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OdenepanbHas pabodas mporpamMma 1o ydyeOHomy mpeamety «buosorus»
(yrnyOnénHbeiii ypoBeHb) (mpeameTHas o0siacTh «EcTecTBEHHO-HAay4YHBIE MPEAMETHI)
(masee COOTBETCTBEHHO — TIporpaMma IO OWOJIOTMH, OWOJOTHs) BKIIOYAET
MOSICHUTEIIBHYIO 3aMUCKY, COAEpKaHue 00yUYeHUs, INIAHUPYEMBIE PE3YIbTAaThl OCBOCHUS
MIPOTrpaMMBbl 110 OUOJIOTHH.

[TosicHuTeNnbHAs 3amucKa OTpakaeT OOIIWE IETW W 3aJaud M3y4YeHHs OUOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €€ H3YYCHHUI0 O00Yy4YarolIuMucs,
MECTO B CTPYKType ydeOHOro IUlaHa, a TaKXke MOAXOJbl K OTOOpY COAEep>KaHusi,
K OMNpEIENCHUI0 IJIAHUPYEMBIX PE3yJIbTaTOB M K CTPYKType TEMaTUYeCKOTO
TJIAaHUPOBAHMSL.

Conepxanue OOy4eHHUSI PpaCKpbIBAeT COJIepXkKaTeIbHbIE JIMHUHU, KOTOPbHIC
npeaaratoTcs JJisg 0053aTeIbHOT0 M3YyYEHHs] B Ka)JOM KJIacC€ Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus.

[Inanupyembie pe3yabTaThl OCBOSHUS MPOrpPaMMbl 1O OWOJOTHU BKIHOYAIOT
JUYHOCTHBIC, METANpeJIMETHBIC Pe3yJIbTaThl 3a BeCh IEpUOj OOyUYeHHsS Ha YPOBHE
cpelHero o01ero o0pa3oBaHus, a TaKXKe MPEIMETHBIC TOCTHKEHUS 00ydaroerocs 3a
KaXXJIbIH TOJT 00yUYeHUS.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma o Guosiornu Ha ypoBHE CpeHEro 00IIero oopasoBanus pazpadboraHa
Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHHUH
B Poccuiickoit ®Deneparuny, ®I'OC COO, KoHuenmuu mnpenoaaBaHus y4eOHOTO
npeameTra «bHOOTHS» W OCHOBHBIX TOJIOKEHUN (enepaabHOl pabodeil MmporpaMMbl
BOCTIUTAHUSI.

VYyeOunbiit npeamet «buonorus» yrnyonénnoro ypoBusa uzydenus (10—11 kimaccor)
ABIIIETCS OJHUM U3 KOMIIOHEHTOB MpeaMeTHoil obnactu «EcTecTBeHHO-Hay4dHbIE
npeametb». CornacHo nonoxeHusM OI'OC COO npodunbHble yuyeOHBIE MPEIMETHI,
M3ydaeMble Ha yIIIyOJIEHHOM yPOBHE, SIBISIOTCS Cioco0oM audepeHImanun o0yaeHus
Ha ypOBHE CPEIHEr0 00IIero o0pa3oBaHusl U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh
MEXIy OCHOBHBIM OOIINM, CPETHUM OOIIHUM, CPETHUM TTPO(HECCHOHATHFHBIM U BBICIITUM
oOpa3zoBaHueM. B To e Bpemsi KaXblii U3 STUX YYEOHBIX MPEAMETOB JOJDKEH OBITH
OpPUEHTHPOBAH Ha NPUOPUTETHOE PEIIEHUE O00pa30BaTEeNbHBIX, BOCHUTATEIbHBIX
M pa3BUBAIONIMX 3a/ad, CBS3aHHBIX C TmpodopueHTarueil o0ydJarommxcss u
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW O00JIACTHM HAYyYHOI'O 3HAHUS, CBSI3aHHOTO
¢ Ouosoruei, MeIUIIMHON, SKOJIOTHEH, TICUXOJIOTUEH, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo Ouonoruu Oa€T MPEACTaBICHHWE O LEIM M 3ajJayax H3y4YeHUs
yueOHoro npeamera «buonorus» Ha yriayOJIEHHOM YpPOBHE, OIMpEeseT 0053aTesIbHOE
(MHBapUaHTHOE) MPEJAMETHOE COJIep)KAaHUE, €r0 CTPYKTYpUPOBaHUE MO pasjiesiaM U
TeMaM, paclpejeieHue IO KilaccaM, PEKOMEHAYET MOCIeN0BAaTeIbHOCTh H3YUYEHUS
y4eOHOro MaTepuaia ¢ y4eTOM MEKIIPEAMETHBIX U BHYTPUNPEIMETHBIX CBSI3€H, IOTHUKU
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y4eOHOro Ipolecca, BO3PACTHBIX OcCoOeHHOCTeW oOyyaromuxcsi. B mporpamme
no OWOJNOrMM peaNnu30BaH NPUHIMUI MPEEMCTBEHHOCTH C HW3YYEHUEM OHOJIOTHH
Ha YypOBHE OCHOBHOro o00miero oOpa3oBaHus, Onarojaps 4YeMy HpPOCMAaTpPUBAETC
HallpaBJIEHHOCTh ~ HAa  TOCHEAylollee  pa3BUTHE  OWOJOTMYECKUX  3HAHMW,
OPUEHTUPOBAHHBIX Ha (OPMHPOBAHME E€CTECTBEHHO-HAYYHOIO MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IPEICTABIEHU O 3J0pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE
Oepe’KHOro OTHOLIEHUS K OKPY’Karolllel mpupoaHoii cpene. B mporpamme no 6uonoruu
TaK)K€ TI0Ka3aHbl BO3MOXHOCTH YyuyeOHoro mpeamera «buonorus» B peaiuszauu
tpeboBanuii PI'OC COO Kk ™IaHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM U
OpEeIMETHBIM pe3ysibTaTaM OOy4eHHUs] U B (POPMHUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
NO3HABATEIbHON  JEATEIBHOCTH  OOyYaromIMXCs MO  OCBOCHHUIO  COJEpIKaHUS
Ounonornyeckoro o0pa3oBaHMs HA YPOBHE CpEHEro 00111ero 0Opa3oBaHusl.

VYyeOubiii npenmer «buonorusi» Ha YpOBHE cpeaHero o061iero oOpa3oBaHUs
3aBepiuaeT OMOJOTHYECKoe 0O0pa3oBaHKE B IIKOJIE U OPUEHTHUPOBAH HA PACUIUPEHHUE U
yriayOjaeHue 3HaHUW OOydYaromMXCS O KUBOM IMPUPOJIE, OCHOBAX MOJEKYISPHOH U
KJIETOYHON OMOJOTUU, HSMOPUONOTUU M OHOJOTUM Pa3BUTHSI, TEHETUKH, CEJICKIIHH,
OMOTEXHOJIOTHUH, IBOJIOIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuyenne yuebHoro mpeamera «buosorus» Ha  yriiyOJIeHHOM  YpPOBHE
OPUEHTUPOBAHO Ha TMOJATOTOBKY OOydYaromuxcss K TMOCIEAYIOMIEMY TOJIyYEHHUIO
OMOJOTUYECKOTO 00pa30BaHMs B By3aX U OpraHU3alUAX CPEAHETO MPOPECCHOHATBHOTO
oOpazoBanusa. OCHOBY €ro COJEp:KaHUsS COCTABIISIET CUCTEMAa OMOJIOTMYECKUX 3HAHMM,
NOJIYYCHHBIX TPU HM3YYEHHH OOYYArOIIMMUCS COOTBETCTBYIOUIUX CHUCTEMATHYECKUX
pazzienoB OMOJIOTUM Ha YPOBHE OCHOBHOIO oO1iero odpaszoBanusd, B 10—11 knaccax atu
3HAHMS TOJY4YaloT pa3BUTHE. Tak, pacUIUPEeHbl U YIIIYOJIEHbI OMOJOTUYECKHE 3HAHUS
O PpAacTeHHUSX, JKHUBOTHBIX, TpuOax, OakTepusX, OpraHu3Me 4YeJoBeKa, OOIIUX
3aKOHOMEPHOCTSIX JKM3HHU, JIOMOJHUTEIBHO BKJIIOYEHBI OHOJIOTHYECKHE CBEACHUS
IPUKIIAJHOTO U ITOMCKOBOT'O XapaKTepa, KOTOPbIE MOYKHO MCIOJIb30BATh KAK OPUEHTUPBI
JUTS TIOCJIeytolero Beioopa npodeccun. Bo3amoxkHa Takke HHTErparus OHOJIOrHYeCKuX
3HAaHUH C COOTBETCTBYIOIIMMHU 3HAHUSAMU, TOJTyYEHHBIMU 00 y4YaIOITUMUCS IPU U3yUYECHU U
busuku, XumMuu, reorpaduu U MaTEMaTHKHU.

Ctpykrypa mnporpaMmbl 1O OHOJOTHM OTpa)kae€T CUCTEMHO-YPOBHEBBIM U
SBOJIFOLIMOHHBIN MOAXO0BI K M3y4eHHI0 Onosornu. COrIacHO UM, U3y4aroTCsl CBOMCTBA
Y 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX CUCTEM Pa3HOI'O YPOBHS OpPraHM3alUU,
ABOJIIOLIMM OPraHUYECKOro MUpa Ha 3emiie, COXpaHeHUs OMOJOTHYECKOro pa3Ho00pa3us
raHeTsl. Tak, B 10 kiacce U3y4daroTcss OCHOBBI MOJIEKYJIIPHOU M KJIETOYHOU OMOJIOTHH,
HMOpHONIOTUM U OWMOJOTMH Ppa3BUTHUA, TE€HETUKH M CEJIEKLUWH, OMOTEXHOJOTMH U
CUHTETUYECKOW OHOJOTHH, aKTyaJU3UPYIOTCS 3HaHMS OOydaromuxcs Mo OOTaHUKe,
300JI0THH, aHATOMHH, (U3HOJIOTHH YelioBeka. B 11 kiacce m3ydaroTcsi 3BOIOIIMOHHOE
y4YEHHE, OCHOBBI IKOJIOTUH U YueHHE 0 Orocdepe.

VYuebOnsiil npenmer «buonorus» npu3BaHa 00ECeUUTh OCBOEHUE 00YUYaOIIUMUCS
OMOJOrMYEeCKUX TEOPUM M 3aKOHOB, WJEH, MPUHLMUIIOB U IPABUI, JIEKALUIUX B OCHOBE
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COBPEMEHHOM  €CTCCTBCHHO-HAYYHOW KapTUHbl MMHpA, 3HAHUW O CTPOCHUHU,
MHOroo0Opa3ui U OCOOCHHOCTSIX KJIETKH, OpraHu3Mma, MOMyJsiuu, OHOIeHO03a,
AKOCHUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX HCCIIECIOBAHUSIX
B OMOJIOTMH, NPUKIAJAHBIX acleKTax OHOJIOrMuecKuX 3HaHuil. [l pa3BuUTHUS U
MOJACP>KaHMs HHTEpeca 00yJaromuXxcs K OMOJIOTUH HApsIAy CO 3HAUUTEIBHBIM 00BEMOM
TEOPETUYECKOTO MaTepuaia B COAEpPNKaHUU MPOrpaMMBbI 10 OHMOJIOTUH TPELYCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAaHOBJICHMS W Pa3BUTHs TOM WM MHOM 00siacTh OMOJIOTrUH,
BKJIQJIOM OTEYECTBEHHBIX M 3apyO€kKHBIX YUEHBIX B PEIICHHE BaKHEUIINX
OMOJIOTUYECKUX U IKOJOTMYECKHUX MTPOOIIeM.

Lens uzyuenuss yuyeObHoro mnpeamera «buosorus» Ha yriiyoJI€HHOM YPOBHE —
OBJIaJiIeHuEe OOYYarOIIMMUCS 3HAHUSIMU O CTPYKTYpPHO-()YHKIIMOHAJIBLHOW OpraHu3anuu
KUBBIX CUCTEM pPa3HOr0 paHra M MpUOOpEeTeHHE YMEHUW HCMOJb30BaTh 3TH 3HAHUS
B (opmupoBaHMM UHTEpeca K omnpeaenéHHol oOnactu  mpodeccruoHaIbHON
JESITEeNbHOCTH, CBSI3AHHOW C OWOJIOTHEW, WM K BBIOOPY yueOHOro 3aBeleHUs
JUTSL IPOAOIKEHHST OMOJIOTHYECKOTO 00pa30BaHUS.

Jloctkenue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha yriryoJ€HHOM
ypOBHE 00€CTIeunBaETCs PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl OHOJOTMYECKUX 3HAHUK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHLEMIHUAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
paBUjIax, COCTaBISIIOIIMX COBPEMEHHYI) €CTECTBEHHO-HAYYHYIO KapTHHY MHDA;
O CTPOEHUH, MHOT000pa3uM M OCOOEHHOCTSX OHOJOTHYECKHX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMyJslus, BUI, OHOreoleHo3, ouocdepa); 0 BBHIAAIOUIUXCA OTKPBITUIX U
COBPEMEHHBIX HCCIICIOBAaHUSIX B OMOJIOTHY;

O3HAaKOMJICHHE OOydYaloImuXCsi C METOJaMHM T[IO3HAHUS JKUBOH TMPHUPOJBI:
UCCIIEIOBATEILCKUMHA METOJIaMU OUOJIOTHYECKUX HAyK (MOJICKYJSPHOM M KIETOYHOU
OMOJIOTHH, YMOPHOJIOTHH ¥ OMOJIOTHH PA3BUTHS, TCHETUKH M CEJICKIIUHA, OMOTEXHOJIOTUH
U CHHTETHYECKON OMOJIOTHH, TAJIEOHTOJIOT MU, KOJIOTHUH ); METOJIaMH CaAMOCTOSITEIHHOTO
IIPOBEICHUS OMOJIOTUYECKUX MCCIIeIOBAaHUH B JIabopaTopuu U B Ipupoie (HaOIoeHue,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICJIMPOBAHMUE);

OBJIaJICHHE  OOYyYarOUIUMHUCS  YMEHUSIMH: CaMOCTOSITEIbHO ~ HAXOJIMTh,
aHANMM3UPOBATh M UCIIOJIB30BATh OHOJIOTHYECKYI0 WH(MOpPMAIUIO; TOJIb30BaThCS
OMONOTUYECKON TEPMHUHOJIOTHEH U CHMBOJHWKOW; YCTAHaBIMBATH CBA3b MEXKIY
pa3BUTHEM OMOJIOTHH U COIMATBHO-YKOHOMUYECKUMH U IKOJOTUUECKUMH MpoOIeMaMu
YeJIOBEYECTBA; OLEHUBATH IIOCIEACTBUS CBOEH JIEATEIBHOCTH IO OTHOLIEHUIO
K OKpY>Karollel IpupoJHON cpejie, COOCTBEHHOMY 3/JOPOBBIO U 3[I0POBBIO OKPYKAIOIINX
monel; O0O0OCHOBBIBAaTH M COONMIOMATh Mepbhl  MPOPUIAKTUKH  WHOEKITMOHHBIX
3a0oneBaHnii, TpaBWiIa TOBEACHUS B TPUPOAE U oOecredeHusi 0e30MacHOCTH
COOCTBEHHOW IKM3HENEATEIPHOCTH B UYPE3BBIYANHBIX CHUTYalUSIX MPUPOJHOTO U
TEXHOTC€HHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAyYHbIE OTKPBITHUS
B 001aCTH OMOJIOTHH;

pa3BuTHE Yy OOYYaIOIIMXCS MHTEIUICKTYalbHBIX W TBOPUYECKUX CIOCOOHOCTEM
B TMpoleccCe 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHUSIMA UM COBPEMEHHBIMU
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UCCIICIOBAaHUSIMH B OHMOJIOTHH, peIIaeMbIMH €0 MpoOJeMaMH, METOO0JIOTHEH
OMOJIOrMYECKOTO HCCIIECIOBaHMsI, MPOBEACHHUS JKCIEPUMEHTAIBHBIX HCCIEI0BaHUMH,
pelieHrs OMOJIOTMYECKUX 3aJay, MOJEIUPOBAHUS OMOJOTHUYECKUX OOBEKTOB U
MIPOIIECCOB;

BOCTIHTAaHNE Yy 00YyYaIOIMINXCs ICHHOCTHOTO OTHOIICHHUS K KUBOM MPHUPOJIE B IIEIOM
U K OTACTbHBIM €€ O0O0BeKTaM H SBJICHUAM; (QOPMHUPOBAHUE IKOJIOTUUYECKOM,
TeHETUYECKOW TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHHUS B MPHUPOJAE; MHTETPAIlUU
€CTECTBEHHO-HAyYHBIX 3HAHUM;

npuoOpeTeHme 00 yUaOIUMUCS KOMIIETEHTHOCTH B paIMoHaIbHOM
PUPOJIOTIONH30BAHUH (COOJIIO/IEHUE TPABWII TIOBEJICHUS B MPHPOJIE, OXPaHBI BUIOB,
HKOCUCTEM, OMOChepsl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3/I0POBbS OKPY>KAIOIIHUX
monen (cobmoneHuss Mep npoduIakTUKU 3a00JeBaHui, oOecriedyeHne 0e30MacHOCTH
KU3HEJEATCIPHOCTH B YPE3BBIUAWHBIX CHUTYAIlUAX MPHPOAHOTO M TEXHOTCHHOTO
XapakTepa) Ha OCHOBE UCIOJB30BaHHUS OHWOJOTMYECKUX 3HAHUH W  YMCHHH
B TIOBCCTHCBHOM JKH3HM;

CO3/IaHME YCIIOBHM [IJIs OCO3HAHHOT'O BBIOOpa OOYYArOIIMMHUCS WHIUBUIYATHHON
00pa3oBaTeNbHOM TPaeKTOpHH, CIIOCOOCTBYIOMIEH MOCTICTYFOIIEMY
npoeCCUOHATBPHOMY CaMOOTPEACICHUIO, B COOTBETCTBHH C WHIUBUAYAIbHBIMU
MHTEpEeCaMH U MOTPEOHOCTSIMU PETUOHA.

OO6111ee 9nciio 4acoB, PEKOMEHIOBAHHBIX JJIsl U3yYeHUs] OMOJIOTUY Ha YTIIyOJIEHHOM
ypoBHe, — 204 gaca: B 10 xitacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 ygaca
(3 gaca B Heneno).

OT6op opraHu3allMOHHBIX (OPM, METOAOB M CPEICTB OOyYEeHHS OHOJOTHHU
OCYHIECTBIISIETCSI C Y4€TOM CHelUPUKH €ro CoJAep)KaHWs ¥ HampaBICHHOCTH
HAa TPOJODKEHHE OMOJOTUYECKOro oOpa3oBaHHMA B  OpraHU3aldsiX CpPEIHEro
podeCcCHOHATBLHOTO U BBICIIIET0 00pa30BaHUA.

OO0s3aTenbHBIM YCJIIOBHEM IPU OO0y4YE€HHWU OHWOJOTMM Ha YIIIYyOJIIEHHOM YpOBHE
ABIIIETCS TIPOBEICHHE JA0OPATOPHBIX M TPAKTHUYEeCKUX pabor. Takxke ywacTue
OoOydJarommXcs B BBINOJHEHUH TMPOCKTHBIX M Y4YeOHO-HMCCIEAOBATENLCKUX padoT,
TEMaTUKa KOTOPBIX OMpPEACNSIeTCS YYUTEIeM Ha OCHOBE HMEIOIIUXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.
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COJIEP) KAHUE OBYYEHMUA!

10 KJTIACC

Tema 1. Buosiorusi kak Hayka

CoBpemeHHasi OuOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas wucTtopusi pa3BUTHS
Oouosiornu. buonornyeckre Hayku ¥ u3ydaemble UMU MpoOsiembl. DyHaaMeHTaIbHbIE,
MIPUKJIAJIHBIE U TTOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouonorud B (HOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyUHOU
kaptuHbl mupa. [lpodeccun, cBsizaHHble ¢ Ouonorueil. 3HaueHue OHOJOTHUH
B TPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM  XO34ICTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

JleMoHcTpanmu

[Toptpersl: Apucrorens, Teodpact, K. Jluanen, XK.b. Jlamapk, Y. Japsuw,
Y. Tapseu, I'. Mennens, B.M. Bepnanckuu, W.II. IlaBnoB, MN.M. MeuyHuKOB,
H.U. Basunos, H.B. Tumodees-Pecosckuit, [x. Yorcon, ®@. Kpuxk, JI.K. benses.

Tabmumelr uw cxembl: «CBsi3b OWOJOTMM C JAPYTMMH Haykammy», «Cucrema

OHMOJIOTMYECKUX HaYyK».

Tema 2. ’)KuBble cUCTEMBbI U UX H3y4eHHE

JXKuBble cucTteMbl Kak mpeaMer u3ydeHus Ouonorud. CBOMCTBA KUBBIX CHCTEM:
€IUHCTBO XHMMHUYECKOIO0 COCTaBa, JHUCKPETHOCTh M LEIOCTHOCTh, CIOXKHOCTh U
YHOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alUsl, CAMOBOCIIPOU3BEICHHUE,
pa3IpaKuMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3aluy >KUBBIX CUCTEM: MOJICKYJISIPDHBIM, KJIETOUYHBIM, TKAHEBBIW,
OpraHW3MEHHBIN, MOMYISAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOreOIeHOTHICCKHIN),
ouochepnsrit. [Ipoueccol, npoucxoasmue B XKUBbIX cucteMax. OCHOBHbIC MPHU3HAKH
xuBoro. JXu3Hp Kak Qopma cymiecTBoBaHUS Marepuu. Hayku, u3ydaromue >KUBBIC
CUCTEMBI Ha Pa3HBIX YPOBHIX OPraHU3ALUU.

N3yyenne >KuBBIX cucTeM. MeToasl Ouonornyeckoid Hayku. Habmonenue,
W3MEpPEHUE, SKCIEPUMEHT, CHUCTEMaru3anus, MeraaHanu3. [loHsTue o 3aBUCMMOU U
HE3aBUCMMOW mnepeMeHHou. lInanupoBanue skcriepumenta. [loctanoBka M mpoBepka
runote3. Hyneas rumote3a. Ilonstue BBIOOpKHM M €€ JTOCTOBEpHOCTH. Pa3dpoc
B Ouonornyeckux MaHHbIX. OIIEHKa JTOCTOBEPHOCTH TMOJYYCHHBIX pE3yJIbTaTOB.
[IprunHbBI HCKAXKEHUS PE3YIABTATOB dKCNIepUMeEHTa. [[OHITHE CTaTUCTHYECKOTO TECTA.

JeMoHCcTpanyun

Tabmuipl u cxembl: «OCHOBHBIE TPU3HAKU KU3HWY», «BHONTOTHYECKUE CUCTEMBIY,
«CBoOMCTBa XKUBOW MaTepumn», «YPOBHU OPraHU3alllMM >KUBOU MpUPOIbD», «CTpoeHue
XKUBOTHOM KIIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIOBEUECKOTO
opranuszmay, «buoreouenosy, «buocdepar, «MeToabl U3yUEHUs KUBOU MPUPOIBI».

! Conepskanune nporpaMMBl, BBIIEIEHHOE KYPCUGOM, HE BXOIHT B TIPOBEPKY TOCYAAPCTBEHHOM HTOroBoi arrectamuu ([UA).
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O6opynoBaHue: nabopaTopHoe 0OOpyIOBaHUE [Jisi MPOBEICHUS] HAOIOJICHHUIA,
U3MEpPEHUH, DKCIIEPUMEHTOB.

[IpakTryeckas pabora

«/cmonp30BaHUe Pa3TMIHBIX METOAO0B MTPH U3YyUEHUH YKUBBIX CUCTEM).

Tema 3. buosiorusi KieTKu

Knerka — cTpyKTypHO-(QYHKIMOHAJIbHAS €AMHMIA >KUBOro. McTopus OTKpBITUSA
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIsann, M. llneiinen,
P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

MeTo1bl MOJIEKYJISIPHOW M KJIETOUYHOM OMOJIOTHMU: MUKPOCKOMUS, XpoMarorpadus,
anekTpodope3, METOJ MEUYEHBIX aToMoB, auddepeHnnanbHoe EeHTPpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢ukcuposaunvix Kiemok. DIEKTPOHHAas
Mukpockonusi. Kongokanvnaa muxpockonus. Bumanvhnoe (npudixcuznenHoe) uszyueHue
KJIeMOK.

JleMoHcTpanuu

[loptpersl: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneitnen, P. Bupxos, K.M. bap.

Tabmuiplt 1 cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIA MHKPOCKOID,
«HcTopus pa3BUTHS METOJI0B MUKPOCKOIIHI.

OO6opyioBaHWE:  CBETOBOM  MHUKPOCKOI, MHUKPOINpENapaTbl  PacTUTEIbHBIX,
’KUBOTHBIX U OaKT€PHAJIbHBIX KIJIETOK.

IIpakTrueckas pabora

«3yyeHne MeTomoB KJIETOYHOM Ouonoruu (xpomatorpadus, 3miekTpodopes,
muddepennmansaoe neHTpudyruposanue, [TLIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIIbTPAMUKPO3JIEMEHTHI. Boa u eé
poJIb KaK pacTBOpPUTENS, peareHTra, YydyacTUE€ B CTPYKTYPUPOBAaHUU  KJIETKH,
TEIUIOPETYISIMU. MuHepaibHble BellecTBa KJIETKHU, UX Ouonoruueckas poib. Poib
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue BeUIECTBA  KJIETKH. bHojoruueckue mnoiauMmepnl.  benku.
AMUHOKHUCTIOTHBIA cocTaB OenkoB. CTpykTypbl OenkoBoii Moiekynbl. [lepBuunas
CTpyKTypa Oenka, nmenTuaHas cBsi3b. BTopuyHas, TpeTuyHasi, 4eTBEpTUYHAS CTPYKTYPHI.
Henatypamusi. CpoiictBa O0enkoB. Knaccudukamus 6enkoB. buonorndeckue ¢GyHKIAN
6enkoB. IIpuomnsi.

VYrneBoasl. MoHoOcaxapuabl, JuUcCaxapuabl, OJUTOCAXapUIbl W MOJIUCAXAPUBbL.
OOmuii TIaH CTPOCHUS M (PU3MKO-XMMHUYECKUE CBOWCTBA YrieBOJOB. bruomornueckue
(GYHKITUU yTIEBOJIOB.

Jlumuner. ['mapodunsHO-rUAPOGOOHBIE CcBoMicTBA. Kimaccudukanus Iumumos.
Tpurmunepunsi, hochonunuIbl, BOCKH, CTEPOUIbl. bronorndeckue (GpyHKIUY JTAMHAIOB.
OO0mme cBoicTBa  OMOJIOTMYECKUX  MEMOpaH —  TEKyd4ecThb, CIOCOOHOCTH
K CaMO3aMbIKaHUIO, TOTYIPOHUIIAEMOCTb.

Hykneunossie xkwucnorsl. JHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIOT.
Hyxneotuasl. [punnun kommiementapuoctu. I[Ipasuno Yapradgda. Crpykrypa JHK —
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nBoOiHas cnupasib. Mecronaxoxaenue u ouonornyeckue ynkuuu JIHK. Buasr PHK.
Oynkiuu PHK B knetke.

Crpoenne w™omekynsl AT®. Makpospruueckue cBsisu B Mojekyie ATO.
buonornueckue @ynknuu AT®. BoccTaHOBIEHHbIE MEPEHOCUUKH, HUX (QYHKUUU
B KieTKe. /[pyeue Hykneosuompugpocghamor (HT®D). CexBenupoBanue [JHK. Memoowt
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpyktypHass Ouosiorus: OUOXUMHYECKHEe W OMOPU3UYECKHE HCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMONEKYI. Modenuposanue cmpyKkmypul u
@yHKyuli. Ouomonexkyn u ux Kommiexkcos. Kommviomepuwvui ousauin u opeaHuueckuil
cuHme3 OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JleMoHcTpanmu

IToptpetsr: JI. Ilonuur, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Juarpammel: «PacnpeneneHre XMMHYECKUX 3JIEMEHTOB B HEXKHBOW MPHUPOJIEY,
«Pacrnipenenenne XuMHUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubpt u cxembl: «llepuoanueckass TabauIa XHMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJIbl BOAbDY, «BemecTtBa B cocTaBe OpraHu3mMoB», «CTpoeHHe
MOJIEKYJbl  Oenka», «CTpyKTypbsl O€lIKOBOM MoJeKyibl», «CTpoeHHe MOJIEKYI
yraeBoJoB», «CTpoeHne MOJIeKysl JIUNUAoBY», «HykinenHoBble KUCIOTB», «CTpoeHue
MoJIeKyJbl ATD».

OO6opylioBaHue: XUMUYECKas IOCya U 000pydOBaHHE.

JlaGopatopHas pabGota «OOHapyxkeHHEe O€IKOB C TMOMOIIbIO KaueCTBEHHBIX
peaKumn.

JlaGopatopHas pabGorta «MccinenoBaHue HYKIEHMHOBBIX KHCIOT, BBIICICHHBIX
U3 KJIETOK Pa3IUYHbIX OPraHU3MOBY.

Tema 5. Ctpoenune 1 QyHKIUM KJIETKHU

Tunel  KJIETOK: JyKapuoTHyeckas W Ipokapuotndeckas. CTpyKTypHO-
(G yHKIIMOHAIBHBIC 00pa30BaHUS KIICTKH.

Ctpoenune npokapuoThuecKod KieTkh. KierouHas cTeHka OakTepuii W apXxeil.
Oco0OeHHOCTH CTpOoeHUsI TeTepoTpOodHON M aBTOTPOQPHON MPOKAPHOTUYECKUX KIIETOK.
MecTo u poJib IPOKApHOT B OMOIIEHO3aX.

Ctpoenre W (QYHKIIMOHHUPOBAHHE HYKapHOTHYeCKOW KieTku. I[lmasmaruueckas
MeMmOpana (miazmanemma). CTpykTypa Iula3MaThuueckoil MemOpanbl. TpaHcmopt
BEIIECTB UYepe3 IUTa3MaTUYECKyl0 MeMOpaHy: macCuBHBIN (muddysus, obnerdyéHHas
mubdysus), aKkTUBHBIA (MEPBUYHBIA W  BTOPUYHBIA aKTUBHBIA  TPAHCIIOPT).
[Tomynmponumaemocts MemMOpanbl. PaboTa HaTpwii-kKaaueBOro Hacoca. ODHAOIUTO3:
MUHOIMTO3, (aromuto3. Ok3omuto3. Kietounas crenka. CTpykTypa u (QYHKIIUA
KJIETOYHOU CTEHKH pacTeHU, TpuOoB.

[urommasma. I[luto3omns. Ilutockener. JIBmkeHue wnMTOIIa3Mbl. (OpraHouibl
kieTku. OgHomMeMOpaHHbIE OpPraHOUbl KIETKU: sHAoIuiazMarudeckas cetb (DIIC),
anmapat [onbmxu, JHM30COMBI, UX CTpoeHHME U  (QyHKUMU. B3aumocsizb
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OTHOMEMOpPAHHBIX OpPraHOWIOB KIEeTKU. CTpoeHHE TpaHyJIsIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus oenxoe ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CHHTE3
KJIIETOYHBIX MeMOpaH. ['nankuii (arpaHymisipHbI) SHAOIMIA3MATUYECKUN PETUKYIYM.
CekperopHast (ynkuus anmapata [onbxu. Moouguxkayus 6Genkoe 6 annapame
Tonvoorcu. Copmupoexa benxoe 6 annapame I'onvoxcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pactutenbsHbix kieTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHIPUH, TUIACTUBL. [Ipoucxoscoenue
mumoxonoputi u nracmud. Cumoébuocenez (K.C. Mepeosckosckuu, JI. Mapeynuc).
Crpoenue u GyHKIIMM MUTOXOHApUM U TiacTul. [lepBUuHbIe, BTOPUYHBIE U CIIOKHBIC
miacTUAbl  (DOTOCHHTE3UPYIOIIMX  AYKApUOT.  XJIOPOIUIACTBI,  XPOMOILIACTHI,
JIEMKOIUTIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranouwasl kietku CrpoeHue U (DYHKIIMM HEMEMOpaHHBIX
opraHoujioB kjeTku. Pubocomel. Ilpomescymounvie gunramenmoi. MUKpOPUIAMEHTHI.
Axmunogvie mukpoguiamernmol. MplllIeUHbIE KIETKU. AKMUHOGble KOMHOHEHMbI
Hemblueunvlx kiemox. Muxporpy6ouku. Kierounsrii nentp. CTpoeHUE U JIBHKEHHE
KIYTUKOB M  pecHUYEK. MUuKpoTpyOouku muroriasmel. Llentpuons.  benku,
accoyuuposantvle ¢ MUKpoguiamenmamu u mukpompyooukamu. Momopnule denxu.

Anpo. O6omouka siapa, XpOMATHH, KapUOIUIa3Ma, SAPBIINIKH, WX CTPOCHUE H
bynkiuu. SnepHsiii 6enkoBbIit MaTpuKe. [IpocTpaHCTBEHHOE PACcIONOKEHHE XPOMOCOM
B uHTepha3HOM siipe. Dyxpomamun u cemepoxpomamun. berku XxpoMaTuHa — TUCTOHBI.
Jlunamuka s0epnou 0bonouku 6 mumose. HoepHwiti mparncnopm.

Knerounsie Brimouenus. CpaBHUTENbHAST XapaKTEPUCTHUKA KIETOK JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHcTpanyun

IToptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuiel u cxembl: «CTpoeHUE DYKApUOTUIECKOM KIETKN», «CTpOeHUE JKUBOTHON
KIeTKN», «CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHHe MHUTOXOHIPUWY», «S1apoy,
«CTpoeHne MpoKapuoOTHIECKON KIIETKI.

OO6opyIoBaHWE. CBETOBOM  MHUKPOCKOI, MHUKPOMpENapaTtbl  PacTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTepruaIbHBIX KIETOK.

JlaGopatopHas paboTa «/3yueHue cTpoeHHS KIETOK Pa3IMUYHBIX OPTaHU3MOBY.
[IpakTryeckas padora «M3yueHne cBOMCTB KIETOYHON MEMOpaHbD».
JlaGopatopHas  pabora «lcciemoBanme — 1azMoiiM3a M JICTUIA3MOJIH3a

B PACTUTCIIBHBIX KICTKAX).
HDaKTI/ILIeCKaﬂ paﬁoTa «I/IsyquI/Ie ABHMIJKCHHUS HOUTOINIA3MBI B PACTHTCIIBHBIX
KIJIICTKax».

Tema 6. O0OMeH BeleCTB M NPeBpPallleHHe JHEPTUU B KJIeTKe

AccUMWISIIIMA ¥ JUCCUMWISIIIUSL — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: AaBTOTPOPHBI u rerepoTpodHbIi. VYuactue kuciaopoga B OOMEHHBIX
npoiieccax. JHepreTuyeckoe oodecrieueHue kieTku: npespamieHue AT® B 0oOMEHHBIX
nporeccax. DOepMEHTATHBHBI XapakTep peakluil KJIETOYHOTO MeTaboiu3Ma.
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@depMeHThI, UX CTPOEHHUE, CBOWCTBA M MexaHu3M jAeicTBus. Kopepmentsl. OTnuuuns
(GEepMEHTOB OT HEOPraHWYECKUX KaTajdu3aTopoB. benmku-akTuBaTopel W O€IKU-
WHTHOUTOPHI. 3aBHCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMA OT Pa3TUIHBIX
(bakTopoB.

[lepBUUHBII CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCULEHHbIU
u oxcueennwlil pomocunmes y bakmeputi. Ceemocodbuparowjue nuemeHmsl U NUSMeHmbl
peaxkyuonnozo yenmpa. Ponb xyopormiactoB B mpouecce (orocunresa. CeroBas U
TeMHOBas Qazbl. Domoovixanue, Cs., C4-u CAM-muner pomocunmesa. [IpoyKTUBHOCTD
dorocunTeza. BnusHue pa3nuyHbBIX (HAKTOPOB Ha CKOPOCTh (hoTOocHMHTE3a. 3HAUCHHE
doTocuHTE3A.

XemocuHTe3. Pa3sHooOpa3zne OpraHM3MOB-XEMOCHHTETUKOB: HHUTPUQPHUIUPYIOIIHE
OakTepuu, IKene300aKTepuu, CepoOaKTEPUH, BOJOPOJHbIE OaKTepuu. 3HAUCHHE
XeMOCHHTE3a.

Ana’poOHbie opraHusmbl. Buasl Opokenus. IlpogykTel OpokeHuss W HX
UCTIOJh30BAaHUE  YETOBEKOM. AHa’pOOHBIE  MHUKPOOPTaHU3MbI  KaK  OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AdpOOHBIC OpPraHM3Mbl. DTalbl YHEPreTUYECKOro oOMeHa. [1oAroTOBUTEIIBHBIN
stamn. ['TuKonmmu3 — 6ECKUCIOPOTHOE PACHICTIICHUE TITFOKO3bI.

buonoruyeckoe oOkucIeHUE, WIM KIETOYHOE JbiXxaHue. Ponb MUTOXOHApHIA
B Ipolieccax Ouosorudeckoro okucieHus. Lukmmueckue peakiuu. OKUCIUTETHHOE
dbochopunupoBanue. Ouepeus memopanunozo epaduenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmasvl. IlpenmyiiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepea aHadpPoOHBIM. DP(HEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

JleMoHcTpanyun

IMoprpersr:  [Jx. Ilpuctmm, K.A. Tumupszes, C. H. Bunorpaackui,
B. A. Durensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmumpr 1 cxembl: «DOTOCHHTE3», «DHEpPreTuueckuii oOMen», «bmocuHTE3
oenka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

OO6opyI0BaHWE. CBETOBOW MHUKPOCKOM, OOOpYJOBaHHWE Ui MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENIapaTOB.

JlaGopaTopHas paGora «M3ydeHHe KaTaIMTUYECKOW AaKTUBHOCTH (EepMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTalas3bl)y».

JlaGoparopHas pabora «l3ydenne HepMEHTaTHUBHOTO PACIICIICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTEIIHHBIX M )KUBOTHBIX KIIETKAX).

JlaGoparopnas pabota «CpaBHEHHE TIPOIECCOB POTOCUHTE3A M XEMOCHHTE3a».

JlaGopatopHas pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaAHUS.

Tema 7. HaciencrBenHass uHpopManus U peajn3amnus eé B KJIeTKe

Peakuum MartpuyHoro cunHtes3a. [IpUHIMII KOMIUIEMEHTAPHOCTH B PEAKLIHIX
MaTpUYHOTO cUHTe3a. Peanuzanus HaciencTBeHHOM MHpopManuu. ['eHeTHYeCKuidl Ko,
ero coucTBa. Tpanckpunuus — MmatpuuHbld cuaTe3 PHK. [IpuHIMIBI TpaHCKpUNIUU:
KOMILIEMEHTapHOCT, AHTUTIAPAIUICITIBHOCTD, ACUMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

11
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Tpancnsuusa u e€ stanbl. Yyactue TpaHcnoptHbix PHK B Ouocunrtese Oenka.
YcnoBust Ouocunrtesa 6enka. KogupoBanue aMuHOKUCTIOT. Posik pubocoM B OMOCHHTE3E
Oenka.

Coepemennvie npeocmasieHuss o cmpoeHuu 2enog. QOpranuzauus TeHOMa
y TPOKApHOT W 3YKApUOT. Perynsmusi aKkTUBHOCTH TEHOB Yy MPOKapuoT. [ umotesa
onepoHa (®. XKako6, XK. Mano). Monekyrapuvie mexaHusmvl SKCHPeCCUU 2eHO8
y aykapuom. Ponv xpomamuna e pecynsiyuu padomul eenog. Perynsiusi oOMEHHBIX
MPOIECCOB B KieTke. KneTounslit romeocTas.

Bupycel — HekieTouHble (DOPMBI KU3HM W OOJMratHble mapasutbl. CTpoeHHe
NPOCTBIX M CIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuzHeHHbill YUK
JIHK-cooepocawux supycos, PHK-cooepacawux supycos, baxmepuogpacos. Obpamuas
MPAaHCcKpunyus, pesepmasa, unmezpasa.

BupycHbie 3a0osieBanusi 4enoBeka, XUBOTHBIX, pactenuil. CIIMJ, COVID-19,
COIIMAJIbHBIC ¥ MEJIMIIMHCKUE TTPOOIICMBI.

buoungopmamura: unmeepayus u ananuz Oorvwux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocuyeckux Oauuvix. Hanomexnonocuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00cmasKu 1eKapcma.

JleMoHcTpanuu

[Toptpetsr: H.K. Konbuos, /.M. IBanoBCKHIA.

Tabmumer u cxembl: «buocunTes Oenka», «l'eHeTnmueckuir kom», «Bupyce,
«bakrepuodarm.

[Ipaktuyeckas pabota «Co3nanue MOIETU BUPYCay.

Tema 8. /Ku3HeHHBIH IIUKJI KJIETKH

Knerounsrit nukim, ero nepuoas! u perymsius. Uarepdaza u mutos. OcobeHHOCTH
IpOIIECCOB, TpoTekaromux B wuHTepdasze. [loaroroBka KICTKH K JICJIICHHIO.
IIpecunTeTndeckuii (MOCTMUTOTUYECKUM), CHUHTETHYECKHMH M TMOCTCUHTETUYECKUU
(IpEeMUTOTHYECKUM ) TTIEPUO LI HHTEP(a3HI.

Matpuunbii cunte3 JHK — permmkanus. Ilpunuuner permmakanuun  JIHK:
KOMIUIEMEHTAPHOCTh, MTOJYKOHCEPBATUBHBIN CHUHTE3, aHTUNAPAILICIIBHOCTh. MexaHus3Mm
pemukanuu JTHK. Xpomocombl. CtpoeHue xpomocoMm. TemoMepbl M TelloMepasa.
XpOMOCOMHBIM Ha0Op KIETKH — KapuOTHUN. JIWMJIOWIHBIN W TarulOWIHBIN HAOOPHI
xpomMocoM. ['oMonornunabie XpoMOCOMBI. [10710BBIE XpOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaquu MUTO3a U TPOUCXOSIIME B HUX MPoLecchl. TUITbI
muTo3a. Kapnokunes n nurokunes. buosnornueckoe 3HaueHrEe MUTO3A.

Perynsinus MuToTHYeCKOro NMKIA KieTKU. [IporpaMmmupyemas kiaetouHasi ru0esnpb —
aromTo3.

Knerounoe sapo, XpomMocombl, (yHKIMOHAJIbHAs TEHOMHKA. Mexanusmol
npoaugepayuu, oughghepenyuposku, cmapenus u cubenu kiemok. «L{ugpposas knemrxay —
buourngopmamuyeckue mooenu HYHKYUOHUPOBAHUS KIEMKLU.

JeMoHcTpanyun

Tabmuiel u  cxembl: <«OKM3HEHHBIM IIMKI KJIETKH», «Murosdyn, «CtpoeHue
xpomocom», «Pernukanus JJHK».
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OO6opyioBaHKE: CBETOBOW MHUKPOCKON, MHUKpompenapaThl: «MHTO3 B KIETKax
KOPEIIKA JIyKay.

JlaGoparopHas pabota «M3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOMPENapaTaxy.

JlaGoparopHas pabora «HabnroneHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. CTpoenne n pyHKIMH OPraHU3MoOB

buonornueckoe paznoobOpasue opraHu3zMoB. OJHOKJIETOUYHBIE, KOJIOHHAJIbHBIC,
MHOTOKJIETOUYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI U KUBHEACATEIBHOCTH OJIHOKJIETOYHBIX OpPraHU3MOB.
bakrepuun, apxeu, OJHOKIETOYHBIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIHU, APYTHUE
npoTUCThl. KoJIOHHabHBIE OPTaHU3MBI.

B3anmocBs3b yacTeii MHOTOKJIETOYHOTO OpraHum3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. OpraHus3M Kak eJuHoe 1esoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, MOKPOBHAs,
POBOJIAIIAsl, OCHOBHas, MexaHuuyeckas. OCOOCHHOCTH CTpOCHUsS, (YHKIUNA W
PAaCIIOJIOKEHHS TKAaHEW B OpraHax pacTeHUM.

TkaHu >KMBOTHBIX M YeJIOBEKAa. THIBI >KUBOTHBIX TKAHEW: SNUTENUAIbHAS,
COCIMHUTENIbHASA, MbIlIeYHasi, HepBHasA. (OcCOOEHHOCTH CTpoeHUs, GQYHKIUH U
pPAacCTONOKEHHS TKAHEW B OpraHaX JKMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHbIe U TeHEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBbI
OPTraHOB )KUBOTHBIX U 4eJOBeKa. OYHKIIUM OPTaHOB U CUCTEM OPTAaHOB.

Omnopa Ttena opranu3aMoB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbIii 1 BHYyTpeHHUU ckeneT. CTpPOEHHUE W THUIIbI
COEIMHEHUS KOCTEH.

JIBo>KeHHe OpraHu3MoB. [[BI)KEHHE OJHOKIECTOYHBIX OPTraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. [[BUKEHNE MHOTOKJIETOUYHBIX PACTEHHUI: TPOIIU3MbI U HACTHUHU.
JIBM)KeHHE MHOTOKJIETOUHBIX KMBOTHBIX W YeJIOBEKa: MBIIIeYHas cucrtema. Pediexc.
CkeeTHbIE MBIIIIBI ¥ UX paboTa.

IIutanue opranu3moB. lloryomieHue BOABI, YIVIEKMCIOTO ra3a MU MHUHEPaJbHBIX
BEIIECTB pacTeHusMU. [IuTaHue >XMBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPUKJIETOYHOE
nuieBapenue. [Iutanue mo3BOHOYHBIX KUBOTHBIX. OTAENbl MUIIEBAPUTEILHOTO TPAKTA.
[InmeBapurenbHble xene3sl. [lumeBapuTenbHas cUCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jprxanue uBoTHBIX. Jluddy3us razon
gyepe3 MOBEPXHOCTh KiIeTku. KojkHoe apixanue. J[prxarenbHas moBepxHOCTh. JKabepHoe
1 JIErOYHOE JbIXaHue. J[pIXxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLUOHHOE
YCIOXHEHHE CTPOCHUS JETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CcHUCTEMA
YyeJaoBeKa. MexXaHW3M BEHTWISALMMU JIETKUX Yy NTUI M MIEKONMHUTAMMX. Perynsmus
nbIXaHus. J{pIxaTenbHble O0bEMBI.

TpaHcoOpT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pACTEHHUM. TpaHncopT
BEIIECTB Yy >XKMBOTHBIX. KpoBeHOCHass cucrema u €€ opranbl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX )KMBOTHBIX U 4desioBeka. Ceple, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
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KpOBOOOpAIIEHHs. DBOJIOLHMOHHBIE YCIOXHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenue y opranusmoB. Beinenenue y pacreHuid. BbiaeneHue y KUBOTHBIX.
CoxkpatutenbHble Bakyonu. Opransl BbiaeneHus. OuiabTpanus, cekpeuus u oOpaTHOE
BCAaChIBAHWE KaK MeXaHU3Mbl PabOThl OpPraHoB BbiaeNeHUs. CBs3b MOJIOCTH TeJa
C KPOBEHOCHOM M BBIJEIUTENBHON CHCTEMAaMHU. BbIeIEHNE Y TO3BOHOYHBIX KHUBOTHBIX
u yenoBeka. [louku. Ctpoenue u pyHkimonrpoBanue Hedppona. OOpazoBaHUEe MOYH Y
YEJI0BEKa.

3amura y Opranu3mMoB. 3aliuTa y OJJHOKJIETOUYHbIX oprann3MoB. Criopbl OakTepuid
U LUCTHl MPOCTEUIINX. 3aluTa y MHOTOKIETOYHbIX pacteHuil. Kyrukyma. Cpencrsa
MMACCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHUMUIBI.

3ammra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX NPOM3BOJHBIE. 3amuTa
opranuszMa ot 0oze3Held. MiMmyHHasi cucteMa denoBeka. KieTouHbl U rymMopaibHBIN
UMMYHUTET. BpoxaEHHBIH U MpHOOPETEHHBIH crenuduyueckuii UMMyHUTET. Teopus
KJIOHaIbHO-ceieKTUBHOTO MMMyHHTeTa (II. Dpmux, ®.M. bepner, C. Tonerana).
BocnanurenbHble OTBETHI OpraHu3MoB. Pojb BpOXKAEHHOTO MMMYHUTETAa B Pa3BUTUU
CHUCTEMHBIX 3a00JICBaHUI.

PazgpaxxumMocTh U peryisiuus y opranu3MoB. Pa3zgpakuMoCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucel. PaznipaxxuMocTh U peryismnus y pacteHuil. PocToBble BemecTsa
U UX 3HAYEHUE.

Hepsnas cuctema u peduiekTopHasi perynsius y >kuBoTHbIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Y JKUBOTHBIX.
OTzenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedrektopHas myra.
besycnoBHbIe U yCIOBHBIE PEDIEKCHI.

I'ymopanpHas peryasanus U 3HAOKPUHHAs CUCTEMa JKUBOTHBIX U uesoBeka. JKenesbl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. [/[eiicTBUE TOpMOHOB. B3auMOCBsI3b HEPBHOU H
SHJOKPUHHOM cucTeM. [ umorasamo-runoduszapHas cucreMa.

JleMoHcTpanyun

[Toptper: N.I1. I1aBnos.

Tabmuuet u  cxembl: «OTHOKJIETOYHBIE  BOJOPOCHH», «MHOTOKIETOUYHBIC
BoJopocany, «baktepuny, «IIpocreitmmey, «Opranbl IBETKOBBIX pacTeHUIN», «CUCTEMBI
OpraHoB TMO3BOHOYHBIX XUBOTHBIX», «BHyTpeHHee CTpoeHHE HaceKOMBbIX», «TkaHu
pactenuit», «KopHeBble cucrems», «CtpoeHue crtedns», «CTpoeHue JIUCTOBOM
IJIACTUHKNY, « TKaHU KUBOTHBIX», «CKeeT uenoBekay, «llumeBaputeabHas CUCTEMAY,
«KpoBeHocHast cucremay, «JlpixarenpHast cucremMa», «HepBHas cucremay», «Koxay,
«MpblleyHass cuctema», «BblaenuTenbHas CcucTeMa», «IJHIOKPUHHAS CHUCTEMay,
«Ctpoenrie MbpD, «UMMmyHurer», «KuieuHonosnoctHeie», «Cxema NUTaHUsA
pacteHuit», «KpoBeHOCHBIE CUCTEMbI MO3BOHOYHBIX KUBOTHBIX», «CTPOCHHUE THUAPHI»,
«CtpoeHue miaHapum», « BHyTpeHHee CTpoeHue J0KAEBOro yepBa», «HepBHas cuctema
peiO», «HepBHas cucrema nsarymku», «HepBHas cuctemMa NPECMBIKAIOIIUXCY,
«Hepsnas cucrema ntuny, «HepBHas cuctema muekonuTaromux», «HepBHas cucrema
yesoBekay, «Pediekcy.
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OO6opynoBaHUE: CBETOBOM MHMKPOCKOI, MHKPOIPENapaThl  OJHOKIETOUHBIX
OpraHu3MOB, MUKPOTIIPENApPaThl TKAHEW, PAKOBUHBI MOJITFOCKOB, KOJUIEKIIUM HACEKOMBIX,
UTJIOKOXKUX, KUBbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUM, repOdapuu pacTeHUN pa3HBIX
OT/EJIOB, BJIAXHbIC MpPENapaTbl KUBOTHBIX, CKEJIETbl IO3BOHOYHBIX, KOJJICKIUH
OECIO3BOHOYHBIX >KUBOTHBIX, CKEJIET 4YeJOBEKa, 00OpyAOBaHUE [JIsi JEMOHCTpaIuu
MMOYBEHHOT'O W BO3JYIIHOTO MUTAHUS PACTEHUMN, PACIICTUICHUS KpaxMaya U OCJIKOB MO/
nerctBrueM (pepMeHTOB, 00OpyAOBaHUE HJIsi JIEMOHCTPALMM OMBITOB 1O H3MEPEHUIO
KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JAbIXaTEIbHBIX JBUKEHUN, MOJIEIIU T'OJIOBHOTO
MO3Ta pa3IUYHbIX KUBOTHBIX.

Jlaboparopnas pabora «3ydueHue TkaHel pacTeHUI.

JlaGoparopHas paborta «M3ydueHue TkaHel KUBOTHBIX.

JlaboparopHas pabora «M3yueHre opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazMHokeHMe 1 pa3BUTHE OPraHNU3MOB

dopMbl pa3MHOKEHUSI OPraHU3MOB: Oecronoe (BKItoYas BEreTaTUBHOE) U MOJI0BOE.
Buner  Oecmonoro  pa3MHOXEHUS: TOYKOBaHUE, CHOpYyJALMs, (pparmeHTanus,
KJIOHUPOBAHMUE.

[TonoBoe pasmuoxxenue. [lonoBeie KineTku, Wi rameThel. Meio3. Ctaauu Meiiosa.
IToBenenune xpomocoMm B Menose. KpoccuHrosep. buosornueckuii cMbICI Meno3a U
I0JIOBOTO Mpouecca. Meio3 U ero MecTo B )KU3HEHHOM ITUKJIE OPTaHU3MOB.

[IpenzapoaspiiieBoe pa3BuThe. ['ameTroreHe3 y KUBOTHBIX. [lOJOBBIE JKelE3bl.
OOpa3zoBaHne W pa3BUTHE MOJOBBIX KiIeTOK. CrepmartoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHne W AMOpPUOHAIBHOE  pa3BUTHE  JKUBOTHBIX.  CrHocoObI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHOJIOTHS — HayKa
O pa3BUTHH OPraHu3MoB. Mopgozcenes — 00Ha u3 21agHbix NPooOIEM IMOPUOTOSUU.
Konyenyus mopgpoecenos u mooenu mopgozcenesa. Cranuu 3mMOpuoreHe3a >KMBOTHBIX
(ma npumepe narymku). JpoOnenue. Tumbsl npobnenus. /Jemepmunuposannoe u
HedepmuHuposanuoe opoobaenue. bnacmyna, munvt 61acmyn. OcobeHHOCTH NPOOIEHUS
MJIEKOMHUTAIOMMX. 3apOAbIIIEBbIE IUCTKHU (TacTpyisilus). 3aKiaJKa OpraHOB U TKaHE! U3
3apOJBIIIEBBIX JIUCTKOB. B3anMmHOE BIMSHUE 4YacTeld pa3BUBAIOLIETOCS 3apojbllia
(oMOpuoHanbHass MHAYKIHS). 3aKiagka TUlaHa CTPOCHHSI KMBOTHOTO KakK pe3yibTaT
MEpapXUUYECKUX B3aUMOJEHUCTBHI TE€HOB. BiusHHe Ha HSMOpPUOHAIBHOE pa3BUTHE
Pa3TUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIIBI.

Poct u pazButue xxuBoTHBIX. [locTaMOpuoHansHbIil nepuoa. [IpsMoe u Henpsimoe
pasButue. Pa3Butne ¢ Mmeramopdo3oM y OECIIO3BOHOUYHBIX U TIO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaYeHUE MNPSIMOrO U HENPSIMOTO Pa3BUTHA, UX PACHPOCTPAHEHUE
B nipupojie. Tumbl pocTa ;KkUBOTHBIX. DAKTOPHI PETYISALUUA POCTA )KUBOTHBIX U YEJIOBEKA.
Cranun nocTAIMOPUOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U yesoBeka. [lepuospl oHTOreHe3a
yesioBeka. CTapeHne U CMepTh KaK OMOJIOrHYeCKUE TIPOLECCHI.

Pa3zmuoxxenue u pazButue pacrenuil. ['amerodut u cnopodut. Meo3 B KU3ZHEHHOM
uukie pacteHuit. OOpazoBaHue crop B mpoiiecce meio3a. ['ameTorene3 y pacTeHUM.
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OIUI0OTBOPEHHE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIJIOJOTBOPEHUE
y IIBETKOBBIX pacTtenuil. O0pa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYIISIIUU OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCcTpalumn

[Toptpetsr: C.I'. HaBamun, X. lneman.

Tabmupt u cxembl: «BeretatuBHOe pa3smMHOXeHHE», «Tumbl Oecrnonaoro
pasMHOXEHUsD», «Pa3smMHOXeHuMe XilamMuaoMoHanbl», «Pa3MHOXKEHHE DBIIICHBIY,
«Pa3MHOXeHue ruape», «Meio3», «XpoMocoMsl», «['amertorenes», «CTpoeHue
SUUEKIIETKU U CliepMaTo30u1a», «OCHOBHBIE CTaJMU OHTOreHe3ay, «lIpsiMmoe u Henpsamoe

pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3Butue capaHum», «Pa3BuUTHE JIATYIIKNY,
«/IBOIHOE OMIOJOTBOPEHUE Y IIBETKOBBIX PACTEHUIN», «CTPOEHUE CEMSH OJIHOIOJIBHBIX
U IBYJIOJIBHBIX pacTeHUN», « KU3HEHHBIN LMK MOPCKOUW KanmycTb», « KU3HEHHBIH LMK
Mxay, « Ku3HEHHBIN UK NanOPOTHUKAY, « KU3HEHHBIN LIUKI COCHBI.

OO6opylioBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpenaparbl SHUIEKIETOK U
CIIEpMAaTO30M0B, MOAENb «LIMKI pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi pabora «V3ydyeHue CTpOEHHUs TIOJOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenaparax.
[Ipaktuyeckas pabora «BbIsiBIeHHME NPU3HAKOB  CXOJCTBA  3apOJIbIIIEH

ITO3BOHOYHBIX KUBOTHBIX).
Ha6opaT01)Ha51 Da6OTa «CTpOGHI/IG OpraHoOB Pa3MHOKCHUS BBICHINX paCTeHHﬁ>>.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH M U3MEHYNBOCTH OPTraHU3MOB

Hcropust ctaHOBIEHUS W pa3BUTHS TeHETHKHM Kak Hayku. PaGortel I'. MeHnnmens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUEHBIX B Pa3BUTHH TC€HETHUKH. PaGOTHI
H.K. KoneuoBa, H.W. BasumoBa, A.H. benoszepckoro, I'.Jl. Kapneuenko,
10.A. ®ununuenxo, H.B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHMYECKHE IOHATUS M CHUMBOJBL. ['OMOJOTHMYHBIE XPOMOCOMBI,
aJUleJIbHBIE T€HbI, aJIbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIA U PEIICCCUBHBIN MPU3HAK,
TOMO3HUT0Ta, TETEPO3UTOTa, YUCTas JIMHHSA, THOPUIBLI, TeHOTHN, (PeHoTun. OCHOBHBIC
METOJIbl  I'CHETHUKH: THOPHUIOJOTHUCCKAM,  ITUTOJOTHYCCKHM, MOJICKYJIAPHO-
FeHETUUYCCKUM.

JleMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.M. Bapuios,
A.H. benozepckuii, I'.JI. Kapnieuerko, F0.A. ®unumyenko, H.B. Tumodeer-PecoBckuii.

Tabmunbl U cxeMbl: «MeToabl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGoparopHas padora «JIpo3oduia kKak 00bEKT TCHETHICCKUX HCCIICT0BAHUIY.

Tema 12. 3aK0HOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiil 3akoH MeHaenss — 3akoH eAMHOOO0pa3us
rubpunoB nepBoro nokosieHusi. [Ipasuno gomunupoBanus. Bropoit 3akon Menpaens —
3aKOH paclieIuieHus1 Mpu3HakoB. LlUTollorMyeckue OCHOBBI MOHOTHOPHUIHOTO
CKpeluBaHus. [ umoresa 4ucToOTH raMeT.
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AHannsupyroniee ckpenuBanue. I[IpoMekyTouHbIi XapakTep HacCJIEIOBAHMSL.
Pacmiennenne npu3HakoB IIpY HEIOJHOM JTOMUHUPOBAHUU.

HuruOpuaHoe ckpemuBaHue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCHMOIO
HacJe10BaHus NMpU3HaKOB. L{uTomornueckre OCHOBBI IUTMOPUIHOTO CKPEIIUBAHUS.

CuennienHoe HacienoBaHue mnpu3HakoB. Pabotel T. Moprana. CuemiienHoe
HACJIEIOBAaHUE I'€HOB, HApyIIEHUE CLEIUICHUS MEXIy INeHamu. XpOMOCOMHas TeOpus
HACJIEACTBEHHOCTHU.

I'enetnka moma. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS MOJa. AYyTOCOMBI U
IIOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbli M TeTepOraMeTHbIM I10J. | 'eHeTuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CLETUIEHHBIX C ITOJIOM.

I'enorur kak nenocrHas cucreMa. [Iimerorponus — MHOKECTBEHHOE JIEUCTBUE I'eHA.
MHOX€eCTBEHHBIN aJIIeIIA3M. B3aumopericreue HEAJUIEIbHBIX TE€HOB.
Komniementaprocts. Onuctas. [lonumepusi.

I'eHeTnyecKknil KOHTPOJIb Pa3BUTHs PACTEHUM, )KUBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOTOTrHYECKUX TMPOIIECCOB, MOBEACHUS M KOTHUTHBHBIX (QYHKIUH. ['eHeTmyeckue

MEXaHU3Mbl CUMOUOTE€HE3a, MEXaHU3Mbl B3aMMOJCUCTBUS «XO35MH — TapasuT» U
«XO35IMH — MHUKpOOMOM». ['eHeTHUecCKHe acleKThl KOHTPOJS MW HM3MCHCHUS
HACJICJICTBEHHOW UH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JIeMoHCTpaluu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmumel u cxembl: «llepBeiii 1 BTOpOM 3aKkoHBI Menpaens», «Tpernit 3akoH
Meunnens», «AHanmu3upylolee ckpemuBanue», «HemonHoe 1OMHHHpOBaHHEY,
«CrieruieHHOe Hacle0BaHue MPU3HAKOB Y 1po30d by, «['eHeTnka monay, «Kapuorun
gyenoBekay, «Kapworunm gpozoduisry, «Kapuwotun nrumbl»y, «MHOKECTBEHHBIH
ajuiennu3My, «B3aumoaencTBrue reHOBY.

OO6opynoBaHue: MOAENb ISl JEMOHCTpPAllUM 3aKOHOB €auHOO0O0pa3usi rHOpHIoB
NEPBOTO IMOKOJEHUS W PACIICIUICHUS NPU3HAKOB, MOJAENb ISl AEMOHCTPAIlMU 3aKOHa
HE3aBUCHUMOI0 HAcCJE€AOBaHUS NPHU3HAKOB, MOJEIb Uil JEMOHCTpPAlUU CLETUIEHHOTO
HACJIeI0BaHUS MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpozodumnay.

[Ipaktuueckas pabora «M3ydeHue pe3yabTaTOB MOHOTHOPHUIIHOTO CKpPEIMBAHHS
Y Ip030(UITBI».

[Ipaktuueckas pabora «V3ydeHue pe3ynbTaToB IUTHOPUIHOTO CKPEIIMBAHUS
Y Ip030(UITBI».

Tema 13. 3akoHOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuma u  cpeapl npu  popmupoBaHmm  (heHOTHTA.
N3meHunBocTh mnpu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE NPU3HAKU. Buabl
M3MEHYUBOCTU: HEHACJIEACTBEHHAS U HACIIEJCTBEHHASI.

MoaudukauuonHass  U3MEHUYMBOCTh.  Poiab  cpeasl B QopMHpOBaHUU
MoauduKanuoHHONW M3MeHuuBocTU. Hopma peakuuu npusHaka. BapuanuoHHBIN psif
u BapuanuvoHHas kpuBas (B. Horanncen). CpoiictBa MoAM(DUKAIMOHHON
M3MEHYUBOCTH.
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I'enoTunuueckass ”3MEHYNBOCTh. CBOMCTBA TEHOTUIUYECKON N3MEHYMBOCTH. Buibl
T€HOTUITUYECKONM U3MEHYHUBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KomOunatuBHasi uW3MEHUYMBOCTh. MeH03 W MOJOBOM TMpolecc — OCHOBA
KOMOMHATUBHONW HW3MEHYMBOCTU. POIb KOMOMHATHUBHOW H3MEHUYMBOCTH B CO3JIaHUU
T€HETUYECKOr0 pa3HOo0Opas3usl B mpejiesiax OJTHOr0 BUA.

MyTanmoHHass U3MEHYMBOCTh. BUABI MyTalMii: FEHHBIE, XPOMOCOMHbBIE, TCHOMHBIE.
CrnoHTaHHbBIC ¥ UHIYLUHPOBAHHBIC MyTallMU. SII€PHBIE U IUTOILIA3MATUYECKUE MYTALIUU.
ComaTtnueckue M 1nojoBbie MyTauuu. [[puurHbl BOSHUKHOBEHUS MyTaluii. MyTareHsl u
UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Ipolecca. 3aKOoH
TOMOJIOTHYECKHUX PsAIOB B HacieacTBeHHoN nameHunBocTy (H. V. BaBuios). Buesnepnas
W3MEHUYUBOCTbh U HACJIECTBEHHOCTD.

Onuzenemuxa u dNU2EHOMUKA, POJib INULEHEMUUECKUX PaKmopo8 8 HACe008aHUU
U UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JleMoHCcTpannu

IToptpertsr: I'. ne ®pus, B. Moranncen, H.1. Basunos.

Tabmuip! 1 cxeMbl: «Buabsl i3MEHYUBOCTHY, «Moau(puKkaMoHHass U3MEHYUBOCTDY,
«KomOuHaTUBHAasE W3MEHUYMBOCTBY, «Meio3y», «OmiogoTBopeHue», «leHetnyeckue
3a00J1eBaHMS YEJIOBEKay, «BUIbI MyTaIuiiy.

OO6opylioBaHKE: KUBbBIE U repOapHbIe YK3eMIUIIPhl KOMHATHBIX PACTEHUN, PUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IUYHBIMU BUaMU U3MEHYUBOCTH.

JlaGoparopHasi pabora «MccrnenoBanue 3aKOHOMEPHOCTEH MOIUMDUKAITMOHHON
U3MeHYUBOCTU. [IocTpoeHne BapuallnOHHOTO psAla U BApUALMOHHON KPUBOWY.

[Ipaktuyeckas pabora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnKa Yes10BeKa

Kapuotun denoBeka. MexayHapoaHass TMporpaMma HCCIEIOBaHHUS T'€HOMA
genoBeka. MeToabl M3y4YeHUs] T€HETHKH YeJIOBeKa: MeHEeaIOrMYeCKHUi, OJM3HEIOBBIMH,
IATOT€HETUYECKUM, MOMYISALUOHHO-CTATUCTUYECKUM, MOJIEKYJSIPHO-TEHETHYECKHUM.
CoBpeMeHHOE  ONpENENICHHE  TEHOTHNA:  IOJHOTEHOMHOE  CEKBEHUPOBAHUE,
FEHOTUIIMpOBaHWEe, B TOM uuciae ¢ mnomompro [II[P-ananuza. HacnencrBeHHbie
3a0oneBaHusi deloBeka. [ €HHBIE W XPOMOCOMHBEIE Oo0e3HHM denoBeka. bone3nu
C HaCJEACTBEHHOW MPEIpaClOIOKEHHOCTbIO. 3HAYEHHE MEAUIMHCKON TEeHETHUKH
B TMpPEJOTBpPAIIEHUHM W JICYCHUH TEHETHYECKHX 3a00JeBaHWii uejoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTUpOBaHHE. CTBOJOBBIE KIETKUA. [lOHSATHE «TEHETUYECKOTro
rpy3a». ODTHUYECKHE AaCHEKTbl HMCCIEeJIOBaHUWA B O0JACTU pENaKTUPOBaHUS T€HOMa U
CTBOJIOBBIX KJIETOK.

I'enetnueckue dakTopsl MOBBIIEHHOU YyBCTBUTEIBHOCTH YeJI0BeKa
K (pu3ndeckoMy M XHUMHYECKOMY 3arpsi3HCHHIO OKpYXKaromend cpeapl. | eHeTmdeckas
MPEIPACIIONIOAKEHHOCTD YEJIOBEKA K MATOJIOTHUSIM.

JeMoHcTpanyun

Tabmuubl u cxembl: «Kapuotun uenoBeka», «MeToabl HU3YYEHUSI TE€HETUKU
yesoBeKkay, «l'eHeTrnueckre 3a00JIeBaHUs YETIOBEKAY.

[IpakTrueckas padora «CocTaBieHHE U aHATINU3 POAOCIOBHOM.
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Tema 15. Cesiekiiusi Opranu3mMoB

JloMecTukamuss U ceneKkuus. 3apOoKICHUE CEIICKIMU W JOMECTHKAIMU. YUYECHUE
H.U. BaBunosa o llenTpax mpoucxoxaeHuss U MHOT0oOpa3usi KyJbTYPHBIX PacTCHUMU.
Ponp cenexkuum B CO3MaHMM COPTOB pPacTEHUWM W TOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKMX PSJAOB B  HACIEACTBEHHOM  HM3MEHYMBOCTH
H.W. BaBumnoga, ero 3HaueHue JJisi CEIEKIIMOHHON pabOThI.

Metonbl  ceneKUMOHHOM paboThl. MCKycCTBEHHBIM OTOOpP: MAacCOBBIA H
WHJMBUAYabHBIA. DTamnbl KOMOMHAIIMOHHOMN cenekuuu. VcnpiTaHue mpou3BOAUTEINICH
o MOTOMCTBY. OTOOp MO reHOTHUITY C MTOMOIIBIO OIIEHKH (DEHOTHUIIA TTOTOMCTBA U OTOOP
10 TEHOTUITY ¢ nmomMoibio ananuza JJHK.

NckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHONW pa0doThl. PannaiimoHHbiil u
XUMUYECKUI MyTareHe3 Kak HMCTOYHUK MYTalMil y KyJIbTYPHBIX (POPM OpraHu3MoOB.
Hcnonp3oBaHne TEHOMHOTO pEAaKTUPOBAHUS MW MeToA0B pekoMOuHaHTHBIX JIHK
JUJIs1 TIOJTyYE€HUSI UCXOITHOTO MaTepuaia JJjisl CeJICKIIUH.

[Tomyuenue monurmion0B. BHyTpuBUa0Bas rudpunusaius. ban3kopocTBeHHOE
CKpellMBaHue, Wi HHOpuauHr. HepojacTBeHHOE CKpelMBaHWE, WIM ayTOPHIMHT.
I'etepo3uc u ero npuuuHbl. Vcnonb3oBaHHWE rerepo3uca B cenekuuu. OtnanéHHas
rubpuamzanus. Ilpeogonenne Oecruionus MEXBUIOBBIX THOPUAOB. JlocTrkeHus
CEJIEKLIMY PACTEHUI U )KUBOTHBIX. «3€1E€HASl PEBOIOYUS ).

CoxpaHeHue M HU3y4YeHHE T€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PAaCTE€HUN U HX
JIUKAX POAWYEH MJis CO3/JaHMsl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SHCTBEHHBIX
KyJIbTYyp. H3yuenue, coxpawenue U YNpaeGleHUe 2eHEeMU4ecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX — JHCUBOMMHBLIX 8  Yenax  VIVYULeHUs
Cyuecmeyiowux U Co30aHus HOBbIX NOPOO, JUHUU U KpPOCCO8, 8 MOM Hucie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCLeO008aHUl, Nepedosbix uoeli u
NepCneKmuBHbIX MexXHON02ULL.

JleMoHcTpanyun

[Toptpetsr: H.W. Basunos, 11.B. Muuypun, I'.J1. Kapneuenko, IL.I1. JIykpsHeHKo,
Bb.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabnuier u cxembl: «LleHTpBI TPOUCXOXKIECHUS W MHOTO0OpA3Usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEACTBEHHONM W3MEHUYHBOCTH,
«Metoapl cenexkiuny, «OtnanéHHas rudpuan3anus», «MyrareHesy.

JlaGoparopHas pabora «M3ydeHue COpPTOB KyJIBTYPHBIX PACTCHHH H TIOPOJ

JOMAIIIHUX KUBOTHBIX).

JlaGopatopHas paboTa «3ydeHne MeTO0B CEIEKIIUN PACTCHUI.

IIpakTrueckas padota «IIpuBHUBKa pacTeHHII.

Okckypcuss «OCHOBHbIE METOABI M JIOCTUKEHUS CEJEKIMU PpaCTeHHl H
KUBOTHBIX (HA CEJICKIMOHHYIO CTaHIUIO, MJIEMEHHYIO (epMy, COPTOMCIBITATEIbHbBIN
Y4aCTOK, B TEIJIMYHOE XO3SIICTBO, B JAOOPATOPHUI0 arpOyHUBEPCUTETA WM HAYyYHOIO

LEHTpA)».
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Tema 16. BuoTeXHOJIOTHSI M CHHTEeTHYECKas1 OMOJIOTUS

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUYHbIC U TKAHEBBIEC KYJIbTYPHI,
MUKPOOPTaHU3MBbI, X XapakTepucTuka. TpaauiroHHas OUOTEXHOJIOTUs : XJieOoIeueHue,
MOJIy4YeHHUE KHUCIIOMOJIOYHBIX MPOAYKTOB, BHUHOJAEIHE. MUKPOOUOTOTHYECKUN CHUHTES.
OOBEKTh MUKPOOMOJIOTHYECKUX TexHonorui. [IpousBoacTBO Oenka, aMUHOKHUCIOT U
BUTAMHUHOB.

Co3nanue TEXHOJOTMH W HWHCTPYMEHTOB II€JICHANPABICHHOTO W3MEHEHHUS U
KOHCTPYUPOBAHUSI T€HOMOB C II€JIbIO TOJYYEHUsS] OPraHU3MOB M HUX KOMIIOHEHTOB,
COJIEp KalllUX HE BCTPEUAIOIIUECS B MIPUPOIe OMOCUHTETUYECKUE MY TH.

Knerounas wnxenepus. MeToapl KynbTypbl KJIETOK M TKaHEH pacTeHU u
#*uBOTHBIX. KproOanku. ComaTrueckas ruOpuau3amius 1 COMaTUYECKUN IMOpHOreHes.
Hcnonp3oBanue rarmiousioB B CEIEKIUU pacTeHui. [lonyyenue MOHOKIOHANbHBIX
anmumen. Mcnonv3zosanue MOHOKIOHANbHBIX U NOIUKIOHATLHBIX AHMUMENL 8 MeOUYUHe.
HckyccTBeHHOE OIUIOOTBOPEHUE. PEKOHCTpYKIMS SHIEKIETOK U KIOHUPOBAaHHE
KUBOTHBIX. MeToJ TpaHCIUIAHTAIlMU SJAEp KIETOK. TexHonocuu 0300posieHus,
KVIbMUBUPOBAHUSL U MUKPOKAOHANLHO20 — DA3SMHOMNCEHUS  CeNbCKOXO3AUCMBEHHbIX
Kybmyp.

XpomMocoMHass ¥ TeHHass WHXEHepus. VCKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanusmos.
JIOCTH>KEHUSI ¥ TIEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHYKEHEpPUU. DKOJOTHUUECKUE U
ATUYECKHUE MPOOJIeMbl TCHHON WHKEHEPHH.

Menununckue  Ouotexnonoruu.  IloctreHomHass — uudpoBas ~ MeTUIMHA.
[TIIP-munarnoctrika. MeTaOOJOMHBIN aHaIW3, TEHOLICHTPUUYECKUU aHalIu3 IpoTeoMa
YeJoBeKa JJIsl OLIEHKH COCTOSIHUSL €ro 340pOBbs. VCIOIb30BaHME CTBOJIOBBIX KIIETOK.
Taprernas tepanust paka. 3D-0nonHxeHepus 11 pa3paboTKu GyHIaMEHTAJIbHBIX OCHOB
MEIULIHUHCKAX TEXHOJOTHUM, CO3MaHUsl KOMILJIEKCHBIX TKaHEH COYETAaHWEM TEXHOJIOTHUM
TpéXMepHOro  OwompwHTHHTAa W ckaddoiuauHra s pemieHus  3ajad
MEePCOHATN3UPOBAHHON MEIUIIMHBI.

Coznanre BEeKTOPHBIX BaKIMH C IEJbI0 00ecredeHns] KOMOMHUPOBAHHOMN 3alllUThI
oT BO30OyaHUTENEH OPBU, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
¢ynkimonupoBanusi PHK-conmepkammx BUpPYCOB, BBI3BIBAIONINX 0CO0O0 OMAacHBIC
3a00J1eBaHUS YEeIIOBEKA U JKUBOTHBIX.

JeMoHcTpanyun

Tabmuubl 1 cxembl: «lcrnonb30BaHEe MHUKPOOPTAHM3MOB B MPOMBILIIJICHHOM
MPOU3BOJICTBEY, «KileTouHas nHXeHepus», «['eHHass HHKEHEPUsI».

JlaGoparopHas pabora «M3ydeHne 00beKTOB OMOTESXHOIOTHI.

[Ipaktuueckas pabota «[lomydeHrne MOTOYHOKUCITBIX TPOTYKTOBY.

Okckypcusi  «buoTexHonmoruss —  BaKHEWIIAsT  MPOU3BOJMUTEIbHAS cuia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».
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11 KJIACC

Tema 1. 3apo:kneHue u pa3BuTHE IBOTIONMUOHHBIX NPEICTABIEHNH B 0HOJOTHHU

OpomonnonHas reopus Y. Jlapuna. [Ipeanocbuiku BOSHUKHOBEHHUS JapBUHU3MA.
KusHb u Hay4dHas nestenbHOCTh Y. [JapBuHa.

JBroxkymue cuiabl 3Bomtouuu BuoB o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTH
pPa3MHOXEHUS! OPraHU3MOB, HACJIEACTBEHHAs! U3MEHUMBOCTh, O0pHOa 3a CyleCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBI OTOOD).

Odopmnenue cunteTndyeckoir teopuu 3Bomornuu (CTD). HeittpanbHas Teopus
sBomoIMU. CoBpeMEeHHas 3BOJIIOLIMOHHAS OMOIO0rUsl. 3HAUEHHE HBOJIIOIIMOHHON TEOPHUH
B (h)OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JleMoHcTpanuun

IToptpetsl: Apucrtorens, K. Jlunneit, 2K.b. Jlamapk, 3.0K. Cenr-Unep, XK. KroBbe,
Y. Mapsun, C.C. YerBepukos, .. HImansraysen, x. Xonaein, [1.K. benses.

Tabmumpr 1 cxembl: «CucteMa >xuBoil npupoasl (mo K. Jlunuer)», «JlectHuia
KUBBIX cymiecTB (mo Jlamapky)», «MexaHusm (OpMHUPOBAHHS MPUCTIOCOOTICHUN
y pacTeHuid M KHMBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapuipyta MyTElIECTBUS
Y. lapBunay, «Haxonku Y. JapBuna», «Dopmbl 00psOBI 3a cyliecTBoBaHuE Y, «Ilopoab
ronyOei», «MHoroobpasue KyiabTypHbIX ¢GopMm KamycTe», «[lopoasl mgomamHux
KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BuiaoB (mo Y. [lapBuny)», «Cxema
COOTHOUIEHHUS NBIXKYIIUX CHJ 3BOJIONUN», «OCHOBHBIE TOJIOKEHUS CHHTETHYECKOU
TEOPUU BOJIFOLIHNY.

Tema 2. MUKpPO3BOJIIONHUS U €€ pe3yJbTaThl

[TonynAuus kKak ’neMeHTapHas eIUHULA 3BOTIOINUA. COBpEMEHHBIE METOAbI OLIEHKH
TeHEeTHYECKOro pa3HooOpa3us W CTPYKTypbl mnomynsmnuil. V3menenue renodonma
NOMYJALIMM  KaK 3JIEMEHTAPHOE SBOJIIOIMOHHOE SBJIEHHUE. 3aKOH T'€HETUYECKOTO
paBHoBecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (PaKTOPHI (ABMIKYIIUE CHIIBI) IBOTIONMH. MyTallMOHHBIA MPOIIECC.
KomOunatuBHas wu3MeHuuBOCTh. [Jlpeiid TeHOB — chydaliHble HEHAIpaBICHHBIC
W3MEHEHHUS 4YacToT ayiene B momyisamusax. Oddexkr ocHoBarens. IOgghexm
oymouiioyHo2o 2opaviuka. CHUdNCEHUe 2eHemU4ecKo20 pazHooopaszus: NPUYUHbL U
cneocmsus. Ilposienenue s¢ppekma Opetigha 2cenos 6 OOILUUX U MATLIX NONYIAYUSIX.
Murpamuu.  W3omsiiust  momymsinuii:  reorpadudeckas  (IpoCTpaHCTBEHHAs),
Oounonorndeckas (penpoayKTHBHAS).

EctecTBenHbIN 0TOOp — HampaBstonuii paxTop 3Bostonuu. @OPMbI €CTECTBEHHOTO
oTOOpa: ABMXKYIINUNA, CTAOWIM3HPYIONIUH, paspbiBatomuii (Iu3pyntuBHbBIN). [lomoBoii
ot100p. Bo3HHKHOBEHNE 1 HBOTIOIHS COMIMATBHOTO MTOBEICHUS )KUBOTHBIX.

[Tpucnoco06ieHHOCTh OpraHHU3MOB KaK  pe3yibTaT MHUKPO3BOJIIOIUU.
Bo3HukHOBeHHE OpuUCHOCOOJIEHUNM y OpraHu3MoB. ApoMopdo3bl U HANOAJANTAIUU.
[Ipumepsl mnpucnocoOseHuit 'y opranu3moB: Mopdoioruueckue, (Gpu3noIorudeckue,
OMoxuMHu4YecKue, nopejieHueckue. OTHOCUTETBLHOCTh TPUCIIOCOOJIEHHOCTH OPTraHU3MOB.
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Bun, ero «xpurepum u CcTpyKkTypa. BupooOpa3zoBaHue Kak pe3ynbTaT
MHUKpPO3BOJIOIUU. M3omsuus — kirodeBoi daktop BugoodpazoBanus. [Iytu u cnocoObl
BHUJ1I000pa30BaHUS: aJJIONaTPUYECKOe (reorpaduueckoe), CUMITaTPUUECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (MOMUIUIONAN3AIMS, THOpuau3anus). JmureasHocTh
HBOJIIOI[MOHHBIX MPOLECCOB.

Mexanu3mMbl GOpMUPOBAHMS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponp sBOMOIIMOHHON OMOJIOTHU B pa3pabOTKEe HAyYHBIX METOJOB COXPaHEHUS
OouopasHooOpa3zusi. MHUKPOIBOJIOIMSA ¢ KOIBOJIOIUS TMapa3uTOB U HUX XO35EB.
Mexanu3mMbl pOpMUPOBAHUS YCTOMYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI C HEH.

JleMoHcTpanmu

[Toptpetsr: C.C. YerBepukos, 3. Maiip.

Tabmuiel 1 cxembl: «MyTallMOHHAsT U3MEHUYUBOCTBY, «llomysaImorHas CTpyKTypa
BUja», «Cxema mposiBiIeHUs 3akoHa Xapau—BaiinOepra», «JIBKymiue Cuibl
ABOJIIOIUUY,  «JKOJOTHYECKas  M30JS1Usl  MONYyJsUMA  CeBaHCKOW  (openny,
«["eorpaduyeckas M30JALIUS JTUCTBEHHUIIBI CHOMPCKOW W JIMCTBCHHHIIBI JAypCKOW»,
«ITonySIIIMOHHBIE BOJIHBI YHUCJIICHHOCTH XWITHUKOB W JKepTB», «Cxema ACHCTBUSA
€CTECTBEHHOTO 0TOOpa», «Dopmbl 00pbOBI 3a cyliecTBOBaHHE», «MHIYyCTpHaIbHBIN
MenaHu3M», <«OKuBble HCcKomaembie», «IIOKpOBUTEIBCTBEHHAS OKpAacka >KHBOTHBIX,
«IIpenynpexnaatonias OKpacka JKMBOTHBIX», «Dusnonoruueckre  aaantaium,
«IIpucrnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTLY, «Kpurepuu Bugay, « Buasi-
nBoitHUKM», «CTpykTypa BHIa B mnpupone», «CnocoObl BHI000pa30BaHUsY,
«['eorpadmyeckoe Bu000pa3zoBaHUE TPEX BUIOB JIAHJBIIICH», «DKOJIOTHYECKOE
BU000pa3oBaHue BHUJIOB cuUHUL, «llomuriounsl pactrenuii», «KamycTHO-peaedHbIn
THOPUITY.

Oo6opynoBanue: repOapuul pacTeHUM, KOJJICKIMA HACEKOMBIX, dydella NTHUI[ U
3BEpell ¢ mpuUMepaMH Pa3IUYHBIX MPHUCIOCOOJICHHM, Yydeja MTHI[ U 3BEpPed pa3HBbIX
BUJIOB, TepOapyu pacTeHU OJU3KUX BUAOB, 00pa30BaBIINXCS Pa3IMYHBIMU CITIOCOOAMMU.

JlaGoparopHas pabora «BrIgBIeHNE N3MEHYMBOCTH y 0COOCH OTHOTO BUIA.

JlaGoparopHasi pabota «lIpucmocobreHus OpraHu3MOB M WX OTHOCHTEIbHAS
1IEeJIECO00PA3HOCTDY.

JlaGoparopHas paborta «CpaBHEHHE BHJIOB IO MOP(OIOTUYECKOMY KPUTEPHIO.

Tema 3. Makpo3BoJIIO1Us U €€ pe3yJIbTaThl

Metoasl u3ydeHUs: MakpolsBOioLMU. [lameoHTolorMyeckne MeETONbl U3YUYEHUS
sBomoruu. [lepexomnpie GopMbl U HUITOTEHETUYECKUE PSRl OPTAHU3MOB.

buoreorpaduieckne meToasl uzydeHus spostonnn. CpaBHeHHE GIOPHI U (PayHBI
MaTEepUKOB M OCTPOBOB. buoreorpaduueckune obOmactu 3emiu. Bunmbl-sHAEMUKH |
PEIUKTHI.

OMOpUONIOTUYECKUE U CPaBHUTEIBHO-MOP(OIOTHUECKUE METOAbl H3Yy4YCHUSs
ABONMIOLMK. ['€HeTHYecKre MEXaHM3Mbl SBOJIOIMU OHTOI€HE3a U  MOSBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOrMYHbIE U aHAJIOTUYHBIE OpraHbl. PynuMeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MONEKYJISIPHO-TEHETUUECKUE, OMOXUMHYECKUE U MAaTEMAaTUYECKHE
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METOABl H3y4YeHHUs HBOMOUMHU. [‘omosiornuHbsle reHbl. COBpPEMEHHBIE METOJbI
MOCTPOEHUS (PUIOTEHETUYECKUX JIE€PEBHEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIOLMS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (MpaBuia) H3BOMIOUUU. [lpunyun cmeHnvl QyHKyuil.
HeoOpaTtumocTs »3Bomtonuu. ApjantuBHas paavanus. HepaBHOMEPHOCTh TEMIIOB
3BOJIIOLU Y.

JleMoHcTpanuun

[Toptpetsr: K.M. bap, A.O. Kopanesckuii, @. Mroiep, 3. I'ekkens.

Tabmuuplt u  cxembl: «DUTOTEHETHYECKUI sl JIOMIAIU», «APXEONTEPUKCY,
«3Bepo3yOnle diepbl», «Crerouedans», «PuHHOPUTHY, «CeMeHHbIe NanOPOTHUKI,
«buoreorpaduueckue 30HbI 3eMIn», «/pelid koHTHHEHTOBY, «PenukThiy, «HauanbHbie
CTauu 3MOPUOHAJILHOTO PAa3BUTHSI TO3BOHOYHBIX MKUBOTHBIX», «['OMOJOrMYHBIE U
aHAJIOTMYHbIE OpraHbl», «PyauMeHTh», «ATaBU3MBI), «XPOMOCOMHBIE HAOOPHI
yeloBeKa M ImMMnaH3e», «laBHble  HampaBieHHs — dBomonuu»,  «OO0mme
3aKOHOMEPHOCTH 3BOJIIOLANY.

OO6opynioBaHue: KOJJIGKIIMH, TepOapuu, MYSDKHM  HMCKOMAeMbIX  OCTaTKOB
OpraHMW3MOB, MYJSDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYAUMEHTAPHBIX OpPraHOB U
aTaBU3MOB, KOJUICKLIUY HACEKOMBIX.

Tema 4. IIpoucxo:xaeHue U pa3BuTHE )KU3HU HA 3emile

Hay4Hble runores3sl NpOUCXOXKACHUS KU3HU Ha 3emiie. AOMOTreHe3 U MaHCIePMUsl.
JloHay4yHble TIPEACTABICHUS O 3apOXKACHUM >KU3HM (KpeauuoHusMm). [umoresa
IOCTOSIHHOTO CaMO3apOKICHHUS >KU3HM M €€ omnpoBepxkeHue onbitamu @O. Pexw,
JI. Cnanmnannianu, JI. Iacrepa. [IporcxoxaeHne sKM3HU U aCTPOOHOJIOTHSI.

OcHOBHbBIE 3Tanbl HEOpPraHWYecKOoM 3Bojronuu. [lnaHerapHas (reosoruyeckas)
HBOMIOIMS. XUMHUYECKasi SBONIONMA. AOHOTEHHBIM CHUHTE3 OPTraHHMYECKHX BEIIECTB
n3 Heopranmueckux. Ombir C. Mwumiepa u I'. HOpu. OOpa3oBanue mnoauMepoB
u3 MoHoMmepoB. KoanepBatnas runore3a A.W. Onapuna, runote3a nepBUYHOrO OyJIbOHA
JIx. XonneiiHa, reHeTndeckas rumnoreza I'. Mémnepa. Pu6oszumsr (T. Yek) u runoresa
«wmpa PHK» V. I'mnbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Ucrtopus 3emiin u MeroAsl €€ u3yudeHus. Mckomaemble OpraHMYeCKUE OCTaTKH.
I'eoxponosorust m €€ wetonbl. OTHOCUTENbHAsT W aOCONIOTHAs TE€OXPOHOJIOTHS.
I'eoxpoHONIOTrMYECKas MKana: 30HbI, 3Pbl, IEPUOBIL, SIIOXU.

Hauanpnapie 3Tanel opraHnueckor 3Bosirouuu. [losiBneHne u 3BOMIOLIMS TEPBBIX
KJIETOK. DBOIIOIUS MeTabonu3mMa. Bo3HUKHOBEHHE TIepBBIX dKocucTeM. COBpEMEHHBIE
MUKpOOHBIE OHMOIIEHKM KaK aHajor TMepBbIX Ha 3emuie cooOmiecTB. CTpOMATOIUTHI.
[TIpokapuOThI U 3yKapHUOTHL.

[Tpoucxoxnenne >ykapuoT (CHMMOMOTEHE3). ODBOJIOIHUOHHOE MPOUCXOXKICHUE
BUpPYCOB. [IpoHCXOXKIEHNE MHOTOKIETOYHBIX OPraHW3MOB. BO3ZHMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE OTambl SBOJIONMH BBICIIMX pacTeHu. OCHOBHBIE apoMOPGO3bI
pactenuid. Beixon pactenuit Ha cymy. [losBiIeHHE CIIOPOBBIX PACTEHUM U 3aBOCBAHHUE
nmu cymii. CemeHHble pacTeHus. [[poucxoxaeHne NBETKOBBIX PACTCHUM.
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OcHOBHBIE JTanbl 3BOJIONUU KUBOTHOrO Mmupa. OcCHOBHbIE apoMOpQo3bl
®KUBOTHBIX. Benjckas (ayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB.
ITepBpie  xopaoBble KUBOTHbIE. JKWM3Hb B BOAE. OBOJIONUS IMO3BOHOYHBIX.
[Ipoucxoxnenue ampuodbuii u pentunuid. [IpoucxoxxaeHne MIECKONMUTAIONIUX W MTHII.
[Tpunuun xitoueBoro apomopdoza. OcBoeHUE OECIIO3BOHOYHBIMU U TO3BOHOYHBIMU
KUBOTHBIMU CYIIU.

PasButre ku3HM Ha 3emile IO 3paM M MEpUOAaM: apXxei, MPOTEpO30M, MAIECO30M,
Me3030H, KaitHO30M. OOIasi XxapakTepuCTHUKa KJIMMaTa U TeO0JOTUYECKUX MPOIECCOB.
[losiBneHue M pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJe0Opa3oBaHHE: €ro yClIoBUS U
BJIMSIHUE Ha Ta30BbII COCTaB aTMOC(]eEpBHI.

MaccoBble BBIMUpPAHUSI — OKOJIOTMUYECKHME KpHU3UChl Tpounuioro. I[lpuumubl u
CIEJACTBUS MAaCCOBBIX BbIMUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3ZHUC, €ro
ocobenHoctu. [Ipobiema coxpanenust GrnopasHooOpasus Ha 3emIie.

CoBpeMeHHasi cuUcTeMa oOpraHudeckoro wmwupa. [IpuHOHUNB KiIacCUUKAIIUN
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITEI OPTaHU3MOB.

JleMoHCcTpanuun

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tacrep, 1.M. Meunukos, A.M. Onapums,
Jx. Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombiTa @®. Pemm», «Cxema ombita JI. Ilactepa
110 MU3YUYEHHUIO CaMO03apOKICHUS )KU3HW», «Cxema onbita C. Mumnepa, I'. FOpuy», « 9tansl
HEOPraHU4YeCKON 3BOJOIUNY», «l'eoXpoHoJornueckas Imkana», «HaudanbHble >Tambl
OpraHu4ecKkoi IBONMIONUNY», «CxeMa o0pa3oBaHUSA SYKapHOT MyTEM CHUMOMOTEHE3ay,
«Cuctema >kuBOW mpUpoAbl», «CTpoeHue BUpyca», «ApPOMOpPGO3bI PpacTEHUID,
«Punnoutsr», «OIHOKIETOYHBIE BOIOPOCTN», «MHOTOKIETOUHBIE BOJIOPOCIH,
«Mxwu», «llanopotHukn», «l'omoceMenHble pacTeHUs», «Opranbl LBETKOBBIX
pacteHuit», «Cxema pa3BUTHS JKUBOTHOTO MHUPA», «ApPOMOPGO3bI KUBOTHBIXY,
«IIpocrenmuey», «Kumeunononoctusie», «llnockue depBu», «HIIEHUCTOHOTHEY,
«PBIOBIY, «3eMHOBOAHBIEY, «lIpecmbikatomuecsy, «IITuiby, «MIIEKOTUTAIOITUEY,
«Pa3BUTHE XHU3HHM B apXE€UCKOW 3pe», «Pa3BuThe XU3HUM B IPOTEPO3OUCKOU IpPEN,
«Pa3BUTHE XHW3HM B NAJCO30UCKOU 3pe», «Pa3BuThe XU3HU B ME3030MCKOU 3pe,
«Pa3BuTue XHM3HU B KailHO30HCKOUW 3pe», «CoBpeMeHHas CUCTEMa OpPraHUYEeCcKOro
MHPAY.

Oo6opynoBanue: repdapun PaCTCHUN Pa3IUIHBIX OTIEIOB, KOJUICKIINN HACEKOMBIX,
BJIAKHBIE MpEnapaTbl >XUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXUX,

CKEJIEThI I03BOHOYHBIX KUBOTHBIX, Uy4eJsia NTHUIl U 3BEPEH, KOJIEKIIUA OKaMEHEIOCTEN,
MOJIE3HBIX UCKOMAEMbIX, MYJISIXKHM OPraHUYECKUX OCTAaTKOB OPTraHU3MOB.

BupryanbHas snabopatopHast pabota «MoaenupoBanue omnbiToB Musepa—tOpu
M0 M3YyYCHUI0 AOMOTEHHOTO CHHTE3a OpPraHUYeCKUX COEJUHEHHM B MEPBUYHOU
atMocdepe».

JlabGoparopHasi pabota «/3yueHue ¥ ONMUCAHHE HCKOIMAEMbIX OCTATKOB APEBHUX
OpraHU3MOBY.

24



OdenepanpHas padouas nporpamma | buomorus. 10-11 knaccel (yriayOnEéHHBIH YPOBCHB)

[Ipaktuyeckas pabora «l3ydyeHne OCOOEHHOCTEN CTPOECHMSI PACTEHUM pa3HbIX
OTIEIOBY.

[Ipaktuyeckas pabora «M3ydeHue o0OCOOEHHOCTEW CTPOEHHUS [MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IlpoucxoxaeHue 4e10BeKa — aHTPOIOreHe3

Paznenel u 3a1aun aHTpONoOaoruu. MeTo 1bl aHTPOTIOJIOT U H.

CraHOBNEHME TMPEACTABICHUN O MPOUCXOXKACHUM YEJIOBEKa. Penurnosxeie
BO33peHUsl. COBPEMEHHBIE HAYYHbIE TEOPUH.

CxoncTtBO 4YenoBeKa C KUBOTHBIMU. CHCTEMATMYECKOE IMOJOKEHUE YEIOBEKA.
CBuieTeIbCTBAa CXOJICTBA UEJIOBEKA C YKUBOTHBIMU: CPaBHUTEIBHO-MOP(oIorHiecKue,
aMOpuosiorndueckue, Hu3noIoro-OnoXxuMuIeckue, nopejaeHYeckre. OTIuYus 4eioBeKa
OT XUBOTHBIX. [IpAMOX0OXKJIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3Butne
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOM CHCTEMBI.

JIBwkymue cuibl  ((hakTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAJIbHBIC.
CooTHoltieHre OMOTOTUYECKUX M COLIMAIBHBIX (JaKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTQJMM aHTPOINOTeHe3a. PaHHHWE dYeNOBEKOOOpa3HbIE O00E3bsSHBI
(TIPOKOHCYJIBI) U paHHWE TOHTHABI — OOIIME TPEAKU YEIOBEKOOOpa3HBIX 00€3bSIH H
moel. ABCTPaIONUTEKU — JIBYHOTHE TMpeaKu JoAch. YenoBek yMenblid, TepBbIe
W3TOTOBIICHUSA OpYyAUW Tpyda. YenoBeK NPAMOXOASAIIMN W TMEPBBIM BBIXOH JIOAECH
3a npenensl Adpuku. Yenosek reiaenb0eprckuii — oO0ImMii MpegoK HeaHAepTaaIbCKOTo
YeJI0OBEKa M YEIOBEKA Pa3yMHOr0. YelloBEK HEaHAEPTAIbCKUI KaK BUJI JTFOJEN XOJIO0IHOTO
KkiuMarta. YenoBek pa3yMHbIII COBPEMEHHOI'O THIIA, IEHHUCOBCKHUI YEJIOBEK, OCBOEHUE
KOHTHMHEHTOB 3a npeaenamMu Adpuku. [TaneoreneTuka u majieoreHOMUKA.

DBONIONMSA COBPEMEHHOro 4elioBeka. EcTecTBeHHBI O0TOOpP B MOMYJSIUAX
genoBeka. MyTanMoHHBIA Tporiecc U nojduMmopdusM. TlomynsnuonHbie BONHBI, apend
TeHOB, MUTpaIus U «3(hPEeKT OCHOBATENS B MOMYJISAIUAX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacel. IloHstue o pace. bonpmme pacel: €BpONECOUIHAS
(eBpasuiickasi), aBCTpajO-HETpouAHasi (SKBAaTOpHUAJIbHAS), MOHIOJIOMAHASA (Aa3UATCKO-
aMepuKkaHcKkas). BpeMss u myTH paccelieHHMsT 4YeJIoBeKa Mo IulaHeTe. EIMHCTBO
yeloBeYeckux pac. HaydHas HecoCTOsITeNbHOCTh pacu3Mma. [IpucmocobieHHOCTh
YeJioBeKa K Pa3HbIM YCIIOBHSM OKpYyXaroleh cpenbl. Biusaue reorpadudeckoil cpespl
u apeiida reHoB Ha MOP(OIOTHIO U (PU3UOIOTHIO YETIOBEKA.

MexaucIUIuIMHapHbie METOABI B (U3HUECKO (OMOIOTMYECKOH) aHTPOIMOJIOTHH.
OBOJIIOIMOHHAS AHTPOIOJOTHSI U NAJICOAHTPOIOJIOTHUSI YEIOBEYECKHX MOMYJISIHHM.
buoconmanbable UCCIEIOBaHUSA NPUPOABI 4elloBeKa. lccimemoBaHue KO3BOJIOUUH
OMOJIOTUYECKOTO U COIMAIIEHOTO B YEIOBEKE.

JeMoHCcTpanyun

[Toptpetsr: Y. lapBun, JI. JIuku, .4. Porunckuii, M.M. I'epacumos.

Tabaunbl U1 cxembl: «MeTonpl aHTPOIOJOTHNY, «[ OJIOBHOM MO3T YeIOBEKay,
«YenoBexkooOpa3zHble 00€3bsiHb), «CKeNeT 4YeloBeKa U CKEeJIeT [IUMIIaH3e»,
«PyauMeHThl M aTaBU3MbD», «JIBIXKYIIME CHJIbI AHTPONOTEHE3a», «IBOJIOIMOHHOE
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JPEBO YEIIOBEKA», « ABCTPATIONUTEK», «HenoBeKk ymMenblin», «HeaoBek TpIMOXOAS TN,
«/lenucoBckuil yenosek» «Heannepranbiip», «KpomanboHIbY, «lIpeaku denoBekay,
«ITarnbl ABOJIIOIUHN YeI0BEKa», «Pachl UueaoBeKkay.

OO06opynoBaHuEe: MYJISDKM OKaMEHEJIOCTEH, MPEIMETOB MaTepHaTbHOM KYJIbTYpPHI
MPEJKOB YeJOoBEeKa, penpoAykiuu (pororpaduu) KapTuH ¢ MHUDOIOTHYECKUMU U
OMONENCKUMHM  CIOKETaMHM  MPOMCXOXACHUS  4enoBeka, ¢GoTorpaduu  HaXOIOK
HCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb YEPEIA YEJIOBEKA U Yepera
MIAMIIAH3€, MOJEJb KUCTH YEJIOBEKA M KUCTH IIMMIIAH3€, MOJEIM TOpca IMPEIKOB
YeJI0BeKA.

JlabGoparopHasi pabora «lM3ydeHue 0coOEHHOCTEH CTPOCHHS CKeJieTa 4esIOBEKa,
CBSI3aHHBIX C MIPAMOXO0XKICHUEM.

[IpakTuyeckas pabora «M3ydeHne 3KOJIOTHYeCKUX alanTalui 4eI0BEeKay.

Tema 6. OJxosoruss — Hayka O B3aMMOOTHOLICHHMSX OPraHu3MoOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxkneHue W pasButhe sKosnoruu B Tpyaax A. ['ymGonbara, K.®. Pynbe,
H.A. Cesepuona, J. I'exkensi, A. Tencnu, B.H. Cykauéna. Pazaensl 1 3a1a4u 3KOJI0THUH.
CBs3b 3KOJIOTUH C APYTUMH HAYKAMHU.

Metoasl skonoruu. IlomeBeie HaOmOACHUS. ODKCIMEPUMEHTBHI B  DKOJOTHH:
IpUpOIHbIE U TabopaTopHbie. MoaenupoBaHue B 9KOJIOTMH. MOHUTOPUHT OKpY>KaroIien
Cpebl: TOKaJbHBIN, PETHOHAIBHBINA U TI100JIBHBIN.

3HauYeHHUE SKOJIOTUYECKUX 3HAHUM JJISI YEJIOBEKA. DKOJIOTMYECKOE MUPOBO33PEHUE
KaK OCHOBa CBSI3€M YesoBeuecTBa € Mpupoaoid. POpMHUPOBAHUE HKOJIOTHYECKOU
KyJIbTYPBI U SKOJIOTHYECKON TPAMOTHOCTH HACEJICHMUS.

JleMoHcTpanmu

[Moptpetsi: A. I'ymGonbar, K.®. Pynbe, H.A. CeBepuios, O. ['ekkenb, A. TeHcnu,
B.H. Cyxkaués.

TaObmuubl U cxembl: «Pasmensl skonorum», «Metoasl »skomorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGoparopHas pabora «M3ydeHrne METOA0B SKOJIOTHIECKUX HCCIICIOBAHMIA.

Tema 7. Opranusmsbl u cpeaa 00UTAHUSA

Okonornyeckue (HaKTOpbl M 3aKOHOMEPHOCTH uX jaeictBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abWoTHUYecKue, OMOTHYECKHE, aHTpomoreHHblie. OoOmue
3aKOHOMEPHOCTH  JEUCTBHsS  JKoJIoTmueckux  (QakropoB. [IpaBuino mMuHHEMYyMa
(K. Impenrens, HO. JIubux). TomepaHTHOCTb. DBPHUOHWOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnueckue (daktopel. CBeT kKak skomorudeckuii (akxrop. JleicTBre pasHbIX
YYaCTKOB COJIHEUHOI'O CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUUN U
KUBOTHBIX MO OTHOIIEHUIO K cBeTy. CUTHaJIbHAsS POJib cBeTa. DOTONEPUOAN3M.

Temnepatypa kak skonorudeckuid pakrop. [elicTBue TemnepaTypbl Ha OPraHU3MBbl.
[TolikunoTepMHBIE W TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBbl.
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BnaxHocth  kak  3konorumdeckud  (akrop. IlpucnocoOnenus  pacreHui
K Mojiepkanuio BogHoro Oananca. Kiaccudukanus pacTeHud Mo OTHOIIEHUIO K BOJIE.
[Ipucnoco6yieHus KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3/AYIIIHAs, IIOYBEHHAas,
[UIyOUMHHAsl OJMOYBEHHAS, BHYTPUOPTraHU3MeHHast. DUBHKO-XUMUYECKUE OCOOEHHOCTH
cpen oOutanusi opranu3mMoB. [Ipucnocobiennst opraHu3MoOB K KU3HU B pa3HBIX Cpeiax.

buonornyeckne putmel. BHemHne u BHyTpeHHUE PpUTMBL. CYTOYHBIE M TOJAMYHBIE
puTMBbL. [IpucnocoO6ieHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM JKU3HHU.

XKuznennsle Gopmbl opraHu3MoB. [loHsTHE O XU3HEHHOU (dopme. JKu3HEHHBIC
(GOpMBI  pacTCHMIA: JIEPEBbs, KYCTAPHUKH, KYCTAaPHWYKHA, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKU3HEHHBIE (QOPMBI IKUBOTHBIX: THIPOOHMOHTHI, TCOOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnyeckne ¢akrtoppl. Buabsl OHMOTHYECKHMX B3aUMOJCHCTBUIN: KOHKYPCHIIHS,
XUIIMHUYECTBO, cUMOMO3 u ero ¢opmel. [lapazutusm, koomepamusi, MyTyaJlU3M,
KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjeOHn4YecTBO). Hetpoduueckue B3aumoaeiicTBus
(Torinueckue, dopudeckue, dadpudeckue). 3HaUCHUE OMOTUYECKUX B3aUMOJIECHCTBHI
JUIS. CYIIECTBOBAaHUS OPTraHU3MOB B cpene ooOutaHus. [IpuHIUIN KOHKYPEHTHOTO
UCKITIOYCHHUS.

JleMoHcTpanmu

Tabmupt u cxembl:  «OKojorudeckue (axkTopsl», «CBETOBOHW  CHEKTPY,
«IKOJIOTUYECKUE TPYMMbl >KUBOTHBIX IO OTHOUIEHUIO K CBeTy», «TermnokpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KHUBOTHBIE», «DU3UOIOTUYECKHE  aJanTaliu
KUBOTHBIX», «Cpeibl 00UTaHUs OpraHu3MOBY, «buosoruueckue puTMbly, « Ku3HeHHbIE
dbopMbI  pacTeHUi», «KusHeHHble  (QOpPMBI  KMBOTHBIXY, «Jkrocuctema
IMIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHUCTEeMa XBOiHOro neca», «llemu mnutanusy,
«XunraudectBoy, «Ilapasutuszmy, «Konkypenuus», «CuMmonos», «KomMmMeHcamu3my.

Oo6opynoBanue: repoapuul paCTeHHUI U >KMBOTHBIX, TPUCTIOCOOJIEHHBIX K BIUSHUIO
Pa3IMYHBIX JKOJIOTHYECKUX (PAaKTOPOB, repOdapuy CBETONIOOMBBIX, TCHETIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUU, CBETOJIIOOWBBIC, TEHEIIOOMBBIE K TEHEBBIHOCIUBBIC
KOMHATHBIE pPAacTeHHs, TepOapuy W KOJUICKIIUU TEIIONIOOUBBIX, 3MMOCTOUKHX,
MOpPO30yCTOWYMBBIX PACTEHUM, 4Yydela MNTUL W 3Bepeil, repOapuu pacTeHHi,
OTHOCSIITUXCS K TUTpoduTaM, kcepoduram, Me3opuram, KOMHATHBIE PACTCHUS TAHHBIX
TPYMI, KOJJIEKIINH KUBOTHBIX, OOMTAIONINX B Pa3HBIX cpeliax, repdapuu U KOJICKITUU
pacTeHWil W KUBOTHBIX, OOJAJAIONIMX YepTaMU MPHUCIOCOOICHHOCTH K CE30HHBIM
W3MCHEHHUSM YCIIOBUW IKU3HU, TepOapud W KOJUICKIIMU PACTCHHA W IKUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (POPM, KOJUICKIIMU >KUBOTHBIX, YYACTBYIOIIUX B Pa3TUIHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlabGopatopHasi pabota «BbIsiBIeHHE TPUCIOCOOJICHH OpPraHW3MOB K BIUSHHIO
CBETa.

JlabGopatopHasi pabota «BbIsiBIeHHE MPUCIOCOOJICHUI OPraHW3MOB K BIUSHHIO
TEMITEPaTyPhI».

JlabGopatopHas pabota « AHATOMHUYECKHE OCOOCHHOCTH PACTEHHUI U3 Pa3HBIX MECT
OOUTAHUS.
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Tema 8. DkoJiorusi BUI0B ¥ NOMYJISIIUI

DKOJIOTUYECKHE XapaKTepUCTUKU momyisiuuu. [lomynsiius kak Ouoorudeckas
cucreMa. Ponb HEOZHOPOAHOCTH cpenabl, (puznueckux OapbepoB U OCOOEHHOCTEH
Ouosioruu BUAOB B (OPMUPOBAHMHM MPOCTPAHCTBEHHOM CTPYKTYpPhl MOMYJISAIHH.
OCHOBHBIE TOKA3aTENIM MOMYJAIUU: YUCICHHOCTh, IJIOTHOCTh, BO3pACTHAs M MOJIOBAs
CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTb, MUTPALIUS.

DKoJNoruveckass CTpykTypa nonyianuud. OLeHKa YUCICHHOCTH MOMYJISLUY.
JluHamyka nomyiAnuA U €€ peryisiiuus. bUOTMYECKMM NOTEHLMal IOIYJIALUU.
MoaenupoBaHue IMHAMHUKUA MOONyJsiuud. KpuBble pocTa UYMCICHHOCTA MOMYJISIUH.
Kpussie BeKkUBaHUA. Perysiius 4ucaeHHOCTH NOMYJIALUI: POk (PaKTOPOB, 3aBUCSIIINX
U HE 3aBUCAIINX OT INIOTHOCTU. DKOJIOTHYECKHUE cTpaTeruu BUaoB (r- u K-ctparerun).

[Tonsitue 06 3KoM0rUYecKOr HUIIE BUaa. MecrooOutanue. MHOromepHasi MOJENb
skosnorndyeckor Humm Jx.M. XartuumHcona. PasMepsl AKOJTOTMYECKOM  HUIIIM.
[ToreHmanbHasi U peain30BaHHAS HUIIY.

Bup xak cuctema nonynsuuii. Apeanbl BUI0B. BUIbl U UX )KU3HEHHbBIC CTPATETHUM.
DKOJOTMYE€CKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUSI U MUTpallUi >KUBOTHBIX. buonorndeckue MHBA3UU
4y>KEPOIHBIX BUJIOB.

JleMoHcTpanuu

[Toptper: dx.M. XaTunHCOH.

Tabmuet U cxembl:  «OKOJOTMYECKHE  XapaKTEPUCTUKUA  TMOMYJISLUANY,
«IIpocTpancTBEHHAs CTpyKTypa IOIyiIsuun», «Bo3pacTHele mupaMubl NONMYJSILAN,
«CKOpOCTh 3acelieHHs] IOBEPXHOCTU 3€MJIM Pa3IMYHBIMA OpraHuzMamm», «Mozaenb
skojorndeckor Humu Jx.M. XatunHcoHay.

Oo6opynoBanue: repdapuu pacTeHU, KOJUIEKIIUN KUBOTHBIX.

JlaGoparopnas pabora «IIpucnocobieHus ceMsH paCTeHUI K PaCCEICHUION.

Tema 9. IKo0JI0rHs COOOLIECTB. JKOJOrHYECKHE CHCTEMBI.

CoobmiecTBa opranu3mMoB. bruorieHo3 u ero ctpyktypa. CBsI3u MEXy OpraHu3MaMu
B OMoOIIeHO3E.

OkocucrteMa kak OoTkpeiTas cuctema (A.[Jx. Tencnu). OyHKIMOHATBHBIE OIOKH
OpraHU3MOB B SKOCHCTEME: MPOMYIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduyeckue
ypoBHHU. Tpoduueckue nenu u cetn. AOMOTHYECKHE OJIOKH SKOCHCTeM. [10UBBI M HMITBI
B 3KocHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHbBIE TMOKa3aTeNH IKOCHUCTEMBbL. bruoMacca W mpoaykKuus. DKOJIOTMYECKHE
MAPaMHU/JIbI YUCEN, OMOMACChl U SHEPTHUU.

Junamurka skocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaiienHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. llepBuuHble u
BTOPUYHBIE CYKIECCUU U UX MPUYUHBL. AHTPONOTEHHBIE BO3ACHCTBUS HAa CYKIIECCHHU.
Knnmakcnoe cooOiectBo. buopazHooOpaszue u noaHoTa KpyroBopoTa BEleCTB — OCHOBA
YCTOWYHUBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl Mopeu u
OKeanos. IKocucmembl MyHOp, 1eco8, cmeneu, NyCmvlHb.
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AHTpPONIOTEHHBIE IKOCUCTEMBI. Arposkocucrema. ArpoueHos. Pasnmuums mexnay
aHTPOTIOT€HHBIMU M MIPUPOJTHBIMHU YKOCHCTEMaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucteM. ['opoackas ¢uopa u
¢ayna. CunHanTponmszauus TOpOJACKON ¢ayHbl. buonmornueckoe u XO3sHCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aUMOJIEUCTBUII  OpraHU3MOB
B 9KocHUCTeMax. Ponb kackaonozo aghghexma u 6u006-30ughuxamopos (Knouesvlx 61008)
8 @ynxyuonuposanuu sxkocucmem. 1lepeHOC SHEPIHMH U BEIIECTB MEXKAY CMEXKHBIMU
HKOCUCTEMAMU. Y CTOWYMBOCTh OPraHU3MOB, MOMYJSUUNA W SKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOIOT€HHBIX BO3/CHCTBUM.

Mexanusmol 6030eiicmeus 3az2psA3HEeHUll PA3HLIX MUNO8 HA CYOOP2aAHUZMEHHOM,
OpP2aHU3MEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJOSUYECKO20
HOPMUDOBAHUSL  AHMPONO2EHHO20  6030elicmeus.  MeToloJaoruss ~ MOHUTOpPUHTA
€CTECTBEHHBIX U AHTPOIOTEHHBIX IKOCUCTEM.

JleMoHCcTpannun

IToptper: A.Jlx. Tencnn.

Tabnuuel n cxembl: «CTpyKTypa OMOIIeHO3a», «DKOCUCTEMA MIUPOKOIUCTBEHHOTO
necay, «JKocHCTeMa XBOWHOTO Jjecay, «DyHKIMOHAIbHBIE TPYIIIbl OpPraHU3MOB
B 3KocucTeMe», «KpyroBopoT BeliecTB B akocucteme», «llenu nuranus (mactouiiHas,
JIETpUTHasA)», «IKOJOTHMYecKass MupamMuja 4Yucel», «IKOJOTruYyecKas MUpaMujia
onomMacce», «OJKolorMueckass mnupamuga sHeprum», «OOpazoBanue 060JI0TaY,
«IlepBuuHas cykueccusi», «BoccTaHoBieHue seca mocie mnoxkapay, «IKocHCTeMa
o3epa», «ArporeHo3», «KpyroBopoT BemIeCTB M MOTOK JIHEPrUUM B arpolEHO3e»,
«IIpumepsl ypOOIKOCHCTEM.

Oo6opynoBanue: repOapuil pacTEeHUM, KOJJICKIMA HACEKOMBIX, Yydella NTHUI[ U
3Bepeid, repOapuu KyJIbTYPHBIX U JAUKOPACTYIIMX PACTCHHM, aKBapUyM Kak MOJEb
HKOCUCTEMBI.

IIpaxmuueckas paboma «VI3yueHnue u onucanue ypo03KOCUCTEMBDY.

Jlabopamopnas paboma «V3yueHne pa3HOOOpas3wsi MEJNKUX TOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX HIKOCUCTEMAX.

Irckypcus «IKCKYpCUsi B THITUYHBINA OMOTeo1eH03 (B 1yOpaBy, O€pe3HSK, CIbHUK,
Ha CyXOJIOJbHBIM UM TOMMEHHBIN JTYT, 03€PO, OOJIOTO).

IKCKypcuss « IKCKYPCHs B arpo3KOCUCTEMY (Ha MOJIE WIH B TEIUTMYHOE XO3SICTBO)».

Tema 10. Buocdepa — riiodanbHasi IKOCHCTEMA

buochepa — oOmennanerapHas o0osouka 3emiM, TJ€ CYIICCTBYET WU
CylllecTBOBaja >KW3Hb. Pa3BuTue mpenacraBieHuil o Ouocdepe B Tpyrnax I. 3rocca.
VYuenune B.M. Bepnanackoro o Omochepe. Ob6nmactu 6uochepbr u e€ cocrtaB. JKuBoe
BeIecTBO Onocdepsl U ero PyHKITHH.

3akoHOMEpHOCTH cyllecTBoBaHus Ouochepbl. OcobeHHoctn Ouochepbl Kak
robanpHON 3KocucTeMbl. /[uHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTreOXMMHUYECKHE LHKIBI (yriepoaa, a3ora). PUTMHUYHOCTH SIBICHHI
B Onocdepe.

29



OdenepanpHas padouas nporpamma | buomorus. 10-11 knaccel (yriayOnEéHHBIH YPOBCHB)

3oHanbHOCTh OMOcheprl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMHBIEC Jieca, CMEIIIaHHbIE U IHPOKOJIUCTBEHHBIC Jieca, CTEMH, CABaHHbBI, MMYCTHIHHU,
TPOMMUYECKUE Jieca, BHICOKOropbs. Kimmar, pacTUTeNbHBIA U KMBOTHBIM MHpP OMOMOB
CyIIIN.

Ctpyktypa ¥ (yHKIMS >KHBBIX CHUCTEM, OILIEHKAa MX PECYpPCHOr0 MOTEHIMaNa U
ounochepHbIX QYHKIIHIA.

JleMoHCcTpanuu

[Toptpersl: B.1. Bepnanckuii, 3. 3rocc.

Tabmumbel u cxembl: «l'eochepbr 3emmn», «KpyroBopoT azora B MPUPOIEH,
«KpyroBopor yriepoga B mnpupoae», «KpyroBopor kuciopoga B - IpUPOIEY,
«KpyroBopoT BojbI B ipupoie», «OCHOBHBIE OMOMBI Cylny, «Knumatnueckue mosica
3emmm», «TyHapa», «Taitray, «Cwmemannbii Jsecy, «IIIMpOKOTUCTBEHHBIA JECH,
«Crenby, «CaBanHay, «IlycTbiHa», « Tponuueckuii gecy.

Oo6opynoBaHue: repdapur paCTCHU pa3HbIX OMOMOB, KOJUISKITUH YKUBOTHBIX.

Tema 11. YesnoBek u okpy:xawinas cpeaa

DKOJIOTMYECKUE KPHU3UCHl U MX NMpUYUHBI. Bo3nelicTBue demoBeka Ha Ouocdepy.
3arpsizHeHHEe BO3YIIHOM cpeibl. OxXpaHa Bo3lyxa. 3arpsi3HeHrne BOAHOU cpeibl. OxpaHa
BOAHBIX pecypcoB. Paspymienue mousbsl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHwue
KJIMMarTa.

AHTpOIIOreHHOE BO3JIEUCTBHE HA PACTUTENBHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO MUpa. OCHOBHBIEC MPUHIIUIIBI OXpaHbl pupoabl. KpacHbie
kauru. Oco6o oxpansemsbie npupojnbie Teppuropuu (OOIIT). bortanuyeckue caapl u
300JIOTHYECKHE TTapKH.

OCHOBHBIE TMPHUHIMIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA W IMPHUPOJIBI.
PanronanbHOE MPUPOIONONB30BAaHUE M COXpaHEHUE OMOJOTHYECKOTO pa3sHOoOpasus
3emuin. OO1IME 3aKOHOMEPHOCTH TJI00ABHBIX AKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3HUCA U €T0 BEPOSITHBIE TTOCIIEICTBUSI.

Pa3Butre METOIOB MOHMTOpPUHIA Pa3BUTHUS OMACHBIX TEXHOIEHHBIX IMPOLECCOB.
CucmemHvle uccie0o8anus nepexooa K pecypcocoepezaroujeli u KOHKYPeHmocnocooHou
sHepeemuxe.  buonocuueckoe  pasnoobpasue u  ob6uopecypcvl.  Hayuonanvhwvie
ungopmayuorHvle cucmemol, obecneuusarowue 00OCMyn K UHGopmayuu no coCmosHu0
omoenvubix U008 u skocucmem. OCHO8bL dKOpeaburumayuu IKOcUcmem U cnocobos
O0pvObL ¢ buonopexcoeHusMU. Pekoncmpykyus MOpCKUX u Ha3eMHbIX IKOCUCTEM.

JlemoHCcTpanuu

Tabmuiel 1 cxeMbl: «3arpsi3HeHHe atMochepbl», «3arpsi3HeHHe TUAPOCHEPh,
«3arpszHeHue mouBby, «llapaukoBsiii 3G dexT», «Ocobdo oxpaHseMble MPUPOTHBIC
TEppUTOPUNY, «Moie ynpaBiasieMOro Mupa.

O6opynoBanue: Gororpadun OXpaHsieMbIX pacTeHHUI 1 )KUBOTHBIX KpacHoil kKHUTH
Poccuiickoit @enepannu, KpacHol KHUTH pervoHa.

30



OdenepanpHas padouas nporpamma | buomorus. 10-11 knaccel (yriayOnEéHHBIH YPOBCHB)

IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOT'MN HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS 00yUJaIOIIUMUCS
porpaMM CpeJHEro o0IIero o0pa3oBaHUs: JMYHOCTHBIC, METAlpeJAMETHbIE U
MpeIMETHBIC.

B cTpykType JMYHOCTHBIX pe3yJbTATOB OCBOCHMS MPOTPaMMbl MO OHOJIOTHUU
BBIZICJICHBI CJICAYIOIIME COCTABISIONIME: OCO3HAHHE OOYYaIIIMMUCS POCCUMCKON
IPAXKIAHCKON HUJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOTIPEICJICHUIO, HAJTUYUE MOTHUBAIIMU K OOyYEHHIO OMOJIOTHH, IEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKJIEHUW JHUYHOCTA HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYUECKUX  TPaauLMA  pa3BUTHUA  OUOJIOTHYECKOTO  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTh 00YYarOIIMXCSI PYKOBOJICTBOBATHCSI B CBOEH JEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMHU, MPUCYIIUMH CHUCTEME OHOJIOTHYECKOr0 00pa3oBaHUs,
HaJU4KME TPABOCO3HAHUS DKOJOTHYECKON KYJIbTYphI, CIIOCOOHOCTH CTaBUTH IIEIH H
CTPOUTH KMU3HECHHBIC IIJIAHBHI.

JIMYHOCTHBIE PE3YJbTAThl OCBOCHHUS MPOTPAMMbl IO OWOJIOTUU JOCTHUTAKOTCS
B €IUHCTBEY4YeOHOI U BOCHUTATEIbHOW  JICSITEIBHOCTH B  COOTBETCTBUU

C TPAJAUIMOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBUJIaMU U HOPMaMH
MOBEJACHUS M CIIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHHWs, CAaMOBOCHHUTAHHUS U
CaMOpAa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAKECHUS
K 3aKOHY W MPaBOIOPSJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHUIO, B3aUMHOTO
yBaXKEHUs, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUIO W  TPATUIIUAM
MHOTOHAIMOHAJIBHOTO Hapoja Pocculickon denepauu, IpUpoIe U OKPYKAIOILIEH Cpeae.

JIMYHOCTHBIC PEe3yIbTaThl OCBOCHHS y4eOHOro mpeamera «bHomorusy TOJKHBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOACTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH TIO3WIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpHUCHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIITUX TPATUIIHOHHBIM

[IEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACHIUPEHHE KU3HEHHOTO OMbITa M OIMBITA
NEATENIbHOCTH B TIPOLIECCE pEaIu3ali OCHOBHBIX HANpPAaBICHUN BOCIUTATEIbHOM
NEATENIbHOCTH, B TOM YHUCJIE€ B YACTHU:

1) rpaKIaHCKOro0 BOCIUTAHMSA:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKON TO3UIUHA OO0Yy4aIOmerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIEHA POCCUIUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHUTYI[MOHHBIX IMpaB M OOSI3aHHOCTEW, YBa)XKCHHE 3aKOHA
Y MPaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JESTENbHOCTU MPHU CO3JAHUU YUYEOHBIX
MIPOEKTOB, PEIICHNUH Y4€OHBIX U MO3HABATEIbHBIX 33J1a4, BHIIOJHEHUH OMOJOTHMYECKUX
3KCIIEPUMEHTOB;
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CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO IMO3UIMIO MO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHATHIBATH B CBOMX JEUCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOACH C pPa3HBIMH YOCKICHUSAMH, KYJIbTYPHBIMH IICHHOCTSIMH U
COILIMAJILHBIM ITOJIOKECHHEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IMPOIECCE COBMECTHOTO BBINOJHEHUS YUCOHBIX,
MO3HABATEIBHBIX U MCCIICIOBATEIILCKUX 33/1a4, YBAXKUTEIBHOI'0 OTHOIIECHUS K MHEHUIO
OMIMOHEHTOB MIPU OOCYXIECHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM ESITEIIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHMSI:

c(OpPMHPOBAHHOCTh POCCUUCKOM Tpa)TaHCKOM MJIEHTUYHOCTH, MNATPUOTU3MA,
YBaXKEHHS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoil, ropaoctu
3a CBOM KpaH, cBOO PoaumHy, CBOW A3BIK MU KyJIbTYpy, MNpOIUIOE W HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJAHOMY HACIEIMI0 W MaMSITHUKAM IPUPOJBI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCHUHCKHUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJIOTWHY, TTOHUMAaHUs 3HAYE€HUS OMOJIOTMHM B MO3HAHUHU 3aKOHOB MPHUPOBI, B KU3HU
YeJI0BeKa M COBPEMEHHOI'0 OOLIECTBA;

uaelHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHUI0O M 3amuTte OredecTsa,
OTBETCTBEHHOCTD 3a €r0 CyJb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS
OCO3HaHHeE JTYXOBHBIX HEHHOCTEN POCCUICKOTrO Hapo/a;
c(hopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO ITOBEICHHUS,
CIIOCOOHOCTh OIICHWBATh CHTYAllMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;
OCO3HAHHWE JUYHOTO BKJIAJa B MOCTPOEHNUE YCTOWYHNBOTO OYayIIEero;
OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTEIAM, CO3JIAHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBHUM C TPATULUAMHU
HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOMECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHHE 3MOIMOHAIBLHOTO BO3JEHCTBUS JKHBOM MPHUPOABI M €€ LEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHUIO B Pa3HBIX BHIaX HCKYCCTBA, CTPEMIIEHHE MPOSBIISATH
Ka4eCTBa TBOPUYECCKOM JIMYHOCTH;

5) ¢puzuueckoro BocnuTanusi, GopMUPOBAHHS KYJIbTYPHI 310POBbSI 1
IMOIMOHAJIBLHOI0 0JIArOMOJIyYHS

MMOHUMAaHUE W pean3arus 3I0pOBOr0 W Oe30macHOro oopasa KH3HU (370pPOBOE
MATaHUE, COONFOJCHNE TUTHCHUYCCKUX IPaBUJI M HOPM, COQIAHCUPOBAHHBIN PEIKUM
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3aHSATUN U OTAbIXA, peryisipHas ¢pu3uvecKasi akTUBHOCTD), O€PEKHOTO, OTBETCTBEHHOT'O
U KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
3J10POBBIO;

MMOHUMAaHKE IIEHHOCTU MPaBUJ WHJIUBUAYAJIBHOTO U KOJJIEKTUBHOI'O OE30IMaCHOIO
MOBEJICHUSI B CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TMOCIEACTBUI U HENPHUATUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUs
aJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [ICHHOCTH MACTePCTBA, TPYI0JI00HE;

TOTOBHOCTh K AKTHBHOM JEATCIBHOCTH TEXHOJOIMYECKOH U  COIHAIBbHOM
HAMpPaBJICHHOCTH, CIOCOOHOCTh HWHHUIMMPOBATh, IUIAHUPOBATH K CaMOCTOSTEIBHO
BBITTOJIHATD TAKYIO JACSITEIbHOCTD;

HHTepeC K pa3iuuHbiM chepaMm MpodhecCHOHAIBHON JIeATCIBHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BHIOOP Oyayliel MpodeccHu M peaaru30BbIBATH COOCTBEHHBIC
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTIKCHUH
BCEM JKU3HHU;

7) DKOJIOrHYECKOr0 BOCIIMTAHHUS:

DKOJIOTUYECKH I1eJIeco00pa3HOe OTHOIICHUE K MPHUPOJE KAaK HCTOYHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIICHUE  YPOBHS  DKOJIOTHYECKOW  KYJIbTYpPhl: TPHOOpPETEHHE  OIbITa
IJJAHUPOBAHUS TMOCTYIKOB M OIIEHKHM MX BO3MOXKHBIX MOCJIEACTBUN JJIsl OKpYKaroliei
Cpebl;

OCO3HAHHUE TJI00ATBHOTO XapaKTepa SKOJIOTHUSCKUX TPOOJIeM U IMyTeH UX PEIICHUS;

CIOCOOHOCTh MCITOJIB30BaTh MpHOOpeTaeMblie MPH M3YYCHUHU OMOJIOTHH 3HAHHS W

YMEHUS MPU PEIICHUHU MPOOIJIEM, CBI3aHHBIX C PAIIMOHAJIBHBIM IMPUPOIOTIONB30BAHUEM
(coOmoieHre TIpaBWJI TOBEICHHWS B TPUPOJE, HAIPaBICHHBIX HAa COXpPaHCHHE
PaBHOBECHS B IKOCHUCTEMAaX, OXpaHy BUIOB, IKOCHUCTEM, OHOChepsl);

AKTUBHOEC HEIPHUITHE JICUCTBUM, MPUHOCSIIUX BPEI OKPYXKAIOWIEH ITPUPOTHOMN
cpelne, yMEHHE IMPOTHO3UPOBATh HEOIArONPUSITHBIE HSKOJOTUYECKHUE TIOCIEACTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATH UX;

HaJIMYUE PA3BUTOTO DKOJIOTMYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYpHI,
OMbITa JEATCIBHOCTH JKOJOTMYECKOM HAIPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMM B TI0O3HABaTEIbHONW, KOMMYHMKATUBHON M COIIMAJIBHOM TMPaKTUKE, TOTOBHOCTH K
Y4aCTHUIO B IPAKTUYECKOM NEATEIbHOCTH AKOJIOTHYECKOM HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:
c(hOpMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKW W OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOIO Ha JAHANOre KyJbTYp,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;
COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOM KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXKY JIFOJABMU U MMO3HAHUS MUDPA;
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MOHUMaHUE crieuuGUKN OMOJIOTMH KaK HayKH, 0CO3HAHUs €€ posik B POPMUPOBAHUU
pPalMOHAILHOTO HAay4YHOTO  MBIIUIEHUS, CO3JAaHUU LEJIOCTHOIO MpEeACTaBICHUS
00 OKpY’KarollleM MUpE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U OOLIECTBA, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH H pelIeHUuU TMpoOJeM COXpaHEHUs MPUPOIAHOIrO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJOTUU JJIsI COBPEMEHHOM LMBHIIM3AINU:
oOecrieyeHUsi HOBOTO YPOBHS Pa3BUTHS MEIUILMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTU, CIIOCOOHBIX pelIaTh PeCypcHbIE MPOOJEMbl Pa3BUTHS YEJIOBEYECTBA,
NoMcKa IMyTed BBIXOJAa U3 TJOOATBHBIX JKOJOTMYECKHX NpoOsieM U oOecredeHus
nepexojia K yCTOWYMBOMY PAa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOJIHBIX
pecypcoB U GOPMHPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUHU OMOJOTMYECKUX 3HAHUM B IEJISIX MOBBIIICHUS
oOmel KyJIbTypbl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYHKIIMOHAIBHOW TPaMOTHOCTH  OOydwarolmuxcsi, (QOopMUpPYyeMOW TIpU H3yYEHUU
OMOI0THY;

NOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHMSI, HCIIOJIb3YEMbIX B ECTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIOJIb30BATh MOTyYaeMble 3HAHUS JJIsl aHau3a U O0BSICHEHUS
SBJICHUN OKPYXKAIOLIEro MUpa U IMPOUCXOASIIMX B HEM HM3MEHEHUH, YMEHHUE JenaTh
00OCHOBaHHbIE 3aK/IIOUYEHUsS Ha OCHOBE HAayyHbIX (PAaKTOB M HMMEIOIIMXCS JaHHBIX
C LIEJIBIO NIOJTyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMSI [Is PELICHMSI
npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTM HAyYHOM JEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
INPOEKTHYIO U UCCIIEIOBATENbCKYIO JESTENIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U caM0O0Opa30BaHUIo,
K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HaHUH 10 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
OTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHUsA Yy4yeOHoro mpenmera «buomorus»
BKJIFOYAIOT: 3HAYWMble IS (OPMHUPOBAHHS  MHUPOBO33PEHUS  O0YyJAIOUTUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIeHAYyYHbIE TMOHSATHUS, OTPAKAIOIINE
[IEJIOCTHOCTh HAyYHON KapTHUHBI MUPA U CHEU(UKY METOIOB MTO3HAHUS, UCIIOJIH3yEMBIX
B €CTECTBEHHBIX HayKaXx (BEILECTBO, HEPrus, SIBICHUE, MPOIECC, CUCTEMa, HAyYHbIN
dakT, NPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsS, WCCIEIOBaHUE,
HaOJIOICHNE, N3MEPEHNE, PKCIIEPUMEHT U JPYTHE); YHUBEPCATbHbIC yUeOHbIC ACHCTBUS

(mo3HaBaTENBHBIC, KOMMYHHKaTHBHBIC, pEeTyJIATHBHEIL), obecrieurBarOmne
dbopmupoBanue (QYHKIIMOHAIBHOM TPAMOTHOCTH M COIMAJIBLHONH  KOMIICTCHITUU
00yYaroIINXCS; CIIOCOOHOCTD 00y4Jarommuxcs HCTOJIH30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHWS U YHUBEpPCAJIbHBIE Y4YCOHBIE
JIEVCTBUS B IIO3HABATEIILHON U COLIMAIBHOM MPAKTHKE.
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B pesynprare m3yueHuss OMOJIOTUM HAa YPOBHE CPEAHEro 00I11ero oOpa3oBaHUS
y oOyuatomerocsi 0yayT cpopMHUpPOBaHbBI MO3HABATENIbHBIC YHUBEPCAIbHBIC YYCOHBIC
JEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YyYEeOHBIC NEUCTBHS, PETYJISITUBHBIC
YHUBEPCAJIbHBIC yUeOHBIC ICHCTBUS, COBMECTHAS IEITCILHOCTD.

ITo3naBaTeabHBIE YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ
ba3oBble jlornyeckue 1eMcTBUA:

CaMOCTOSITEILHO (POPMYIUPOBATh U AKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUS, Kiaccudukaim, 000011eH s ), pACKPBIBATH CMBICT OMOJIOTUUECKUX
NOHATUN (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIWBATH CBSI3U C JAPYTHUMU
MOHSTUSIMU );

OTIPENICIIATD MECJI JICSITEILHOCTH, 3a/1aBasi TapaMeTPhbl U KPUTEPUU UX JTOCTHIKCHHUS,
COOTHOCHUTDH PE3YyJIbTAThI JICATCIIBHOCTH C MIOCTABICHHBIMU TEJISIMH;

UCITIOJIH30BaTh OUOJIOTUUECKUE TTOHATHUS 1Sl OOBICHEHUS (haKTOB U SBJICHUHN KHUBOM
IPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIC, TI0 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHUS B PACCMATPUBAEMBIX  SIBICHUSX,
(bopMynHpOBaTH BHIBOABI U 3aAKITIOYCHHUS;

NPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEJCTBA MJis TMPEICTABICHHS CYIIECTBEHHBIX
CBsI3€il U OTHOUIECHUHN B M3y4aeMbIX OMOJIOTHYECKHX 00BEKTaX, a TAKKe MPOTUBOPEUHIA
Pa3HOTO POJia, BBISIBJICHHBIX B PA3IMYHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUJIaH pEHICHUS MpoOJeMbl C YYETOM aHajdu3a HWMEIOIIUXCSA
MaTepHUATIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTh, OIICHMBATh COOTBETCTBHUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH MOCJIEJACTBUH JESITEIIbHOCTH;

KOOPJMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHUSX pEajbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIIEHUHN KU3ZHEHHBIX TPOOJIEM.

ba3oBble ucciieoBarebcKue 1eMCTBUA:

BIIAJICTh HAaBBIKAMU Y4YEOHO-UCCIIEIOBATELCKOW W TMPOEKTHOW JESTEIBHOCTH,
HABBIKaMHM Pa3peiieHus MpooieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEITLHOMY
MOMCKY METOJOB PEUICHUs MPAKTUYECKUX 3aJ]ay, MPUMEHEHUIO Pa3IUYHBbIX METOIO0B
MMO3HAHMS;

WCIIOJIb30BaTh Pa3IMYHbIE BUJIbI JEATEIbHOCTU MO MOJYYEHHIO HOBOT'O 3HAHUS, €r0
WHTEPIPETANNHU, TPEOoOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYaIlUAX, B TOM YHUCJE
MIpU CO3JJaHUH YYEOHBIX U COLUATIbHBIX MPOEKTOB;

dbopMupoBaTh HAy4HBIM THUI MBIIUICHHUS, BIAJETh HAyYHOM TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 3a]]Ja4l B 00pa30BaTEIbHOMN JIESITEIIbHOCTH
U KU3HEHHBIX CUTYaIIUSIX;
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BBISIBIISITH IPUYNHHO-CIICJICTBEHHBIC CBSA3U W aKTyaJTU3UpPOBATh 3a/1a9y, BEIIBUTAThH
TUTOTE3Y €€ pelieHus, HaXOAUTh apTYMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATH TIOJYYCHHBIE B XOJC DPEIICHUS 3aJa4d Pe3ybTaThl, KPUTHUUECKH
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATHh N3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIIEHKY HOBBIM CUTYaIIUSIM, OIICHUBATH IPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH LIeJICHANPABICHHBIN TTOMCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBHS
B PO eCCUOHAIIBHYIO CPENY;

YMETh TEPCHOCHTHh 3HAHHWS B TIO3HABATEIbHYID W TIPAKTHUYECKYH 00JIacTh
KU3HECATCIIBHOCTH,

YMETh HHTETPHPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIE HJICH, MTPEIaraTh OpUTHHAIBHBIC TIOJIXO0JIBI M PEIICHUS, CTABUTh
poOJIEMBI U 33J1a4H, JIOMYCKAIONUE aTbTCPHATUBHBIC PCIIICHHUSI.

Pab6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCSA B PA3TMYHBIX HCTOYHHMKAX WHPOpManuu (TEKCTe Y4eOHOTO
0COOUS, HAYYHO-TIONYJIIPHOM JIUTEpaType, OMOIOTMIECKUX CIOBApSIX U CIIPAaBOYHUKAX,
KOMITBIOTEPHBIX 0a3aX JaHHBIX, B VHTepHETE), aHAJIM3UPOBATh HH(POPMAIIUIO
Pa3IMYHBIX BUIOB U (OPM TIPECTABIICHHUS, KDUTHUECKU OIICHUBATH €€ JTOCTOBEPHOCTh 1
HETIPOTHBOPEYHBOCTH;

(GopMyTUPOBATH 3aMPOCH] U MIPUMEHSTH Pa3IUYHBIC METOIBI IPU MTOMCKE U 0TOOpE
ononormueckoit mHpopmaru, He0OOXOIUMOM TS BHITIOTHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHHUS  HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYpy AaKTHBHOTO WCIIOJIB30BaHUS Pa3IUNIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO BBIOUPATh ONTUMATBHYIO (POPMY MPEICTABICHUS OHOIOTHYECKOM
uHopManuu (cXeMbl, rpadKH, JUArpPaMMbl, TaOIUIbI, PUCYHKH U APYTOE);

UCTIOJIh30BaTh HAYYHBIHN S3BIK B KAYECTBE CPEJICTBA MPU paboTe ¢ OMOJIOTUIECKOU
uHpopMaIeil: NPUMEHITh XUMUYECKHe, (DU3UYECKHEe M MaTeMaTHYeCKHe 3HaKu U
CUMBOJIBI, (hOpMYITBI, a00peBUATYpPY, HOMEHKIIATYPY, UCIIOJIH30BATh U MPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BIAJICTh HaBBIKAMM PACIIO3HABAHUS W 3aIIUTHl WH(MOpMAIU, WHOOPMAIIMOHHON
0€30MaCHOCTH JIUYHOCTH.

KoMmMmyHuKkaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIC AeHCTBHUS

Oouienne:

OCYIIECTBIISITh KOMMYHHKAITMM BO BcexX cdepax KU3HU, aKTUBHO YYacTBOBATHh
B JMAJIOre WU JIUCKYCCHUU IO CYHIECTBY OOCyXaaeMoil TeMbl (yMEHHE 3aJlaBaTh
BOIIPOCHI, BHICKA3bIBaTh CYKJACHUSI OTHOCUTEIBHO BBHIMIOJIHEHUS MpeJjiaraeMoil 3aaauu,
YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHI IPYrMX YYAaCTHUKOB JHAJIOra WU
JUCKYCCHH);
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pacno3HaBaTh HeBepOaJbHBIE CpEACTBA  OOLIEHWS, MOHUMAaThb 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHMKHOBEHUS KOH(JIMKTHBIX CUTYyallMd, YMETb
CMSAT4aTh KOH(IJIUKTHI U BECTU MIEPETOBOPHI;

BJIAJECTh pPAa3jIM4YHBIMU CHOcOOaMU OOIIEHHS W B3aUMOJCHCTBUS, MOHHUMATH
HaMEpEeHUsl JIPYrux JIIoeH, MpOsBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY U
B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHAA 1eATEJILHOCTD:

IIOHUMATh U UCIIOJIB30BATh HpeI/IMy'IJ_IeCTBa KOM&HI[HOI?I nu HHI[HBHI[yaHBHOfI pa6OTBI
HpI/I peH_ICHI/II/I 6HOHOFH‘I€CKOI>1 HpO6JI€MBI, 06OCHOBBIB3,TB HCO6XOI[I/IMOCTB HpI/IMeHeHI/IH
rpynnoBsiX (POpM B3aUMOCHCTBUS NP PELICHUU YU4eOHOM 3a1a4u;

BBI6I/IpaTB TeMaTI/IKy 1 METOAbI COBMECTHBIX )ICI>JICTBI/II>JI C y‘léTOM O6IIII/IX I/IHTepCCOB
U BO3MOXKHOCTEH KaXI0Io 4JICHa KOJJICKTHBA,

HpI/IHI/IMaTL aejin COBMGCTHOﬁ ACATCIIBHOCTHU, OpFaHI/ISOBLIBaTB u KOOplII/IHI/IpOBaTB
ﬂeﬁCTBHH o €€ JOCTHUKCHUIO: COCTABJIATH IIJIAH HCﬁCTBHﬁ, paCHpC)IGJ'ISITB pOJII/I C y‘{éTOM
MHGHI/Iﬁ y‘{aCTHI/IKOB, 060y}KJIaTB pesynBTaTm COBMCCTHOﬁ pa6OTBI;

OOCHUBATH KAaUCCTBO CBOCTO BKJIAaAa W KaAXKXIAOTO YYAaCTHHKA KOMAH/BI B O6H.IPII>1
pe3ybTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

nmpeajiaraTb HOBBIC IMPOCKTHI, OLICHUBATDH nacu C ITO3UIIUN HOBH3HBI,
OPUTMHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAYNUMOCTH,

OCYIICCTBIIATE MMO3UTUBHOC CTPATCTUUCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
HpOHBHHTB TBOpquTBO n B006pa)KCHI/I€, 6I)ITI) HMHUIINATHUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIe yUeOHbIe J1eiiCTBUSA

Camoopranusanus:

UCITOJIH30BaTh OMOJIOTHYECKHE 3HAHUS JJIS BBISABICHHS MPOOJEM M WX pEIICHUs
B JKM3HEHHBIX M YUEOHBIX CUTYyaIUsX;

BBIOWPATh HA OCHOBE OMOJOTHYECKUX 3HAHUU IIEJIEBBIE U CMBICIOBBIE YCTAaHOBKHU
B CBOUX JICMCTBUSX U MOCTYIKaX MO OTHOUIEHUIO K KMBOW MPUPOJIE, CBOEMY 340POBBIO
Y 30POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO  OCYIIECTBIISITh  IMO3HABATEIBHYK) JEATEIBHOCTh, BBISBIATH
mpoOJemMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3alayd B 00pa3oBaTEIHHOMU
NESITEIbHOCTH M )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PEIIeHUs MpoOJieMbl ¢ Y4ETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JlaBaTh OIIEHKY HOBBIM CUTYAIIUSIM;

pacmupsITh paMKH Y4E€OHOTO MpeIMETa Ha OCHOBE JTUYHBIX MPEATIOUTCHHII;

JenaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHPOBAaTh €ro, OpaTb OTBETCTBEHHOCTHh
3a pPELIEHNUE;
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OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocoO0CTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKON 3pyIHUIIMH B Pa3HBIX
00JacTAX 3HAHWM, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YIbTATOB LENISIM;

BJIAJIeTh HaBbIKAMU IO3HABAaTEIbHOW pe(JIeKCMM KaK OCO3HAHHS COBEpLIAEMBIX
JNEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUMU, UCIOIB30BAThH
npuéMbl pedIeKCuu ISl OLEHKH CUTYalluu, BEIOOpa BEPHOIO PELICHHUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PELICHUS MO0 UX CHUKEHHUIO;

OPUHUMATh MOTUBBI U ApTYMEHTHI APYTHUX [IPHU aHATHU3E PE3YJIbTATOB JESTEIbHOCTH;

IlpunsiTHe ceds U APyrux:
NpPUHUMAThH ce0s1, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHAJIU3E PE3YJIHTATOB ACATEILHOCTH;
PU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIUOKH;
pPa3BUBATh CIIOCOOHOCTh MOHUMATh MU C TTO3UIIMH IPYTOro YeIOBEKa.

INPEJMETHBIE PE3YJIbTATBI

[IpenmeTHbBIE pe3yNbTaThl OCBOCHHMSI COJIEpKaHUs yueOHOro npeamera «buonorus»
Ha yriyOJ€HHOM YpOBHE OPHUEHTHUPOBAaHBI Ha oOecredeHue NpoPUILHOTO 00y4YeHUs
oOydaromuxcs O6uonoruu. OHM BKIIIOYAIOT: crienuduyueckue 1y OMOJOTUU HAay4YHbIE
3HaHMS, YMEHHS W CIOCOOBl JEWCTBHUI 1O OCBOCHUIO, HMHTEPIPETAIUU H
npeoOpa3oBaHUIO0 3HAHUN, BUABI JIEATEILHOCTH MO TMOJYYCHHUIO HOBBIX 3HAHMN W HX
NPUMEHEHHUIO B PA3JIMYHBIX yUEOHBIX, @ TAKKE€ B PEAIbHBIX KU3HEHHBIX CHUTYaIHsX.
[IpeameTHbIE pe3ynbTaThl IPEACTABICHBI IO TOAaM U3yUYEHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro npeameta «buonorus» B 10 knacce
JOJIKHBI OTPAXkAaTh:

c(hOpMHUPOBAHHOCTh 3HAHWA O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUU ECTECTBEHHO-HAYYHON KApTUHBI MUpPA, B MO3HAHWU 3aKOHOB
OpPUPOABl W PEIICHHH MpoOJeM paIMOHATBFHOTO TPUPOIOINOIB30BAHUSA, O BKJIAJC
POCCUNCKUX U 3apyO€KHBIX YUEHBIX B pa3BUTHUE OUOJIOTHH;

BIIQJICHUE  CUCTEMON  OHMOJIOTMYECKMX  3HAHWUM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraone OMOJIOrM4eCKUe TEPMUHBI U MOHATUSL (3KU3Hb, KJIETKA, OPraHu3M,
MeTa00IM3M, TOMEOCTa3, CaMOPEryJsIilus, CAMOBOCIPOU3BECHUE, HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT M pPa3BUTUE), OUOJOTHMYECKUE Teopuu (KIETOUHAs Teopus
T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMoCOMHass TE€OpHs HACICICTBEHHOCTH
T. Moprana), yuenusi (H.1. BaBunoBa — o 1mieHTpax MHOTro0o0Opa3usi U MPOUCXOKICHUS
KyJbTYPHBIX pPACTEHHUM), 3aKOHBI (eAMHOOOpa3usi MOTOMKOB IEPBOrO IMOKOJICHHUS,
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paclieIuieHus, YHUCTOTBl TaMeET, He3aBUCHUMOro HacienoBanusa [. Menngens,
TOMOJIOTMYECKUX PAJIOB B HacliencTBeHHON n3MeHunBocTy H.M. BaBuioBa), mpuHIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMM  METOJaMH HAYyYHOTO T[O3HAHUSA, HCIOJIb3yEeMbIX
B OHOJOTHYECKUX HCCJIECIOBAHUSAX JKUBBIX OOBEKTOB (OMHUCAHUE, U3MEpPEHHE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIICISTh CYIIECTBEHHBIC MPU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHUCJE OaKTepui,
rpu0OOB, pacTeHUN, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OPTraHOB W CHUCTEM OPraHOB
pacTeHui, >KUBOTHBIX, YEJIOBEKA, MPOIECCOB IKUZHEACATEIBHOCTU, MPOTEKAOIIUX
B OpraHu3Max pacTeHHUH, )KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKUX MPOIECCOB: 0OMeHa
BeulecTB (MeTaboiau3M), TMpeBpalleHus] JHEpPruu, OpOKeHHUs, aBTOTPO(HOrO U
reTepoTpoHOro THUIIOB MUTAaHUS, (OTOCHUHTE3a U XEMOCHUHTE3a, MUTO3a, Meho3a,
raMmeTroreHesa, ASMOpHOTeHe3a, IMOCTAIMOPHUOHAIIBHOTO  Pa3BUTHS, Pa3MHOXKEHUS,
WHJUBUIYaJTbHOTO pa3BUTHUsI oOpraHu3Ma (OHTOTEHE3a), B3aWMOJICHCTBHUS TCHOB,
reTepo3uca, HCKyCCTBEHHOT'O 0TO0PA;

YMEHUE YCTAHABIMBATh B3aUMOCBS3M MEXKAY OpPraHOWJAaMH KIETKH U HX
(GYHKIMSAMU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEW W UX (PYHKIUSIMH, MKy OpraHaMu U
CUCTEMaMHU OPTraHOB Yy PACTEHUM, >KMBOTHBIX W YEJOBEKa M WX (DYHKIIUSIMHU, MEXIY
CUCTEMaMU OPraHOB M HMX (PYHKIHUSIMH, MEXAY dTallaMd OOMEHa BEIIeCTB, dTaraMu
KJIETOYHOTO IMKJIAa M >KU3HEHHBIX IMKJIOB OPTaHU3MOB, 3TaliaMH SMOPHOHAIBLHOTO
pa3BUTHsI, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTUIIOM U (haKTOpaMU CPeibl OOUTAHUS;

YMEHUE BBIABIATh OTJIMYUTEIbHBIE MPU3HAKH JKUBBIX CHCTEM, B TOM 4YHCIE
pPacCTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO M CHMBOJIUKY IJI JI0Ka3aTelbCTBAa POJCTBA OPraHU3MOB pPa3HbBIX
CUCTEMATHYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOTUYECKUE 3a]1a4H, BBISBIISATH MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEK]ly UCCIEAYEMbIMU OUOJIOTUYECKUMHU ITPOLIECCAMU U SBJICHUSIMU, J1€JIaTh BHIBOJBI U
MIPOTHO3bl HA OCHOBAHUM NOJIYYEHHBIX PE3yJbTAaTOB;

YMEHUE BBINOIHATH TA0OPATOPHBIE U MPAKTUYECKUE paOOThI, COOIIOAThH MPaBHIa
pu paboTe ¢ yaeOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTaTh THUIIOTE3bI, IPOBEPSITh UX HKCHEPUMEHTAIBbHBIMUA CPECTBAMM,
dbopMynHpys 1eNb HCCIeIOBAHUS, aHATM3UPOBAThH MOTYYCHHBIC PE3yJIbTAaThl U JIENaTh
BBIBO/IbI;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-HCCIIENOBATEIBCKON paboTe 1Mo OuojIoruwu,
AKOJIOTUH U MEAUIMHE, MPOBOAUMOM Ha 0a3€ MIKOJbHBIX HAYYHBIX OOLIECTB, U IYyOJIMYHO
MPEACTABIATH MOJYYCHHBIE PE3YJIbTAThl HA YYEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OIEHHUBATh ITUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B 00JacTh
OMoJIOTMM W MEIMIMHBI  (KJIOHMPOBAHHE, HUCKYCCTBEHHOE  OIUIOJOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE TeHOMAa U CO3/JaHuEe TPAHCTEHHBIX OPraHU3MOB);
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YMEHUE OCYILIECTBIATh OCO3HAHHBIM BbIOOp Oyaymeld npodeccuoHalbHON
NEeSATENbHOCTH B 00JACTH OHOJOTMU, MEIULUHBI, OHMOTEXHOJIOTMH, BETEPUHAPHH,
CEJNIbCKOTO XO35IMCTBA, MHILEBOM MPOMBIIUIEHHOCTH, YINIYOJIATh MO3HABaTEIbHBIN
MHTEPEC, HANpaBICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIONIECH Mpodeccuu u
NpOJOJDKEHHEe  OHMOJIOrMYecKoro  0oOpa3oBaHMsl B OpraHU3alUsAX  CpPEJHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro npeameta «buonorus» B 11 kiaacce
JOJIKHBI OTPaXaTh:

c(hOpMHPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHBI MUDA,
B MO3HAHUM 3aKOHOB MPUPOJIBI U PEHICHUH SKOJIOTHYECKUX MPOOJIeM YellOBEYEeCTBa, a
TaK)Ke B pELICHUU BOIIPOCOB PALIMOHAIBLHOTO MPUPOJIONOJIb30BaHUs, U B POPMUPOBAHUU
[IEHHOCTHOT'O OTHOLIEHUs K MPUPOJE, OOLIECTBY, YEIOBEKY, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

yMEHHE BIAJETh CHCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET
OTIpEJICIICHHS] U TOHMMAaHUE CYITHOCTA OCHOBOIIOJIATAIOIINX OMOIOTHYECKUX TEPMUHOB
U TOHATHH (BUA, 3KOcUcTema, Ouocdepa), OMoIOrHyecKue TEOpPUHU (IBOJIIOIIMOHHAS
teopust Y. JlapBuHa, cuHTeTHUecKass Teopusi sBoitounu), yueHus (A.H. Cesepuosa —
0 MyTAX W HampaBieHusx sBoiwonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHBI
(renetnueckoro paBHoBecus J[x. Xapau u B. BaitHOepra, 3apojapleBoro cxoJjcTBa
K.M. bapa), npaBmwia (Muaumyma FO. JIuOGuxa, 3KOJIOTHYECKONW MUPAMHUIBI YHEPTHH),
runote3bl (runote3a «mupa PHK» V. I'un6epra);

YMEHUE BIAJETh OCHOBHBIMH METOJAMHU HAY4YHOTO IO3HAHUS, HCIOJb3YEMbIMU
B OHMOJIOTMYECKUX MCCIENOBAHUAX KHUBBIX OOBEKTOB M OKOCUCTEM (OMHCaHHE,
u3MepeHue, HaONI0eHne, OKCIEPUMEHT), CIOCO0aMH BBISBICHUS U  OIEHKHU
AHTPOIIOTE€HHBIX U3MEHEHUN B PUPOJE;

YMEHHE BBIICNATH CYIIECTBEHHBIE MPU3HAKU: BHIOB, OMOTEOIIEHO30B, SKOCUCTEM U
oumocdepsl, CTAOMIN3UPYIONIET0, ABMKYIIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOODA,
AJUTONATPUUYECKOTO M CHUMIIATPUYECKOTO BHUI000pPA30BaHUsA, BIHMSHUS JBIDKYIIUX CHII
HBOJIIOLIMM Ha TE€HO(GOHJ MOMYJSAIUHN, MNPUCIOCOOIEHHOCTH OPraHU3MOB K Cpelie
oOWTaHWs, YEpeOBaHUs HAIMPABICHUN HSBOIIOIUH, KPYTOBOPOTa BEIIECTB M TOTOKA
SHEPrUU B DKOCUCTEMAX;

YMEHHE YCTaHABIMBATH B3AMMOCBS3U MEXK/Y MPOIECCAMH 3BOJIIOLUH, ABUKYIIUMU
CUJIaMU aHTPOINOTE€He3a, KOMIOHEHTAMH PAa3JIUYHBIX SKOCHUCTEM U MPUCHOCOOIECHUSIMU
K HUM OpTraHu3MOB;

YMEHHUE BBISIBISATH OTJIUYUTEIbHbBIE TPU3HAKU KUBBIX CUCTEM, IPUCTIOCOOJIEHHOCTh
BUJIOB K cpelie OOMTaHWs, a0MOTHYECKMX U OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€i OPraHu3MOB B COOOIIECTBAX, AHTPOMOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX
CBOEI MECTHOCTH;

YMEHUE  HCIOJb30BaTh  COOTBETCTBYIOLIME  ApPryMEHThl,  OHOJIOTHYECKYIO
TEPMUHOJIOTUI0O W CHUMBOJIMKY [JIsi JIOKa3aTeIbCTBA POACTBA OPraHU3MOB pPa3HBIX
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CHUCTEMaTHYECKUX TPYII, B3aWMOCBSI3M OPraHU3MOB W CpeAbl OOWTAaHHSA, E€IUHCTBA
YeJI0OBEUECKHUX pac, HEOOXOAUMOCTH COXPaHEHHUSI MHOTOOOPa3Hsl BUIOB U DKOCHCTEM KaK
YCIIOBUS COCYIIIECTBOBAHUS MPUPOIBI U YETTOBEUECTBA;

YMEHHUE pelIaTb ONOIOTUUECKUE 3a/1a9H, BBISBIISITh IPUIMHHO-CIICICTBEHHBIE CBSI3U
MEXTy UCCIEeAYyEMbIMI OMOIOTHYECKUMHU MPOIIECCAMU U SIBICHUSMU, JIETaTh BHIBOJIBI U
MIPOTHO3bI HA OCHOBAHUH MOTyYEHHBIX PE3yIbTaTOB;

YMEHUE BBITIOJHATH JTA0OpATOPHBIC M MPAKTUUECKHE PaOOTHI, COOMIOAATh MpaBHiIa
pu pabote ¢ yueOHbIM U JIa0OpPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPITh X IKCIEPUMEHTATBHBIMU CPEJICTBAMH,
dopMynupys 1eIb WCCIIETOBAHMs, aHAIM3UPOBATh MOTYYCHHBIE PE3yabTaThl U JIENaTh
BBIBOJIBI;

YMEHHE Yy4YacTBOBAaTh B Yy4eOHO-HCCIIEOBATENBCKON paboTe mo Owuosoruw,
HKOJIOTUU U MEIUIIMHE, TPOBOAUMOM Ha 0a3e MKOJIBHBIX HAYYHBIX OOIIECTB, U MMyOIMIHO
NPECTABIIATH MOJyYEHHBIC PE3YIbTaThl HA YYCHHYECKUX KOH(PEPEHIIUX;

yYMEHHE OIICHHBATH TMIIOTE3bl U TEOPHUH O MPOUCXOKIACHHUH >KU3HH, YEIIOBEKa U
YeJIOBEUEeCKNX pac, O TMPHUYMHAX, TIOCIEJICTBUAX U CIOCO0aX TNpPeJOTBpaIlCHUS
r1o0aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYHIECTBJISATH OCO3HAaHHBIM BbIOOp Oyaymield mnpodeccuoHanbHON
JESATELHOCTH B 00JACTH OWOJIOTHH, DKOJIOTHUH, TPHUPOJOTOIH30BAHMS, MEIUIIHHEI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHH, CEIIbCKOTO XO3SICTBa, MHINEBOMH
POMBIIIUICHHOCTH, yIOIyOJIATh ~ TIO3HABATENIBHBI  MHTEpEC, HaTpaBICHHBIN
Ha OCO3HAHHBIN BRIOOP COOTBETCTBYIOIICH MPO(hecCHu U MPOJ0IHKEHHE OHOIOTHYECKOTO
00pa30BaHUS B OpraHU3AIUAX CPEIHETO MPO(PECCHOHATBHOTO M BBICIIETO 00pa30BaHUsI.
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10 KJIACC
Ne HanmenoBanue tem | KonnuectBo OCHOBHBIE BU/IbI I€SATEIBHOCTH
IIporpammHoOe conepxanue
/o y4eOHOro npeaMeTa 4acoB 00yyaroIuxcs
1 | Tema «buoJiorusi Kak HayKa»
1.1 | buonorus kak 1 CoBpemeHnHas 6uosorus — PackpbIBaTh cosiep>kaHre TEPMUHOB U

KOMIUJICKCHAsI HayKa
1 KaK 4acTh
COBPEMEHHOTO
oO11ecTBa

KOMIUTeKCHas Hayka. Kpatkas ucropus
pa3BuTus Ouosnioruu. buonornueckue
HAyKU U U3y4aeMble UMH MPOOJIEMBI.
dyHaMEeHTaJIbHBIE, TPUKIIATHBIC U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS

B OMOJIOTHH.

3HaueHue 6MoJa0ruu B GOPMHUPOBAHUH
COBPEMEHHOM €CTECTBCHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ Ouosorueil. 3HaueHue
OMOJIOTHH B MPAKTUICCKOMN
NEATEIIbHOCTHU YeJIOBEKa: MEUIMHE,
CEJIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPaHe MPUPOIbI.
JdemoHcTpauuu

[optpeTtsi: Apuctorens, Teodpacrt,
K. JIunnen, K.b. Jlamapk, Y. JlapBus,
V. T'apsei, I'. MeHnensb,

B.N. Bepnanckui, N.I1. [TaBnos,

MOHATHUI: HAYYHOE MUPOBO33PEHUE,
Hay4Has KapTUHA MUPA, HAYIHBIN
METO/I, TUIIOTE3a, TEOPUS, METObI
MCCIICIOBAHMS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYTruX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIAJl OTEUECTBEHHBIX
yUEHBIX B pa3BUTHE OMOJIOTHH.
OrneHuBaTh pOIh OMOJIOTHUECKUX
OTKPBITUH Y UCCJICIOBAHUMN B PA3BUTUU
HAyKH U MIPAKTHYECKOU AESITEIbHOCTU
JIIOJIEH.

[lepeuncnsate npodeccuu, CBI3aHHbIC

C COBPEMEHHOM OMOJIOTHEH.
[IpuBOAUTH TPUMEPHI TPAKTHUUECKOTO
WCIIOIb30BaHUs JOCTHKEHUN OMOJIOrUn
B MEJIMIIMHE, CEILCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH U OXpaHe MPUPO/IbI
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.. Meunukos, H.I1. BaBuios,

H.B. Tumodees-PecoBckuid,

Hx. Yorcon, ®@. Kpuk, JI.K. bensies.
Tabnuupe! B cXeMbl. «CBSI3b OMOJIOTHHI
C IpyTUMH Haykamm», «Cucrema
OMOJIOTMUECKHUX HAYK)

Ntoro yacos no teme 1
2 | Tema «/KuBble cCTEMBbI M UX U3yYeHHE»
2.1 | XXuBble cHUCTEMBI B UX 1 JKuBble cuCTEMBI Kak MpeaMeET PackpeiBaTh cogepkaHue TEPMUHOB
CBOICTBA u3yueHus 6uosioruu. CBOMCTBA KUBBIX | U TIOHSATHUM: )KUBasi CUCTEMA, DJICMEHT,
CHUCTEM: €IMHCTBO XUMHUYECKOTO MOJICUCTEMA, CTPYKTYpPa; OTKPBITOCTD,
COCTaBa, IUCKPETHOCTh U LEJIOCTHOCTh, | BBICOKAs YIIOPSAI0YEHHOCTD,
CJI0KHOCTb U YIIOPSIAOUYEHHOCTD YIPaBIsEMOCTb, HEPAPXUIHOCT.
CTPYKTYpPBbI, OTKPBITOCTb, XapakTepu30BaTh CTPYKTYPY U
caMOOpraHu3alus, CBOMCTBA JKMBBIX CUCTEM, OTIINYUS
CaMOBOCIIPOU3BECHUE, XUMHYECKOTO COCTaBa 00bEKTOB KUBOM
pa3aIpaxkuMOCTh, U3MEHYHUBOCTb, Y HEXKWBOUW MPUPOJIBI, OOIIHMI TPUHITUIT
POCT U pa3BUTHE. KJIETOYHOM OpraHu3aliu AKUBBIX
JdemoHcTpanuu CHUCTEM.
Tabauiel u cxembl: «OCHOBHBIE CpaBHUBaTh OOMEHHBIE MTPOLIECCHI
MIPU3HAKH KHU3HN», « bromornueckue B HEXKUBOU U KUBOU MTPUPO/IE;
cucteMbl», «CBONCTBA )KUBOU PACKpBIBATh CMBICI PEAKIUI
MaTepUmn» MeTadoIn3Ma.
OOBACHATh MEXaHU3MBbI
CaMOPETYJISILIUU KUBBIX CUCTEM
Pa3JIMYHOTO HEPAPXUUECKOTO YPOBHS;
pPacKpbIBaTh CyTh MPUHIIUIIOB

43




denepanbHas padouas nporpamMma | buomorus. 10-11 kmaccer (yriyOn€éHHBIN YPOBEHB)

IIOJIO’KUTEIBHOU U OTPULIATEIIbHON
o0paTHOM CBSI3U.

AHanmu3upoBaTh CBOWCTBA
CaMOBOCITPOM3BEAEHUS, POCTA U
pa3BUTHUS OPTaHU3MOB

2.2

YpoBHeBas
OpraHu3aIus >KUBbIX
CUCTEM

YPpOBHM OpraHu3aliu KUBBIX CUCTEM:
MOJIEKYJIIPHBIHN, KIETOYHBIN,
TKaHEBbIN, OPraHU3MEHHBIM,
MOMYJISIIUOHHO-BUJIOBOH,
HKOCUCTEMHBIN (OMOTe01IeHOTUYECKHUIA),
ouocdepnsrii. [Iporeccsl,
MIPOUCXOASIINE B KUBBIX CUCTEMAX.
OcCHOBHBIE NPU3HAKHU KUBOTO. JKU3HB
KaK opMa CyIecTBOBAaHUSI MATEPUH.
Haykwu, nzydaromine >KuBbl€ CUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3aIUU.
N3yuenue xxuBbIX cuctemM. MeTobl
ouosornueckoit Hayku. HaGmonenue,
M3MEPEHUE, SKCIIEPUMEHT,
CHCTEMAaTH3alMsl, METaaHAJIN3.
[ToHsiTHE O 3aBUCUMOI U HE3ABUCUMOM
nepemeHHou. [imannpoBanue
skcriepuMenTa. [loctanoBKa u
npoBepka runote3. Hyneas runoresa.
[TonsiTre BIOOPKH H €€
JIOCTOBEPHOCTH. Pa3opoc

B Onoiornueckux gaHHbIX. OleHKa

PackpsiBaTh coaepkaHuE TEPMUHOB U
MOHSTHI: OOMEH BELIECTB U
IIpEBpALEHUE SHEPIUH,
CaMOBOCIPOU3BEACHUE,
CaMOpETYIALHUS, pa3BUTHE, )KU3Hb,
HAy4YHbIN (aKT, HAYYHBIA METOI,
npobiema, rurnoTesa, Teopusi, PaBUIIo,
3aKOH.

[lepeyucnsaTe NpU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHU3aluu )KUBbIX CUCTEM U METO/bI
OMOJIOTUYECKUX HCCIIEIOBAaHUH.
OnuceiBaTh 0COOCHHOCTH,
XapaKTEPHBIE ISl KaXKJI0I0 YPOBHS
OpraHu3aluu KUBOTO.

HaspiBaths HayKH, n3ydaronye >KkuBble
CHUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHu3alMH.

CpaBHUBATh MEXAY COOOM KUBBIE
CHUCTEMBI PA3HBIX YPOBHEU
OpraHu3aluy U MPOUCXOASAIINE B HUX
IIPOLIECCHI.
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JOCTOBEPHOCTH MOJYYEHHBIX
pe3ysbTaToB. [ [puunHbI HCKAXKEHUA
pe3yapTaToB 3KcnepuMenTa. [lonsarue
CTaTUCTUYECKOTO TECTA.
JdemoHcTpanuu

Tabauiiel v cxembl: «YpPOBHU
OpraHu3aIuy >KUBOW IPUPOIBDY,
«CTpoeHue )KUBOTHOM KIIETKW,
«TkaHu )KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEUECKOT O OPraHu3May,
«buoreoneHos3y», «buochepar,
«MeTobl U3y4eHHUS KUBOU IPUPOIBD».
OO6opyaoBaHue: 1a00paTOpHOE
o0opya0BaHUE JIsl IPOBEICHUS
HaOI0ICHUN, U3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTuyeckas padora
«Vcnonb30BaHUE Pa3IMUHBIX METOJOB
IIPU U3YYECHUU KUBBIX CUCTEM.

Iloka3sIBaTh pOJIb TUIIOTE3 U TEOPUN
B (h)OpPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpPA

Htoro vyacos no teme
3 | Tema «buoJOrus KIETKW»
3.1 | Ucropus OTKPBITUS U Kinetka — ctpykTypHO- PackpeiBaTh conepxanne TEPMUHOB U

M3y4EeHUS KIETKH.
Knerounas Teopus

byHKIIMOHAIBHAS €UHUIIA KUBOTO.
HcTopust OTKPBITUS KIETKU.

Pabotei P. I'yka, A. JIeBeHryxka.
Kinerounas teopus (T. llIBanH,

M. Ilnetinen, P. BupxoB). OcHOBHBIE

MOHSITUIA: KJIETKA, OPTaHeIIbI,
AYKapUOThI, TPOKAPUOTHI, BUPYCHI,
uuToNOorus (KJeTouHas Ouosorus),
KJIETOYHAsl TEOPUSL.
XapakTepu30BaTh OCHOBHbIE 3TAIIbI

45




denepanbHas padouas nporpamMma | buomorus. 10-11 kmaccer (yriyOn€éHHBIN YPOBEHB)

IIOJIOKEHUSI COBPEMEHHOM KIIETOYHOMU
TEOPHH.

JdemoHcTpanuu

Hoptperst: P. I'yk, A. JleBenryk, T.
[[IBann, M. lnelinen, P. Bupxos, K.
M. boap.

Oo6opynoBanue: CBETOBOI MUKPOCKOIT,
MUKpPOTIPENapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATBHBIX KIETOK

Pa3BUTHS LUTOJIOTUN KAK HAYKHU U €€
oopMIIeHHE B KJIETOYHYIO
OHOJIOTHIO.

[Toxa3bIBaTh BKJIA]] YUEHBIX-OMOJIOTOB
B U3yYEHHE KJIETOYHOI'O CTPOCHHUS
OpraHU3MOB.

[lepeuucnsasTh OCHOBHBIE TTOJIOKEHHUS
KJIETOYHOU TeOpHuH, OOBACHATD €€ POoJib
B (hOPMUPOBAHUH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpAa.

[IpuBOAMTH TOKA3aTENbCTBA

pOJICTBA OPraHU3MOB

C MCII0JIb30BAHUEM I10JI0KECHUM
KJIETOYHOU TEOpUHU

3.2

MeTtonsl
MOJIEKYJIAPHOMN U
KJIETOYHOM OMOJIOTUH

MeToabl MOJIEKYJIIPHOM Y KJIETOYHOU
OMOJIOTHH: MUKPOCKOTIHS,
xpoMatorpadus, eKTpodopes, METo
MEUEHBIX aTOMOB, AU PepeHInaIbHOe
eHTpuyrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK.

H3yuenue ¢puxcuposannvix Kiemox.
DIEeKTPOHHAS] MUKPOCKOIIHSI.
Kongoxanvnas muxkpockonusi.
Bumanvnoe (npusicusnennoe) usyuenue
KAEMmOK.

JdemoHcTpauuu

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHN: MUKPOCKOITUPOBAHHUE,
MPUTOTOBIIEHUE CPE30B,
nuddepeHnnanTbHOe OKpaliBaHue,
xpomatorpadus, dMeKTpodopes, MeTo
MEYEHBIX AaTOMOB, IIEHTpU(PyrupoBaHue,
METOJI KYJIbTYphI KIETOK M TKaHEH,
MeTton pekomOuHaHTHBIX JTHK.
XapakTepu30BaTh OCHOBHBIE METO/IbI
U3YUYCHUS )KHBOU MPUPOIBI.

['0TOBUTH BpeMEHHBIE
MUKPOTIPETapaThl, pacCMaTPUBATh UX
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Tabauiiel u cxeMbl: «CBETOBOM
MUKPOCKOT, «DIEKTPOHHBIH
MUKpockony, «cTopus pa3BuTus
METOJ0B MUKPOCKOTTHUI.
Oo6opynoBanue: CBETOBOI MUKPOCKOIT,
MUKpOIIpenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATBHBIX KIETOK.
IIpakTHyeckas padora

«M3ydeHne MeTo10B KJIIETOYHOM
ouosoruu (xpomarorpadus,
anextpodopes, nuddepeHnnanbHoe
nentpudyrupoanue, [T11P)»

B CBETOBOW MUKPOCKOI U JI€NIaTh
OIHCaHMUE.

OOBsICHATH U cOONIOAATH ITpaBUia
TEXHUKHU MUKPOCKOITMPOBAHUS

Hroro yacoB no teme 2
4 | Tema «XXuMHYeCKasi OPraHU3ANMS KJIETKH
4.1 | Xumuueckuii cocTas 2 XUMHUYECKUN cOCTaB KIETKH. Makpo-, | PackpeiBaTh cofepxaHue TEPMUHOB U

KieTkd. Boga u
MUHEPAIbHBIC
BEII[ECTBA

MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boja u €€ ponb Kak pacTBOPUTEIIS,
peareHTa, y4acTtue

B CTPYKTYPHUPOBAHUU KIIETKH,
TeIIoperysinuu. MunepaibHbie
BEIIECTBA KJIETKH, UX OMOJIOTHYECKas
poJib. POip KaTHOHOB U aHHOHOB

B KJIETKE.

JdemoHcTpauuu

[unarpammel: «Pacnpenenenue
XUMHUYECKHX JIEMEHTOB B HEXKUBOU
npuponae», «Pacnpenenenue

MOHSITHI: 2JIEMEHTHI-OUOTEHBI, TUTIOJb,
BOJIOPOJIHAS CBSI3b, TUAPODUIBLHOCTD,
ruApoOOHOCTh, TYpProp, MUHEpaJIbHbBIC
BEIECTBA, Oy(epHbIe CHCTEMBI,
AHUOHBI, KATHOHBHI.

[TepeyunciasaTb 0COOCHHOCTH
XUMHYECKOTO COCTaBa KIICTKH.
Paznuuathe Makpo-, MUKpO- 1
YIBTPAMUKPOAIIEMEHTHI, BXOISIIINAC

B COCTaB KHBOTO M HIX POJIb

B OpraHu3Me.

XapakTepu3oBaTb CTPOEHUE U CBOMCTBA
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XUMHUYECKHUX DIIEMEHTOB B )KUBOI
IIPUPOLEN.

Tabauiel u cxemsl: «llepuognueckas
Ta0JIMIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHHE MOJIEKYJIBI BOJBI»,
«BemiecTBa B cOCTaBE OPraHU3MOBY

BOJIbl; OOBSICHATH IPUYUHBI €€ 0COOBIX
CBOMCTB M ()yHKIIMU B KIIETKE.
[Tokxa3bIBaTh pOJIb KATUOHOB U AHHOHOB
B 00€CIIeYEHUH MPOIIECCOB
XKU3ZHENIEATETLHOCTH (OCMOPETYISIIuS,
CO3/1aHle MEMOPAHHOI O MOTEHIIMAIA,
perymsiius paboThl 6€JIKOB), pabOTHI
Oy(epHBIX CUCTEM.

VYcranaBnuBaTh B3aMMOCBSI3b CTPOCHUS
U (PYHKIIMM HEOPTraHUYECKUX BEIECTB
KJIETKU

4.2

Opranuueckue
BEIIECTBA KJIETKH —
Oenku

OpraHnueckue BEIeCTBA KIETKH.
buonornueckue noaumepsel. benku.
AMWHOKHCIOTHBII COCTaB OEIKOB.
CTpyKTYyphI OEJTKOBOM MOJICKYJIBI.
[TepBuuHnas cTpykTypa Oenka,
NenTUaHas CBsi3b. BropuuHasi,

TPETUYHAS, YETBEPTUYHASI CTPYKTYPBL.

Henartyparusi. CBoiicTBa OEIKOB.
Knaccuduxarus 6enkoB.
buonoruyeckue QyHKIIuU OEIKOB.
IIpuonwi.

JdemoHcTpauuu

Iloptpert: JI. [ToswmHr.

Tabmwuiel 1 cxeMbl: «CTpoeHHE
MOJIEKYJTBI Oenkay, « CTpyKTypbI
OEJIKOBOM MOJIEKYIIbD».

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITHI: MOHOMEPHI, OJIUMEPHI, OEJIOK
(MpoTeuH), MenTu, aMIHOKHUCIIOTA,
NEeNTUAHAS CBS3b, MOJUNEITU,
JeHATypallys, peHaTypalus,
TII00YyJIpHBIC U PUOPUILIIpHBIC OCIIKH,
MIPUOHBI.

XapakTepu3oBaTh O€JIKHU, UX
CTPYKTYPHYIO OpTraHU3alUI0 U PYHKITUU
(cTpyKTypHasi, SHEpreTudecKas,
CUTHAJIbHAS, PETYJIATOpHAS,
JIBUTATEIIbHAS, 3alIUTHAS,
(dbepMeHTaTUBHAs ).

Ha3zpiBaTh XuMHU4eCcKrue OCHOBBI
dbopmupoBaHus CTPYKTYp OEIKOBOM
MOJICKYJIBI.

48




denepanbHas padouas nporpamMma | buomorus. 10-11 kmaccer (yriyOn€éHHBIN YPOBEHB)

Oo0opynoBanue: XuMUYECKas MOCyaa v
o0opy0BaHue.

JlaGopaTopHasi paGora
«O06HapyxeHre OEJIKOB C TOMOIIBIO
KaueCTBEHHBIX PEaAKIUI»

[TpuBouTH NpUMEpHI GUOPUILISPHBIX,
rJI00YISIPHBIX OEIKOB.

BBIMOTHATH Ka4eCTBEHHBIE PEAKITIH
Ha oOHapyKeHue OeNKOB B KIIETKE;
OOBSICHATH MOTYUYEHHBIC PE3YIbTATHI

4.3 | Opraauyeckue YriieBoasl. MoHOCaXapuibl, PackpbIBaTh cojiep:kaHie TEPMUHOB H
BEIIECTBA KIICTKH — JMcaxapuabl, OJIMTOCAXapUIbl U TIOHSTHI: YTJICBOJIBI, MOHOCAXAPH/IbI,
yTIICBOJIBI nonmcaxapuibl. OOIIHi TJIaH CTPOSHUS | AUCaXapHIbl, OJIMTOCAXaAPHIBI,

U QU3HKO-XUMUYECKHUE CBOMCTBA MOJIMCaXapHibl, TIII0K03a, pubo3a,
yriaeBoaoB. bruonornueckne PyHKIUU | A€30KCUPUO03a, JTAKTO3a, MaJIbTO3a,
yIJICBOJIOB. caxapo3sa, Kpaxmall, TJINKOT¢H,
JeMoHCcTpaun HEJUTI0N03A.
Tabauiet u cxembl: «CTpoeHue KnaccudummpoBaTs yrieBoabl
MOJIEKYJT YTJIEBO/IOB) 110 CTPOEHUIO U MEPEUHCIIATH UX
GbyHKIHIH.
[TpuBOAUTH MPUMEPHI PA3THUUYHBIX
yIJIEBOJ0OB (MOHOCAXapu 0B,
JMCaXapuI0B, OJUTOCaAXapUIOB,
MOJINCAXaPUIO0B)

4.4 | Opranuueckue Jlunuael. I'mapodunbHO-THAPOPOOHBIE | PackpeiBaTh coliepxaHre TEPMUHOB U
BEIIECTBA KJIICTKH — cBoiicTBa. Knaccudukarus munumos. MOHSTHI: JINTIA]IBI, TPUTIIUIICPUIBI,
B10%0005 010301 Tpurnunepusl, pochonunuasl, BOCKU, | GochOIUIHILI, BOCKH, CTEPOUIBI,

creponipl. bronmorndeckrue GyHKIUHA
aunuaoB. O0IMe cBOMCTBa
OMOJIOTHYECKUX MeMOpaH — TEKY4YeCTh,
CIIOCOOHOCTH K CAMO3aMBbIKaHHIO,
HOJTYITPOHHUIIAEMOCTb.

JANONPOTEUHBI, TIIMKOJIUITHIBI.
KnaccudumupoBaTs TUnuabI
10 CTPOEHHUIO; XapaKTEPU30BATh UX

byHKIIUN
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JdemoHcTpanuu
Tabauiel u cxembl: «CTpoeHue
MOJIEKYJI JINTIHIOBY

4.5

Hykneunossie
KkucnoThl. CTpoeHue u
¢bynkuun JJHK, PHK,
ATO

Hyxnennossie kucnotel. JJHK n PHK.
CtpoeHne HyKJI€HHOBBIX KHCIIOT.
Hyxneoruasr. [puniun
KoMmIuieMeHTapHocTu. [IpaBuio
Yapradda. Crpykrypa JJHK — nBoiinas
criupaib. MeCTOHaX0XIECHHUE U
ouosnoruyeckue ¢pynkunn JJHK. Buabt
PHK. ®ynkuuu PHK B kiteTke.
Ctpoenue Monekynbl ATO.
Makposprudeckue cBsi3u B MOJIEKYJIE
AT®. buonornyeckue pynkiuu ATO.
BoccTranoBieHHbBIE IEPEHOCUHUKH, UX
dbyHKIIMU B KIETKe. /[pyeue
Hykaeozuompugocpamor (HTD).
Cexsenupoanue JIHK. Memoout
2EHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JdemoHcTpauuu

[Toptpetst: JIx. Yorcon, ®@. Kpuk,

M. Yunkunc, P. ®panknun, @. Canrep,
C. Ilpy3unep.

Tabauitel u cxembr: «HykinenHOBBIC
KHUCIIOTBI», «CTpOEHHUE MOJIEKYJIbI
ATO».

PackpriBaTh copepkaHie TEPMUHOB U
MOHSITUIN: I€30KCUPUOOHYKIICHHOBASI
kucnota (JIHK), pubonyknenHonas
kuciora (PHK), nykineorua, Hykieo3u,
a30TUCThIE OCHOBAHUS, aJICHUH, TYaHUH,
[IUTO3UH, TUMUH, ypaIlwI,
KOMILIEMEHTapHbIE OCHOBaHMS,
aaeHno3untpudocdar (ATD),
MaKpO3pPruuecKas CBs3b,
CEKBEHUPOBAHUE, T€HOMUKA,
TPAaHCKPUNTOMHKA, IPOTEOMUKA.
XapaKkTepu30BaTh, ONKUCHIBATH U
CXEMaTUYeCKH U300paxaTh CTpOCHUE
nykineortuaa JIHK u gBoiiHoM cimpanu
JHK, cekBenupoBanue JIHK.
OnuceiBath npotiecc perukanuu JJHK
B KJIETKE U Ha3bIBaTh €0
OMOJIOrNYeCKOE 3HAYECHHUE.
XapaxkrtepuzoBatb Qpynkiuu JTHK.
Paznuuarts crpykrypy u pynkunn PHK.
OmnuchiBaTh NPOLIECC TPAHCKPUIIIIUH.
CpaBHUBATb HYKJIEUHOBBIE KUCIIOTHI
(IHK u PHK).

XapakTepu30BaTb 0COOCHHOCTH
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Oo0opynoBanue: XuMuyecKas rocyaa u
o0opy0BaHue.

JlaGopaTopHasi paGora
«MccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX
OpPTaHU3MOBY

ctpoenus U pynkuuu ATO.

DopMyIupOBaTh U OOBSICHATH TPUHIIUTL

KOMITJIEMEHTApPHOCTH U TIPABUIIO
Yapradda

4.6 | Meroabl CTpYKTypHOI 1 CtpykTypHas OHOJIOTHS: PackpbIBaTh cojiep:kaHie TEPMUHOB H
ounooruu onoxuMuueckue u onodusndeckue MOHSITUI: MOJICTTUPOBAHUE,
UCCJIEJIOBAHUS COCTaBa U KOMITBIOTEPHBIN JTH3aliH.
IIPOCTPAHCTBEHHOMN CTPYKTYPBI [TepeuncnsaTh MepCEKTHBHBIC
ouomornekyin. Moderuposarue HaIPaBJICHHS HAYYHBIX UCCIICIOBAHUN
CMPYKMYpvl U QYHKYULL OUOMONEKYT U | B CTPYKTYPHOUM OMOJIOTHH, PACKPBIBAThH
ux xomnaekcos. Komnvromepmwiii UX 3HAUYCHHE JJIs METUIIUHBI 1
OU3AUH U OPeaAHUYeCKULl CUHME3 CEJIbCKOTO XO351MCTBA
OUOMONEKYTL U UX HENPUPOOHBIX
aHano2o8
Hroro yacos no teme 10
5 | Tema «Ctpoenue u QyHKIIMHU KJIETKI)
5.1 | TuIBI KJIETOK. 1 THUMBI KIETOK: 3YKapUOTHYECKAS U PackpsiBaTh coepkanrue TEPMUHOB U

IIpokapuotnueckas
KJIETKa

npokapuoTuueckas. CTpyKTypHO-
byHKIIMOHAIBHBIE 00pa30BaHMUS
KJICTKH.

CrpoeHure npoKapruoTHYECKOH KIIETKHU.
Krnerounas creHka 6akTepuii U apXei.
Oco0eHHoCTH CTPOCHUS
retepoTpodHO U aBTOTpOHOU

MOHATHH : IPOKAPUOTHIECKAs KIICTKA,
KJICTOYHAsI CTEHKA, MypEeHH,
dboTocuHTETHYECKHE MEMOPaHBI,
(bnarenauH.

XapakTepru3oBaTh GOpPMY H pa3Mepbl
MPOKAPHUOTUICCKUX KIIETOK; (DYHKIIMA
TCHETHYECKOT0 arapaTa MpoKapHoT.
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MPOKAPHUOTUIECKUX KIETOK. MecTo
POJIb MPOKAPUOT B OMOLIEHO3aX.
JdemoHcTpanuu

Tabauie! u cxembl: «CTpoeHue
AYKapUOTHUYECKOU KIETKN», «CTpoeHune
MPOKAPHOTUIECCKON KIECTKH

OnuceiBaTh NpoILIECC
CIIOpO0Opa30BaHUsl, OTMEYATh €TO
3HAYEHUE JIJIs1 BBDKUBAHUS OAKTEPHIA
Y YXYIIICHUN YCITOBUH
CYIIIECTBOBAHHUS.

OnuceiBaTh Pa3MHOKEHHUE TPOKAPHOT.
OrneHUBaTh MECTO M POJIb MTPOKAPHUOT
B OMOIIEH03aX

5.2

Crtpoenue
AYKapUOTUYECKOU
KJIETKH.
[ToBepXHOCTHBINM
arrapar KIeTKu

Ctpoenue 1 G yHKIIMOHUPOBAHUE
AYKapUOTUYECKON KIICTKHU.
[TnasmaTuyeckas memOpaHa
(mmazmanemma). CTpykTypa
TU1a3MaTUYECKO MEMOpaHHbI.
TpancnopT BeliecTB uepes
IU1a3MaTHYECKYI0 MEMOpaHy:
naccuBHBIA (MU dy3us, odmerdéHHas
nuddy3us), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[TomynpoHuiiaeMocTh MEMOpaHHI.
PaGoTa narpuii-kanueBoro Hacoca.
DHJIOINUTO3: THHOIIUTO3, ()aroIuTo3.
Ox3o1uTo3. Kierounas creHka.
CrpykTypa u GyHKIIUU KICTOYHOM
CTEHKH pacTeHUH, IpuOOB.
JdemoHcTpauuu

Tabauiibl U cxeMbl: «CTpoeHHE
YKAPUOTUYECKOU KIIETKN», «CTpoeHue

PackpriBaTh cojiepkaHre TEPMUHOB U
MOHSATUHN: TJIa3MaTUYecKas MeMOpaHa
(rutazmaneMma), SKHMJIKOCTHO-MO3anyHast
MOj1eJIb, MeMOpaHHbIe OeIKU
(mepudepudeckrie, HHTETPaIbHbBIE),
TIIMKOKaNuKC, 1uddy3us, ocmoc,
aKTUBHBIN TPAHCIIOPT, SHIOIUTO3,
(daronnTos3, MUHOIMUTO3, IK30IIUTO3,
KJIETOYHAs CTEHKA, IJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHUS U QYHKITUU 3YKAPUOTHIECKON
KJIETKH; TPAHCIIOPT BEIIECTB

yepe3 MIa3MaTHYeCcKyt0 MeMOpaHy:
[TACCUBHBIA M aKTUBHBIM TPAHCIIOPT;
paboTy OeIKOB-KaHAJIOB; paboTy
HaTPUI-KAJIMEBOTO HACOCA; CTPYKTYPY U
(GYHKIMU KJIETOYHOM CTEHKHU pacCTeHUI
U rpuboB
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YKUBOTHOM KJIETKN», «CTpOeHHE
PACTUTEIILHOM KIETKN.
Oo6opynoBanue: CBETOBOI MUKPOCKOIT,
MUKPOIIPENapaThl PACTUTENbHBIX,
KUBOTHBIX KJIETOK.

IIpakTHyeckas padora

«/3ydyeHne CBOMCTB KIIETOYHOU
MeMOpaHbD)

5.3

[lutonnazma u e€
OPTaHOUIbI

[uronnasma. [luto3oms. LluTockener.
JIB>xeHue nmuToruiazMbl. OpraHou bl
kieTku. OqHOMEeMOpaHHbBIE OPTaHOU/IbI
KJIETKH: DHAOIUIa3MaTUUeCKasl CeTh
(BIIC), anmapat I'osb1KH, JTU30COMBI,
UX cTpoeHue u pyHKuuu. Bzaumocss3p
OJTHOMEMOPAHHBIX OPTaHOUIOB KJICTKHU.
CrtpoeHue rpaHyJIIpHOTO PETUKYIIyMa.
Mexanusm nanpaenenus 6enxos 6 I1IC.
Cunre3 pacTBOpuUMBbIX OenkoB. CUHTE3
KJICTOYHBIX MeMOpaH. [ akmii
(arpaHyJsIpHBIN ) SHAOIIA3MATUYECKUI
petukynyMm. CekpetopHasi QyHKIHS
anmapara ['onbmxu. Moouguxayus
benkos 6 annapame I on1v0oxcu.
Copmuposka benkos 6 annapame
T'onvoorcu. TpaHncnopT BelllecTB

B KJIeTKe. Bakyosu pacTUTenbHbIX
kieTok. Kierounslit cok. Typrop.

PackpriBaTh cosiepkaHue TEPMUHOB U
MOHSTUIN: IIUTOIJIa3Ma, IIUTO30JIb,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHOUbL, SHIOIIA3MATUYECKAS CETh
(BIIC), annapat I'os1b13KH, JTU30COMBI,
BaKyoJIb, puOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MIEPOKCHUCOMBI, KIIETOYHBIN COK, TYprop,
MUTOXOHJIPUHU, KPUCTBI, IJIACTUBI,
XPOMOILIACTBI, JIEUKOIIACTHI,
XJIOPOIIACTBI, CTPOMA, TPAHBI,
TUJIAKOU/I, JJaMeJlia.

XapakTepu3oBaTh LIUTOILUIA3MY
AYKapUOTUYECKOMN KIIETKU;
KJIaCCU(UIIUPOBATH OPTaHOUIbI

B 3aBICUMOCTHU OT OCOOCHHOCTEH UX
cTpoeHus (0 JHOMEeMOpaHHBIC,
JByMeMOpaHHbIE, HEMEMOpPAHHbIE);
OMUCHIBATH () YHKIIUU KaXKJOTO
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[TonmyaBTOHOMHBIE OpraHOUIbI KJIETKU:
MUTOXOHJIPUU, TJIACTUIBI.
LIpoucxooicoenue MumoxorHoputi u
naacmuo. Cumbuozenes

(K.C. Mepeoickoscxkuii, JI. Mapeynuc).
Crtpoenuie u PyHKIIUM MUTOXOHJIPUH U
ractu. [lepBuyHbie, BTOpUYHbBIC U
CJIOKHBIE TIJIACTUTBI
(OTOCUHTE3UPYIOIINX IYKAPHOT.
XJI0pOIIacThl, XpOMOILIACTHI,
JIEUKOIUIACTHI BBICIIMX PACTEHUM.
JdemoHcTpanuu

[HopTpeTtsl: K. C. MepexKOBCKUI,

JI. Mapryiuc.

Tabauiet u cxembl: «CTpoeHue
YKapUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOMU KIIETKN», «CTpoeHHE

pacTUTENbHOMN KIETKN», «CTpOeHHE
MUTOXOHIPHUI.

Oo0opyaoBaHue: CBETOBOIM MUKPOCKOIT,
MUKPOIIpENnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«V3yuenue NBUKEHUS [IUTOMIIa3MBbl

B PACTUTEJIbHBIX KIETKAX).
JlaGopaTopHasi pabora
«MccnenoBanue miazMonnsa

opraHouja B KJIETKE.

OOBSICHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKIICTOYHBIM MMUIIIEBAPECHUEM,
€ro 3Ha4YeHUue ISl OpraHu3Ma.
OTMeuaTh 3HaUCHUE [IUTOCKETICTA;
XapaKTEepPU30BaTh €ro AJIEMEHTHI
(MUKpOTPYOOUKH, MUKPODUIAMEHTHI,
MIPOMEKYTOUYHBIE (PUITAMEHTHI), UX POJIb
B )KHU3HEJICITCILHOCTH KJICTOK M TKaHEH
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" ACIIIa3MOJIM3a B paCTUTCIIbHBIX
KIICTKax>»

5.4 | HememOpaHHBIC HememMOpanHbie OpraHouabl KJIETKH PackpeiBaTh conepxaHue TEPMUHOB U
OpPraHoOU/JIbl KIETKH Crtpoenue u QyHKIIMM HEMEMOpPAHHBIX | IOHSATUIA: pubocoma, oJIMcoMa,

OpraHoOuJI0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TyOYIUH, KIETOUHBIN
IIpomesicymounvie hunamenmol. HEHTp (LIEHTPOCOMa), LIEHTPUOJIH,
MukpodunameHTbl. AKmuHogvle ueHTpocdepa, )KryTUKU, PECHUYKH,
Muxkpogunamenmol. MbllIeUHbIC 0azanbHOE TENbIIE.
KJIETKU. AKMUHOBblE KOMNOHEHMbl XapakTepu3oBaTh HeMEMOpaHHbIE
HeMbIULEYHBIX KIIeMOK. OpPraHOU/IbI KJIIETKH, UX CTPOCHHUE U
MukpoTpy6ouku. KieTouHsiii eHTp. byHKIIMN
CrpoeHue U IBHKEHHUE )KTYTUKOB U
pecHudek. MukpoTpyOoUKn
uuroruia3mel. Llentpuons. benku,
accoyuuposamtvle ¢
MUKpoguamenmamu u
muxpompyoouxamu. Momophwie benxu.
JdemMoHcTpauuu
Tabauiel u cxembl: «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHue
PaCTUTENBHON KIETKU

5.5 | Crpoenue u GyHKIHH SAnpo. Ob6onouka sipa, XpOMATHH, PackpeiBaTh coziep:kaHue TEpPMUHOB U

sypa

KapuoIia3Ma, JIpbIlIK1, KX CTPOEHUE
U GyHKIUU. S nepHbIiA OeTKOBBIM
marpukc. [IpocTpancTBeHHOE
PAacMoJIOKEHUE XPOMOCOM

B UHTEP(PaA3HOM sIIpe.

MOHSITUI: SIAPO, iAepHAs 000JI0UKa,
s JIEpHbIE TIOPBI, HYKJIEOIIa3Ma
(kapuormia3zMa), TeHOM, XpOMaTHH,
YyXpOMAaTHH, TETEPOXPOMATHH,
SJIPBIIIKO, XPOMOCOMBI, [IEHTPOMEPA,
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Jyxpomamun u 2emepoxpomMamuH.
benku xpoMaTtuHa — rUCTOHBL.
Hunamuxa soepuoti 060104KU

6 mumose. foepHuiil mpancnopm.
Knerounsie BKIIOUECHUS.
JdemoHcTpanuu

Tabauilel U cxeMbl: «Sapoy»

KMHETOXOP, KJIETOYHBIE BKIIOUCHHS.
XapaKkTepu30BaTh KIETOYHOE SIIPO KakK
LEHTP yNpPaBJICHUS
KU3ZHEAECATEIbHOCTHIO KIETKH;
TEHETUYECKHUN anmnapaT KJIETOK
AYKapHOT, CTPOCHHE U (PYHKINH
XpPOMOCOM.

OnuceIiBaTh CTPYKTYPHI S1pa U UX
B3aUMOCBSI3b C OPraHOUIaMHU
LUTOIIA3MBI

5.6. | CpaBHuTEIBHAS
XapaKTepPUCTHKA
KJIETOK DYKapHOT

CpaBHuUTENbHAS XapaKTEPUCTUKA
KJIETOK dYKApUOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHOM).
JdeMoHcTpauuu

Tabauiet u cxembl: «CTpoeHue
DYKAPUOTUYECKOMN KIIETKNY,
«CTpoeHue )KUBOTHOM KIIETKW,
«CTpoeHuE paCTUTEIbHON KIETKIY.
Oo0opyaoBaHue: CBETOBOM MUKPOCKOIT,
MUKPOIIpENapaTbl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlabopaTtopHnasi padora
«/3yuenue cTpoeHus KIETOK
Pa3JIMYHBIX OPTaHU3MOBY

XapakTepu30BaTh TUITHI KJIIETOK
9YKApHUOT: paCTUTEIbHAS, )KHBOTHAS,
rpudHasl.

CpaBHHBaTh MEXIy COOOW CTPOCHUE H
KU3HEICATEITLHOCT D YKapUOTUUIECKUX
KJICTOK U POJIb IPOKAPUOT

B OMOILIEHO3aX

HToro yacoB nmo Teme
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6 | Tema «O0OMeH BelecTB U NpeBpallleHNE JHEPIUH B KJIETKe)
6.1 | OOmeH BerecTB — 3 AccuMunsuug U TUCCUMUIISALNS — PackpbIBaTh cofiep:kaHue TEPMUHOB U
MeTa0oJIu3M JIB€ CTOPOHBI MeTaboau3Ma. Tumsl MOHSITUI: OOMEH BEIIECTB

oOMeHa BeUIECTB: aBTOTPOHBIHN U
reTepoTpodHbIN. YyacTre Kucaopoaa
B OOMEHHBIX Mpolieccax.
DHepreTuyecKkoe 00ecrneyeHne KIeTKU:
npespainieHue AT® B 0OMEHHBIX
nporeccax. DepMeHTaTUBHBIN
XapaKTep peakuuii KIETOYHOTO
meTtabonuzma. epMeHThI, X
CTPOEHHE, CBOICTBA U MEXaHU3M
nevicteus. Kopepmentsl. OTanuus
(GbepMEHTOB OT HEOPTAaHUYECKUX
KaTaJIn3aTOPOB. beNKNu-aKTUBATOPHI U
OENKU-UHTUOUTOPBI. 3aBUCUMOCTh
CKOpOCTH (DepMEHTATUBHBIX PEAKIIHI
OT Pa3JIMYHBIX (PaKTOPOB.
JdemoHcTpauuu

Ta0aunel ¥ cxeMbl: «DOTOCHHTE3Y,
«OHepreTuyeckuii 0OMeH»,
«buocuntes 6enkay, «CTpoeHue
dbepmenTay, «XeMOCHHTE3Y.
O0opynoBaHme: CBETOBOM MUKPOCKOIT;
000py1I0BaHUE AJISI HPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIpENapaToB.

(MeTabo0a13M), aCCUMUIISITUS
(aHabo0MM3M), WU TJIACTHYCCKHI
oOMeH, TUCCUMUISIUS (KaTaboIn3Mm),
WA SHEPreTHYECKUi 0OMeEH,
aBTOTPOdBbI, TeTepOoTPOdbI, aHAIPOOHI,
a’poObl, PEpPMEHTHI, AKTUBHBIN IIEHTP,
cyOcTpaTHas cielu(puIHOCTb,
Ko(hepMEHTBI, OCITKU-aKTUBATOPBI U
OCNKU-UHT UOUTOPHI.

[lepeuncnsaTb 0COOEHHOCTH
IJTACTUYECKOTO U SHEPTETUYECKOTO
oOMEHa B KJIETKE; YCTaHABIIUBATh
B3aMMOCBSI3b MEXKY IJTACTUYECKUM U
HHEPTETHYCCKUM OOMEHOM.
Pa3nuuaTe THIIBI 0OOMEHA BEIIECTB:
aBTOTPOGHBIN U TeTePOTPOQPHBIA.
[Toka3pIBaTh pOJIH KHCIOPOAA

B OOMEHHBIX IIpolieccax.
CxeMaTtnuecku n300pakaTb CTPOCHUE
bepmeHTa.

OTnn4aTth GEepMEHTHI

OT HEOPTAHMYECKUX KaTATH3aTOPOB H
OTIPEICNISTh UX POIh

B QYHKIIMOHUPOBAHHUH JKUBBIX CUCTEM,
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JlaboparopHnas pabora

«3yueHne KaTaIuTu4ecCKon
AKTUBHOCTU (P€PMEHTOB (Ha IpUMEpE
aMUJIa3bl WK KaTaaasbl)y.
JlaGopaTopHasi paGora

«M3yuenune hepMEHTaTUBHOTO
pacuierieHus NepoKCcHia BoJopoaa

B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX)

B IPOMBIIIVIEHHOCTH, B MEJIUIIUHE,

B IOBCEHEBHOM KM3HM YECJIOBEKA.
CTaBUTH SKCIIEPUMEHT 1O BBISIBJIEHUIO
KaTaJTUTUYECKON aKTUBHOCTH
MIEPOKCHU/Ia3bl, aMUJIA3bl, O0BSICHATH
MOJTYYEHHBIE PE3YIbTATHI

6.2

ABTOTpO(DHBIN THIT
oOMeHa BEIIECTB.
doTtocunTe3

[TepBUYHBINM CHHTE3 OPraHUYCCKHUX
BEILIECTB B KJIeTKe. DOTOCUHTES.
AHoxcuzennblll u OKCUeHHbIU
gomocunmes y baxmepui.
Ceemocobuparoujue nuemeHmol u
nueMeHmul peaKyuoHH020 YeHmpa.
Ponw xyoporutacToB B mporecce
dboTocunTe3a. CBeTOBAs U TEMHOBAs
dazwl. Pomoovixanue, Cs-, Cs-

u CAM-munwvt pomocunmesa.
[MpoaykTrBHOCTH (pOTOCHHTE3A.
Bnusinue pa3znuanbix pakTopos

Ha CKOpPOCTh () OTOCUHTE3a. 3HAUCHHE
dboTocuHTE3A.

JdemoHcTpauuu

Hoptpetsl: [Ix. [Tpuctan,

K. A. Tumupsizes.

Tabauiibl u cxembl: «DOTOCUHTES»

PackpbIBaTh cojiep)kaHue TEPMUHOB U
TOHATHI: POoTOCHUHTE3, a3kl
dboTocuHTE3a (CBETOBASI, TEMHOBAs),
dbotonus, hochopuaupoBaHue, UK
KansBuna, HAJI®+ (nepeHocumk
BOJIOPO/JIA).

XapakTepu30BaTh MIIACTUYECKUI OOMEH
Kak dTal o01iero oOMeHa BEIIECTB;
coObITHS oTOCHHTE3a (PeaKIINU
CBETOBOM M TEMHOBOM (pa3); poJib
XJIOPOIUIACTOB B MpOIIecCe
dboTocuHTE3A.

BEISBIIATE TPUYHHHO-CIICICTBEHHBIC
CBSI3M MEXIY MOTJIOIIEHUEM COTHEUHOMN
DHEPTUU XJIOPODHUIIIIOM U CHHTE30M
Mosekys ATO.

CpaBHUBATh UCXOHBIC BEIECTRA,
KOHEYHBIC TIPOYKTHI U YCIIOBUS
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IIPOTEKAHUs PEAKLIUN CBETOBOM U
TEMHOBOM (a3 poToCHHTE3A.
VYcranaBnuBaTh B3aUMOCBS3b MEXKIY
(OTOCHHTE30M U JAbIXaHUEM; CBETOBOU
Y TEMHOBOW peakuusiMu (GOTOCUHTE3A.
OuenuBath 3HaUCHUE (POTOCUHTE3A
JUI J)KA3HU Ha 3emiie

6.3 | ABTOTpOdHBIH THTT XemocuHntes. PaznoobOpaszue PackpbIBaTh cojiep:kaHue TEPMUHOB H
oOMeHa BEIIeCTB. OpPTaHU3MOB-XEMOCHHTETUKOB: MOHSTHI: XeMOCHUHTE3.
XeMOCHUHTE3 HUTPpUPUITUPYIOIIHE OAKTCPHH, OOBSICHUTH CYIITHOCTh XEMOCUHTE?3A,
KeJe300aKTepun, CepoOaKTepuu, pacKpbIBaTh €ro 3HaUeHue B Onocdepe.
BOJIOPOJIHBIE OaKTEepUH. 3HAUCHUE [TpuBOIUTH TPUMEPHI
XEMOCHHTE3A. XEMOCHUHTE3UPYIOIUX OaKTepuii
JeMoHCcTpanun (mutpudunmpyronme 6akTepu,
[Hoptpersl: C. H. Bunorpazackuii, &Kene300aKTepuu, cepoOaKkTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUN) U
Tabuwmiel U cxembl: «DOTOCUHTESY, XapaKTepHU30BaTh UX
«XeMOCHHTE3» KU3HECSATEIIbHOCTD.
JlabopaTtopHnasi padora CocTaBiTh ypaBHEHHSI pEaKIIUi
«CpaBHeHuE MporeccoB (POTOCUHTE3a U | XEMOCUHTE3A.
XEMOCHHTE3a» CpaBHUBATh XeMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTuyeckuii AnHa’poOHBIE OpraHu3Mbl. Bumb PackpsiBaTh coJiepkaHuE TEPMUHOB U
oOMeH — opoxkenwst. [IpoTyKThI OPOKEHUS M UX | TIOHATHIA: STAIBI YDHEPTETHIECKOTO
JTUCCUMIIISIINAS UCIIOJIb30BaHME YETIOBEKOM. 0OMEeHa — TIOJITOTOBUTEIBHBIH,

AHa3p0o0OHBIE MUKPOOPTaHU3MbI KaK
00BEKThl OMOTEXHOJIOTUH U

OEeCKHUCIIOPOIHbIN (aHAIPOOHBIN ),
KHUCJIOPOJIHBIN (a3pOOHBIN); TTTUKOIIU3,
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BO30yauTENU OOJIE3HEN.

AdpoOHbBIE OpraHU3MBbI. DTaIbl
SHEPreTUYecKoro oOMeHa.
IloaroroBurenpHBIN dTAI. | TUKOIN3 —
OECKUCIOPOIHOE pacIIeIICHUE
TJTFOKO3BI.

buonorudeckoe okuciIeHUE, WU
KJIETOYHOE JibIxaHue. Poib
MHUTOXOHAPHUN B MPOLIECCAX
OMOJIOTHYECKOTO OKUCIICHHUS.

[uxnraeckue peaxkiuu.
OxucnutenbHOe PocPOopUIUpPOBaAHUE.

DHepeuss MemMOpanHo2o epadueHma
npomornos. Cunmes ATD: paboma
npomonnou ATD-cunmaseoi.
[IpenmyiiecTBa a3poOHOTO MTyTH
oOMeHa BEIIECTB Mepe]l aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTETUUECKOTO
oOMeHa.

JdemoHcTpauuu

[HopTpeThl: B. A. DHrenprapar,

[1. MuTtuer.

TabauIIbl U cXeMbl: « JHEPTETUUECKHM
oOMeHn».

JlaGopaTopHasi pabora
«CpaBHEHUE MPOTIECCOB OPOKECHUS U
JIBIXQHUS

OpoxeHue, OMOIOTUYECKOE OKUCIICHHE
(nprxanue), ki Kpebcea,
OKHUCIUTENBHOE (hochHOpHIINpOBAHUE,
MIPOTOHHBIA TPAJUEHT, TPOTOHHAS
AT®-cunTasa.

[lepeyucnsaTb 0COOEHHOCTH
HPHEPTETHYECKOTO 0OMEHA B KJIETKE.
OnuchIBaTh ATAIbI YHEPTETUUECKOTO
oOMeHa (TI0ITOTOBUTEILHBIH,
OECKUCIIOPOIHBIN, KUCIOPOIHBIN) U
CpPaBHUBATh UX MEXKTY COOOM.
XapakTepu30BaTh PEaKIMU IIIHKOJIN3A,
OpO>KeHMsI, KJIETOYHOTO JIbIXaHMS.
VYcranaBauBaTh B3aUMOCBSI3h MEXKITY
TJIMKOJIU30M, KJIIETOYHBIM JIbIXaHUEM U
CUHTE30M MoJiekyn ATO.

CocTaBisTh ypaBHEHUS] OCHOBHBIX
ATATOB YHEPTETHUECKOr0 OOMEHa

B KJICTKE.

PaccunThiBaTh SHEPTETUUECKYIO

3¢ PEKTUBHOCTH TJIMKOJIN3a U
OMOJIOTMYECKOTO OKHCIICHUSI.
Ha3zpiBaTh UCXOHBIC BEIECTBA,
KOHEYHBIC TIPOYKTHI U yCIIOBUS
MPOTEKAHUSI PEAKIINI S HEPTETUUECKOTO
oOMeHa.

CpaBHUBATh YIHEPTETUUECKYIO
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3 PEeKTUBHOCTH OECKUCIOPOTHOTO U
KHCJIOPOJIHOTO 3TAllOB KOHEUHbIE
MIPOYKTHI U YCIIOBHSI TIPOTCKAHUS
peakuuii SJHEPreTuYecKoro ooMeHa
HHEPreTUYECKOro oOMeHa

Hroro yacoB no teme 9
7 | Tema «HacaeacrBeHHasi uH(popManus U peanu3anus eé B KJIETKe»
7.1 | Peakmuu MaTpuIHOTO 2 Peakuuu Matpu4HOro cuHTE3A. PackpeiBaTh conepxaHue TEPMUHOB U

CHHTC34a

[TpuHIUIT KOMIIJIEMEHTAPHOCTH

B PEAKIUSIX MATPUUYHOI'O CUHTE3A.
Peanuzanus HaciaeCTBEHHOM
uHpopmanuu. ['eHeTHuecKuit Ko, ero
cBoucTBa. Tpanckpuruys —
MatpuuHblii cuate3 PHK. [Tpuniums
TPAHCKPUMIIMHU: KOMIUIEMEHTAPHOCT,
AHTUIAPAIUIETBbHOCTbD,
acuMMeTpHYHOCTh. Co3pesaHue
mampuunvix PHK 6 aykapuomuueckou
knemxke. Hexooupyrowue PHK.
JdemoHcTpauuu

[Hoptpet: H. K. Konbuos.

Tabauirel u cxembl: «buocuHTe3
oenkay, «['eHeTHYeCKUH KOI»

TOHSTUN: T€H, TCHETUYECKUI KOJI,
KOJIOH (TPHUILIET), CTOM-KOJOHBI,
MaTpuila, MATPUYHBIN CUHTE3,
tpanckpunusa, PHK-nonumepasa,
IIPOMOTOP, CIUIAMCHUHT, UHTPOH, JK30H.
XapakTepu3oBaTh peaKLIM MAaTPUYHOIO
CUHTE3a, CBOMCTBA TEHETUYECKOI0 KOJ1a.
OnuceIBaTh 3TaNbl TPAHCKPUIILUU U
TPAHCISIUMA; YCTAaHABIMBATh
B3aUMOCBS3b MAaTPUYHBIX PEAKIUI

B KJIETKE; CXEMaTUUYECKU N300pakaTh
MAaTPHUYHbBIE PEAKLUH TPAHCKPUIILIUU U
TPaHCIIALIUY.

Pemaths Ononoruyeckue 3aiauu Ha
ONPEAEIIEHNE MOCIEA0BATEIbHOCTH
nykieoruaoB JJHK n MPHK, npumensis
3HAHUS O PEAKLIMAX MATPUYHOIO

CHHTC3a, TCHCTUYCCKOM KOJIC,
MNPUHOUIIC KOMINVICMCHTAPHOCTH
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7.2 | Cunre3 Oenka TpaHcnsauus U €€ dTanel. Y4acTue PackpsiBaTh copepkaHue TEpMUHOB U
TpancnopTHeiXx PHK B Ouocuntese TOHATUN: TPAHCIALMA, aHTUKOJIOH,
Oeika. YciaoBus OMOCHHTE3a OeJIKa. TPHK, amunoanmn-tPHK-cunTeTasa
Konuposanue amunokucior. Pois (xomaza), monuprbdocoma (moaucoma).
pubocom B OmocuHTe3€e OelKa. XapakTepu3oBaTh CBOMCTBA
JdemoHcTpanuu TEHETUYECKOIo KoJia.
TaGau1iel u cxeMbl: «brnocuHTe3 OnuceIBaTh 3TaNbl TPAHCIALIMU U
oenkay, «I'eHeTHIeCKuit KOI» CXeMaTUYECKH N300pakaTh MATPUUHbBIC
pEeaKUU TPAHCIALINUM.
PemraTs Omosiornueckue 3agaun
Ha onpeniesieHne aHTuKog0HOB TPHK,
MOCJIe0BATEILHOCTH AMUHOKHUCIIOT
B MOJICKYJIe OeJTKa, TPUMEHSISI 3HAHUS
0 peaKUUsIX MATPUYHOIO CUHTE34,
TEHETUYECKOM KOJI€, IPUHIIUIIE
KOMILIEMEHTAPHOCTH
7.3 | MexaHU3MBI CospemernHvle npedcmasieHus PackpsiBaTh coepkaHrue TEPMUHOB U

OKCIIPECCHUHU I'CHOB

o cmpoenuu 2enos. OpraHu3aims
reHOMa Y MPOKAPUOT U DYKapPHOT.
Perynsius akTHBHOCTH T€HOB

y ipokapuoT. ['unoresa onepona

(®. XKakoo, XK. Mano).

Monexynaphbie mexanusmvl IKCHpeccuu
2eHos y aykapuom. Pone xpomamuna

8 pecynayuu pabomol 2eHos. Perynsuus
0OMEHHBIX MPOIIECCOB B KJIETKE.
Knerounslit romeoctas.

MOHSTHIA: OIIEpaTOP, OTIEPOH,
CTPYKTYpPHBIE T€HBI, IPOMOTOP,
pemnpeccop.

OnuceiBaTh CTPYKTYpPY T€HOMA
MPOKAPUOT; XapaKTeprU30BaTh padoTy
MHIYIIHOEIHHOTO U PENPecCcuOeILHOTO
OTEepOHa.

BbiaensiTe CTpyKTYpHYIO U
pEryJasiTOpHbIE YaCTH F€HA DYKapHOT.
CpaBHHUBATH MTPOLECCHI IKCIPECCUN
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JdemoHcTpanuu
Ta0munel 1 cxeMbl: «brnocunres
oenkay, «['eHeTHYeCKU KOI»

TCHOB Y TIPOKAPUOT M 3YKAPHUOT.
XapakTepu30BaTh THIIOTE3Y OTIEPOHA
(d. XKaxko6, XK. Mano).

OnuceIBaTh MEXaHU3M IO ISP KAHHS
KJIETOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanrionnas
ouonorus

Bupycel — HekieTouHbIe (POPMBI JKU3HU
u obnuratHeie mapa3utbl. CTpoeHue
IIPOCTBIX U CIIOKHBIX BUPYCOB,
peTpoBUpPYyCOB, OakTepruodaros.
Kuznennwiti yuxn /J[HK-cooeporcawux
supycos, PHK-cooepoicawux eupycos,
baxmepuoghacos. Obpamuas
MpancKpunyus, pesepmasd,
unmezpasa.

BupycHsbie 3a0051eBaHNs 4eTOBEKA,
KUBOTHBIX, pacteHuit. CITN/I,
COVID-19, couuanbHble U
MEJIUIIMHCKHE MPOOJICMBI.
buoungopmamura: unmezpayus u
ananuz bonvuiux maccusos («bigdata)
CMPYKMYPHBIX OUONOSUYECKUX OAHHDIX.
Hanomexnonoeuu 6 buonoeuu u
meouyure. Ilpoepammupyemvie
@dynkyuu 6eaxos. Cnocodbvl docmasku
JIeKapCcma.

JdemoHcTpauuu

[Toptper: /1. Y. iBaHOBCKUIA.

PackpsIBaTh cofepkaHie TEPMUHOB U
MOHATUI: BUPYC, BUPUOH, CEP/LIEBUHA,
Karcuji, o0paTHasi TPAHCKPUIILIMS,
peTpoBUpYCHI, bakTeprodar, BUpyc
uMMyHoiepuiTa yenoseka (B1UY),
MPUPOAHO-0YAroBble HH(PEKIIUU.
XapakTepu30BaTh BUPYCHI,
peTpoBUPYCHI U OakTeprodaru Kak
BHYTPHUKJIETOYHBIX [1aPa3UTOB
MIPOKApPUOT U DYKapHOT.

W3naraTh runoTe3bl 3BOTOLUOHHOTO
MIPOUCXOKIECHUS BUPYCOB.
OnuchIBaTh MEXAHU3M B3aHMOJIEHCTBUS
BUpYCa U KJIETKH, NH()EKIIMOHHBIN
BUPYCHBIN IIPOLIECC.
XapakTepu3oBaTh MEXaHU3MbI
BEPTUKAJIIBHON U TOPU30HTAJIBHOU
nepesayd BUPyCoB; 3a00J1eBaHUS
’KUBOTHBIX U PACTEHUM, BEI3BIBAEMBIC
BHpYyCaMH.

Ha3zbiBaTh BUpyCHBIE 3a00J1€BaHMs,
BCTPEYAIOIIMECS Y YEJIOBEKA: TPUIIII,
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Tabauukl 1 cxeMbl: «l eHeTHYeCKUit
Koy, «Bupyce», «bakrepuodarm.
IIpakTHyeckas padora
«Co31anue MoAeIu BUpyCa»

KJICIeBOM PHIIE(ANUT, TeMATHT,
COVID-19, CITH.

Co0roath mpaBuiia MOBEACHUS

B OKPY’KAIOIIEH PUPOJTHOM Cpeie, MEP
npOoUITAKTUKH PAaCIIPOCTPAHCHUS
BUPYCHBIX 3a00JI€BaHUI (B TOM YHCIIE
BUY-undexumn)

HUtoro

HqacCoOB II0 TCMC

9

Tema « 7’ Ku3HeHHBIH MUK KIETKH»

8.1

JKu3HEeHHBIN UK
KJIETKHU

1

Knerounslii UK, €T0 IEPUOIBI U
perynsauus. Uatepdasza u MUTO3.
OcoOeHHOCTH TIPOIIECCOB,
MPOTEKAIIINX B HHTEpda3e.
IToaroroBKa KJIETKHU K JICIICHHIO.
[IpecunreTnueckuii
(MOCTMUTOTUYECKHH ), CHHTETUUECKU I
1 IIOCTCUHTETUYECKHUI
(IpEeMUTOTUYECKUIT) TTIEPUOIbI
uHTEp(Da3HL

JdemoHcTpauuu

Tabanis! U cxeMbl: « KN3HEHHBIH ITUKIT
KJIETKUY», «MUTO3»

PackpsiBaTh coqiepkaHre TEPMUHOB U
MOHSITUMN: KJIIETOYHBIN UK, UHTEpda3a.
[lepeuncisaTh nepuoabl ) KU3HEHHOTO
LUKJIA KJIIETKU U XapaKTepUu30BaTh
[IPOTEKAIOIIUE B HUX ITPOLECCHI

8.2

Matpu4HbIil CHHTE3
JIHK. Xpomocomsl

Marpuusnsiit cunre3 JJHK —
permkanus. [ [puHunnel penivkanun
JIHK: komImeMeHTapHOCTb,
MTOJTYKOHCEPBATUBHBIN CUHTE3,
AHTUNAPAIIETBHOCTh. MexaHn3m

PackpsiBaTh coiep:kaHle TEPMUHOB U
MOHSATUIN: peTuIMKalus (peayrauKanus),
KOMILIEMEHTAPHOCTb,
aHTUTIAPAILJICIBHOCTbD,
JHK-nmonumepasa, Tenomepa,

64




denepanbHas padouas nporpamMma | buomorus. 10-11 kmaccer (yriyOn€éHHBIN YPOBEHB)

permukanuu JJTHK. Xpomocomsl.
Ctpoenue xpomocom. Tenomepsl u
TesoMepaza. XpoMOCOMHBIN HAOOp
KJIETKU — KAPUOTHUIL. JIUIUIONAHBIN 1
rarIouIHbIA HAOOPHI XPOMOCOM.
["'omonoruunsie xpomocomsl. [TosioBbie
XPOMOCOMBI.

JdemoHcTpanuu

Tabnuiibl 1 cxembl: «KU3HEHHBIN UK
KIJIETKN», «CTpOEHHE XPOMOCOM,
«Pennmukanusa JIHK.

O6opynoBanue: CBETOBOI MUKPOCKOIT,
MUKpoIpenapatbl: «MuUTo3 B KIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHnasi paGora

«3yueHnne XxpoMOCOM Ha TOTOBBIX
MUKpOITpenapaTax»

pEIUTUKAMOHHAsA BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN HA00p, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, LICHTPOMEDA,
KapUOTHUII, TAIUIOUIHBIN U JUTUIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapuOTUIIOB OPTraHU3MOB.
[TepeuncisiTh IPUHIMIIBI PETIMKAIIUN
JHK u naBaTh UM comepKaTesIbHYIO
XapaKTePUCTUKY.

OnuceiBaTh MEXaHU3M PEILJIUKALINT
JHK.

CxemaTH4eCcKu U300pakaTh CTPOEHUE
MeTada3HOW XPOMOCOMBI.

PaznmnyaTh XpoMOCOMBI

Ha MUKpOIHpenaparax u
MUKpodoTorpadusx

8.3

JleneHue KIeTKH —
MHTO3

Henenue ximetku — muto3. Ctaguu
MHTO3a U MMPOUCXOAIINE B HUX
npoueccsl. Tunbel MuTo3a. Kapuoknnes
U IUTOKHHE3. bruonornueckoe
3HAYCHHUE MUTO3A.

JdemoHcTpauuu

Tabanib! 1 cxeMbl: « KU3HEHHBIN IINKIT
KJIETKN», «CTPOECHHE XPOMOCOM,
«Pernmukanus JTHK», «Muto3s».

PackpbiBaTh copiep:kaHue TEpPMUHOB U
MOHSTHI: MUTO3, TIpoda3za, meTadasa,
aHadasza, Tenodaza, KAPUOKUHE3,
[IUTOKWHE3, BEPETECHO JICIICHUS,
MeTada3Has IacTUHKa, 00po3aa
JICJICHUS.

[lepeuncnsTh MOCIEI0BATETLHOCTD
CTaINii MUTO3a U OTICHIBATH
MIPOUCXOIAIINE HA HUX TPOIECCHI.
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Oo0opynoBanue: CBETOBO MUKPOCKOIT,
MUKpoIpenapathbl: «MuTo3 B KIeTKax
KOpEIIKa JIyKay.

JlaGopaTopHasi paGora

«Habnronenue MUTO3a B KIIETKaX
KOHYHMKAa KOpelIKa JyKa (Ha TOTOBBIX

CpaBHUBAaTh OCOOEHHOCTH MPOTEKAHUS
MUTO3a B PACTUTEIBHBIX U )KUBOTHBIX
KJICTKAX.

OOBsACHATH OMOJIOTHYECKHUI CMBICT
MHTO3a.

Pasnuuare craguu MuUTO3a

MUKpOIIperapaTax)» Ha MUKpOTIpernapaTax u
MUKpodoTorpapusx
8.4 | Perymsuus 1 Perynsmust MUTOTHYECKOTO ITUKIIA PackpbIBaTh cojiep)kaHue TEPMUHOB U
’KU3HEHHOTO ITMKJIa kieTky. [IporpamMmmupyemasi KJIIeTOUHAsl | TIOHSITHIA: aloITo3, mpoaudeparus,
KJIETOK rudeb — arnomnTo3. nudpepeHIpoBKa.
Kierounoe s1po, XpOMOCOMBI, XapakTepu30oBaTh PETYISAIUIO
GbyHKIIMOHAIBHAS TEHOMUKA. MUTOTHYECKOTO IIMKJIa KIETKH.
Mexanusmul nponughepayuu, OOBSACHATH OMOTOTUYECKHUIN CMBICTT
oughghepenyuposku, cmapenus u 2ubenu | 3aporpaMMUPOBAHHON KIICTOYHOM
knemok. «L{ugposasn knemray — rudeNy — arornTo3a.
buoungopmamuueckue mooenu YcranaBnuBaTh B3aMMOCBSI3b MEXTY
@DYHKYUOHUPOBAHUSA KNEMKU. rOMEOCTa30M KJIETOK M X THOEIbIO
JdemoHcTpauuu
Tabanis! 1 cxeMbl: « KU3HEHHBIH UK
KIETKN», «CTpOEHUE XPOMOCOMY,
«Permukanusa JTHK», «Mwutos»
Nroro yacoB no teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak eIuHOE 1 buonornueckoe pazHooOpaszue PackpriBaTh cojiepkaHue TEPMUHOB U

OcJIoc

OpraHu3MoOB. OI[HOKJIGTO‘-IHBIG,

KOJIOHHAJIBbHBIC, MHOT OKJICTOYHBIC

MOHATHUI: OPTaHU3M, OPTaH, OpraHeJIbl,
CHUCTEMa OPTraHoOB, ammapar,
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OpraHU3MBIL.
Oco0eHHOCTH CTPOEHUS U
KU3ZHEAECATEIbHOCTH OJHOKIETOUYHBIX
opranusmoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBL,
OJIHOKJIETOYHBIE BOJOPOCIH, APYTUE
npoTUCThl. KOJIOHMAIBHBIE OpPraHU3MBI.
B3anmMocBs3b yacTeli MHOTOKIIETOYHOTO
opranusma. TkaHHW, OpraHbl U CUCTEMBI
opraHoB. OpraHusMm Kak €JUHOE LEI0E.
I'omeocras.

JdemoHcTpanuu

Tabauiiel u cxembl: «OTHOKIETOUHbBIE
BOAOPOCHN», «MHOTOKIETOUYHbBIE
BoZopocany, «bakrepuny,
«ITpocretimuey, «Opranbl IBETKOBBIX
pacrenuit», «CuCTeMbl OPraHoOB
MO3BOHOYHBIX KUBOTHBIXY,
«BHyTpeHHEe CTPOECHNUE HACEKOMBIX».
OGopyaoBanue: CBETOBOM
MUKPOCKOI; MUKPOIIpENapaThl
OJIHOKJIETOUYHBIX OPraHU3MOB; KHUBbIE
HK3EMILISIPbl KOMHATHBIX PACTEHUN;
repOapuu pacTEHUN pa3HBIX

OT/IEJIOB; BJIAXKHBIE ITPENapaThl
YKUBOTHBIX

(GyHKUMOHAIbHAS CUCTEMA, TOMEOCTA3.
IlepeunciaTh CTPyKTypHO-
(GyHKUMOHAIBHBIE YACTH
OJITHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOT'OKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHU3MOB.

XapakTepu3oBaTh OCOOEHHOCTH
CTPOEHHUS U )KU3ZHENIESITENbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOT'OTKaHEBBIX OPraHU3MOB.
CpaBHUBaTbh MEXAY CO00i
OJTHOKJIETOYHBIEC, KOJIOHUAJIBHBIE,
MHOT'OKJIETOYHBIE U MHOTOTKaHEBbIE
OpraHu3Mbl
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9.2 | TxkaHu pacTeHH Txanu pacrenuil. Tunel pactuTenbHbIX | PackpbiBaTh conepxaHue TEPMUHOB U
TKaHeW: oOpa3oBaTebHas, MOKPOBHAsA, | MOHSITHI: TKaHb, 3MUJIEPMUC, TPOOKA,
IIPOBOAIAS, OCHOBHAS, KOpKa, J1y0, IpeBeCHUHa, JPEBECUHHbIE
Mexannueckasi. OcoOeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/bI,
CTpOCHHUS, PYHKIIUNA U PACTIONOKECHUS KaMEHHCTBIE KIIETKH.
TKaHEN B OpraHax pacTEHHU. XapakTepu30BaTh TUIbI PACTUTEIbHBIX
JdeMoHcTpanun TKaHeW: oOpa3oBaTesbHasi, MTOKPOBHAs,
TaGnuip! ¥ CXeMbL: IIPOBO/ISAIIAS, OCHOBHAS, MEXAHUYECKAS,
«Txanu pacrenunit», «Opraasl MEePEYUCIISATH OCOOEHHOCTH MX CTPOCHUS
LBETKOBBIX pacTeHui», «KopHeBbIe Y BBITIOJTHSIEMbIE (DYHKITUN
cuctembl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM TIIACTUHKN.
Oo0opynoBaHme: KUBBIE IKIEMIUISIPBI
KOMHATHBIX PACTEHUH; CBETOBOU
MHUKPOCKOIT; MUKPOIIPENapaThl TKAHEH.
JlaGoparopHasi padora
«3y4yeHne TKaHeW pacTEHUIN»

9.3 | TxaHM )XKMBOTHBIX U TkaHM )KUBOTHBIX U Y€JIOBEKA. THIIbI PackpeiBaTh cosiepkaHue TEPMUHOB U

YCJIOBCKaA

YKUBOTHBIX TKaHEW: SNUTEIuaIbHasl,
COEAMHUTEIbHAS, MbIIIIEYHAs], HEPBHASI.
Ocobennoctu cTpoeHust, GyHKIUNA U
PacCIIOIOKEHHS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JdemoHcTpauuu

Tabmwuip! 1 cxeMbl: « TkaHu
KUBOTHBIX», «CKEJIeT UeJI0BEeKay,
«[IumeBapuTenbHass CUCTEMAY,

TTOHSITUN: SIIUTEINN, CEKPET,
MBIIIIEYHBIEC BOJIOKHA, HEUPOH,
HEUPOIJIHS.

XapakTepru30BaTh TKAHU )KUBOTHBIX U
YyeJ0oBeKa: dIUTeIuaIbHasl,
COCJIMHUTEIIbHAS, MBIIIICYHAs, HEPBHAS;
MePEUUCIISITE OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJIHSIEMbIC (PYyHKIIMN
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«KpoBeHOCHas cuctemay,
«/IpixaTenbHas cucreMay, « HepHas
cucremay, «Koxa», «Mpleunas
CHUCTEMaY.

Oo6opynoBanue: CBETOBOI MUKPOCKOIT,
MUKPOTIPENapaThbl TKAHEH.
JlaGopaTopHasi paGorta

«3ydyeHue TkaHen KUBOTHBIX

9.4

Opransbl. Cuctemsl
OpraHoB

Opransl. BereratuBHbie u
T€HEePATUBHbBIE OPTraHbl PACTEHUIA.
OpraHbl ¥ CUCTEMbI OPTaHOB
YKUBOTHBIX U UyesloBeKa. DyHKIIUU
OpPraHoOB U CUCTEM OPraHOB.
JdeMoHcTpauuu

Tabuuiiel u cxeMbl: «OpraHsl
[IBETKOBBIX pacTeHU», «KOpHEBBIE
cucteMbl», «CTpoeHHUE CTEOIS,
«CTpoeHue IMCTOBOM MIIACTUHKN,
«CxeneT uenoBekay,
«lTumeBapuTenbHas CUCTEMAY,
«KpoBeHocHas cuctemay,
«JlpIxaTenpHas cucTemay,
«BeiienurensHas cucremay, «HepBHast
cUcTeMay, « JHJIOKPUHHAS CUCTEMAY.
O0opyaoBaHMe: )KUBBIE SK3EMILISIPbI
KOMHATHBIX PaCTeHUH; repoapuu
pacTeHuil pa3HbIX OTACIOB; CKEICTHI

PackpriBaTh copepkaHue TEPMUHOB U
MOHSITUI: OpPTaH, KOPEHb, TTOOET,
IIBETOK, TIJIOJI, CEM$I, TTIOJIOBBIE JKEJIE3HI,
MIOJIOBBIE TTPOTOKH, KOMYJISTUBHbBIC
OpraHbl, CHCTEMBI OPTaHOB.
XapakTepu3oBaTh BEr€TATUBHBIE U
Tr€HEpPATUBHBIC OPraHbl PACTCHUIA,
COMATUYECKHUE U PETYJISITOPHBIC OPTaHbl
’KUBOTHBIX; TICPEUUCIISITE OCOOCHHOCTH
UX CTPOCHUS U BBIMOJHAEMbIC (DYHKITUH.
YcranaBnuBaTh B3aMMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB U UX () YHKITUSIMH.
PaznuyaTh BUIBI TKAHEW, OPTraHbl U
CHUCTEMBbI OPTraHOB, B TOM YHCJIE
YyesoBeKa, Ha MUKpOIIpenapaTax,
BJIQKHBIX IIpemnaparax, repoapusx u
MuKpodoTorpadusx, TadIuIax,
MOJIETIAX U MYJISDKaX
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MO3BOHOYHBIX; KOJUICKIIUH
0€CI03BOHOYHBIX JKUBOTHBIX; BJIAKHBIC
npenaparhl )KUBOTHBIX, CKEJIET
YeJI0BeKa.

JlaGopaTopHasi paGora

«/3ydeHne opraHoB IIBETKOBOT'O
pacTeHHsD)

9.5

Ornopa tena
OpraHU3MOB

Omnopa Tena oprann3moB. Kapkac
pactennii. CkeneThl OTHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX )KHBOTHBIX.
Hapy>xHblii 1 BHYTpEHHUN CKEJIET.
CrpoeHue 1 TUTIBI COETMHEHUS KOCTEN.
JdeMoHcTpauuu

Tabauiet u cxembl: «CTpoeHue
cTebis», «CTpoeHue JINCTOBOM
IIACTUHKNY, «CKEJIET YEJIOBEKAY.
OO0opynoBaHue: CKEJIETHI
MIO3BOHOYHBIX; BJIAXKHBIE MTPENapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBHHBI MOJIIIOCKOB; KOJUIEKIIUU
HAaCEKOMBIX, UTTIOKOKHUX

PackpriBaTh copepkaHue TEPMUHOB U
MOHSITUI: OTIOPHBIE CUCTEMBI, 000JIOUKHU
KJICTKH, (UOPHILIBI, KapKac, HapyKHbBIN
CKeJIeT (XUTUHOBBIN TTOKPOB),
TUAPOCTATUYECKUI CKEJIET, BHYTPEHHHUI
CKEJIET, KOCTH (IUIMHHBIE, KOPOTKHE,
IUIOCKHE), COEAMHEHHS KOCTEH,
HETIOJIBUKHBIEC (IIIBBI),
MOJIYTIOJBUKHBIE, ITOJBUKHbBIE
(cycTaBbl), OTIETBI CKEJIeTa
MTO3BOHOYHBIX JKUBOTHBIX: YEpEIl,
0CEBOI1 CKeNeT (M03BOHOYHUK, TPpyAHAas
KJIETKa, XOp/a), osica KOHEYHOCTEH,
CBOOO/IHbIE KOHEUHOCTH.

OnuceiBaTh HAPYKHBIM U BHYTPEHHUU
CKEJIEThI KUBOTHBIX, CTPOCHUE U THUIIBI
COEIUHEHUS KOCTEM.

VYcranaBnuBaTh B3aUMOCBSI3H MEXKIY
CTPOCHHMEM OMOPHBIX CUCTEM U UX
GyHKIUSIMU B OpraHU3ME.
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CpaBHUBATh CTPOECHHUE OMOPHBIX CUCTEM
PACTEHUM U KUBOTHBIX

9.6 | JIpmwxenue JIBr>keHre opraHu3MoB. JIBrkeHue PackpeiBaTh coziepykaHue TEPMUHOB U
OpraHu3MOB OJTHOKJIETOYHBIX OPTaHU3MOB: MOHATHUI: TBUKEHUE, IBUTATEIIbHBIC
aMEOOHUTHOE, KT'YTUKOBOE, PECHUYHOE. | OpraHesUIbl, IBHIKEHUE TPOCTEUIIINX
JIBM>KE€HHE MHOTOKJIETOYHBIX (amE€OomuaHOE, KIYTHKOBOE,
pacTeHuii: TPONMU3MBbI U HACTHH. PECHUYHOE), IBMKEHHUE PACTCHU N
JIBM>KE€HHE MHOTOKJIETOYHBIX (TpOnU3MBI, HACTHH ), MBILIICYHBIC
YKUBOTHBIX Y YEJIOBEKA: MbIILICUHAS CUCTEMBI (COKPAaTUTEIIbHBIC BOJIOKOHIIA,
cucrema. Peduexc. CKeaeTHBIE MBIIIIBI | KOKHO-MYCKYJIbHbINM MELIOK, CKEJIETHAS
U ux paborTa. MYCKYyJIaTypa), CKeJIETHasl MbIIIIIa
JleMoHcTpanun (MBIIIEYHOE BOJIOKHO, MUOGUOPHILIIA),
Tabnuipt u cxeMbl: «KOTHOKICTOYHBIC | BHICIIUE JBHIaTeIbHBIC IEHTPHI, PaboTa
BoJiopociny, «lIpocreimuey, MBI (IBUTATEIbHAs, COMAaTUUECKasl),
«CTtpoeHue MbIb», «MblIeyHas MBIIIEYHOE YTOMJIEHUE.
cUCTEMa» XapakTepu30BaTh BUbI IBHKEHUS
OJIHOKJIETOYHBIX 1 MHOT'OKJIETOUHBIX
OpraHU3MOB.
OnuchIBaTh CKENETHBIE MBIl U UX
pabory.
YcTraHaBIUBaTh B3aUMOCBSA3b MEKY
CTPOEHUEM ONOPHBIX CUCTEM U
JBUOKEHUSIMUA OPTaHU3MOB
9.7 | [lutanue opraHu3mMoB [Intanue oprannsmos. llormomenune PackpeiBaTh coziep:kaHue TEpPMUHOB U

BO/IbI, YIJIEKUCIIOTO ra3a u
MHHEPAJIBHBIX BEIIECTB PACTCHUAMU.
IIuTanue )KUBOTHBIX.

MOHATUI: MUTAHUE, TUIIEBAPEHNUE,
MUILIEBAPUTEIIbHBIE BAKYOJIU, KUIIEYHAs
MOJIOCTh, MUIIIEBApUTEIbHAS TPYOKa,
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BHYTpHUIIOIOCTHOE U BHYTPHUKJIETOYHOE
nunieBapenue. [luranue mo3BOHOYHBIX
KUBOTHBIX. OTAEIBI
NUIIEBAPUTEIBHOTO TPAKTA.
[InieBapUTEbHBIE KEIIE3bL.
[TumeBapuTenbHas cucTeMa YenoBeKa.
JdemoHcTpanuu

TabauIbl ¥ CXeMBbI:
«KunieuHonoaocTHbIeY,
«IIumeBapurtensHas cucreMay, «Cxema
IIATAHUS PACTECHUNY.

Oo0opynoBanme: KUBBIC IK3EMIUISPBI
KOMHATHBIX paCTEHUI; 000pyI0BaHNE
JUISl AEMOHCTpAUU TOYBEHHOTO U
BO3JIYLIHOTO MTUTaHUSI PACTEHUN,
pacuieruieHus Kpaxmaia u 0eIKoB

1oJ1 IecTBUEM (DEpMEHTOB

NUIIEBAPUTENIbHBIN TPAKT,
MUIIEBAPUTEbHBIE JKETIE3bI,
NUIIEBAPUTEIIbHBIE COKH.
XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIETOUHOE
NUIIeBapeHue.

Pa3nuyaThe Ha N300paXkeHusAX (cxemax,
TabIMILIAX, MYJISKAX) OTAEIIbI
MUIIEBAPUTEIILHOTO TPAKTa U
NUILEBAPUTENIbHYIO CUCTEMY YEJIOBEKa.
VYcTanaBiauBaTh B3aUMOCBSI3H MEX]TY
CTPOCHUEM OpPraHOB MUILEBAPECHHUS

9.8

JIpIxaHue OpraHru3MOB

JpIxanue oprannu3moB. JIpixanue
pacteHui. /[pIxaHne )KMBOTHBIX.
Huddysus ra3oB yepe3 MoBEpXHOCTh
kietku. KoxxHoe npixanue.
JlpixaTenbpHast MOBEPXHOCTS. JKabepHoe
Y JJErOYHOE JbIXaHue. Jlpixanue
ITO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenpHasi CUCTEMa YEJIOBEKA.

PackpeiBaTh conepxanue TEPMUHOB U
MOHATH: IpIXaHue, TudQy3us, KOKHOE
JIbIXaHWE, OPraHbl JbIXaHUs,
JIBIXaTEIbHbIC IBUKCHUS, 1bIXaTEIIbHbBIN
IIEHTP, JIETOYHBbIC O0BEMBI, KU3HCHHAS
EMKOCTBD JIETKUX.

XapakTepu30BaTh JIBIXaHUE PACTCHUM;
JIBIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIOIUOHHOE
YCIIO)KHEHUE CTPOCHHUS JIETKUX
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MexaHn3M BEHTWIIALMHA JIETKUX Y TITHL]
Y MJIEKONIUMTAIOMUX. Peryisus
IBIXaHus. J{pIXaTenbHBIE 00BEMBI.
JdemoHcTpanuu

TaOauiibl u cxeMbl: «JIpIxaTenpHas
CUCTEMAY.

O6opynoBanue: 060pynoBaHUE
JUI IEMOHCTPALIMU OIBITOB

10 U3MEPEHUIO KUZHEHHOU EMKOCTH
JIEFKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JIBIDKCHU U

MO03BOHOYHBIX )KMBOTHBIX.

Pa3nuuaTh Ha U300paxeHusx (cxemax,
Ta0IuIax, MyJISKaX) JbIXaTeIbHYIO
CUCTEMY YEJIOBEKa.

OnuceiBaTh MEXaHU3M BEHTUJISILIUN
JETKUX Y TITUI] U MJIEKOTTUTAIOIIHX.
VYcranaBnuBaTh B3aMMOCBSI3U MEXKTY
CTPOEHUEM OpPTraHOB JIbIXaHUS U UX
GyHKUMAMH B OpraHU3Me

9.9

TpancnopT BeniecTB
y OpraHu3MoB

TpaHcOpT BEIIECTB y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcOpT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ oprassi.
KpoBeHocHas cuctemMa mo3BOHOYHBIX
YKUBOTHBIX U yesoBeka. Cepaiie,
KPOBEHOCHBIE COCYIbl M KpOBb. Kpyru
KpOBOOOpAIeHHS. DBOTIOIIUMOHHBIC
YCII0KHEHHUSI CTPOCHUSI KPOBEHOCHOM
CHUCTEMBI TTO3BOHOYHBIX )KMBOTHBIX.
Pabora cepama u e€ perymsnus.
JdemoHcTpauuu

Tabmwuiel 1 cxeMbl: «OpraHsl
IIBETKOBBIX pacTeHU», «KOpHEBBIE
cuctembl», «CTpoeHUe CTEOI»,
«CTpoeHue JINCTOBOM MIIACTUHKW,

PackpbIiBaTh cojiep:kaHrue TEPMUHOB U
MOHSITHI: TPAHCIIOPT BEIIECTB,
TPAHCTIIOPT y pacCTeHUM, KPOBEHOCHAsI
CUCTeMa >KMBOTHBIX, KPOBb, IJIa3Ma,
(GhOpMEHHBIE DJIIEMEHTHI,
KpOBOOOpAIlleHUE, KPYTH
KPOBOOOpAIEHUS, CEPACUHBIN UK,
mumbooOparienue, mumda,
TuM(paTUYECKUEe COCYIbI,
TuM(baTUYECKUe Y3IIbl, BHYTPCHHSIS
cpella opraHu3ma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHu U OECTIO3BOHOYHBIX
KUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX M YEJIOBEKA.
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«KpoBeHocHast cuctema,
«KpoBEHOCHBIE CUCTEMBI IO3BOHOYHBIX
YKUBOTHBIX»

Pa3nuuaTe Ha U300paxkeHusx (cxemax,
TabIMLIAX, MYJISIKAX) KPOBEHOCHYIO U
TUM(pATUYECKYIO CUCTEMY YETIOBEKA.
YcraHaBiauBaTh B3aUMOCBSI3H

MEXAY CTPOEHHUEM OPraHoOB
KpOBOOOpAILIEHUS U UX PYHKIMSIMU

B OpraHusMe

9.10

Brigenenune y
OPTraHU3MOB

Breinenenue y opranuzmos. Beiaenenue
y pacTeHuil. Bolienenne y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprasbl
BblJIcTICHUS. DUITbTpaIus, CEKPELUs U
o0paTHO€ BCachIBAHHE KaK MEXaHU3MbI
paboThl OpraHoB BoieneHus. CBA3b
IIOJIOCTH TeJla ¢ KPOBEHOCHOU U
BBIJICIIUTEIIBHON CUCTEMAaMHU.
Brinenenue y mo3BOHOYHBIX ) KMBOTHBIX
u yenoBeka. [louku. CtpoeHue u
byHKIIMOHUpOBaHUE HePpOHA.
OO0pa3oBaHre MOYH Yy Y€JIOBEKA.
JdemoHcTpauuu

Tabanib! ¥ cxeMbl: «BeineanTensHas
cHUCTEMA

PackpriBaTh coqiepkaHue TEPMUHOB U
MIOHSITUI: BBIJICJICHHUE, TYTTaIus,
JUCTONAJ, COKPATUTEIILHBIC BAKYOJIH,
W3BUTHIC KaHAJIBIIBI, 3BE3/T4ATHIE
KJIETKHU, BBIICIIUTENbHBIE TPYOOUKH,
MaJIbITUTUEBBI COCYIbI, TTOYKH,
MOYETOYHHK, MOUEBOH MYy3bIpPb,
He(poH, Moya.

XapakTepu30BaTh MPOIIECC BHIICICHHUS
Y PACTCHUM U )KUBOTHBIX.

Pa3znuyaThk Ha N300paXkeHUsAX (CXeMax,
Ta0IMIAX, MYJIS’)KaxX) BbIICTUTEIbHYIO
CUCTEMY YEJIOBEKA.

OnuchIBaTh MEXaHU3M
byHKIIMOHUPOBaHUS He(DpOHA; TIPoIIeCC
00pa3oBaHUs MOYH.

YcTaHaBnIMBaTh B3aMMOCBSI3U

MEKy CTPOEHHEM OpPraHOB
BBIJICNICHUS U UX QYHKIASIMHU

B OpraHuzme
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9.11 | 3amuTa y opranu3smMoB 3anura y OpraHu3MoB. 3aliuTa PackpeiBaTh conepkaHue TEPMUHOB U
y OJTHOKJIETOUHBIX OpraHu3MoB. CIIOpbI | IOHATHI: KaIcyia, SHA0CIopa, IUCTa,
OaKTepuil U HUCTHI MPOCTEHIINX. KYTHUKYJa, CPECTBA [TACCUBHOU
3amyra y MHOTOKJIETOUHBIX PACTEHUH. | 3aIKTHI, CPEACTBA XUMHUIECKOM
Kyrtukyna. CpeacTBa naccuBHOM u 3aIUTHI, KOKHBIE TTOKPOBHI,
XUMUYECKOM 3a1uThl. OUTOHITUIBI. UMMYHUTET, IMMYHHasl CUCTEMA,
3ammuTa y MHOTOKJIETOYHBIX aQHTUTEH, aHTUTEJIO.
KUBOTHBIX. [IOKpOBBI 1 KX XapakTepu30BaTh BUJIbI 3AIIUTHI
IIPOU3BOAHBIE. 3alIUTa OpraHU3Ma Y OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX
ot Oosie3Hell. ImmyHHas cuctema OpPraHU3MOB.
yenoBeka. KineTounslit u rymopanbHblii | ONUCHIBATE CTPOCHUE KOXKHBIX
UMMYHUTET. BpoxXn&HHBIN U MTOKPOBOB U UX MTPOU3BOTHBIX.
puOOpeTEHHBIN crieIuUIeCKUi Pa3nuuaTh Ha n300paxkeHUsX (cXemax,
UMMYHHUTET. Teopusi KIOHAIBHO- TabJIMIIAX, MYJISKAX) OPTaHbl
cenekTuBHOTro uMmMyHuTeTa (I1. Dpaux, | UMMYHHOU CHCTEMBI YEI0BEKA.
®.M. beprer, C. Tonerana). YcranaBinuBaTh B3aUMOCBS3U MEXKIY
BocnanurenbHble OTBETHI OPraHU3MOB. | CTPOCHHUEM OPTaHOB 3aIUTHI U UX
Ponb BpokIEHHOTO HMMYHUTETA GYHKIMAMH B OpPTraHU3ME
B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUI.
JdemoHcTpauuu
Tabuuiel 1 cxeMbl: «Koxkay,
«mmynurteTy, «CTpoeHuE cTEOIIS»,
«CTpoeHue JIMCTOBOM MIACTHHKMN

9.12 | PaznpaxxuMocTh PaznpaxxumocTs u perynanus PackpeiBaTh conepxanne TEPMUHOB U

U peryssiuus
Yy OpPraHu3MOB

y Opranu3moB. Pazgpaxxumoctb
Y OJJHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PazapaxxnuMocTs U perymsuns

MOHSITUIN: Pa3IPaKUMOCTh, PETyJISIHS,
TaKCHUChI, POCTOBBIE BEIIECTBA
(ayKcuHBI), HEpBHAsi CUCTEMA,
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y pacteHui. PocToBbI€ BELIECTBA U UX
3HAUYCHUE.

Hepsnas cucrema u peduiexkropHas
peryisiuus y ;kMBOTHbIX. HepBHas
cHCTEMa U €€ OTJE/Ibl. DBOIIOIMOHHOE
YCII0KHEHHUE CTPOCHUSI HEPBHOU
CHUCTEMBI y )KUBOTHBIX. OT/I€IIbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pediekc u pednekropHas
nyra. be3yCcloBHBIE U YCIIOBHBIE
pediexch.

I'ymopanbHas perynsiuus u
SHJIOKPUHHAsI CUCTEMA KUBOTHBIX U
yesoBeka. JKenesbl 3HIOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlericTBHE
TOPMOHOB. B3auMOCBsI3b HEpBHOU U
SHJIOKPUHHOU cucTeM. [ unoraimamo-
runodurzapHas cucreMa.

JdemoHcTpauuu
[Toptper: U. I1. [TaBnos.

Tabauiel u cxembl: «CTpoeHue
ruapb», «CTpoeHUE IITaHAPUIY,
«BHyTpeHHEe CTPOEHUE T0KIEBOTO
yepBs», «HepBHas cuctema pbiO»,
«HepBHas cucrema asArymKkm,
«Hepsnas cucrema
npecMbIKaromuxcsa», «HepBHas

pednexkTopHas peryisiius, pediekc,
pedekTopHas ayra, nepeIHUuN MO3T,
IIPOMEKYTOYHBIN MO3T, CPEAHUNA MO3T,
MO3KE€YOK, IIPOAOJIrOBATHI MO3T,
BEreTaTHBHAsl HEPBHAS CUCTEMA,
ryMopalibHas peryJssiius, TOpPMOHBI,
SHOKPUHHAs CUCTeMa, TUII0TajIaMo-
runoduszapHas cucrema.
XapakTepu30BaTh pa3ipakKuMOCTh

Y OJTHOKJIETOYHBIX OPTaHU3MOB U
pedIEKTOPHYIO PETYIISAIUIO

Y )KUBOTHBIX.

Pa3nuuaTe Ha n300pakeHUsX (cxeMax,
Ta0JIMIIAX, MYJIs)KaX) HEPBHYIO CUCTEMY
U €€ OT/AEJIbI; OTAENBI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX JKUBOTHBIX.

OnuchIBaTh TYMOPAJIbHYIO PETYISALUI0
Y )KHUBOTHBIX.

Paznuuars Ha U300pakeHUsAX (cxeMax,
Ta0IMIAX, MYJISKAX) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX M YEJIOBEKA.
Ha3biBaTh xene3bl S3HAOKPUHHON
CUCTEMBI YeJIOBEKA U BbIpabaThIBaeMbIe
MMHU TOPMOHBL.

OnuceIBaTh 1€HCTBUE TOPMOHOB.

VY craHaBinuBaTh B3aUMOCBS3U MEXKTY
CTPOEHUEM OPTraHOB HEPBHOU U
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cuctema nTuiy, «HepBHas cuctema
MIIEKONUTAIOIMX», «HepBHas cucrema
YeJI0BeKay, « JHIOKPUHHAS CUCTEMA,
«Peduexcy.

Oo6opynoBanue: MOJIEJIU TOJIOBHOTO
MO3Tra pa3InYHbIX )KUBOTHBIX

SHJOKPUHHOM CUCTEM U UX () YHKUIHUSAMHU
B OpraHu3Me.

XapakTepru30BaTh IBOJIIOLIMOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y JKUBOTHBIX

HToro gyacos 1o teme 17
10. | Tema «PASMHOXEHUME U PABBUTHUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 dopMbI pa3MHOKECHHS OPTaHU3MOB: PackpriBaTh cosiepkanue TEPMUHOB U
OpraHU3MOB Oecrooe (BKII0Yasi BET€TaATUBHOE) U MOHSITUI: Pa3MHOXKEHHUE, TTPOCTOC

1oJjioBoe. Buapl 0ecmnonoro
Pa3MHOKEHHUS: TOUKOBAHUE,
criopyJsinus, parMeHTaIus,
KJIOHUPOBAHHUE.

JdeMoHcTpauuu

Tabuuib! ¥ cxeMbl: «BeretatuBHoe
pa3sMHOXXeHHUE», « TUITbl 6ecIoaoro
pa3MHOXKEHUs», «Pa3MHOKEeHHE
XJIaMUJOMOHab», «Pa3zMHOXeHNe
ABIJICHBI», «Pa3MHOXKEHUE THAPHD)

JeJICHHE, TIOYKOBAHUE, CTIOPYJISIINS,
BEreTaTHBHOE Pa3MHOKCHHE,
dbparmeHTanMs, KIIOHUPOBAHUE, TAMETHI,
CriepMaTo30u/] (CIIepMHIA), THTICKIIeTKA,
3UT0Ta, KOHBIOTAITHSI.

[lepeyucnsaTe 0COOEHHOCTH OECTIOIOTO
¥ TIOJIOBOT'O PA3MHOYKEHHUSI OPTaHNU3MOB.
XapakTepru3oBaTh CYyITHOCTH U (DOPMEI
0ecrooro pa3sMHOKEHHUSI OPTaHU3MOB;
Ouonoruyeckoe 3HaueHue OecroNoro
Pa3MHOKEHHS.

Paznuuate cnopy kak
CHEIUATM3UPOBAHHYIO KIIETKY,
MpeIHAa3HAYCHHYIO JIJIs1 OECTOIOT0
pPa3MHOXEHUS, U CTIOPHI OaKTepHUH.
OOBSICHATH TPEUMYIIECTBA TIOJIOBOTO
pPa3MHOKEHHS HaJl OSCTIONBIM.
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PackpbIBaTh poib KIOHUPOBAHUS
B CEJIEKIIMM U CEIIbCKOM XO3SIICTBE

10.2

IlomoBoe
Pa3MHOXKEHUE.
Merios

[TomoBoe pasmuoxenue. [lomoBeie
KJIETKH, WK TameThl. Meiio3. Ctaguu
Meno3sa. [loBegenue xpoMocom

B Meio3e. Kpoccunrosep.
buonorudeckuii cMbICa Melio3a u
IIOJIOBOTO TIpouecca. Meno3s u ero
MECTO B YKM3HEHHOM IIMKJIC
OpraHu3MOB.

JdemoHcTpanuu

TabGnuiel ¥ cxXeMbl: «Meio3»,
«XPOMOCOMBI»

PackpriBaTh coqiepkaHue TEPMUHOB U
MTOHSTHH: M€i103, OMBAaJICHTHI,
KPOCCHUHI'OBEP, UHTEPKUHE3,
HE3aBUCUMOE pACTIPEACIICHNUE;
KPOCCHHTOBED.

Pa3nuuaTe Ha n300paxkeHusX (cxeMax,
Ta0IUIaXx) U MUKpOIIpenapaTax 3pesbie
MOJIOBBIC KJIETKU MJICKOTTUTAIOIINX U
OpraHbl Pa3MHOKEHUSI BBICIIINX
pacTEeHUI.

PackpsiBaTh CyIIHOCTH MEHO34,
XapaKTEepU30BaTh €ro OT/IEJIbHbIE
CTaJNH.

OnpenensaTh MECTO Mel03a

B )KM3HEHHBIX LIUKJIAX Pa3INYHbIX
OpraHU3MOB.

OOBSICHATH OMOJIOTUYECKUIA CMBICIT
KPOCCHUHIOBEpA, OIUCHIBAThH €TI0
MEXaHU3M.

CpaBHUBaTh MEHO3 C MUTO30M;
pasnuyaTh OTJEJbHbIC UX CTAAUU

Ha MUKpoHpenapaTax 1 u300paxeHusax
(cxemax, Tabaunax).

PackpbiBaTh 3BOJIIOIIMOHHOE 3HAYCHUE
MOJIOBOT'O PA3MHOKEHUSI OPraHU3MOB
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10.3 | I'ameTorenes. [IpenzapomsiiieBoe pa3BUTHE. PackpriBaTh copep:kaHie TEPMUHOB U
Oo6pazoBanue u I'amerorenes y »kuBoTHBIX. [Io0BBIE IIOHATUI: FTaMETOI€HE3, CIIEPMATOICHE3,
pa3BUTHE MOJOBBIX xene3pl. O0pa3oBaHUE U PA3BUTHE OOTreHe3, CECMEHHUKH, SUYHUKH,
KJIETOK NOJIOBBIX KJIeTOK. CriepMaTorexnes u CIEPMATOrOHUHU, CIIEPMATOLIUTHI,

ooreHe3. CTpOeHHUE MOJOBBIX KIETOK. CIEPMAaTH/IbI, CIEPMATO30UIbI,
OnogoTBOpEHNE U AMOPUOHATBHOE OOT'OHHUH, OOLIUTHI, MOJISIPHBIE TENbIIA,
pa3BUTHE KUBOTHBIX. CTIOCOOBI ANLEKIIETKA, aKpOCOMa.
OIUIOIOTBOPEHUS: HAPYKHOE, [lepeuncnsiTh cTaguu raMeToreHesa
BHyTpeHHee. [lapTeHorenes. y JKHUBOTHBIX.

JeMoHCcTpanun OnuceIBaTh MpoIIECC TaMETOreHe3a 1
Tabauiel u cxembl: «I'ameTorenesy, €ro MepUOo/Ibl, CTPOEHHUE MOJIOBBIX
«CTpoeHue IfIeKIeTKH U KJIETOK.

CIIEpPMATO30M1a». Pa3znuyaTte ocobeHHOCTH
O0opynoBaHue: CBETOBOI MUKPOCKOIT; | CIIEPMAaTOreHe3a U OOTeHe3a.
MUKPOIIpENapaThl SNLEKIETOK U OnuceIBaTh MPOIECCH OCEMEHEHUS U
CIIEpPMAaTO30MI0B. OIUIOJOTBOPEHMUS, PA3HBIE BAPUAHTHI
JlaGoparopHuasi pabora «3yueHue MapTeHOoreHe3a

CTPOEHHMS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIpenapaTax»

10.4 | UuauBHIyallbHOES NuauBuayasbHOE pa3BUTHE PackpsiBaTh coepkanrue TEPMUHOB U
pa3BUTHE OpraHu3MOB (OHTOTEHE3). MIOHATUM: OILNIOAOTBOPEHHE, 3UT0TA,
OpraHU3MOB — OMOpHOJIOTHS — HAyKa O Pa3BUTUU 0JlacToMep, aKpOCOMHasl peaKIus,
OHTOI'€HE3 OpranusmoB. Mopgozenes — oona IPOHYKJIEYC, TAPTEHOTEHES,

U3 271a8HbIX NPOOIEM IMOPUOTOCUU.
Konyenyus mopghozeros u mooenu
mopgoecenesa. Ctaguu YMOproOTreHe3a
YKUBOTHBIX (Ha IpUMeEpE JISITYIIKH).

sMOpuoreHes, 1poodaeHue, 61acTyna,
MOpYyJIa, TacTpyJtia, Heupya,
OpraHOTeHEe3, IKTOiepMa, MEe30/IepMa,
SHTOJIEpMA, LIeJIOM, HEPBHAS TPYOKa,
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Hpob6nenue. Tunsl 1poOaeHus.
Jemepmunuposannoe u
HeO0epMUHUPOBAHHOe OpoO.ieHue.
bracmyna, munvi 6aacmyn.
OcobeHHocT ApobIeHUs
MJIEKOITUTAIOITUX. 3apO/IbIIIEBHIC
JUCTKH (TacTpyJisiius). 3aKaagKa
OpraHOB M TKaHE! U3 3apOBIIIEBBIX
JUCTKOB. B3anmHoe BiIusHME YacTe
Pa3BUBAIOIIETOCS 3apOJIbIIa
(oMOpuHoOHaTBHASI MHIYKIINS ). 3aKIagKa
1JIaHa CTPOCHUS KUBOTHOTO KakK
pE3yNbTAT HEPAPXUUECKUX
B3aUMOeICTBUU I'eHOB. Biausiaue
Ha YMOpPUOHAIBHOE Pa3BUTHE
pa3TUYHBIX (PaKTOPOB OKPY KaAIOIIEH
CpeIbl.

JdemMoHcTpauuu

[optper: X. [Ineman.

Tabauiiel u cxeMbl: « OCHOBHBIE CTAJTUU
OHTOTEHE3a.

Oo6opynoBanme: moaenb «l{uki
Pa3BUTHUS JISTYILIKI

X0pJa, KUIlIeYHas TpyOoKa.
OmnpenensiTe SMOPUOHATIBHBIN IEPHOT
pa3BUTHUS OPTaHMU3Ma U OTHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
Ipo0OiieHust — o0pa3oBaHue
OJTHOCJIOMHOTO 3apo/iblia — 01acTyJIbl;
3aBUCUMOCTb X0/1a IPOOICHUS

OT KOJTMYECTBA JKEJITKA B SHICKIICTKE;
racTpyJISILMIO U OPraHOreHE3.
OOBbsicHATH 2Tanbl AUPHEPEHIIUPOBKU
TKaHei, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYIIALNIO
HAMOPUOHATIBHOTO Pa3BUTHUS;
J€TEPMUHALINIO U SMOPHOHAIIbHYIO
UHIYKLNIO; TEHETUYECKHUI KOHTPOJIb
pa3BUTHSL.

OO00CHOBBIBAaTh BPEAHOE BO3/ICHCTBHE
Ta0AYHOTO JIbIMA U AJKOTOJISl Ha XOJ1
AMOPUOHAIBHOTO U
MOCTIMOPHUOHAIBHOTO Pa3BUTHSI
OpraHu3Ma YeJoBeKa

10.5

Poct u pazBurue
YKUBOTHBIX

Poct u pazBuTHE KUBOTHBIX.
[TocToMOpHOHABHEI TIEPUO,.
[Ipsamoe u HenpsIMOE pa3BUTHE.
PazButne ¢ metamopdozom

PackpsiBaTh coepkanrue TEPMUHOB U
MOHSTHM: OHTOT€HE3,
MOCTAIMOPHOHATLHOE PA3BUTHE,
MeTamopd o3, JIMIMHKA, POCT, CTApESHHE,
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y 0€CTII03BOHOYHBIX U MO3BOHOYHBIX
YKUBOTHBIX. bronornueckoe 3naueHue
IPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX
pacnpoCTpaHeHue B npupoae. Tumbl
pocTa )kUBOTHBIX. DaKTOPHI pErysuun
pocTa JKUBOTHBIX U 4yesnoBeka. Ctaguu
MOCTAIMOPHOHAIIBHOTO PAa3BUTHS Y
YKUBOTHBIX U yesioBeka. [lepuoms
OHTOTreHe3a yesoBeka. CTapeHue u
CMEPTh KaKk OMOJIOTMYECKUE TPOIECCHI.
JdemoHcTpanuu

Tabmwmiel u cxeMsbl: «I[Ipsamoe u
HEMpsIMOE pa3BUTHeE», «PazpuTne
MalCKOro )XyKa», «Pa3Butue capaHum»,
«Pa3BuTHe JISATymKm.

IIpakTuyeckas padora

«BbIsBIIEHHE TPU3HAKOB CXOJICTBA
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)

CMEPTh.

XapakTepu30BaTh MOCTIMOPUOHATBHBIH
MEePUOJI Pa3BUTHUS OpraHU3Ma U €ro
OCHOBHbIE ()OPMBI.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE U
€ro MepPUO/IbI.

N3narate conepxanue Teopui
CTapeHUsl OPraHU3MOB.

OOBsACHATH OMOJIOTHYSCKHUI CMBICT
pa3BUTHS ¢ METaMOpP(HO30M

10.6

PazmHoOxeHue n
pa3BUTHUE PACTCHUU

Pa3zmHOXeHUE 1 pa3BUTHE PACTEHUN.
["ametodur u ciopodut. Meiio3

B JKN3HCHHOM LIMKJIC PACTCHUM.
OO6pa3zoBaHuE CIIOP B MPOIIECCE MEHO03a.
['amerorenes y pacteHuil.
Omnnoao0TBOpEHHE U pa3BUTHE
pPaCTUTENBHBIX OPraHU3MOB. J[BOKMHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pactenuii. OOpa3oBaHUE U Pa3BUTHE

PackpbiBaTh coqepKkaHuE TEPMUHOB U
MOHTHI: TaMeTOPUT, CIOPOUT,
aHTEPUANH, APXETOHUH, 3aPOCTOK,
Meracropa, 3apOoJbIIIEeBbId MEIIOK,
CUHEPTU/Ibl, AHTUIIO/Ibl, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIUIOJOTBOPEHHE, POCT, MEPUCTEMA,
KaMOMi, IEpHOJIbl OHTOTEHE3a
LBETKOBBIX PACTCHUM.
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CEMEHHU.

MexaHu3MBbl PETYISALIMA OHTOTEHE3A
Yy PAaCTEHUU U KUBOTHBIX.
JdemoHcTpanuu

[loptper: C. I'. HaBamuH.
Tabauiiel 1 cxeMbl: «J[BoliHOE
OIUIOJOTBOPEHHUE Y [IBETKOBBIX
pactenuit», «CTpoeHue ceMsiH
OJHOJIOJIbHBIX U JBYIOJIBHBIX
pacteHuin», <« KU3HEHHBIN UK
MOPCKOU KanycTb», «’KU3HEHHBIN
LIUKJI MXa», «KU3HEHHbBIN IIMKJI
IAIIOPOTHUKAY, « KU3HEHHBIN [IUKII
COCHBI».

JlaGopaTopHasi paGorta
«CTpoeHue OpraHoB pa3MHOKEHUS
BBICIIIUX PACTCHUI»

XapakTepu3oBaTh OCOOCHHOCTH
0€CI10JI0T0 U MT0JIOBOT'O Pa3MHOKEHHUS
LBETKOBBIX PACTCHUM.

Boiaenars 0cOOEHHOCTH POTEKAHMS
raMeToOreHe3a y IIBETKOBBIX PACTCHUM.
OmnuceiBaTh NpoLECC TBOWHOTO
OIUIOJOTBOPEHUS Y IIBETKOBBIX
pacTeHil U OOBICHATH €ro
MIPEUMYLIECTBA 10 CPABHEHUIO

C OIUJIOJIOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

HWtoro 4acos nmo teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB)
11.1 | Ucropus cranoBierus | 1 HcTopust CTAHOBJICHUS B PA3BUTHS PackpriBaTh coqepkaHue TEPMHUHOB U

Y Pa3BUTHUS TEHETUKU
KaK HayKu

TEeHETHKHU KaK HayKu. PaGoThI

I'. Menpens, I'. ne ®puza, T. MopraHna.
Ponb oTeuecTBEHHBIX YUEHBIX

B Pa3BUTHH FeHETUKU. PabOTHI

H.K. Konsuosa, H.. BaBuinosa,

A.H. beno3zepckoro, I'./[. Kapneuenko,

MMOHSTHUM: TEHEeTHUKA, T'CH.
JleMOHCTpUpPOBATH 3HAHWS UCTOPUU
BO3HHKHOBCHHS I'€HETHKHU.
XapaKkTepru30BaTh OCHOBHBIEC ATAIIbI
Pa3BUTHUS TEHETUKHU KaK HAyKH
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0. A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdemoHcTpanuu

[Toptpersl: I'. Menaens,

I'. le ®pus, T. Mopras,

H. K. Koasnos, H. N1. BaBuios,

A. H. benozepckuid,

I'. JI. Kapneuenko,

IO. A. ®unuIueHko,

H. B. Tumodeen-PecoBckuit

11.2 | OcHOBHBIEC NOHATHS U
CUMBOJIbI TEHETUKH

OCHOBHBIEC TEHETHUCCKHUE MOHATHUS U
CHUMBOJIBL. ' OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHBIE TEHBI, aJIbTEPHATUBHBIC
MPU3HAKH, JOMUHAHTHBIN U
PELIECCUBHBIN MPU3HAK, TOMO3UT0TAa,
TeTEPO3UTOTA, YUCTAs JIMHKS, THOPHUIBI,
reHoTun, ¢eHoTuIl. OCHOBHBIE METO/IbI
T€HETHUKH: THOPUIOTIOTHUUCCKUH,
IUTOJIOTHYECKUI, MOJIEKYJISIPHO-
T€HETUYCCKUM.

JdemoHcTpauuu

Tabmumel: «MeToabl TEHETUKIY,
«CXeMBbI CKpEeIIMBaHUS».
JlaGopaTopHasi pabora

«/Ipo3odnira kKak 00BEKT TeHETHICCKUX
HCCJICJOBaHUI

PackpbiBaTh cojiep:kaHuE TEPMUHOB U
MOHATHUI: HACJIEACTBEHHOCTb,
HacJieI0BaHUE, U3MEHYUBOCTD,
TeHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJlJICJIbHBIC TeHBI (JIJICIH),
aJbTEPHATUBHbBIC MPU3HAKH,
TOMO3UI0Ta, F€TePO3UTOTA,
JIOMUHAHTHBIN TPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTas TUHUS, THOPHUIBI.
[Tonb30BaTHCA TEHETUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUISL 3aIIACHU CXEM CKPEIIUBAHUS

HToro yacoB o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTID)

12.1 | 3akoHOMEpHOCTH 2 MoHorubpuiHOe CKpelrBaHue. PackpeiBaTh coJiep;KkaHuE TEPMUHOB U
HacJIeI0BaHUI [IepBblii 3aKk0H MeHaens — 3aK0H MOHSITUN: MOHOTUOPUIHOE
MIPU3HAKOB. eauHo00pa3usi TMHOPHUIOB MEPBOTO CKpELIMBAHUE, YUCTOTA TAMET,
MonorubpuaHoe nokoJieHus. [IpaBuio JOMUHUPOBAHUS. | TOMHUHUPOBAHUE, PACLICIUICHUE
CKpELIUBAaHKE Bropoit 3akon MeHens — 3aK0H IIPU3HAKOB.

pacLIeneHus IPU3HAKOB. OnuceiBath onbIThl . MeHnens
[uTosiornuecKkre OCHOBBI 110 M3YUYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTHOPHUIHOTO CKPEIUBAHMSL. Mapel MPU3HAKOB Y TOPOXa MOCEBHOTO.
['unores3a YUCTOTHI TaMeET. [TpuBoaUTH GOPMYIUPOBKU IIEPBOTO U
JdemoHcTpanuu BTOpOTro 3aKoHOB I'. Menpens (3akoHa
HopTtper: I'. Mennens. eauHO00pa3us THOPUJIOB ITEPBOTO
Tabauiet u cxeMbl: «IlepBblii 1 BTOPOW | TIOKOJICHUS, 3aKOH PACIICIUICHHSI
3aKOHbI MeHaemns». MPU3HAKOB) U OOBACHSITH X
OO6opyaoBanue: MOJIENb LUTOJIOTUYECKUE OCHOBBI.

JUIS1 IEMOHCTPALUK 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPUTHOTO
eIMHO00pa3usi THOPUIOB MEPBOTO CKpELIMBAHUS U PEIIATh FTEHETUYECKUE
TIOKOJICHHSI ¥ PACIIETUICHHUS TPU3HAKOB; | 3a7]auld HA MOHOTUOPUIHOE

CBETOBOW MUKPOCKOTI, MUKPOIIpEapaT: | CKpELUBaHHUE

«/Ipo3odumnay.

IIpakTHyeckas padora «3yuenue

PE3yIBTaATOB MOHOTHUOPHUIHOTO

CKpENIMBaHUS Y IPO30(DUITBD»

12.2 | Ananusupyroriee 1 AHanuzupyouiee CKpemBaHue. PackpsiBaTh coJiepkaHuE TEPMUHOB U
CKpELMBaHHUE. [IpomMeKyTOUHBIN XapaKTep MOHATUM: aHAIU3UPYIOLIEe
Henonnoe HaclienoBaHud. Pacuienienue CKpELIUBAHUE, HETIOJIHOE
JIOMUHUPOBAHUE MPU3HAKOB IIPU HETIOJIHOM JIOMHUHUPOBAHHUE, KOTOMUHUPOBAHUE.
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JIOMUHUPOBAHUU.
JdemoHcTpanuu

TaGauilbl U cXeMBbI: «AHATU3UPYIOIIEE
cKpemuBanuey, «Hemomxoe

CocCTaBnsAITh CXEMbI AaHATU3UPYIOIIETO
CKPEIIMBAHUS U pEIaTh TeHETHYECKHE
3a7a4M Ha aHAJIM3UPYIOIIee
CKpEIIMBAaHUE W HEIIOIHOE

JIOMUAHHUPOBAHUE JIOMUHUPOBAHUE
12.3 | Iurudpuanoe JurubpunHoe ckpemuBanue. Tpetuid PackpeiBaTh coaepxanre TEPMUHOB U
CKpEILIMBAaHUE 3aKOH MeHes — 3aKOH He3aBUCUMOTO | MTOHSATUN: TUTUOPUTHOE CKPEIIUBAHME,
HacJIeI0BaHUs TPU3HAKOB. (hEeHOTUTIUYECKUH pajuKall.
[{uTosIOrNYecKrne OCHOBBI OnuceiBaTh onbIThl I'. MeHaens no
JTUTUOPHUIHOTO CKPEIIUBAHUSI. M3YUYECHUIO HACIICIOBAaHUA IBYX Map
JdemoHcTpanuun MIPU3HAKOB Y TOPOXa MOCEBHOTO.
[Toptper: I'. Mennens. [TpuBOIUTH GOPMYTUPOBKY TPETHETO
Tabauiel u cxeMmbl: « TpeTHii 3aKoH 3akoHa ['. Menpens (3akoHa
Meunnens». HE3aBUCHMOT0 HACJIEA0BaHUs
OO0opynoBaHue: MOJIENb MPU3HAKOB) U OOBACHSTH €T0
JUIS1 IEMOHCTPALUY 3aKOHA LUATOJIOTUYECKUE OCHOBBI.
HE3aBUCHUMOT0 HACJIeA0BaHUs [IpuMeHATh MaTEMATUYECKUM PacU€T ¢
MIPU3HAKOB; CBETOBOM MUKPOCKOIT; MOMOIIBI0 PEHOTUITUYECKOTO pajrKaa
MuKpompemnapat «/po3odumar. Y METOJa IEPEMHOKEHUS BEPOSTHOCTEN
IIpakTHyeckas padora BApUAHTOB PACILIEIUICHUS IPU3HAKOB Y
«3yuenue pe3ysbTaToB MOTOMKOB 110 (D€HOTUITY U TEHOTHITY.
TUTHOPUIHOTO CKPEIIMBAHUS CocTaBisTh CXeMbI TUTHOPHIHOTO
y IpO30(HITBI» CKpEILIMBAaHUS U PEUIATh TCHETUYECKNE
3a/1a4d Ha JUTUOPUIHOE CKPEIIMBAHUE
12.4 | CuerienHoe CuenyieHHOE HAcIeJOBaHUE MPU3HAKOB. | PackphIBaTh Co/iepKaHUE TEPMUHOB U
HacJieJOBaHUE Pa6otel T. Moprana. CrenieHHoe MOHSITHH : CIICINICHHOE HACJICIOBAaHHUE,
MIPU3HAKOB. HaCJIEI0OBaHNE I'€HOB, HAPYIIIECHUE HapyLIEHHS CUETUIEHUS I'€HOB,
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XpOMOCOMHas TEOpUs
HACJIEICTBEHHOCTH

CLETLICHUS MEXKTy TeHaMHU.
XpOMOCOMHas TEOpUs
HACJIEJICTBEHHOCTH.
JdemoHcTpanuu

[Toptper: T. Mopras.

Ta6auiiel u cxeMbl: «ClEIIIEHHOE
HacJIeJJ0BaHNE MPU3HAKOB

y Ip030(UITBD».

Oo6opynoBanue: MOJICIb

JUTSL IEMOHCTPAIIUU CIETIIICHHOTO
HACJIEJIOBAaHUS MMPU3HAKOB.

KPOCCHUHI'OBEP, PEKOMOMHALIMS T€HOB,
IT€HETUYECKHUE KapThl, MOPTraHUA.
[TpuBOIUTH POPMYIHPOBKH 3aKOHOB
MopraHna (3akoHa CLENIJIEHHOTO
HACJIEJOBaHUs T'€HOB U 3aKOHA
HapyUICHUS CLETICHUSI MEX/1y TeHaMu )
U OOBSACHATD UX IIUTOJIOTUYECKUE
OCHOBBL.

IlepeunciisiT OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOM T€OPUHU
HACJICACTBEHHOCTH.

Pewate renernueckue 3a1auu

Ha CLEIJICHHOE HACIE0BaHUE I€HOB U
HapyLIEHHUE CLECIUICHUSA MEXKy TeHaMHU

12.5

I'eneTuka noia

['eneTuka mosia. XpoMOCOMHBIM
MEXaHHU3M ONpEeIeIICHUS T0JIa.
AyTOCOMBI 1 MIOJIOBBIE XPOMOCOMBI.
['oMorameTHbI 1 reTeporaMeTHBIN
nos. I 'eHeTnueckas CTpykrypa
OJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.
JdemoHcTpauuu

TaOuuiel M cxeMbl: «I 'eHeTrka mosna,
«Kapunotun uenoseka», «Kapunorun
npo3oduey, «KapuoTur nTuiibn

PackpsIBaTh coqiepKaHue TEPMUHOB U
MOHSATUIA: ayTOCOMBI, TIOJIOBBIE
XpOMOCOMBI, TOMOTaMETHBIH 1101,
reTepOoramMeTHbIN MOJ.

OOBSICHATH XPOMOCOMHBIN MEXaHU3M
ONPEAEIIEHHUS TI0JIA Y OPraHU3MOB.
[IprBOAUTE MpUMEPHI HACIIEAOBAHUS
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.
CocTaBlTh CXEMbI CKPEIIUBAHUS U
pelarh FeHETUYECKNE 3a/1a4l Ha
HACJIeI0OBaHNE TPU3HAKOB, CLIETIJIEHHBIX
C TIOJIOM.
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[TpuBOANTH MPUMEPHI TEHETUYECKUX
3a0osieBaHMi U 1e(PEeKTOB

y OPraHU3MOB, CBS3aHHBIX C TIOJOBBIMH
XpOMOCOMaMU

12.6 | I'eHoTHII KaK
LIEJIOCTHAS CUCTEMA

I'eHoTHII KaK 1IeIOCTHAS CUCTEMA.
[renoTponust — MHOXKECTBEHHOE
JiericTBUe TeHa. MHOKeCTBEHHBIN
ayutenu3M. B3aumoiencTeue
HeaJJICJTbHBIX T€HOB.
KommiemeHnTapHOCTB. DNIMCTA3.
[Hommepust.

['eHeTnUeCKHil KOHTPOJIb PA3BUTHS
pacTEeHHH, )KUBOTHBIX U YEJIOBEKA, a
Takke (PU3U0JIOTHUECKUX TTPOIIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX (DYHKITHH.
I'eHeTnueckue MeXaHU3MBI
cuMOHnoOreHe3a, MeXaH1u3Mbl
B3aMMOJICVCTBUA «XO35IMH — [apa3uT»
U «XO35TUH — MUKPOOHOM.
['eHeTHUECKHE ACTIEKTHI KOHTPOJIS U
W3MEHEHUS HACJICACTBEHHOU
uH(OpMaIMH B TTOKOJICHUAX KICTOK

Y OPraHUu3MOB.

JdemoHcTpauuu

Tabnuupe! 1 cxeMbl: «MHOKECTBEHHBIN
annenu3my; «B3zanMoieicTBE TEeHOBY

PackpeiBaTh cojiep:kaHuE TEPMUHOB U
MOHATHN: MHO>KECTBEHHOE JICCTBHE
reHa (ruieliorponus),
KOMIUJIEMEHTaPHOCTb, ATIUCTA3,
MOJTUMEPHSL.

Omnpenensts GOpMBI B3aUMOICHCTBUS
aJlJICIbHBIX M HEAJUICJIbHBIX I'eHOB.
[TpuBOAUTE MPUMEPHI INIEHOTPOITHOTO
EeHUCTBUSA T'€HOB.

PemaTte reHeTHUECKHE 3a/1aUN

Ha B3aNMO/IECHCTBHE HEAJUICIbHBIX
I'eHOB

HToro yacoB o teme

10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYNBOCTH»

13.1 | I3meH4YnBOCTH 1 B3aumopelicTBre TeHOTHUIIA U CPEIb PackpeIBaTh cojiep:kaHUE TEPMUHOB U
MPU3HAKOB. Bus npu hopMupoBaHuu (peHoTumna. MOHSITUN: U3MEHUYUBOCT,
U3MEHYUBOCTH N3MeH4YnBOCTh IPU3HAKOB. HEHACJIe/ICTBEHHAs! N3MEHYUBOCTb,

KauecTBeHHbIE U KOTUYECTBEHHBIC HACJIeICTBEHHAs] K3MEHYUBOCTb.
npuU3HaKu. Buabsl U3MEHUHUBOCTH: CpaBHUBATbh HEHACIIEJCTBEHHYIO
HEHACJIeICTBEHHAsI U HACJIEJCTBEHHAs. | M3MEHYUBOCTh C HACII€CTBEHHOM.
JeMoHCTpanun [IpuBOUTH MPpUMEPHI KAYECTBEHHBIX U
Tabuuiiel ¥ cxeMbl: «Busl KOJIMYECTBEHHBIX MTPU3HAKOB
U3MEHUYUBOCTH. OpraHU3MOB, MPOSBIICHUN
OO6opyaoBaHue: KuBbIC 1 TepOapHbIE | Y OPraHU3MOB HEHACJICICTBEHHOMN U
AK3EMIUISIPbl KOMHATHBIX PACTECHUI; HACJIeICTBEHHON U3MEHUHUBOCTHU
pucyHnk# (potorpadun) )KUBOTHBIX

C pa3JINYHBIMH BHJIAMHU U3MEHYUBOCTHU

13.2 | MoaudukanmoHHast 2 MoaudukannoHHas U3MEHYUBOCTb. PackpbIiBaTh cojiep:kaHrue TEPMUHOB U
W3MEHUYUBOCTD Ponb cpenst B popmupoBanumn MOHATHI: MOIU(DHUKAIMOHHAS, UK

MOIU(PUKAIUOHHON U3MEHUYNBOCTH.
Hopwma peakuuu npusHaka.
BapuanuonHbIi ps 1 BapualOHHAs
kpuBas (B. Noranucen). CoiicTBa
MOIU(PUKAIUOHHON H3MEHYNBOCTH.
JdemoHcTpauuu

TabauIIbl ¥ CXEMBI:
«MoaundukarmoHHass U3MEHIUBOCTHY.
OO6opyaoBanue: xuBble U repOapHbIE
HK3EMILISIPbl KOMHATHBIX PACTCHUN;
pucyHk# (hororpaduu) ;KUBOTHBIX

dbenoTunrUeckasi, ”3AMEHUYUBOCTD,
BapUaHTa, BApUAILIMOHHBIN psij,
BapuallMOHHAs KpUBasi, HOpMa
peaKuny Npu3HaKa,

MOIU(UKAIIH.

XapakTepu3oBaTh CBOMCTBA
MOAU(UKATUOHHON U3MEHYUBOCTH.
[Toka3bIBaTh pOJb YCIOBHUM BHEIIHEN
Cpebl B pa3BUTUU MOAU(PUKAITUOHHON
VW3MEHUYHUBOCTU Y OPTaHU3MOB.
Ctpouts BapualMOHHBIE PSIAbI U
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C IpUMEPAMH MOIU(PUKALNOHHOM
U3MEHYUBOCTH.

JlaGopaTopHasi paGora
«HccenenoBanue 3aKOHOMEPHOCTEN
MOJU(PUKALUOHHON U3MEHYUBOCTH.
[TocTpoenune BapualMOHHOT O psAaa U
BAPUALIMOHHON KPUBON»

rpauk KpuBOH HOPMBI PEAKIIUU
IIPU3HAKOB Y PA3JIMYHBIX OPTraHU3MOB

13.3 | 'enoTnnnueckas I'enoTunuueckas N3MEHYHUBOCTb. PackpeiBaTh copepxaHne TEPMUHOB U
M3MEHYHBOCTD. CBolicTBa TEHOTUITHYECKOM MOHSATHI: KOMOMHATUBHAS
KomOunaTuBHas U3MEHYUBOCTU. BUIbI TEHOTUNTMYECKON | M3MEHYMBOCTh, MYyTaIlMOHHASI
U3MEHYHBOCTH M3MEHYMBOCTH: KOMOMHATHBHAS, W3MEHYUBOCTh, KOMOWHAIINH, MYTaIUU.

MyTallMOHHAS. XapakTepu3oBaTh CBONCTBA
KomOuHaTuBHAs M3MEHYNBOCTb. TeHOTHITMYECKON M3MEHUYHNBOCTH.
Melio3 1 MoJIOBOM POLECC — OCHOBA OnuceIBaTh MEHO3 U MOJIOBOM MPOIIECC
KOMOHMHATUBHOM M3MEHYHUBOCTH. KaK OCHOBY MPOSIBJICHUS] Y OPTaHU3MOB
Posib KOMOMHATHBHOM N3MEHYNBOCTH KOMOHMHATHBHON M3MEHYHUBOCTH.

B CO3JIaHUU T€HETHYECKOTO [Toka3bIBaTh HA KOHKPETHBIX MPUMEPAX
pazHooOpa3us B Ipejenax OaHOTo POJIb KOMOMHATUBHON M3MEHYMBOCTH
BHJIA. B CO3/IaHMU T€HETUYECKOI'O
JdeMoHcTpauuu pa3HOOOpa3uss OPraHU3MOB B IpeIeIax
Tabuuie! u cxembl: «KoMOMHATHBHAS OJHOTO BHJIA.

U3MEHUYHUBOCTBY, «Meno3», CpaBHUBATh TEHOTHUITMYECKYIO
«OnI010TBOPEHHEY W3MEHUYMBOCTDH ¢ MOJIUPUKAITMOHHOMN

13.4 | MyraruoHHas MyTanmoHHast U3MEHYMBOCTh. BUbI PackpriBaTh cojiep:kaHue TEPMUHOB U
U3MEHUYUBOCTb. MYTAaIWii: TEHHBIE, XPOMOCOMHBIE, MOHATHUI: MyTaIliH, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiiku (abeppatun),
MYTallMOHHOTO UHAYLUHAPOBAHHBIE MyTAlMU. SIN€pHBIE | TOJUIUIOWIUS, AHEYIIOU/ U, MYTaHT,
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rpouecca.
DIUreHeTuKa

Y IUTOIUIA3MATUYECKUE MYTAIUU.
ComaTtryeckure 1 MoJIOBbIE MYTaIlUU.
[IprynHBI BOBHUKHOBEHUS MyTaLIUM.
MyTareHsl ¥ UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO MpoIiecca. 3aKOH
TOMOJIOTUYECKUX PAJIOB

B HACJICACTBEHHOM M3MEHUYNBOCTH
(H.W. BaBuiioB). BuesinepHas
W3MEHUYMBOCTh M HACJICJICTBEHHOCTD.
Onueenemuka u 3nueeHOMUKA,

POJIb dNUceHeMu4ecKux hakmopos

6 HACNeO0B8AHUU U UBMEHYUBOCTNU
(enomunuueckux npUHaAKos

V Op2aHu3Mos.

JdeMoHcTpauuu

[Toptperst: I'. /e @pus, B. MoranuceH,
H. 1. BaBunos.

TaOuuiel ¥ cXeMbl: «I eHeTHYecKue
3a00JIEBaHUS YEIOBEKaY, « BUIbI
MYyTaL».

O0opynoBaHue: )KUBBIC U TepOapHbBIC
AK3EMIUISIPhl KOMHATHBIX PACTEHUM;
pucysku (potorpadum) )KUBOTHBIX
C pa3IUYHBIMHU BUJIAMHU
U3MEHYHBOCTH.

MyTareHsl.

IIpuBOAUTE NIPUMEPBI MYy TALIUM,
BCTPEYAIOIINXCS Y PA3HBIX OPraHU3MOB.
Knaccuduumuponats MyTanuu

IO Pa3HBIM OCHOBAHUSM.

Pa3nuuaTh Ha 1300paxkeHusx (cxemax,
Ta0JIMIIaX) TeHHbIE MYTAIIHH,
XPOMOCOMHBIE IEPECTPOUKHU Pa3HBIX
BUJIOB: JIEJICLUN, TYTUITMKALINH,
TPaHCJIOKAllU1, THBEPCUU; TEHOMHBIE
MyTaluu.

CpaBHUBATh MKy COOON MyTalUH
pPa3HBIX BUIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMUOHHON U3MEHYUBOCTH.
Ha3zpiBaTh NpuyrHBI MyTaIW,
BBISIBJISITh UCTOYHUKU (DAaKTOPOB-
MYTarcHOB B OKPYKaroLIEu cpelie
(KOCBEHHO).

[TpuBOANTH GOPMYIHPOBKY 3aKOHA
TOMOJIOTUYECKUX PANOB U
HACJICICTBEHHOU U3MEHUYNBOCTH

H. . BaBuiioBa 1 000CHOBBIBATh €TI0
3HAYEHME I PAKTUKH CEIIBCKOTO
XO351MCTBA
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IIpakTHyeckas padora
«MyTtanuu y 1po30(]uiibl (Ha TOTOBBIX

MUKpOIpEnapaTax)»
HToro yacos 1o TemMe 6
14 | Tema «I'eHeTHKA Y€JI0BEKA»

14.1 | 'eneTnKa yeaoOBEKa. 3 Kapuotumn uenoBeka. Mexaynapoanas | PackpsiBaTh copepikaHue TEPMUHOB U
MeTobl mporpaMmMa MCCJIeIOBaHUsI TeHOMA MOHSITUIN: CEKBEHUPOBaHUE, KapTa
MEIUIITHCKOMN yesoBeka. MeTo1pl U3y4eHUsI TCHETUKHU | XPOMOCOMBI, MPOOaH 1, HACIECTBEHHbIE
FeHETHUKH YyeJIOBEKA: TeHEAJIOTHYECKHH, 0oJie3Hn (MOHOTCHHBIC, ITOJTUTCHHEIE,

OJIM3HEIOBBIN, IUTOTCHETUYECKHH,
MOMYJISIIUOHHO-CTATUCTUYECKHUH,
MOJIEKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE ONpeIeICHUE TeHOTHUTIA:
ITOJITHOTEHOMHOE CEKBEHUPOBAHHUE,
TCHOTUITUPOBAHUE, B TOM YHUCJIE

¢ noMoieto [1IP-ananu3a.
HacnencrBennsie 3a00j1eBaHUs
yeJioBeKa. ['eHHbIe 1 XpPOMOCOMHBIE
0ose3HH yelioBeka. boiesnu

C HacJIeACTBEHHOM
MIPEIPACIIONONKEHHOCTHI0. 3HAUCHUE
MEIUIMHCKON IT'€HETHUKH

B MIPEIOTBPAILICHUH U JICYEHUU
FeHETUYECKHX 3a00JIEBAaHUI Y€I0BEKA.
MenuKo-reHeTHYECKOe
KOHCYJIbTUpOBaHUE. CTBOJIOBBIC
KiaeTKu. [loHAaTHE «TeHEeTHYEeCKOTrO

T'€HHBIC, XPOMOCOMHBIE ), MEIHKO-
TeHETUYECKOE KOHCYJIbTUPOBAHUE,
JOPOJ0Bast AMAarHOCTHKA, aMHUOLIEHTES.
[lepeuncnsiTb 0COOEHHOCTH U3yUEHUS
TE€HETUKH YEJIOBEKA U METObI
MEJIULIMHCKON T€HETUKHU.
XapaKkTepu30BaTh METOIbI H3yUYCHHUS
I€HETUKH YeJIOBEKA (T€HEAIOTMYECKHUI,
OJIM3HELOBBIN, IINTONCHETUYSCKHI,
MOJIEKYJIIPHO-TEHETUYECKU M,
MONYJIALIMOHHO-CTATUCTUYECKUIN ).
OnuceIBaTh 1ENH, 3aa41 U
JOCTHXKEHUS MEXIyHAPOTHON
nporpaMmbl «I'eHOM yenoBeKay.
Paznuuars Ha U1300pakeHUAX (CXemax,
Ta0IMIAX) KapThl XPOMOCOM
(renetnueckue, pU3NUYECKUE,
CHKBEHCOBBIE).
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rpy3a». OTUYECKHE ACTIEKTHI
UCCIIEJOBAaHUH B 001acTu
PENAKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

I'enetnueckue GaKTOPbI MOBBIIIEHHOM
YyBCTBUTEJIBHOCTH YEJIOBEKA

K (pu3nyeckoMy U XUMHUYECKOMY
3arpsA3HEHUIO OKPYKAOLIEN CPEBI.
I'eneTnyeckas npeapacnoioKeHHOCTh
YEJI0BEKA K MATOJIOTHUSIM.
JdemoHcTpanuu

Tabauiet u cxembl: «Kapuotur

4enoBekay, «MeToIbl u3ydeHus
IeHETHKH YelloBeKay, «[ eHeTnueckue
3a001eBaHUS YETIOBEKAY.
IIpakTuyeckas pabora

«CocTaBiieHHE U aHAJIU3 POJAOCIOBHOIN

OnuceIBaTh METOBI COBPEMEHHOTO
OTIpeICIICHHsSI TCHOTHUIIA OpTaHU3Ma!
MOJITHOTEHOMHOE CEKBECHUPOBAHHUE,
TCHOTUITMPOBAHHUE, B TOM YHUCIIC

¢ nomoupro I1IP-ananu3a.
XapakTepu30BaTh HACICACTBCHHBIC
3a00JIeBaHUs YeJIOBEKA U 3a00JI€BaHUA
C HacjleJACTBECHHOM
MIPEIPaACTIOI0KEHHOCTBIO.
CpaBHUBATh T'€HHBIE, XPOMOCOMHBIE
00J1e3HM YeJIOBEKa U 00JIE3HU

C HacJIeACTBEHHOM
MIPEAPACIIONOKEHHOCTBIO.
YcraHaBIMBaTh B3aUMOCBSI3b MEXKITY
HAacJIeICTBEHHBIMH 3a00JIEBAaHUSIMU

YeJI0oBeKa U UX TEHETUUYECKOU OCHOBOM.

OO0OO0CHOBBIBAaThH 3HAYEHHE MEIUKO-
TEHETUYECKOr0 KOHCYJIbTUPOBAHUS
B MIPEJOTBPAIICHUHN U JICYEHUHN
HACJIEICTBEHHBIX 3a00JIEBaHUI
YyeJ0BeKa

Nroro yacoB no teme 3
15 | Tema «Cenexkuusi OpraHu3sMoB)
15.1 | OcHOBHBIE TOHATHUS 1 JlomecTukanus v CeIeKIHsl. PackpsiBaTh copepkaHue OCHOBHBIX

CCJICKIINH

3apokIeHUE CEICKIINU U
JIOMECTHUKAIIMU. Y YCHHE
H.A. BaBumnosa o LlenTpax

TOHSITUM : CEICKIUS, JOMECTUKALIHSI,
MIPUMUTHBHAS CEJIEKIIHUS,
KOMOWHATUBHAS CEJIEeKIIUsI, COPT,
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IPOUCXOKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUM. PoJib cenexuuu
B CO3/IaHUM COPTOB PACTEHHUN U MOPO]
#UBOTHBIX. COpT, MOpOAA, LITAMM.
3aKOH FTOMOJIOTUYECKHX PSIIOB

B HACJIEJICTBEHHOW U3BMEHYNBOCTHU
H.M. BaBunoBa, ero 3HaucHUE

JUTS CEJIEKIIMOHHOM paOOTHI.
JdemoHcTpanuu

[loprpetsr: H. 1. BaBuiios,

N. B. Muuypumn, I'. /I. Kapneuenko,
IT. IT. JIykbsinenko, b. JI. Actaypos.
Tabmwmiiel u cxeMbl: «L{eHTpbI
MPOUCXOXKIEHUSI U MHOTO00pasus
KYJbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJICICTBEHHOW U3MEHYUBOCTI.
JlaGopaTopHasi paGora
«/3yuenune copToB KyJbTYPHBIX
pacTeHui U NOpoJ JOMAIITHUX
YKABOTHBIX»

opoJia, ITaMM.
[IepeunciisiTh OCHOBHBIE ATAIIbI
Pa3BUTHS CEJIEKIIMU KAaK MPOIecca U
HayKH.

XapakTepu3oBaTh COAECPKAHUE YUCHUS
H. . BaBunosa o LlenTpax
MIPOUCXOXKCHUS 1 MHOT'000pa3us
KYJIbTYPHBIX PACTCHUM.

[TokasbiBaTh LIeHTPBI TPOUCXOXKACHUS U
MHOT'000pa3usi KyJIbTyPHBIX pacTCHUHN U
[leHTpbl TOMECTUKAIIUM TOMAITHUX
KMBOTHBIX Ha KapT€ MHUPA, CBA3BIBATH
UX MECTOTIOJIOKEHUE C OYaramu
BO3HUKHOBEHUS JIPEBHEMIIINX
[UBUJIN3AIIHAN.

CpaBHHMBATH COPT, IOPOAY, IITAMM

C BUJAMH-POAUYAMH.

OO60CHOBBIBATH 3HAYCHHE 3aKOHA
TOMOJIOTHYECKHUX PSAJIOB B
HACJIEICTBEHHOW U3MEHYUBOCTHU

H. W. BaBunosa 115 CEIEKIIMOHHOU
paboThI.

OnuceIBaTh NEPCIEKTUBBI
JIOMECTUKALMU U CO3JJaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHHUI, TOPOJ
JIOMAIIIHUX )KUBOTHBIX U IITAMMOB
MHKPOOPraHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3y4YE€HUE U
HCITOJIb30BaHHE
FeHETHYECKHUX

pecypcoB

Mertonbl CeNneKUMOHHON PabOTHl.
HckyccTBeHHBIN OTOOP: MACCOBBIN U
WHJMBUYaJbHBIA. DTalbl
KOMOUHAIIMOHHOM CEJICKIIUU.
HcneiTanue npou3BoauTenei

1o MOTOoMCTBY. OTOOp 1O TEHOTHUTTY

C IOMOUIBIO OIIEHKH (peHoTumna
MOTOMCTBA U OTOOP IO TEHOTUITY

¢ nomouieto ananusa JHK.
HckyccTBeHHBINM MyTareHes Kak MeToJ]
CEJICKIIMOHHON PadOTHI.
PamuannoHHbIN 1 XUMWYECKUN
MyTareHe3 Kak ICTOYHUK MyTallHii

y KYJIbTYPHBIX (JOPM OpTraHU3MOB.
Hcnonp30BaHnEe rEHOMHOTO
pPEOAaKTUPOBAHUS U METOJOB
pekomObuHauTHBIX JIHK 11t momyuenus
MCXOJIHOT'0 MaTepuaa JJis CEJICKIHUU.
[TonyuyeHre MoIUIIONI0B.
BuyTtpuBugoBas rubpuan3anus.
biu3kopoaCcTBEHHOE CKPEIIMBAHHKE,
win nHOpuauHT. HepoactBennoe
CKpellMBaHUE, WU ayTOPUIUHT.
['eTepo3uc u €ro NpUIMHBI.
Hcnonp3oBanue rerepos3uca

B cenekunu. OtaanéHnas
rubpunuzauus. [Ipeogonenue

PackpsiBaTh cojiep:kaHie TEPMUHOB U
MOHSTHI: HICKYCCTBEHHBII 0TOOP,
MIPOU3BOIUTEIH, FIKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPEIIMBAHKE, UITU
UHOPUJIUHT, HEPOACTBEHHOE
CKpelIMBaHUE, U AyTOPUIUHT, YUCTAs
JMHUS, TeTepo3uc (TudpuaHas cuia),
T€HOMHOE PEJIaKTUPOBAHUE,
HCKYCCTBEHHBIN MyTareHes, pakTopsbl-
MyTareHbl, MOJUTIION/IBI, OTAAIEHHAS
rudpuIn3aIys, CCKBeHUPOBaHUE.
XapaKkTepu30BaTh OCHOBHBIE METOIbI
CEJIEKLIMM PACTEHUI U KUBOTHBIX:
MCKYCCTBEHHBIN 0TOOp U
rUOpUIU3AIIHIO.

CpaBHUBATh MAaCCOBBIN HCKYCCTBEHHBIN
0TOOp ¢ MHAMBHUAYAJIbHBIM, TOKA3bIBATh
WX 3HAYEHHE JJIs1 CEJIEKIUU
KyJbTYPHBIX PACTEHUN U TOMAITHUX
KUBOTHBIX.

[IpuBOaUTH KOHKPETHBIE TPUMEPHI
OTIaJIEHHON THOpUIU3aLIMU B CEJIEKIINH.
OnuceiBath onbIT I'. J[. Kapnieuenko

10 TIPEOI0JICHUIO OCCIITOAUS
MEKBHI0BBIX THOPUJIOB.

Paznuuars Ha n3o00paxeHusx (cxemax,
Ta0JUIIaX) Y OTAEIbHBIX
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OecIuIo/Iust MEXBUIOBBIX THOPHUIOB.
JlocTrKeHus CeIeKIIMU PaCTeHUH U
KUBOTHBIX. «3€1€Has pegonoyusLy.
CoxpaHeHue U U3y4eHUE TEHETUUECKUX
pPECYPCOB KYyJIbTYPHBIX PACTEHUM U UX
JTUKUX POAMYEH JJIs1 CO3/1aHUS HOBBIX
COpPTOB M THOPHUIOB
CEIIbCKOXO03MCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpaegneHue
2EHEMUYECKUMU PeCypcamul
CeIbCKOXO3AUCMBEHHBIX U
NPOMBICIOBBIX HCUBOMHBIX 8 YETISIX
VAVHULEHUSL CYULeCMBYIOWUX U CO30AHUSL
HOBbIX NOPOO, IUHUIL U KPOCCO8, 8 MOM
yucsne ¢ NpUMeHeHuem CO8PEMEHHbLX
MeMo008 HAYUHBIX UCCIe008AHULL,
nepeooswix uoell u NepCneKmuBHbIX
MeXHON02UIL.

JdemoHcTpauuu

[Toptpersi: H. . BaBuiios,

N. B. Muuypus, I'. JI. Kapnieuenko,

H. bopnoyr, /I. K. benses.

TaOuunel U cxeMbl: «MeToabl
cenekumny, «OTaanéHHas
rubpuauzanusy, «MyrtareHesy.
JlaGoparopHasi padora

«M3yyeHne MeTO10B CEJICKIINU

MPEICTAaBUTENIE KOHKPETHOTO COPTa U
MOPOJBI XO35IMCTBEHHO LICHHBIE
MPU3HAKU, HEOOXOIUMbIE YETIOBEKY.
XapaKTepru3oBaTh POJb CEJICKIINU

B 00eCIeueHUH PO I0BOIBLCTBEHHOM
0€e30IMacCHOCTH YEJIOBCUECTBA.
[IprBOIUTE KOHKPETHBIE IPUMEPHI
JIOCTUKEHUM CEJIEKIINU KYJIbTYPHBIX
PAaCTEHHUM U IOMAIIHUX >KUBOTHBIX

B Poccun
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pacTeHu»

IIpakTHyeckas padora
«IIpuBHUBKa pacTeHUN».
IKeKypcusi «OCHOBHBIE METOBI U
JNOCTVYKEHUS CEJIEKI[UU PACTEHUH U
KUBOTHBIX (Ha CENEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMmy,
COPTOUCIIBITATEIbHBIN YYaCTOK,

B TEIJINYHOE XO35MCTBO,

B JJaOOpaTOPHUIO arpOyHUBEPCUTETA WU
HAy4yHOTI'O LIEHTPa)»

HToro acos 1o teme 4
16 | Tema «buOTEXHOJIOTHSI U CHHTETHYECKAS OHOTOTHD»
16.1 | buorexHoIOTHS KaK 1 OOBEKTHI, UCIIONIb3yEMbIE PackpriBaTh cosiepkaHue TEPMUHOB U
HayKa U OTpaciib B OMOTEXHOJIOTUH, — KIIETOUHBIC U TIOHATHI: OMOTEXHOJIOTHS,
IPOM3BOJICTBA TKaHEBBIC KYJIbTYpHI, TpaIUIIMOHHAS OMOTEXHOJIOTHS,

MUKPOOPTaHU3MBbI, UX XapaKTEPUCTHUKA.
TpanummonHas GMOTEXHOJIOTHS:
xJie0oneueHne, moydcHue
KHCJIOMOJIOYHBIX MTPOAYKTOB,
BUHOJIEIMEe. MUKPOOHOIOTHYSCKUI
cuHTe3. OOBEKTHI
MHUKPOOHOIOTHYSCKUX TEXHOJIOTHHM.
[Tpou3BocTBO O€NTKa, AMHHOKHUCIIOT U
BUTAMHUHOB.

JdemoHcTpauuu

Tabauib! 1 cxeMbl: «lcnojb30BaHue

MHUKPOOHOJIOTHYECKUI CUHTE3,
MUKPOOHOJIOTHYECKAsT TEXHOJIOTHSI.
[TepeunciiaTh HanIpaBICHUS
OMOTEXHOJIOTUH; TIEJIH U 3a/1a4H,
CTOSIIITME TIepe] OMOTEXHOIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
WCIIOJIb3yEeMbI€ B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIE METOIbI
TPaIUIIMOHHON OMOTEXHOJIOTHH U
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MUKPOOPTaHU3MOB B POMBIIIUIEHHOM
IIPOU3BOJICTBE.

JlaGopaTopHasi paGora

«M3yueHne oObEKTOB
OMOTEXHOJIOTHI.

IIpakTHyeckas padora
«ITonyyeHne MOJIOYHOKHUCIIBIX
POYKTOBY.

Ikckypeus «buorexnonorus —
Ba)KHEHIIIas TPOU3BOAUTENbHAS CUIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOZCTBO )»

TOCTIKEHUS MUKPOOHOJIOTTIECKOM
TEXHOJIOTUU.

OO00CHOBEIBAThH 3HAYECHHUE
OHMOTEXHOJIOTUH

JIJIS CEJIbCKOXO03SMCTBEHHOTO
TIPOU3BOJICTBA

16.2

OcHOBHBIC
HaIpaBJICHUS
CUHTECTUYCCKOM
OHoJIOruu

Co3naHue TEXHOJIOTUN U
WHCTPYMEHTOB II€JICHANPABIECHHOT O
M3MEHEHUA U KOHCTPYHPOBAHUS
T€HOMOB C IEJIbIO TTOJTyUYEeHUS
OPraHU3MOB U UX KOMIIOHEHTOB,
coAEepKalMX HE BCTPEUAIOLIUECS

B IIpUpOe OMOCHHTETUYECKUE Ty TH.
Knerounas naxenepusi. Meto bl
KYJIbTYPBI KJIETOK ¥ TKAHEW PACTCHUU U
*UBOTHBIX. Kprobanku. ComaTudeckas
TUOPHUIN3AINS ¥ COMATHICCKHM
smOpuorenes. Mcronas3oBanue
TarIouJI0B B CEJICKIIUHM PACTCHUH.
llonyuenue MOHOKIOHAIbHBIX AHMUMEI.

PackpsIBaTh coqiepKaHue TEPMUHOB U
MOHSATUI: KJIETOUHASI UHKEHEPUS,
KJIETOYHAsl TEXHOJIOTUS, METO/T
KYJIbTYPBI KJIETOK U TKaHEM,
TOTUIIOTEHTHOCTb, ITIOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIBHOE
Pa3MHOKEHHUE PACTEHUH, COMAaTUYECKas
ruOpUIN3aIns, TaIUIONUIbI, THOPUIOMBI,
MOHOKJIOHQJIBHBIE U MOJUKIOHAJIbHbIE
AHTUTEJIA, METOJI TPAHCIUIAHTALUH SAEDP,
KJIOHUPOBAHUE.

XapakTepru3oBaTh OCHOBHBIE
HaIpaBJICHUS] CHHTETUYECKON
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHANbHBIX U
NOJUKTIOHATIbHBIX AHMUMEN

6 meouyune. VIckyccTBeHHOE
OIUIONOTBOpEHUE. PEKOHCTPYKIIMS
SMIEKIIETOK U KIOHUPOBaHUE
KUBOTHBIX. MeTO1 TpaHCIIaHTAI[UU
aep KIeToK. Texnonoeuu
0300p08IeHUsl, KYIbMUBUPOBAHUS U
MUKPOKIOHATbHO20 PA3MHONCEHUSL
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.
JdemoHcTpanuu

Tabauiet u cxembl: «KneTounas
VHXKXECHEPUS»

OnunceiBaTh HA KOHKPETHBIX TPUMEpPax
METO/bI KJIETOUYHON NHKEHEPUH.
[IpuBOAUTH MPUMEPHI UCTIOJIB30BAHUS
MOHOKJIOHAJIbHBIX U MOJIUKIOHAJIBHBIX
AHTUTEN B MEJULIUHE.

OueHnBaTh 3HAYEHUE CUHTETHYECKOMN
OMOJIOTHH JJIs CeJIbCKOro XO35UCTBA U
MEIULIAHBI

16.3

XpOMOCOMHas U
re€HHasl UHKEHEepUs

XpoOMOCOMHAasl U T€HHAsI UHKEHEPUSL.
HckyccTBEeHHBIN CUHTE3 T'€HA U
KOHCTPYHUPOBAHUE PEKOMOMHAHTHBIX
JHK. Coz0anue mpamnceennwvix
opeanuzmos. JloctuxeHus u
MIEPCIIEKTUBBI XPOMOCOMHOW Y TEHHOU
WHXXEHEPUU. DKOJIOTUYECKUE U
ATHYECKHE TPOOIEMbI TCHHON
WHXEHEPUHU.

JdemoHcTpauuu

Tabauiiel u cxembr: «I eHHas
WHKEHEPUS»

PackpsiBaTh coepkaHie TEPMUHOB U
MOHSATUI: T€HHAs] UHKEHEPUS,
PECTPUKIIMOHHBIE HIOHYKJIEAa3bl
(pecTpuKTa3bl), TUNKHAE KOHIIBI,
IJ1a3MUIbl, PECTPUKIIMS, TUTUPOBAHUE,
TpaHchopMalusi, CKpUHHHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOIU(PUITUPOBAHHBIE) OPTAHU3MBI.
OnuchIBaTh METOABI PEIIPOTYKTUBHOTO
Y TEpaneBTHUYECKOTO KIIOHUPOBAHMS,
KJIETOYHBIE TEXHOJIOTHH M CTIOCOOBI
T€HETUYECKOU UHKECHEPUH.
XapakTepu30BaTh TOCTHKEHUSI TEHHOU
WHXEHEPUHU.
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O1eHUBaTh YKOJIOTHYSCKUE U
ATUYECKUE TPOOJIEMbI KIOHUPOBAHUS U
CO3JIaHUSI TPAHCTEHHBIX OPTaHU3MOB,
MEPCIEKTUBEI PA3BUTHUSI XPOMOCOMHOM
Y TEHHOU UHXXCHEpUU

16.4

Menuiackue
OMOTEXHOIOTUU

MenuiuHckre OMOTEXHOJIOTUH.
Ilocmeenomnasn yugpposas
meouyuna. I1[P-ouacnocmuxka.
Memabonomnviii ananus,
2EHOYEHMPUYECKUL aHaNU3
npomeoma uenogexa Ojisi OYeHKU
COCMOAHUS €20 300POBbSL.
Hcnonvzosanue cmeoio8bix Kiemokx.
Tapeemnas mepanus paxa.
3D-6uounsicenepus ona paspabomxu
@DYHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOIO2ULL, CO30AHUS
KOMNJIeKCHbIX MKAHel couemaHuem
MexXHOI02ULL MPEXMEPHO20
ouonpunmunea u cxkapgonounea
0J151 peuterus 3a0ay
NepCOHANUZUPOBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHBIX BAKYUH C YeEIbiO
obecneuenuss KOMOUHUPOBAHHOU
s3auwumol om 6030youmeneii OPBU,
YCmaHosneHue MONeKYIAPHbIX
MEeXanusmMo8 QyHKYUOHUPOBAHUSL

PackpbIBaTh cojiep:kaHE TEPMUHOB U
MOHATUI: MEAULIUHCKAS
OMOTEXHOJIOTHS, METAOOJIOMHBII
aHaJin3, FCHOLICHTPUYECKUI aHaJIu3,
MEePCOHAIM3UPOBAHHASI METUIIMHA,
pereHepaTuBHasI MEJIUIMHA.
XapakTepu3oBaTb METObI
MEeTa00JIOMHOTO ¥ T€HOIIEHTPUUYECKOTO
aHaJIn3a; UCIOJIb30BAHUE CTBOJIOBBIX
kieTokK; [I[[P-quarHocTuKy; TapreTHyro
TEparuio paxka
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PHK-cooepoicawux eupycos,
8bI3b18AIOUUX OCOOO ONACHbLE
3a0051e8aHUsl Yel08eKA U HCUBOMHBIX

HToro yacoB 1mo Teme 4
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pa3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB 00yyaroIuxcs
y4eOHOro npeameTa
1 Tema «3apoxkaeHue u pa3BUTHE IBOJIOIMOHHBIX MPeACTABIEHUI B OMOJI0THH»

DBOJIIOLIMOHHAS 1
teopus Y. JlapsuHa

DBostoninoHHas Teopus Y. JapBuna.
[Ipennochiku BOSHUKHOBEHUS
napBuHu3Ma. JKU3Hb U HayyHas
nestenbHOCTh Y. JlapBuHa.
JdemoHcTpanuu

IMoptpetsl: Apuctorens, K. JIunnen,
K. b. JlTamapxk, 3. XK. Cent-Unep,
K. KroBbe, Y. /lapBuH.

Tabauiet u cxeMbl: «CrucTema KUBOH
npuposl (1o K. JIunuerwo)y,
«JlecTHHIIA )KUBBIX CYILIECTB

(mo Jlamapky)», «MexaHu3m
dbopMupoBaHUS MPUCTIOCOOTICHUN

Yy PACTEHHUU U KUBOTHBIX

(mo Jlamapky)», «KapTta-cxema
MapuipyTa myreumectsus Y. /{apsunay,
«Haxonku Y. [{apBuna»

PackpriBaTh coqiepkaHue TEPMUHOB U
MOHSITUIN: KPEallMOHU3M, BU]I,
CUCTEMAaTHKa, OMHApHAasi HOMEHKJIATypa,
HMCKYCCTBEHHAs CUCTEMA
KJ1acCU(pUKAIIUU OPTaHU3MOB,
HUCTOPUYECKUM METOJI, TAPBUHU3M.
XapaKkTepu30BaTh B3IJIsAIbI
ApucTtoTens, OMneaokna, Jlykpemus
Kapa, /[>x. Pest Ha pa3zBuTHe KHUBON
MIPUPOJIBI.

OuenuBath Bkiax K. JIuanes

B Pa3BUTHE OHOJIOTHHU.

CpaBHUMBATH B3IJISbI HA BUJT U
sposroniuto K. Jlunnes, XK. b. Jlamapka
u Y. JlapBuna.

Kputnuecku oneHuBaTh
KpEalMOHUCTCKUE B3TJISAIbI HA KUBYIO
MIPUPONY.

[lepeuncnsiTh KyJIbTypHO-UCTOPUUECKHE
U €CTECTBEHHO-HAaYYHbIE MPEANOCHIIKH
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MOSIBJICHUSI DBOTIOLMOHHOW TEOPHUH

Y. lapsuHa.

OnuceIBaTh pOJIb HCTOPUYECKOTO
MeToa.

M3narath CyIHOCTH 3BOJIOLUOHHON
teopun Y. Jlapsusa.

Ha3zbiBaTh ocHOBHBIE (pakThl Ouorpaduu
Y. JlapBrHa U dTaIbl CO3AaHUs UM
ABOJIFOLIMOHHOU TEOPUU

1.2

JIBmKyIue Cusbl
YBOJIOIIMM BUJIOB
o Y. JlapBuny

JIBMOKYIIIHE CUJTBI SBOJTFOIIUU BUIO0B
no Y. JlapBuny (BbIcOKas
MHTEHCUBHOCTH Pa3MHOKEHHUS
OpraHU3MOB, HAclleJICTBEHHAs
U3MEHYMBOCTh, OOpb0a

3a CyIIECTBOBAHUE, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD).
JdeMoHcTpauuu

[Hoptper: Y. JapBuH.

Tabauitel u cxeMbl: «Dopmbl 60PHOBI
3a cymiectBoBaHue, «[lopombt
rony0ei», «MHoroobpasue
KyJIbTYPHBIX (DOPM KaIyCThI»,
«ITopobl TOMANTHUX JKUBOTHBIX),
«Cxema o0pa3oBaHUsl HOBBIX BUIOB
(mo Y. JapBuny)», «Cxema
COOTHOTIICHUS IBIKYIIHX CHJI
IBOJTIOTIAF

PackpbIBaTh cojepkaHue TEPMHHOB U
TIOHSTHI: HACJICJICTBEHHOCTD,
W3MEHUYMBOCTh, HCKYCCTBEHHBIN 0TOOP,
O6opb0a 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

W3narath CyliHOCTh YUSHHUS

Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu30BaTh JBUKYIINUE CUITBI
HBOJIIOIMH BUAOB 10 JlapBUHY.
[TpuMeHsTh 3HAHUS O ABIDKYIINX CHIIaX
HBOJIIOIMH BUIOB 10 JlapBUHY

JU1s1 00BSICHEHHSI MHOT00O0pa3us BUIOB,
MOPOJI IOMAIITHUX YKUBOTHBIX U COPTOB
KyJIbTYPHBIX PACTCHHM

102




denepanbHas padouas nporpamMma | buomorus. 10-11 kmaccer (yriyOn€éHHBIN YPOBEHB)

1.3 | ®opmupoBanue 1 OdopmileHHe CUHTETHYECKOW TEOPUU PackpsIBaTh conepkaHue TEPMUHOB U
CUHTETUYECKOU spomtonnu (CTD). HeitrpanbHas TOHATHN: JapBUHU3M, MY TallHUH,
TEOPUH IBOTIOLUU Teopus 3BonouU. CoBpeMeHHast MYTAalMOHHBIN MPOLIECC.

ABOJIIOIIMOHHAS OUOJIOTHSI. OOBSCHIATH MPUUMHBI KpHU3HUCA
3HaYEHHE HBOJIIOIIMOHHON TEOPUHU JTapBUHU3MA.
B (hpopMUpOBAHUH €CTECTBEHHO- OO60CHOBBIBATh 3aKOHOMEPHOCTH
HAay4YyHOW KapTUHBI MHUpA. TpaHnchopMalu 1apBUHU3MA
JdemMoHcTpanuu B CHHTETUYECKYIO TEOPUIO IBOJIOIUU
IMoptpetsl: C. C. YUeTBEepHUKOB, (CTD).
. W. Imaneraysen, JHx. Xonaens, W3narats ocHOBHBIE nonoxeHus CTD.
. K. benses. Ouenusath Bkian I'. Jle @pusa,
Tabanib! 1 cxeMbl: «OCHOBHBIE C.C. YeTBepuKoOBa,
MTOJIOKEHUSI CHHTETUYECKON TEOPUU N. 1. lImaneraysena, /. K. bensesa
3BOJIFOLIUID) B (popmupoBanmne CTD.
OuenuBathb 3HaueHue CTO
B (D OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUpa
Ntoro yacoB no teme 4
2 | Tema «Muxpo3BoJIOUMs U €€ pe3yabTaThbl»

2.1 | Drambl 3 [Homynsiiust Kak 3J€MeHTapHast PackpeiBaTh conepxanne TEPMUHOB U
3BOJIFOLIMOHHOTO eauHuua 3Botonru. CoBpeMeHHbIE MOHATUI: MUKPO3BOJIIOLINS,
rpouecca: METOJIbl OLICHKH T'€HETHYECKOTO MAaKpO3BOIIOLMS, MyTallUU, TON YIS,
MHKPOIBOJIIOLHUS U pa3Ho00pasust U CTPYKTYPhI KOMOWHAITMU TeHOB, TeHO(OHT,
MAaKpPO3BOJIIOLHSL. nomyssiui. U3menenue reodonga AJIEMEHTAPHOE 3BOJIFOLIMOHHOE SIBJICHHUE.
[onynsiuus — MOMYJISIIUY KAaK 3JIEMEHTApHOE XapakTepu30BaTh MUKPOIBOJIFOLIHIO KaK
3JIEMEHTapHAs ABOJIIOLIMOHHOE SIBJICHUE. 3aKOH ATal MOSIBJICHUS MPUCTIOCOOTIECHUN U

CAHNHHUIIA 3BOJIOIINHN

T'CHCTHYCCKOI'O PaBHOBCCHUA

BUJ1000pa30BaHMSL.
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JIx. Xapau, B. BaiinOepra.
JdemoHcTpanuu

Tabauiel v cxembl: «MyTanuoHHas
U3MEHYUBOCTBY, «llomynsaunonnas
CTPYKTypa Buaa», «CxeMa nposiBIeHUs
3akoHa Xapau—BaitnOepray.
JlaGopaTopHasi paGorta

«BblIsiBIEHHE U3BMEHUYNBOCTH Y 0cOOei
OJIHOTO BUJA»

XapakTepu30BaTh MOIMYJSIUIO KaK
AIEMEHTAPHYIO €UHHUILY IBOIIOIUU.
IlepeunciiaTh NPU3HAKU UICATBHON
MOMYJISIIIUU U OOBSICHSTH YCIOBUS
BBITIOJIHEHUS 3aKOHA XapIu—
Baitn6epra.

[IpuMeHATh UMEIOIIMECS 3HAHUS

J1s1 OOBSICHEHUS PUYMH U3MEHYHBOCTHU
y oco0eli 0JHOTO BHJIa

2.2

DneMeHTapHbIE
(akTOpbI FBOTIOIUN

DnemeHTapHbIe (PaKTOPbI (ABUKYIIHE
CHUJIbI) 3BOTIOLIMU. MyTallMOHHBIN
npouecc. KomOunaTuBHas
U3MEHYUBOCTH. Jlpeiid reHoB —
Cly4yaliHbl€ HEHANPABJIECHHBIE
U3MEHEHHUS YacTOT ajlieNien

B nomymsiusax. IH@exT ocHOBATEIIS.
Dhhexm 6ymuliouno2o opaviuiKa.
CHuoicenue cenemudecko2o
PAasHo00pazus; NPUYUHBL U CLeOCEUS.
IIposenenue aghghexma opetigha eenos
8 OONLUIUX U MATBIX NONYIAYUSX.
Murpanyu. M305s1us Oy Isumn:
reorpaduyeckas (IpoCTpaHCTBEHHA),
ounonorudeckas (penpoayKTHBHAS).
JdemoHcTpauuu

[Hoptpetsl: C. C. UeTBEpUKOB,

2. Maiip.

PackpriBaTh cojiepkaHre TEPMUHOB U
MOHATHN: MYTallMOHHBIN TTPOLECC,
KOMOWHATUBHASA U3MEHYUBOCT,
NOMYJISIIIUOHHBIE BOJIHBI, Ipeii( TeHOoB,
MUTPALMH, U30JIS1IUs, TeorpadudecKkas
(TIpocTpaHCTBEHHAs ) U3OJALMA,
Oounosoruueckas (pernpoayKTHBHAS)
n3oJsinms, 3G ekt ocHoBaTes, dPpeKT
OYTBUTIOYHOT'O TOPJIIBIIIKA.
XapakTepu30BaTh 3JIEMEHTapHbIE
(bakTopbI (IBUKYIIINE CHITBI) YBOJIFOITIH.
OuenuBath Bknaja C. C. UeTBepukosna,
3. Maiipa B pa3BUTHE 3BOJIOIIUOHHOTO
YUEHHUSI.

OOBSACHATH TPUUMHBI HEHANIPABICHHOTO
JIEVCTBUSI DJIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (PAKTOPOB.

[IpuMeHsITh UMEIOIIKNECs] 3HAHUS
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Tabauibl U cxeMbl: «JIBHXKYIIUE CHUITBI
ABOJIOLMMNY, «DKOJIOTUYECKAS
V30JISILUSA TIONYJISIUUN CEBAHCKOM
dopenuy, «I'eorpadguueckas U30aALUS
JUCTBEHHUIIbI CHOUPCKON U
JIMCTBEHHMUIIBI 1ayPCKON»,
«ITonyssiiOHHBIE BOJIHBI YUCIICHHOCTH
XUIIHUKOB U JKEPTB»

O JBIKYIIUX CHJIAX 3BOJIIOLIUU
JUTs1 00BSICHEHUSI IPUYUH pazHoo0pasus
reHo(oH/1a NOMmyJISIUi OJTHOTO BUJA

2.3

EcrecTBeHHbIIM
otbop —
HaIIPaBJIIOLIHAN
(akTop PBOTIOLUH

EcTtecTBenHBIN 0TOOD —
HaIPaBJISIONIUHN (PaKTOP IBOTIOIIHH.
@dopMBI €CTeCTBEHHOTO 0TOOpa:
JBIDKYITUHN, CTAOUITU3UP YIOIIHH,
pa3pbIBaONIUi (AU3PYNTUBHBIN ).
[Tonoroit oT60p. Bo3HUKHOBEHHE H
ABOJIOLMS COLIMAIIBHOTO TTOBEAEHUS
KUBOTHBIX.

JdeMoHcTpauuu

Taouunel 1 cxeMsl: «Cxema qeiicTBUA
€CTECTBEHHOTO 0TOOpay, «PopMbI
O0pBOBI 3a CYIICCTBOBAHHEY,
«HpyCcTprabHBIN METAaHU3M,
«OKuBbI€ HCKOITaEMBIE»

PackpbIBaTh cojepkaHue TS PMHUHOB U
MOHSTUI: €CTECTBEHHBINU 0TOOD,
JBUKYIIANA 0TOOP, CTAOMITM3UPYIOIIUNA
0TOOP, pa3phIBAOIINI OTOOP, MOJTOBOM
otbop.

XapakTepu3oBaTh €CTECTBEHHbBIN 0TOOP
KaK JIBIDKYIIYIO U HATIPABIIAIONIYIO CUITY
ABOJTIOILIUH, €T0 ()OPMBI.

Pa3znuyaTth (OpMBI €CTECTBEHHOTO
0TOOpa B MOMYJISALUIX, IPUBOJAUTH
MPUMEPHI ACHCTBUS B TIOMYJIISIINIX
(GhopM eCcTeCTBEHHOTO 0TOOpA.
OOBSICHATH IPEATOCHUIKH TSl IEHCTBUS
JBUKYIIEH U cTabum3upytomei Gopm
€CTECTBEHHOTO 0TOOpa.

CpaBHuBaTh (OPMBI ECTECTBEHHOTO
oT0Opa, JenaTh BHIBOJBI HA OCHOBE
CpaBHCHUHI.
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[TpuMeHATh UMEIoIUECs 3HAHUS

0 €CTECTBEHHOM OTOOpE

JUTs1 OOBSICHEHUS MIPOLIECCOB,
MPOUCXO/ISIINX B MOMYJISIUSIX BUTOB
OpPTaHNU3MOB

2.4

[IpucnocobaeHHOCTh
OpraHU3MOB KaK
pe3yJsbTar
MUKPO3BOJIIOLUU

[Tpucnoco61eHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIIUH.
Bo3nukHOBEeHME NpUCTIOCOOIEHUN

y Opranu3mMoB. ApoMop(o3sl U
uauoanantanuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OPTaHU3MOB:
Mopdororuyeckue, pusnonornieckue,
OMOXMMUYECKHUE, TTOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOTIEHHOCTH
OpPTaHU3MOB.

JdeMoHcTpauuu

TabauIIbl ¥ CXEMBI:
«ITokpoBUTETHCTBEHHAS OKpACKa
AKUBOTHBIX», «IIpenynpexnatomas
OKpacKa >KMBOTHBIX,
«Du3nonoruuecKue aganTaluumny,
«IIpucrnocoOIeHHOCTh OPTaHU3MOB H
€€ OTHOCUTEIIbLHOCTBY.
OO6opyaoBanue: repbapuu pacTeHUM;
KOJUIEKIIUHM HACEKOMBIX; Uy4elia MTUILl U
3BEpEeN C IPUMEPAMU PA3IMYHBIX
MPUCTIOCOOJICHUIA.

PackpbIBaTh copepkaHue TepMUHA
MPUCTIOCOOJICHHOCTh OPTraHU3MOB
(amanrarus), apomopdos,
U0 AN TaIIHs.

[TprBOIUTH KOHKPETHBIC IIPUMEPHI
PUCTIOCOOJIEHUI OPTraHU3MOB
(Mopdonorudeckue, GU3NOIOTUYECKUE,
OMOXMMUYECKHE, TOBEICHUECKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJIEHUN Y OPTaHU3MOB.
[TpuBoauTH IPUMEPHI apOMOP(HO30B U
WIMOAJANTallui y PACTCHUN U
’KUBOTHBIX.

OOBsICHATH posib apoMOp(030B

B OCBOEHUU OpPTaHU3MaMU HOBBIX CPEJI
oOUTaHHUS.

OOBSICHATH POIb UNOATATNTAIINHA

B MIPUCTIOCOOJICHUH OPTaHNU3MOB

K KOHKPETHBIM yCIIOBUSIM CPEJIbI.
Jloka3pIBaTh OTHOCUTENBHBIN XapaKkTep
MPUCTIOCOOJIEHHOCTH Y TIPUBOUTH
MIPUMEPHI OTHOCUTEIIEHOCTH aIallTaIui.
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JlaboparopHnas padora
«IIpucnocoOaeHus OpraHu3MoOB U UX
OTHOCHUTEJIbHAS 11e7IeCO00Pa3HOCThY.
JlaGoparopHasi padora

«3yuenue apoMopo30B u
UIMOAJANTAllAN Y PACTEHUH U
YKUBOTHBIX)

PackpbIBaTh 3HAaUEHHUE JBUKYIIUX CUIT
HBOJIIOIMH B (POPMHUPOBAHUU
MIPUCTIOCOOICHU M

2.5

Bun, ero xpurepuu u
CTpyKTypa

Bun, ero xputepuu u CTpykTypa.
JdemoHcTpanuu

Tabauet u cxembl: «Kputepun Buiay,
«Bunpl-nBoitHuKN», «CTpYKTypa BUIA

B IIPUPOJIEH.
OGopyaoBaHue: repOapuu pacTeHUM;
KOJUIEKIIMY HACEKOMBIX; Uydesia MTHIL U
3Bepeil pa3HbIX BHUJIOB.

JlaGopaTopHasi paGorta

«CpaBHEHHE BUJIOB

10 MOP(OJIOTUYECKOMY KPUTEPHIO)

PackpriBaTh copepkaHie TEPMUHOB U
MOHATHI: BUJ, KpUTCPUU BHJIA,
noyiMMop(pu3M, BUIbI-IBOMHUKH, apeaJl,
HKOJIOTUYECKasl HUIIA, OIS,
BUJIOBOM KapHOTHUII, KOCMOIIOJIUTHI,
OHAEMUKH, TTOJIBU]IbI, SKOTHIIHI.
XapakTepu3oBaTh KPUTEPHUH BUA
(Mopdosorndeckuii, reHeTUYeCKHuH,
OMOXUMHYECKUH, reorpapuIecKuid,
AKOJIOTUYECKUH, OMOXUMHUICCKUN ).
OO0BICHATEL HEOOXOIUMOCTH
MCIIO0JIb30BaHUs BCEl COBOKYITHOCTHU
KPUTEPUEB IS ONIPEACIICHUS BUTOBOI
MPUHAIIICKHOCTH OpPTraHu3Ma.
[TepedunciisiTe OCHOBHBIE
BHYTPHUBHUIOBBIE TPYIITUPOBKH.
OOBSACHATH IPUYMHBI CYIIIECTBOBAHUS
MOHO- U MOJUTUIIHYECKUX BUOB.
CpaBHUBATbH BUJbI 11O
MOP(OJIOTHYECKOMY KPUTEPUIO
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2.6

BunooOpa3zoBaHue Kak
pe3ynbTar
MUKPOIBOIIOLINH.
CBs3b
MUKPOIBOIOIIH 1
ATIHIEMHUOIIOTHH

Bunoo6pa3zoBanue kak pe3yiabTaT
MUKPO3BOJIOIMH. M3omsust —
KJII0UEBOM (hakTOp BUI00Opa30BaAHUS.
[Tyt 1 ciocoObl BUI00Opa30BaHUA:
ajuionatrpuueckoe (reorpaduyeckoe),
CHUMITATPUUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOEY (TTOJTMILIONTA3AIINS,
rubpuaun3zanus). JJmurenprHoCcTh
ABOJTFOIMOHHBIX TIPOIECCOB.
MexaHu3Mbl (OPMHPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOpa3us.
Poip 3BOMIONIMOHHOI OMOIOTrUA

B pa3paboTKe HayYHBIX METOJIOB
coxXpaHeHHs OMopa3zHooOpasus.
MUKpO3BOJIIOIHS U KOIBOJOLIHS
Napa3uToB U UX X035€B. MeXaHU3MBbI
dbopMHUpOBaHUS YCTOWYUBOCTH

K aHTUOMOTUKAM M CITIOCOOBI OOPHOBI
C HEM.

JdemoHcTpanuu

Tabauitel u cxembl: «CIOCOOBI
BUI000pa3oBaHusy, «I eorpaduyueckoe
BUJ1I000pa3oBaHuEe TPEX BUIOB
JTAHJBIIIEH, « DKOIOrHYSCKOe
BUJI000pa30BaHNE BUIOB CHHUIDY,
«ITonunnounael pacrenniny, «KarmyctHo-
peIICUYHbBIN THOPUIY.

PackpriBaTh copep:kaHie TEPMUHOB U
MOHSTUIN: BUI000pa30BaHUE, N3OSN,
KODBOJTIOLIUS.

XapakTepu3oBaTh BUI000pa30BaHNE
KaK pe3yJIibTaT MUKPOIBOJIOIUH.
OOBSCHSITH POJIH U3OJISIITUU

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu30BaTh Pa3IudHbIE CIIOCOOBI
BUJ1000pa30oBaHus (AJJIOMATPHUUECKOE,
CUMIIATPUYECKOE).

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
BUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU
crocodamu.

[TpumeHsTh 3HaHUS CIOCOOOB
BUI000pa30BaHus 17151 OObSICHEHUS
PUYKMH MHOTO0Opa3us BUIOB.
OOBICHATH BOSBHUKHOBEHUE
YCTOMYMBOCTHU MAaTOT€HOB

K aHTUOMOTHUKAM
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O0opynoBanue: repoapuu pacTeHUM
OJIM3KUX BUAOB, 00Pa30BaBIINXCS
pa3IMYHBIMU CIIOCOOaMu

Htoro yacos no teme 14
3 | Tema «Makpo3BoIIOIHS U €€ Pe3yJIbTAThI»
3.1 | MakpoaBOIFOIIHSI. 1 MeTo1p1 H3y4YeHHSI MaKPOIBOTFOIIHH. PackpbIBaTh copiep:kaHie TEPMUHOB H
[laneoHnronoruyeckue [laneoHTONOrNYECKUE METO/IbI MOHATHIN: MaKPOIBOTFOIIHS
METOJIbI U3yYCHHSI u3ydeHus 3BoJonuu. [lepexonneie (punorenes), nepexoanbie GoOpMbI,
HBOJTIOLIMH (GOopMBI U GUITOTCHETUICCKUE PSIJIBI (bUITOreHeTHYECKUE PSIJIBI,
OpTaHU3MOB. MaJI€OHTOJIOT Ul
JleMoHCTpalum XapakTepu30BaTh MaKpOIBOIIOLUIO KaK
TabauIIbl ¥ CXEMBI: HAJBUIOBYIO SBOJIIOIMIO 00pa30BaHUs
«DUNOTeHETUYECKUM DS IO, KPYIHBIX TAKCOHOMHYECKUX €TUHUII.
«ApXxeonTepukcy, «3Bepo3yonie OOBSICHATH 3HAUCHUE
smepb», «Creromedanbny, MaJeOHTOJIOTMYECKUX UCCIIeI0BAHUN
«Punnodute», «CeMeHHbIe JUTS TIOTTy4YeHust (DaKTOB DBOJIIOLINH
MATTOPOTHUKI. OpPTaHU3MOB.
OO0opynoBanue: KOJUICKIIHNH, [IpuBOAUTE IPUMEPHI OPraHU3MOB,
repbapuu, MyJIsiKU HCKOTIAEMbIX OTHOCSIIITUXCSI K IEPEXOTHBIM (pOopMaM.
OCTaTKOB OPTaHHU3MOB Ha3zbiBaTh rpyIimsl Opranu3mMoB,
JUTSI KOTOPBIX BOCCTAHOBIICHBI
(buIoreHeTHIECKUE PSIIbI.
CpaBHUBAThH IPOLIECCHI
MaKpPOABOJIIOIIMN ¥ MUKPOIBOJFOIIHH
3.2 | buoreorpaduueckue 1 buoreorpadudeckne MmeToasl u3ydenust | PackpeiBaTh comepkaHie TEPMUHOB U
METO/IbI H3yUEHUS sBoso1i. CpaBHEHHE (IIOPHI U MOHSTHI: Ororeorpadus, SHIEMUKH,
HBOJIOLIUU ¢dayHBI MAaTEPUKOB U OCTPOBOB. PEIJIUKTHI.
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buoreorpaguueckue obiactu 3emiu.
Bunpr-sHAEMHUKH U PETUKTHI.
JdemoHcTpanuu

TaGauIlbl U CXEMBI:
«buoreorpaduyeckue 30HbI 3eMITNY,
«/Ipeiid KOHTUHEHTOBY, «PeTUKTHI».
O6opynoBanue: repOapuu; KOJUICKIIUH
HACEKOMBIX

OOO0CHOBBIBaTH 3HaUEHUE
ouoreorpaduu s U3y4CHUs
HBOJIIOIIUU OPTaHU3MOB.

[lepeuncnsate Ouoreorpaduueckue
o0nacT 3eMJIH U OOBSCHATh IPUYUHBI
WX BBIJICTICHUSI.

CpaBHuBaTth propy u payHy MaTepukoB
Y OCTPOBOB, PACTEHHUSI M JKUBOTHBIX
pa3HbIX OmoreorpaduyecKux ooIacTei.
[TpuBOANTH TPUMEPHI PEITUKTOBBIX
OpPTaHNU3MOB, BUIOB-9HJICMHKOB.
OOBIICHATH NPUYUHBI COXPAaHEHUS
BUJIOB SHAEMHUKOB 1 <GKUBBIX
HCKOIMAeMbIX»

3.3

DOMOpPHOIOTHYECKUE U
CpaBHHUTEIILHO-
Mopdororuueckue
METOIbI U3YYCHUS
HBOJTIOIIHH

OMOPHOIOTUYECKHE U CPABHUTEIBHO-
MOp(]OJIOTHYECKE METOIbl U3YUCHUS
3BOJIOLMH. | €eHETUUECKHE MEXaHU3MBI
ABOJIIOLIMM OHTOTEHE3a U MOSBICHUS
HBOJIIOLIMOHHBIX HOBIIECTB.
['oMONIOTUYHbIE U AHATIOTUYHBIE
opranbl. PynquMeHTapHble Opraibl U
aTaBU3Mbl. MOJEKYISPHO-
reHETHYECKNE, OMOXUMHUYECKUE U
MaTeMaTU4eCKHUE METOIbl U3YUEeHUS
ABOJIIOLUH. [ OMOJIOTUYHBIE TE€HBI.
CoBpeMeHHbIE METO/IbI IOCTPOCHHUS
(UITOreHEeTUYECKUX JIEPEBHEB.

PackpriBaTh conepxaHiue TEPMUHOB U
MOHATHI: SMOpHoorusi, Mopdosorus,
TOMOJIOTUYHBIE ¥ aHAJIOTUYHBIE OPTaHbl,
PYJIMMEHTHI, aTaBU3MbI, OMOXHUMHYECKas
TOMOJIOT U

XapakTepu30BaTh SMOPUOJIOTUYECKHE,
CpaBHHUTETHLHO-MOp(doIornueckue,
MOJIEKYJIIPHO-TE€HETUYECKHE,
OMOXMMHYECKHE, MATEMATUYECKHE
METObI U3YUECHUS FBOTIOLIUH.
OOBSACHATH 3HAUEHHE YMOPHOJIOTUH,
CpaBHUTEIBbHOU MOP(OIOTHH,
MOJICKYJIIPHOU T€HETHKH, OMOXUMHUH,
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XPpOMOCOMHBIE MYTaILlMU U YBOJIFOLIUSA
T'€HOMOB.

JdemoHcTpanuu

[HoptpeTtsl: K. M. bap,

A. O. KoBanesckuii, @. Mrosep,

9. I'exkenb.

Tabanibl U cxeMbl: «HadanbHbIE
cTaJuu SMOPUOHATLHOTO Pa3BUTHS
ITO3BOHOYHBIX JKUBOTHBIX),
«["'oMonoruuHkIe ¥ aHAJIOTUYHBIC
oprasb», «PyaIuMeHThI», « ATABU3MbDY,
«XpOMOCOMHBIE HAOOPHI YETIOBEKA U

HIMMIIaH3E.
O6opynoBanme: KOJUICKIINH,
repOapuu, MyJIsiKU TOMOJIOTUYHBIX,
AQHAJOTUYHBIX, PYIUMEHTAPHBIX
OpraHOB U aTaBU3MOB

OMoMH(OPMATUKHU JI51 U3yUEHUS
HBOJTIOLIMM OPTaHU3MOB.

OuenuBatsh Bkiag A. O. KoBasieBckoro
B Pa3BUTHE BOJIOIMOHHOTO YUCHHUS.
OnuchIBaTh TCHETUYECKUE MEXaHU3MBbI
ABOJTIOLIMM OHTOT'€HE3a U TOSIBJICHUS
HBOJTFOIIMOHHBIX HOBIIECTB.
[IpuBOIUTH MPUMEPHI aTABU3MOB U
PYJIUMEHTAPHBIX OPTAaHOB Y PA3JIMYHBIX
OpPraHU3MOB U OOBSICHSATH MPUUHUHBI UX
MOSIBJICHUSL.

[TpuBOaUTH MPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHHMBATh CTPOCHHE OPTraHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMATHYECKUX TPYTIII.

[TpuBOIUTH MpUMEPHI OMOXUMUUECKOM
Y TEHHOW TOMOJIOT U H.

OneHuBaTh 3HAaUCHNE OMOMH(POPMATUKH
JUTS U3YYE€HUS 3aKOHOMEPHOCTEN
ABOJIIOLIUA

3.4

OO01ume
3aKOHOMEPHOCTH
ABOJIIOLIUHA

OO6mre 3aKOHOMEPHOCTH (TIpaBHIIa)
IBONIOLIHH. [Ipunyun cmenwvl pyHKyuil.
Heo6paTuMoCTh 3BOTIONHH.
AnanTuBHas paauaius.
HepaBHOMEPHOCTH TEMITOB IBOTIOLIUH.
JdemoHcTpauuu

PackpeiBaTh conepxanne TEPMUHOB U
MOHATHI: cMeHa (QyHKITUNA OpTaHOB,
HEOOPATUMOCTH ABOIIOLINH, aJalITUBHAS
paauanusi, HEpaBHOMEPHOCTh TEMIIOB
ABOJIFOLIMHA, YE€PEIOBAHUE TTIaBHBIX
HaIpPaBJIEHUN 3BOJIFOLNH.
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Taouiel 1 cxemsl: «I JITaBHBIE
HaIpaBJIEHUs IBOTIOLIUNY, «O01IHe
3aKOHOMEPHOCTH 3BOIIOLANY

AHanmU3UpOBaTh NPUYHUHBI YEPEAOBAHUS
TJIABHBIX HAIIPABJICHUU 3BOJIIOLIUY.
[IpuBOAUTE IPUMEPBI IPOUCXOKIACHUS
OPraHu3MOB OT
HECHELUAIIU3UPOBAHHBIX IIPEIKOB U UX
[IPOrPECCUPYIOLIEN CIIELIUAIN3ALINMN.
OOBSICHATH MPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIIOIUU.

[IpuBOAUTE MpUMEPHI aTaAIITUBHOU
paauanuu y OpraHu3MoB.

OOBSICHATH NPUYUHBI HEOOPATUMOCTHU
HBOJIFOLIUN

Hroro yacoB no teme 6
4 | Tema «IIpoucxoxaenue u pa3BuTHE KU3HHA HA 3eMJIe»
4.1 | I'umote3sl 2 Hayunble runoTe3sl NpOUCX0KIESHUS PackpsIBaTh coqiepKaHue TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOWoreHes u
na”crnepmus. [onaydnbie
MIPEJCTABJICHUS O 3aPOKIACHUM )KU3HU
(kpeanmoHu3m). I'unoresa
MOCTOSIHHOTO CaMO3apOXKICHUS KU3HU
1 €€ onpoBepxkenue onbiramu O. Penu,
JI. Cnannanuanu, JI. ITactepa.
[IporcxoXaEeHUE )KU3HU U
aCTpOOHOIOTHS.

JdemoHcTpanuu

[loptpetel: @. Peau, JI. Ciasutanuanu,
JI. TTacrep.

MOHSATUIN: KPeallnOHNU3M, BUTAJIH3M,
MaHCIIepMHs, aOMOTeHE3.

W3narate HayqHbIE TUTIOTE3BI K TEOPHH
MPOUCXOXKACHUS )KU3HU Ha 3emIIe.
OnenwnBath Bkiag @. Penn,

JI. Cnamnannanu, JI. [Tactepa

B (popMHUpOBaHKEC HAYYHBIX B3TJISAI0B
Ha MPOUCXOXKICHHUE KU3HU Ha 3emIIe.
[lepedyucasaTh CTaauu pa3BUTHS KU3HU
Ha 3emJie, COTJIaCHO TEOpUH OMOT033a
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Tabauiiel u cxeMbl: «Cxema ornbITa
®. Penn», «Cxema onbita JI. [TacTepa
110 U3YYEHHUIO CaMO3apOKICHUS
KUAZHI

4.2

OCHOBHBIE ATaMbI
HEOPraHU4ECKOU
ABOJIIOIUHU

OCHOBHBIE Tarbl HEOPTaHUYECKOM
sposronuu. [lnanerapuas
(reonoruyeckas) BOJFOIUS.
Xumuueckas dBOJIIOIHA. AONMOTCHHBII
CHUHTE3 OpraHUYeCKUX BEIIECTB

u3 Heoprannueckux. OnsiT C. Musnnepa
u I'. FOpu. O6pazoBanue noauMepon
u3 MoHOMepoB. KoarnepBaTHas
runore3a A.W. OnapuHa, runoresa
nepBuyHoOTrO OypoHa [Ix. XonneiiHa,
reHetuueckas runoresa ['. Mémnepa.
Pu6o3umsrl (T. Yek) u runotesa
«vmpa PHK» V. I'unGepra.
dopmupoBanre MeMOpaH U
BO3HHUKHOBEHUE MPOTOKIETKH.
JdemoHcTpanuu

[Hoptpetsl: C. Munnep, I'. FOpu,

A. W. Onapumn, J[x. XonaeitH,

I'. Mémnep.

Tabauiiel u cxeMbl: «CxeMa ombITa
C. Muunnepa, I'. FOpuy», «Itamnbl
HEOPraHUYECKOUN BOJIFOLIAM.

PackpsiBaTh coqiepkaHue TEPMUHOB U
TTOHATHI: TSOJOrHYeCKast DBOJIIOLIHS,
XUMUYECKas DBOJIOIHS, A0MOT€HHBIN
CUHTE3, epBUYHAs aTMOcdepa,
KOallepBaTHBIC KaIlJId, PUOO3UMBI,
MPOOHOHTHI.

XapakTepu30BaTh OCHOBHBIE ATAITbI
XUMHWYECKON DBOJIIOINH.

Ha3piBaTh XMMHUYECKHUI COCTaB
MEePBUYHON aTMOoc(ephl 3eMITH.
OuenuBats Bkiag C. Muepa,

I'. FOpu, T. Yeka, Y. 'unbepra

B (popMHpOBaHKE HAYYHBIX B3TJISI0B
Ha IPOUCXOXKICHUE KU3HU Ha 3eMII€.
OnuceIBaTh yCIOBHSI, HECOOXOMMBIC
JUTST aOMOTE€HHOT0 CHUHTE3a
OPTaHUYECKUX COCTMHEHUU.
[TpuBOANTE TPUMEPHI MOJIEKYI,

Yy KOTOPBIX BO3HUKJIU TTPOIECCHI
F€HETUYECKOr0 KOMMMPOBAHUS U
dhepMeHTaTUBHASI aKTUBHOCT.
OO0G0CHOBEIBATh HEBO3MOKHOCTD
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BupryanbHas 1abopaTopHas padora
«Monenuposanue onbITOB Muiinepa—
FOpu 1o u3yueHnto abMOreHHOro
CHHTE3a OPraHMYECKUX COCTUHEHUN

B MIEpBUYHOMN aTMochepe»

MOBTOPHOTO BOSHUKHOBEHUS KU3HU Ha
3emiie

4.3 | Ucropus 3emiu u Hcropus 3emnu u MeToasl €€ PackpbIBaTh cofiep:kaHre TEpPMUHOB U
METO/IbI €€ N3yUYEeHUs u3zydenus. Mickomaemble OpraHu4ecKue | MOHSATHI: T€OXPOHOJIOTHS
octaTku. ['eoxpoHoorus u e€ MeToAbl. | (OTHOCHUTENIbHAsL, a0COIIOTHAS),
OTtHocuTenbHas U a0COTIOTHAS OKaMEHEJIOCTH, METObI
reoXpoHoJIorus. ['€0XpoHOIOrnYecKass | re0XpOHOJOTUH, TEOXPOHOJIOTUYECKAs
IKaJia: 30HbI, 3Pbl, IEPUOJIBI, STIOXH. IIKaJIa: S0HBI, 3Pbl, IEPUOJIBI, FTTOXH.
JdemoHcTpanuu XapakTepu3oBaTb METOIbI U3YUECHUS
TaOauup! ¥ cXeMbl: UCTOpPUU 3EMIIH.
«I'e0XpoHOJIOrHYECKas IIKaJIay. [lepeuucnsaTe pa3aeibl
O0opynoBaHue: KOJJIEKIIUU Ie€OXPOHOJIOTMYECKON IIKAJIBI.
OKaMEHEJIOCTEH, MOJIE3HBIX OneHuBaTh 3HaUEHUE UCKOTAEMbIX
MCKOIIAEMBIX; MYJISIKH OPTaHUYECKHUX OCTaTKOB JUJISl U3YYEHMSI HICTOPUHU
OCTAaTKOB OPTaHHU3MOB. Pa3BUTHS )KU3HU Ha 3eMJIE.
JlabopaTtopHnasi padora OOBSICHATH XapaKTep pacrpeieICHUs
«M3ydeHne 1 onMcaHue NCKOMaeMbIX MCKOIIA€MBIX OCTAaTKOB B 3€MHOH KOpe.
OCTaTKOB JIPEBHUX OPIaHU3MOB» CpaBHHMBaTh METO/1bI A0COJIIOTHOH U
OTHOCHUTEJIBHOM T'€0XPOHOJIOIMH
4.4 | HaganpHbIC STAIIBI HavasibHble 3Tanbl OpraHn4ecKon PackpbiBaTh cosnepxkaHue TEPMUHOB U

OPTaHUYECKON
SBOJIFOLIUU

sBoJIFOMH. [1osIBIICHIE M BOTIOIIHS
MIEPBBIX KJIETOK. DBOJIOIHUSA
MeTabonu3Ma. Bo3HUKHOBEHHE TTEPBBIX
skocucteM. COBpeMEHHbIE MUKPOOHBIE

MOHATUM: IIOCJIETHUN YHUBEPCAIbHBIN
oO1IMl IPeI0K», OJHOKICTOUHbIC
OpraHU3Mbl, IPOKAPUOTHI, SYKAPUOTHI,
CUMOUOTEHE3.
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OMOIUIEHKU KaK aHaJIOT TIEPBBIX

Ha 3emuie coobiecTB. CTpOMATOMUTHI.
[IpokapuoThI U DyKapHUOTBI.
[IpoucxoxneHue 3ykapuoT
(cumbOuorenes). DBOJIIOIUOHHOE
IPOUCXOKJEHUE BUPYCOB.
JdemoHcTpanuu

Tabauik! u cxembl: «HauanbHbie 3Tarbl
OpraHU4ecKoM IBOTIOUNY, «CxeMa
00pa3oBaHus dYKapuOT MMyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HAYAIbHBIE ATAIIbI
OPraHUYECKOU IBOJIIOLIUU.

[TpuBouTH IpUMEPHI apOMOP(HO30B
MEPBBIX OJTHOKJIETOUYHBIX OPTaHU3MOB.
XapaKkTepru3oBaTb OCHOBHBIE
MOJIOXKEHUSI U JI0KA3aTeNIbCTBA THUITOTE3bI
CUMOUOTreHe3a.

Jloka3bIBaTh MOJTyaBTOHOMHOCTh
MUTOXOHJIPUN U TJIACTU/T, UX
MIPOUCXOXKICHUE OT MPOKAPHUOTHUECCKUX
KJIETOK.

JlenaTh BBIBOJIBI O 3HAYCHUU
BO3HUKHOBEHUS (DOTOCHHTE3A,
dbopmupoBaHus sApa IS TadbHEHIIIEero
pa3BUTHS KU3HU Ha 3eMIIE.
XapaKkTepu30oBaTh TMIOTE3bI
MIPOUCXOKICHUS BUPYCOB

4.5

DBOJTIOLMS DYKAPHUOT

[TpourcxoxaeHrne MHOTOKJIETOYHBIX
Opranu3mMoB. Bo3HUKHOBEHHE
OCHOBHBIX IPYIII MHOTOKJIETOYHBIX
OPTraHU3MOB.

JdemoHcTpanuu

[Toptper: U. 1. MeuyHUKOB.

Tabmuie! 1 cxembl: «HadyaabHbIE dTAIIBI
OpraHuYeCcKoM IBOTOIUNY, «CucteMa
YKABOU IIPUPOIBI»

PackpriBaTh coqiepkaHue TEPMUHOB U
MOHATHI: IPOKAPUOTHI, DYKAPHUOTHI,
MHOTOKJIETOUHOCTb, CIIeIIHaTU3aIs
KJIETOK, BUPYCHI.

XapakTepu3oBaTh MPOUCXOXKICHUE
MHOTOKJIETOUYHBIX OPTaHHU3MOB.
CpaBHUBaATh 0COOCHHOCTH
AYKAPUOTHUYECKUX U MPOKAPHUOTUUECKUX
OpTaHU3MOB.

Ha3wiBath 0CHOBHBIE apOMOP(}O3BI
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DYKapUOT U OLICHUBATh UX 3HAYEHUE IS
JAJIbHENIIEr0 Pa3sBUTHUSA KU3HU

4.6 | OCHOBHBIE ATAITBI OCHOBHBIE 3TaIlbl 3BOJIIOLMM BBICIINX | PackpbIBaTh coJiep:KaHUE TEPMUHOB U
ABOJIOLAH pacteHuii. OCHOBHbIE apOMOP(PO3bI HOHSITHI: BOJIOPOCTH, pPUHUODUTHI,
pPaCTUTENBHOIO MUpa pactenuii. Beixoq pacTeHuil Ha cymly. | MXH, HIAaIOPOTHUKOOOPA3HbIE, CEMEHHbIE

[TosiBnEeHME CIOPOBBIX PACTEHUMN U MarnopOTHUKHU, TOJTIOCEMEHHBIE,
3aBoeBaHuE UMU cylid. CeMEeHHbIE MOKPBITOCEMEHHBIE, Oecronoe
pactenust. [IporcxoxaeHre BETKOBBIX | MOKOJIEHHE (CIOpO(UT), TOJTOBOE
pacTeHu. nokosieHue (raMmeTodur).
JdeMoHcTpauuu [TepedyunciisiTb OCHOBHBIE ATAIbI
Tabauilbl ¥ cXeMbl: K ApoMOPQO3bI ABOJIIOIMU PACTUTEILHOTO MUPA.
pacteHuit», «PUHHOGUTH, Ha3zbiBaTh 0OCHOBHBIE apOMOP(O3BI
«OIHOKJIETOYHBIE BOJOPOCIIN», pacTEeHU U OLIEHUBATh UX
«MHOTrOKJIETOYHBIE BOJOPOCIIN, HBOJIIOLIMOHHOE 3HAYEHUE.
«Mxny», «ITanopoTHUKWY, CpaBHUBaTh OCOOCHHOCTU CTPOCHUS
«I"omocemeHnHsble pacTeHus», «Opranbl | paCTCHHI pa3HBIX OTIACIIOB
IIBETKOBBIX PACTEHUIN».
O6opyaoBanue: repOapun pacTCHUN
Pa3JIMYHBIX OTJIEIIOB.
IIpakTHyeckas padora
«M3yueHne ocoOeHHOCTEN CTPOCHUS
pACTEHHI Pa3HbIX OTIEIIOB)

4.7 | OCHOBHBIC 3TaITbI OCHOBHBIE 3Tallbl HBOTIOLUH PackpeiBaTh conepxanne TEPMUHOB U

ABOJIIOLIMY KUBOTHOT'O
MHUpa

AKUBOTHOTO MUpa. OCHOBHBIE
apoMopQ03bl JKUBOTHBIX. BeHcKas
dayna. KemOpuiickuii B3pbiB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB.

MOHATHUM: IPOCTENIINE, TUIACTUHYATHIE,
KUIIEYHONIOJIOCTHBIE, IIJIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 36 MHOBO/IHbIE,
MPECMBIKAOIIMECS, ITULIBI,
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[IepBble XOpAOBBIE KUBOTHBIE. JKHU3HB
B BOJIE. DBOJIIOLUSA IO3BOHOYHBIX.
[Ipoucxoxnenue amPpuodHii u
pentwimi. IIpoucxoxnenue
MJIEKOMUTAOMMX U NTUL. [[puHImn
KJIroueBoro apomopgosza. Ocsoenue
0€CrO3BOHOYHBIMH ¥ TIO3BOHOUYHBIMU
KUBOTHBIMH CYIIU.

JdemoHcTpanuu

Tabauiel u cxeMbl: «CxeMa pa3BUTHS
KUBOTHOTO MHUPa», KApomMopdo3bl
XKUBOTHBIX», «[IpocTelimue,
«KumeuHnonosoctHele», «Ilimockue
yepBu», «YaeHucronorue», «PeiOb»,
«3eMHOBOJIHBIEY,
«IIpecmpbikarommecs», «lITuib,
«Mnekonuraromue».
Oo6opynoBaHue: KOJICKIIUU
HACEKOMBIX; BJIAYKHbIE MpENapaThl

YKUBOTHBIX; PAKOBUHBI MOJITIOCKOB;
KOJUIEKIIUH UTJIOKOKHUX; CKEJIEThI
MIO3BOHOYHBIX ’KUBOTHBIX; Uy4desia ITHI]
Y 3BEpEH.

IIpakTuyeckas padora

«3yuenue 0ocoOeHHOCTEN CTPOEHUS
MO3BOHOYHBIX KUBOTHBIX)

MJIEKOIUTAIOLINE, IKTOIepMa,
HHTOJIEpPMa, ME30JIepMa, IBYCTOPOHHSIS
CUMMETpPUSI, TETUIOKPOBHOCTb.
[lepeyucnsiTb OCHOBHBIE ATAIIbI
HBOJTIOLIMH JKMBOTHOTO MHUPA.
Ha3piBaTh OCHOBHBIE TIpeajanTaluu,
CIIOCOOCTBOBABIIIME BBIXOY ’KUBOTHBIX
Ha CyIIy.

OreHUBaTh 3HAYCHUE PA3BUTHS
HEPBHOMW CUCTEMBI JJIsI IPUCIIOCOOJICHHS
’KUBOTHBIX K YCJIOBHUSIM OKPYKaIOIICH
CpPEIBL.

OOBSICHATH TPUYUHBI HIBOIIOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PHIO,
NTHUI], MJIIEKOTTUTAIOIIHNX
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4.8

PasButue xxusumn
Ha 3emiie

PazButune xxu3Hu Ha 3emMiie 1O 3paM U
IEpUoOaM: apXxeu, MPOTEPO30H,
1aJIc0301, Me3030M, KaiitHo301. O01as
XapakTEepPUCTHUKA KJIUMAaTa 1
reojornueckux npoieccosn. [losBieHue
Y PaCILIBET XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCcjaoBUs U
BJIMSIHUE HA Ta30BbIA COCTAaB
aTMoc(ephl.

MaccoBbie BEIMUPAHUS —
AKOJIOTUYECKHE KPU3ZUCHI TTPOILIOTO.
[TpyuunHBI ¥ CHEACTBUS MACCOBBIX
BbIMUpaHuil. COBpeMEHHBIN
AKOJIOTUUECKUN KPHU3UC, E€TO
ocobennoctu. [Ipobiema coxpaneHus
ounopaznooOpasus Ha 3emie.
JdeMoHcTpaumuu

Tabnwmiiel 1 cxeMbl: «Pa3BUTHE )XKU3HH
B ApXEUCKOU 3pe», «Pa3zBuTue Ku3Hu
B IIPOTEPO30MCKOU 3pe», «PazButue
JKA3HU B NIAJICO30UCKOU 3pey,
«Pa3BHUTHE )KU3HU B ME3030HUCKOH 3pe»,
«Pa3BHUTHE )KU3HU B KATHO30MCKOU
ape»

PackpriBaTh copep:kaHie TEPMUHOB U
NOHATHI: apxel, apxebakTepuu,
MaHOOAKTEPUH, TPOTEPO30ii,
najaeo30H, KeMOpuii, OpAOBUK, CUITYD,
JIEBOH, KapOoH, nepMb, [lanres, Tertuc,
TPUIOOUTHI, PUHUO(UTHI,
PaKOCKOPITHOHBI, TAHIIUPHBIE PHIOHI,
KOTHUJI03aBpbI, ME3030M, [ OHBaHA,
JlaBpasusi, Tpuac, 1opa, MeJj, XBONHBIE,
TMHKTOBBIE, CATOBHUKOBBIE,
OCJIEMHUTBI, aAMMOHUTHI, THHO3ABPHI,
apXeoNTEepPUKC, TOKPHITOCEMEHHBIE,
KallHO30M, NaJICOTeH, HEOT'eH,
aHTPOIIOr€H, MaCCOBOE BHIMUPAHUE.
XapaKkTepu30BaTh pa3BUTHE KU3HU

Ha 3eMJIe 10 3paM U IEPUOJIAM.
VYcraHaBnuBaTh 3aBUCUMOCTh MEXKIY
re0JIOTMYECKUMHU MPOLECCAMM,
M3MEHEHUSIMU KJIMMaTa 1 IpolieccaMu
B JKMBOU MPUPOLE.

OOBSICHATH MPUYUHBI pacI[BEeTa
CUCTEMATHUYECKHUX IPYIII OPraHU3MOB
B PA3JIMYHBIE APbI U MEPUOIBI.
AHanu3upoBaTh NPUYUHBI U CIEICTBUS
MAaCCOBBIX BBIMUPAHUM.

HasbiBaTh 0cHOBHBIE apOMOpP(O3bI
pPacTeHUH U KUBOTHBIX.
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[TpuBOANTH MPUMEPHI IEPEXOTHBIX
dbopm opraHu3MoB.
AHaNM3MpOBaATh MyTH PEIICHUS
npo0IeMbl COXpaHEHUS
O6uopazHooOpasus Ha 3emiie

4.9

CoBpeMeHHas cucrema
OpraHUYeCKOro Mupa

CoBpeMeHHast CUCTEMAa OPraHUYECKOTro
mupa. [Ipuniunel kiaccudukanuu
opranu3moB. OCHOBHbIE

CUCTECMATUYICCKHUC I'PYIIIIBI OPTAHNU3MOB.

JdemoHcTpanuu
Tabauiet u cxembl: «CoBpeMeHHas
CUCTEMA OPraHUYECKOr0 MUPA»

PackpriBaTh coqiepkaHue TEPMUHOB U
TOHATHI: OAKTEPHH, apXCH, BBICIITHC
pacTeHusl, 3eJEHbIE BOJOPOCIIH,
OarpsiHKU, Oypbie BOJOPOCH,
MOXOBU/IHBIC, TAIIOPOTHUKOBH/THBIC,
XBOIIIEBU/THBIC, TJIAYHOBH/THBIC,
rOJIOCEMEHHbIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KHIIIEUHOIOJIOCTHBIE,
IUIOCKHE YePBU, KPYTJIble YEPBH,
KOJIbYAThIe YEPBU, WICHUCTOHOTHE,
MOJLITIOCKH, UTJIOKOKHE, XOP/I0BbIE,
rpuOBbl, TUIIANHUKA, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOr0 MUpa;
HA3bIBATh OCHOBHBIE CUCTEMATUIECKUE
TPYyMIbI OPTaHU3MOB.

OOBSICHATH MPUHITUIIBI KJIaCCUPUKATTIH
OpraHU3MOB.

[lepeuncnsaTb OCHOBHBIE TPU3HAKH
MIPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpu0OB, KPACHBIX U OYPBIX BOAOPOCIIEH.
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[IpuBOAMTE IPUMEPHI IPEACTABUTENEH
OCHOBHBIX CHCTEMATUUYECKUX IPYTIIT
OpraHU3MOB

Nrtoro yacos no teme 15
5 Tema «IIpoucxoxkaeHue Yeja0BeKa — AHTPOIOIeHEe3)
5.1 | AuTpomnosorus — 1 Paznenbl v 3a1a4M aHTPOTIOJIOT U H. PackpeiBaTh copepxanre TEPMUHOB U
HayKa O YeJIOBEKE MeTo1bl aHTPOIOJOT U H. MOHSTUIN: aHTPOIIOJOT U, MOPOJIOTHS,
JdemMoHcTpanuu AHTPONOTEHE3, AaHTPOIIOMETPHS,
Tabauiiel ¥ cxeMbl: «KMeTo b PEKOHCTPYKIIMS, apXEOJIOT U,
AHTPOIIOJIOT . sTHOTpadus.
OdopynoBanue: MyJsHKU Ha3sbIBaTh pa3zesibl ¥ 3a1a9u
OKaMEHEJIOCTEN, ITPEIMETOB aHTPOIIOJIOT U U.
MaTepUaIbHON KyJIbTYPHbI IIPEIKOB XapakTepu30BaTh METOIbI
yenoBeka; Gororpadun HaX0mM0K AHTPOIIOJIOTUH U CPABHUBATH UX MEXKIY
MCKOIIA€MbIX OCTAaTKOB Y€JIOBEKA CO0OI.
Boi1esTe BOIPOCHI 3BOJIIOLUN
YeJI0BEKa, UCCIEAYEMBIE IIPU TOMOIIH
Pa3IUYHBIX METOJ0B
5.2 | Pa3zButue 1 CraHoBiieHUE NPEICTABICHU I PackpeiBaTh coziep:kaHue TEpPMUHOB U
MIPEACTaBICHUI O IIPOUCXOKICHUU YETIOBEKA. MOHATUI: aHTPOIIOT€HHAsl TEOPHsS,
O IIPOUCXOXKIECHUU Penurnosusie Bo33peHus. TpynoBasi Teopus, Homo sapiens.
YeJ0BeKa CoBpeMeHHbIE HaYyYHbIE TEOPHH. OuenuBatsb BkJaa Y. /lapBuna

JdemoHcTpauuu

[optper: Y. JlapBuH.
Tabanie! 1 cxeMbl: «MeToabl
AHTPOTIOJIOTUI.

B Pa3BUTHE MPECTABICHUAN

O MPOUCXOKICHUU YETOBEKA.
ApPrymMEeHTUPOBAHHO KPUTUKOBATh
PEIUTUO3HBIE MPEICTABICHUS
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Oo0opynoBanue: MyJsKU
OKaMEHEJIOCTEN, IPEIMETOB
MaTepHAIbHON KYJIbTYPhI IPEAKOB
yesioBeKa; penpoAaykiuuu (potorpadun)
KapTUH ¢ MU(POJIIOTHUECKUMU U
OMOJICCKUMHU CIOKETaMU
IIPOUCXOXKIEHUS YeJIOBEeKa

O IPOUCXOXKACHUY YEIIOBEKA C IMO3UIUU
€CTECTBEHHBIX HAYK.

XapaKkTepu30BaTh HAYYHBIE TEOPUU
IIPOUCXOKIECHUS YETOBEKA

5.3

MecTto yestoBeka
B CUCTEME
OpraHryYeCcKOro Mupa

Cx0acTBO 4eNOBEKA C AKUBOTHBIMU.
CucremaTnyeckoe MoJI0KEHUE
yenoBeka. CBUIETEIBCTBA CXO/ICTBA
YEJI0BEKa C JKUBOTHBIMU:
CpaBHUTEIHLHO-MOP(OIOTHIYECKHUE,
AMOpHoIOTHYECKHEe, PU3HOIIOTO-
OMOXUMHUYECKHUE, TTOBEICHUECKHE.
OTnuuus yenoBeka OT )KUBOTHBIX.
[IpssMOXO)KI€HHE U KOMILUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. PazButune
TOJIOBHOT'O MO3Ta U BTOPON CUTHAIBHOU
CHCTEMBI.

JdemoHcTpanuu

Ta6nwuiiel 1 cxeMbl: «I 0J10BHOM MO3T
yesoBekay, «YenoBekooOpa3Hbie
00e3bsIHBI», «CKeIeT YeJIOBeKa 1
CKEJIET IUMIIaH3e», «PynuMeHTsl u
aTaBU3MBbD».

O0opynoBaHMe: CKEJIET YETIOBEKA;
MOJEJb Uuepera 4eJioBeKa 1 yeperna

PackpriBaTh coqiepkaHue TEPMUHOB U
MOHSTUIN: PYJUMEHTHI y YeJIOBEeKa,
aTaBU3MBI y YEJIOBEKa,
MIPSIMOXOKJICHHUE, BTOPasi CUTHAJIbHAS
cUCTEMA.

OnpenensiTb CHCTEMAaTUIECKOE
MOJIOKEHHE YEJIOBEKa B OPraHUuYECKOM
MUpE.

BBISBIIATE 4epThI CXOJICTBA M PA3TUUMS
YeJi0BeKa U JKUBOTHBIX.
XapakTepu3oBaTh CBUACTEIbCTBA
CXOJICTBA YEJIOBEKA U KUBOTHBIX
(cpaBHUTETBHO-MOP(HOIOTUYECKHE,
AMOPUOTOTHYECKHUE, (GPU3HOIOTO-
OMOXMMHYECKHUE, TIOBEJICHUECKUE).
[TpuBOIUTH IPUMEPHI ATABU3MOB U
PYJIUMEHTOB y UeJIOBEKa.

OnuceiBaTh MPU3HAKH YEIIOBEKA,
c(hopMHUPOBABIIHECS B CBSI3U

C IpEBECHBIM 00Pa30M KU3HU MPEJIKOB

121




denepanbHas padouas nporpamMma | buomorus. 10-11 kmaccer (yriyOn€éHHBIN YPOBEHB)

MIUMITIaH3€,; MOACJIb KUCTHU YCJIOBCKA U
KHCTHU IIMMITaH3C.

JlaGopaTopHasi paGora
«M3yuenne ocoOeHHOCTEN CTPOCHUS

CKCJICTA 4YCJIOBCKA, CBA3aHHBIX
C IIPAMOXOKIACHUCM»

U TIPSIMOXOXKJICHUEM.

BoISBISTE NPUYUHBI 0COOCHHOCTEHN
CTPOCHHUSI Yepera yeoBeKa

110 CPABHEHUIO C YEJIOBEKOOOPA3HBIMU
00e3bsIHAMH.

CpaBHUBATb OPYAUNHYIO IESITEIIHHOCTh
YeJIOBEKa U KUBOTHBIX.

CpaBHUBATh 0COOCHHOCTH BBICIIEH
HEPBHOM JICSITEIILHOCTH YeJIOBEKA U
KUBOTHBIX

5.4 | JIBvoKyIIne CHITBI JIBmxytue cuibl ((pakTops) PackpriBaTh cosiepkaHue TEPMUHOB U
(dakTopsr) aHTpOIoreHe3a: OMOJIOrHIecKHe, MOHSTUN: HACJIEICTBEHHASI
aAHTPOIIOTeHEe3a coruanbHbie. COOTHOILIEHHE W3MEHYUBOCTb, €CTECTBEHHBIN 0TOOD,

OMOJIOTHYECKUX M COITMATBHBIX OpyauiiHas 1€ TeIbHOCTh, FPYNIIOBOE
(GhaKTOpOB B aHTPOIIOTEHESE. COTPYAHUYECTBO, OOIIICHUE, PEUb.
JdeMoHcTpauuu XapaKkTepru30BaTh JBUKYIIAE CHJIbI
Tabauiiel U cxeMbl: «JIBUKYIIME CHIIBI | aHTPOIIOTeHEe3a: OMOJIOTHYCCKUC U
AHTPOIIOTECHE3AY. COIIMAJIbHbBIC
O0opyaoBanue: MyJIsHKHM IPEIMETOB
MaTepuaIbHON KYJIbTYpPhI IPEIKOB
YeJI0BeKa

9.5 | OCHOBHbIE CTAIUN OCHOBHBIE CTaJIMM AHTPOIIOTeHE3a. PackpsiBaTh coepkanrue TEPMUHOB U

aHTPOIIOreHe3a

Pannune uenoBexooOpa3HbIe 00E3bSHbBI
(MpOKOHCYJIbI) U paHHUE TOHTHU]IBI —
o0IIre mpeaKu 9eT0BEKO0OPa3HBIX
00€e3bsH U JTIoJiei. ABCTPATOTUTEKH —
JIBYHOTHE MPEIKU Jroaen. UenoBek

MOHATHUI: aBCTPAJIONUTEK, YenoBek
yMebii, YenoBeK MpsIMOXO TSN,
Yenosek reigensoeprekuii, YemoBek
HEaHJIePTATLCKUM, KPOMaHbOHEII,
JICHUCOBCKHUM UeI0BeK, YemoBek
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YMEIbII, IEPBBIE U3rOTOBICHUS
opyauu Tpyna. Yemnosek
MPAMOXOSAIINN U TIEPBBIN BBIXO/T
mrozeit 3a npeaensl Adpuku. Yenosek
reiienb0eprekuil — oo1uid npeaok
HEAHJEPTAITBCKOTO YEIOBEKA U
YyeJloBeEKa pa3yMHOro. Yenosek
HEAHJECPTAIBCKUN KaK BUJI JIFOACH
XOJIOJHOTO KiauMaTa. YesroBek
pa3yMHBIN COBPEMEHHOTO THUIIA,
JICHHCOBCKHMU Y€JI0BEK, OCBOCHHUEC
KOHTUHEHTOB 3a TpejenamMu Adpuku.
ITaneoreHeTruka u NajeoreHOMHUKA.

JdeMoHcTpauuu
[Hoprperst: JI. JIuku, A. A. Porunckui,

M. M. I'epacumos.

Tabauiiel ¥ cxembl: « DBOJTIOIIMOHHOE
JIPEBO YEIOBEKA», «ABCTPAIONUTEK,
«HenoBek yMenblin», «HenoBek
MPAMOXOISIIIUNY, «J|eHHCOBCKUI
4yenoBek», «Heannepranbupy,
«KpomanboHUbD, «IIpeaknu yenoBekar.
O0opynoBanme: MOJEIU TOpPCA
IIPEJIKOB YEJIOBEKA; MYJISKH ITPEIMETOB
MaTepHalbHON KYJIbTYPbI IPEIKOB
YEeJI0BEKa

pPa3yMHBIN COBPEMEHHOIO TUIIA,
NaJIEOTEHETHKA.

XapaKkTepu30BaTh OCHOBHBIE CTAIUN
aHTPOIIOTECHE3A.

BBIABIATE NPOrPECCUBHBIE YEPTHI,
MOSIBUBIIMECS Y NMPEIKOB YEJIOBEKA
Ha Pa3HbIX CTAUAX aHTPOIIOT€HE3A.
[IpuBOAMTH IPUMEPHI IPEACTABUTEINIEH
OCHOBHBIX CTaJIMii aHTPOIIOTEHE3A:
OMUCHIBATh UX aHTPOIIOMETPUUECKHUE
JTaHHBIE, 00pa3 )KU3HU U OPYIUs TPY/a.
CpaBHMBATbH NPEACTABUTEIEH OCHOBHBIX
CTaJui aHTPOIIOreHEe3a
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5.6 | DBomonHs DBOJIIOIUS COBPEMEHHOTO YEJIOBEKA. PackpbIBaTh copep:kaHue TEPMUHOB U
COBPEMEHHOI'O EcTtecTBeHHBII 0TOOP B MOMYJISIIIUAX IIOHATUM: MYTAlMOHHBIN IIpOLIECC,
YeJI0BeKa yesioBeKa. MyTalMOHHBIH Ipoliecc U NOJIUMOP(PU3M, MONYJIALIUOHHBIE

nosumopusM. [lonynsaunoHHele BOJIHBI, Apei( reHoB, MUrpauus,

BOJIHBI, JIpei( reHoB, MUTpaLUs U «3(dexT ocHoBaTEIN.

«@(hPext ocHOBaTENA» B MOMYJISIIIUAX XapaKkTepu30BaTh POJIb ECTECTBEHHOTO

COBPEMEHHOIO YEJIOBEKA. 0TOOpa B MONYJISALUIX COBPEMEHHOTO

JdeMoHcTpanuu YEJIOBEKA.

Tabauiiel u cxembl: «IT1arbl 3BodONKMK | OIEHUBATh POJIb MyTAIlAOHHOTO

YEJI0BEKa» npoliecca, NOMyJsIIMOHHBIX BOJIH,
nperida renos, murpanuu, «d>hdexra
OCHOBATEJIS» B 3BOJIFOIIMHU MOIYJIS LM
COBPEMEHHOI'0 YEJIOBEKa.
[TpuBoUTH IpUMEPHI (HAaKTOPOB,
CIIOCOOHBIX BBI3BATh MOMYJISIIIUOHHBIE
BOJIHBI B BOJIFOLIUA COBPEMEHHOTO
YeJ0BeKa

5.7 | UemoBeuyecKue pachl. Yenoseueckue pacol. [lonaTHe 0 pace. PackpbiBaTh cojiep;kaHuE TEPMUHOB U

MexnucuuIuinHapHbIe
METO/IbI aHTPOITOJIOTUH

bonpine pacel: eBponeonaHas
(eBpa3uiickas), aBCTpaJIO-HETPOUIHAS
(3KBaTOpHUaIbHas), MOHTOJIOWTHAS
(a3uarcko-amepukaHckas). Bpems u
MyTH PACCEJICHUS YEJIOBEKa 10
riaHeTe. EMMHCTBO yenoBeuecKux pac.
Hayunas HecoCTOSITENbHOCTH pacu3ma.
[TpucnocoOaeHHOCTh YenoBeKa

K Pa3HbIM YCJIOBUSIM OKpY>Karoen

MOHSITUI: paca, pacoreHes3, pacusM,
COILIMAJIbHBIN JapBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJIBIINX
pac 4eJoBeKa: eBPOIEOUTHON
(eBpa3uiicKoit), aBCTPaIO-HETPOUTHOMN
(3KBaTOpHUATIBHOM ), MOHTOJIOMHOM
(a3uaTcKO-aMEepPUKAHCKOM).

BbIsBISITS IPUYMHBI BOSHUKHOBEHUS
YeJI0BEUECKHUX pac.
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cpenbl. Bnusinue reorpaguyeckoit
cpenasl u npeida reHoB

Ha Mop(dosoruio U GU3UO0JIOTHIO
YeJI0BeKa.

MexauCIUIUIMHAPHBIE METOIbI

B pusnueckoil (0MoJI0rn4eckoi)
AHTPOMOJIOTMH. DBOJIIOIIMOHHAS
AHTPOMOJIOTHS U MAJICOAHTPONOIOT U
YEJI0BEYECKUX ITOITYIIALNM.
buoconmanbHbie UCCIEI0BaHUs
npupobl yesnoseka. Mccnenosanue
KODBOJIIOIIUU OMOJIOTUYECKOTO U
COIIMAJIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu
Tabauiel U cxembl: «Packl yenoBekay.

IIpakTuyeckas padora
«M3yyeHne 3K0I0rMYECKUX alanTaum
YeJI0BEKa)

[IpuBOAUTH MPUMEPBI ATATTUBHBIX
IIPU3HAKOB Y IIPEACTaBUTEIICH
YEJIOBEYECKUX PaC.

[IpuBOIMTH CBUAETENBCTBA EAUHCTBA
IIPOUCXOKIEHUS YETOBEYECKHUX Pac.
ConocTaBiATh aaNTUBHbBIE TUTIBI
JIXOJIEN C PACOBBIMU IIPU3HAKAMU.
Jloka3pIBaTh HAYYHYIO
HECOCTOSTEIbHOCTh PACU3Ma

Nroro yacoB no teme 10
6 | Tema «IKon0rusi — HayKa 0 B3aUMOOTHOLIEHUSIX OPraHU3MOB M HATOPTraHU3MEHHBIX CHCTEM C OKpY:Kalomiei
cpenoin»
6.1 | 3apoxaeHue u 1 3apoxaeHne U pa3BUTHE SKOJIOTHH PackpeiBaTh coziep:kanue TEpPMUHOB U

Pa3BUTHUC SKOJIOINH

B Tpynax A. 'ymGonbara, K.®. Pynne,
H.A. CegeprioBa, 3. ['ekkens,

A. Tencnu, B.H. Cykauéa. Paznensi u
3aja4u 3k0JIoruu. CBs3b KOJIOTUU

C ApYrMMHU HayKaMH.

MTOHATHUM: SKOJIOTHS, ayTIKOJIOT U,
CUHAKOJIOTUsI, 9KOJIOTHSI COOOLIECTB U
DKOCHUCTEM, 3KOJIOTHS BUJIOB U
MOIYJISIAM.

XapakTepu30BaTh OCHOBHBIE ITAIbI
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JdemoHcTpanuu

[optpetsl: A. ['ymO0nbAT,

K. ®@. Pynbe, H. A. CeBepuos,

2. I'ekkenb, A. Tencnu, B. H. Cykaués.
Tabnuupel U cxeMbl: «Pa3aeinsl
JKOJIOTHM

3apOXKACHUS U PA3BUTHS KOJIOTHUHU KaK
HayKHU.

[TpuBOoIUTH MpUMEPHI OOBEKTOB
W3YUYEHHUS KOJIOTUU.

Ha3bIBaTh OCHOBHBIE 3a/1a4H, CTOSIIITUE
nepes; y4€HbIMUA-IKOJIOTaMU.
VYcraHnaBnuBaTh B3aUMOCBSI3b SKOJIOTUH
C IpYTUMH HayKaMH

6.2

MeToabI DKOJIOTHH.
3HaueHue
DKOJIOTMYECKUX
3HAHUM IS YeJIoBeKa

Metoan! 3xonoruu. Ilonesrie
HaOII0IeHUsI. DKCIIEPUMEHTHI

B 9KOJIOTUU: TPUPOAHBIE U
nabopaTtopHbie. MoaenupoBaHue
B 9KOJIOTMH. MOHUTOPUHT
OKPY’KAIOIIEH CPEIbL: JIOKAJIbHBIH,
PETHOHANBHBIN U TJI00ATBHBIN.
3HaueHUE HKOJIOTUUECKUX 3HAHMI
JUIS1 YEJIOBEKA. DKOJIOTUYECKOE
MUPOBO33PEHUE KaK OCHOBA CBS3EM
YEeJIOBEYECTBA C IPUPOOH.
DopMUPOBAHUE IKOJIOTMYECKOU
KYJIBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpauuu

Tabanik! U cxeMbl: «MeToabl
’KOJIOTUNY», «CXxemMa MOHUTOPUHTA
OKPYXKaIOUIEH CPEABI».

PackpriBaTh cosiepkaHne TEPMUHOB U
MOHSTHI: TTOJIEBBIE HAOIIOACHUS,
MOHUTOPHUHT OKPYXAIOIICH Cpeibl,
MOJICTUPOBAHUE, IKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METObI DKOJIOTHH.
[TpuBOIUTH MPUMEPHI TTOJIEBBIX
HAOJIOIEHNI B DKOJIOTHUH.

BBISABISTE 0COOEHHOCTH MOHUTOPHHTA
OKpY’KaroIel cpejibl Kak MeTo1a
9KOJIOTMYECKHUX MCCJICIOBAaHUM.
OOOCHOBBIBAThH 3HAUCHHUE
AKCIIEPUMEHTOB B AKOJIOTHUECKUX
HCCJIEIOBAaHMIX.

CpaBHUBaTh 1a00OPATOPHBIE U
MIPUPOJTHBIE SKCIIEPUMEHTHI KaK METO/IbI
9KOJOTUUYECKUX MCCIICTOBAaHUM.
OrneHMBaTh 3HAYCHHE IMPOTHO3UPOBAHHMS

126



denepanbHas padouas nporpamMma | buomorus. 10-11 kmaccer (yriyOn€éHHBIN YPOBEHB)

JlaboparopHnas padora
«M3yueHne METO10B FIKOJIOTHYECKUX
VICCIICIOBAaHUI»

KaK METOJIa DKOJOTHIECKUX
HUCCIICIOBAHU.

OO00CHOBEIBATh HEOOXOIUMOCTE
AKOJOTUYECKUX 3HAHUU

JUI COBPEMEHHOT'O YEIOBEKA

Hroro yacoB no teme 3
7 | Tema «Opranusmsbl 1 cpeia OOUTAHUSD
7.1 | Dxomornyeckue 1 Dkonoruyeckue GpakTopsl U PackpsiBaTh coaepkaHuE TEPMUHOB U
(dakTopsI 3aKOHOMEPHOCTH UX JIEUCTBUS. MOHSTHI: 9KOJIOTUYECKHUI PakTop,

Kiaccudukarus 3KoJ0rnaecKux
bakTopoB: abHOTHYECKHE,
ouoTuyeckue, antponoreHHsie. O0mme
3aKOHOMEPHOCTH JI€UCTBHUS
sKooruueckux gakropos. [Ipasuio
muaumyma (K. Ilnpenrens,

1O. JIu6ux). TonepaHTHOCTS.
OBpUOMOHTHBIEC U CTCHOOMOHTHBIE
OpTaHHU3MBIL.

JdemoHcTpanuu

TabauIIbl U cXeMbl: « IKOJIOTUUYECKUE
bakTopbI».

Oo0opynoBanue: repbapuu u
KOJUTCKIIMHY PACTCHHH 1 )KUBOTHBIX,
MIPUCTIOCOOJIEHHBIX K BIUSHUIO
Pa3TUYHBIX KOJIOTHIECKIX
dbakTopoB

OMOJIOTUYCCKUIN ONITHMYM,
OTpaHUYUBAIOIINHI (JTUMUTUPYIOIIHI)
daxTop.

KnaccuduimpoBats sKko0ruyecKme
(bakTophI MO pa3HbIM OCHOBAHUSIM.
XapakTepu3oBaTh 0011I1e
3aKOHOMEPHOCTH JICHCTBUS
AKOJIOTUYECKUX (PaKTOPOB.
OO0O0CHOBEBIBATH JEHCTBHUE 3aKOHA
ONTHMYMA U 3aKOHA OTPaHUYNBAIOIIETO
dakropa.

[IpuBOAUTE IPUMEDBHI:
WUTIOCTPUPYIOINIHE ACHCTBHUE MTpaBuiIa
MUHHAMYMa, OTPaHUYHUBAIOIIETO
(dakTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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1.2

AOuMoTHYECKHE
dakTopsl. CBeT Kak
YKOJIOTUUECKUI

(dakrop

Abuotnueckue gpakropsl. CBeT Kak
sKosoruueckuit akrop. Jericreue
Pa3HBIX yU4aCTKOB COJTHEYHOTO CTICKTpa
Ha OPraHU3MBbl. DKOJIOTHIYCCKUE
TPYIIBI PACTEHUHN U )KHBOTHBIX

10 OTHOIIICHHIO K cBeTy. CUTHAJIbHAS
poJib cBeTa. POTONEPUOIU3M.
JdemoHcTpanuu

Tabanib! U cxeMbl: «CBeTOBOI
CHEKTP», « IKOJIOTHUECKHUE TPYIIITHI
YKUBOTHBIX IT0 OTHOIIICHUIO K CBETY».
Oo0opynoBanue: repbapuu
CBETOJIIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTECHU;
CBETOJIIOOUBBIE, TEHETIOOUBLIE U
T€HEBBIHOCINBbIE KOMHATHBIE
pacTeHusl.

JlaGopaTopHasi paGora
«BrIsiBeHME TpUCTIOCOOIEHUH
OpPraHU3MOB K BIIMSIHUIO CBETA

PackpsiBaTh copep:kaHue TEPMUHOB U
MOHSTHI: CBET, (OTONEPUOIU3M.
XapakTepru3oBaTh JEUCTBUE CBETA KAK
HKOJIOTUYECKOTO (haKTopa.

CpaBHUBAThH JEHCTBUE PA3HBIX
Y4aCTKOB COJTHEYHOTO CIIEKTpa

Ha OpPraHU3MBbI.

BbISBISITE 0COOCHHOCTH CTPOCHHUS U
KU3BHEICATEIILHOCTH PACTCHUN Pa3HBIX
HKOJOTUYECKUX TPYII IO OTHOIIEHHUIO
K CBETY (CBETOIOOUBBIC, TCHETIOOUBBIE,
TEHEBBIHOCITUBBIC).

[TpuBOAUTH IPUMEPHI PACTEHUI Pa3HbIX
HKOJIOTUYECKHUX TPYIII 10 OTHOIIECHUIO
K CBETY.

BhIsSBIISATE OCOOCHHOCTH CTPOCHUS U
KU3HEEATEILHOCTH )KUBOTHBIX PA3HBIX
HKOJIOTUYECKUX TPYIII 10 OTHOIICHUIO
K CBETY (THEBHBIE, CYMEPEUHBIE,
HOYHBIE).

[IpuBOAUTH MPUMEPHI JKUBOTHBIX
Pa3HBIX PKOJOTUYECKUX TPy

M0 OTHOLIEHHUIO K CBETY.
OO00CHOBBIBaTH 3HAUEHUE
dboToneprou3mMa B KU3HU OPraHU3MOB
U ISl TPAKTUKHU CEJILCKOTO

X0341CTBa
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7.3

Abuotnueckue
(akTopBI.
Temneparypa kak
JKOJIOTUYECKUN

¢dakrop

Temneparypa Kak 3KOJIOTUYECKUA N
dakrop. [elicTBrue TeMmepaTypsl

Ha opranu3Mmsl. IloMikunoTepMHBIE U
TOMOMOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTCHOTEPMHBIE
OpraHU3MBIL.

JdemoHcTpanuu

Tabauiel 1 cxembl: «TemnokpoBHbIE
YKUBOTHBIEY, «XOJIOAHOKPOBHBIE
YKUBOTHBIEY.

Oo0opynoBanue: repbapuu u
KOJUICKIIM U TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYNBBIX
pAaCTEHHI; Yy4elia IITUL] U 3BEPEN.
JlaGopaTopHuasi padora
«BpIsIBIEHNE TPUCTIOCOOICHUI
OpPraHU3MOB K BIUSHHUIO TEMIIEPATYPHI»

PackpsiBaTh cojiepkaHue TEPMUHOB U
TIOHATHN: TEMIIEpaTypa,
MONKUIIOTEPMHBIE (XOJIOJHOKPOBHEIE),
rOMOMOTEpPMHBIE (TEMJIOKPOBHEIE)
OpraHu3Mbl, aHa0UO3, SBPUTEPMHBIC
OpraHU3MbI, CTEHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJIALIHA.

XapakTepu3oBarh JCHCTBUE
TEMIIePATyPhl HA OPTAHU3MBI.
BBISBISITE 0COOCHHOCTH CTPOEHUS U
KU3ZHEICATEITLHOCTH MOWKHUIOTEPMHBIX
(X0JOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeNJIOKPOBHBIX) )KUBOTHBIX.
[IpuBOAUTH MpUMEPHI MOWKUIOTEPMHBIX
(XOJOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TENJIOKPOBHBIX) YKUBOTHBIX.

BhIsSBIISTE 0COOEHHOCTH CTPOCHUS U
KU3HEACSATEIIbHOCTH TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHUN.

[TpuBOIUTH MPUMEPHI TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHUN.

[IpuBOAUTH NpUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTaHU3MOB.
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7.4 | Abuotnueckue BnaxHOCTh KakK 3KOJOTHYECKHi PackpbIBaTh copep:kaHue TEPMUHOB U
(dakropsl. BraxxHocTh dakrop. [Ipucnocobnenus pacreHui MOHSTHI: BIQXKHOCTb, TUAPOPUTHL,
KakK 3KOJIOTUYECKHI K MMOJJIep>KaHuI0 BOJIHOTO OaiaHca. rurpouTsl, Me30pUTHI, KCEPODUTHI,
¢dakto Knaccuduxanus pactenuit YKUBOTHbBIE: BOJHBIE, TOTYBOHBIE,

110 OTHOILIEHHUIO K BOJE. Ha3EeMHBIE.
[IpucnocobaeHus: KUBOTHBIX XapakTepu30BaTh JIECTBHE BIAXKHOCTH
K USMCHCHHUIO BOTHOT'O PCKMMaA. KaK 9KOJIOTMYECKOro (akropa.
JdemoHcTpanuu BbIsBIISITE 0COOEHHOCTH CTPOEHUS U
TaOauup! v cxembl: «PU3NOIOTUYECKUE | HKU3HEACITEILHOCTH PACTEHUI Pa3HbIX
aZanTalyy >KUBOTHBIXY. HKOJIOTUYECKUX TPYIII [0 OTHOIICHUIO
OO6opyaoBaHue: repOapuu pacTCHHUM, K BOJIC.
OTHOCSILITUXCS K TUTpOUTaM, [TpuBOAUTH IPUMEPHI PACTEHHI Pa3HbIX
KcepopuTaM, Me30(pUTaM, KOMHATHBIE | DKOJOTHYECKUX IPYIIII IT0 OTHOIIEHHIO
pacTeHus JaHHBIX TPYII. K BOJIE.
JlaGopaTopHasi paGorta BbIsBIS T aHATOMUYECKHUE U
«AHAaTOMHYECKHE OCOOEHHOCTH (u3n0I0rNUECKUe MPUCTIOCOOIEHUS
pacTeHuil U3 pa3HbIX MECT OOUTAHUS ’KUBOTHBIX K U3BMEHEHHIO BOJHOTO
pexuMma.
[TpuBOUTH IPUMEPHI BOJHBIX,
MOJIYBOJIHBIX U HA3€MHBIX KUBOTHBIX
7.5 | Cpenpl oOuTaHUS Cpenbl 0OuTaHUs OpraHU3MOB: BOAHAsA, | PackpeiBaTh coliepxaHne TEpMUHA

OpTraHu3MOB

HA3eMHO-BO3/YIIIHAS, IOYBEHHAS,
rIIyOWHHAS TTOIMTOYBEHHAS,
BHyTpHUOpraHu3mMeHHas. dusmnko-
XUMHUYECKUE OCOOCHHOCTH CPe/I
0OHUTaHUSI OPTaHU3MOB.

«cpena oOUTaHuUs».

XapakTepu30BaTh OCOOCHHOCTH
BOJIHOM, HA3€MHO-BO31YIIIHOM,
MOYBEHHOM, IITyOUHHO MOIMOYBEHHOU 1
BHYTPHOPTaHU3MEHHOMU CcpeJl OOUTaHUS.
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[IpucnocoOnenust OpraHu3MOB K )KHU3HU
B Pa3HBIX Cpeaax.

JdemoHcTpanuu
Tabauikl u cxeMbl: «Cpelibl 0OUTaHUS

OpPraHu3MOB.

Oo6opynoBanue: KOJJIEKIIUU
YKUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax

CpaBHUBaTh GU3UKO-XUMUUECKHUE
YCJIOBHS Pa3HbIX Cpel OOUTaHUS.
BbISBISATE 4epThl TPUCTIOCOOJIEHHOCTH
OpraHU3MOB K OOUTAaHHIO B BOJIHOM,
HAa3€MHO-BO31YILIHOM, IOYBEHHOM,
BHYTPUOPTaHU3MEHHOM cpeliax
oOuTaHMS.

[IpuBOIUTH MPUMEPHI OPTaHU3MOB,
OOUTAIOIINX B pa3HBIX cpesiax

7.6 | Buomornueckue buonornueckue purmel. Buennue u PackpeiBaTh cosiep:kaHue NOHSATUS
PUTMBI BHyTpeHHUE pUTMBbI. CyTOUHBIC U «OUOIOTUYECKUE PUTMBI.

TOJANYHBIE PUTMBI. XapakTepu30BaTh 0COOEHHOCTH
[Tpucnoco6IeHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUYHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUM TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
YKU3ZHU. [IpuBOAUTE IPUMEPHI MPOSIBICHUS
JdemoHcTpanuun OMOJIOTHYECKUX PUTMOB y Pa3HBIX
Tabauiel 1 cxembl: «buonornueckue OpPTraHU3MOB.
PUTMBD». BBISBIATE 4epTHI TPUCIIOCOOJICHHOCTH
O6opyaoBaHue: repoapuu u OPTraHU3MOB K CE30HHBIM MU3MEHEHUSIM
KOJUICKIIMY PACTCHUN Y )KUBOTHBIX, YCJIOBUH KU3HU.
o0nagaronux 4epTamMmu OnuceIBaTh CE30HHBIC SIBJICHUS B KU3HU
IPUCIIOCOOJIEHHOCTH K CE30HHBIM OPraHU3MOB, PACIIPOCTPAHEHHBIX
V3MEHEHUSM YCIOBHUM KU3HU B CBOEU MECTHOCTH

7.7 | XKusnennsie HopMbl JKuzneHnHbple pOpMBI OpraHU3MOB. PackpriBaTh coepkaHue MOHATHS

OpTraHU3MOB

[TonsiTHEe 0 *KU3HEHHOU hopme.
’Kuznennoie GOpMbI paCTEHUM:
JIEPEBBSI, KyCTAPHUKH, KYCTAPHUUKH,

«GKU3HEHHAas popMa OpraHu3May.
BbIsBISITE 0COOCHHOCTH CTPOEHHUS U
YKA3HEIESITETbHOCTH PACTEHUIN PA3HBIX
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MHOTOJICTHHE TPaBbI, OTHOJIETHUE
TpaBbl. JKuzHeHHbIE ()OPMBI KHBOTHBIX:
TUAPOOUOHTHI, T€OOUOHTHI,
a’poOMOHTBI. OCOOEHHOCTU CTPOSHUS U
o0Opasza KU3HH.

JdemoHcTpanuu

Tabnuipl u cxembl: « Ku3HEHHBIE
dopmbl pacTeHuity, « Ku3HeHHBIC
(OPMBI JKUBOTHBIX.

OoOopynoBanme: repbapun U
KOJIJICKITUU PACTCHHUH U )KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (popM

YKU3HEHHBIX (hOpM.

IIpuBOAUTE IPUMEPHI PACTEHUN Pa3HBIX
YKU3HEHHBIX (POPM.

BbIsBIISAITE OCOOEHHOCTH CTPOEHUS U
KU3HEAECATEIbHOCTH JKUBOTHBIX PA3HBIX
YKU3HEHHBIX (POPM.

[IpuBOAUTH NPUMEPHI JKUBOTHBIX
pa3HbIX KU3HEHHBIX (OPM

7.8

buotnyeckue dpakTopbl

buornueckue dakropsl. Buas
OMOTHUYECKUX B3aUMOJIEHCTBUNA:
KOHKYPEHIIHS, XUITHUIECTBO, CUMOMO3
u ero ¢opwmel. [lapazutusm,
KOOIEepaIusi, MyTyaJIu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxyieOHn4ecTBO). Hetpoduueckue
B3aUMOJICHUCTBUS (TOMUYECKHUE,
dbopudeckue, padpuieckue). 3HaUYCHHUE
OMOTUYECKUX B3aUMOIEHUCTBUNA I
CYLIECTBOBAaHMSI OPTaHU3MOB B CPEJIE
obutanus. [IpuHIUIT KOHKYPEHTHOTO
VCKJTFOUCHUS.

JdemoHcTpauuu

TaGauIibl U CXeMBbl: « DKOCHCTEMA

PackpsiBaTh coepkaHie TEPMUHOB U
MOHSATUI: KOHKYPEHIIMS, XUIITHUYECTBO,
Mapa3uTU3M, MyTyalu3M,
KOMMEHCAIIN3M, HETPOPUIECKUE
B3aNMOJICHICTBHSL.

XapakTepu30BaTh BUIbl OMOTHUYECKUX
B3aUMO/ICVICTBUU.

OOBSICHATH CYIIIHOCTh KOHKYPEHIINH,
XUIHAYECTBA, IApA3UTU3Ma,
MyTyajau3Ma, KOMMEHCaIU3Ma.
[IpuBOAUTE IPUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTUYECKHUX
B3aUMOJICMCTBUSX PA3HBIX TUIIOB.
OueHuBaTh 3HaUEHNUE OMOTUYECKUX
B3aUMOJICICTBUM JJIsI CYILIECTBOBAHUS
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HIMPOKOJIMCTBEHHOT O JIECA,
«DKocucTEeMa XBOMHOIO JIecay,
«llenu nutanusy», « XUITHUIESCTBOY,
«ITapazutuzm», «KKonkypeHuus»,
«Cum6Omo03», «KoMMmeHCcaT3M.
O6opynoBanme: KOJJIEKIIUU
YKUBOTHBIX, Y4AaCTBYIOIINX

B Pa3NIMYHBIX OMOTUYECKUX

OpPraHU3MOB B Cpejie OOUTaHUS.
OO60CHOBBIBATH J€HCTBUE MPUHLIUATIA
KOHKYPEHTHOI'0 UCKIIOYEHUS

B3aUMOJICHUCTBUIX
Hroro yacoB no teme 9
8 | Tema «JKo0/10rusi BUI0B U NOMYJISIIHII»
8.1 | Dkomoruueckue 3 OKOJIOTHUYECKHE XapAKTEPUCTHKHU PackpsIBaTh coJiepxaHuEe TOHITHUS
XapaKTEPUCTUKU nonysanuu. [omynmanus kax «TTOMYJISALIUS?.
HOIYJISIUN Ouonornueckas cuctema. Ponp OneHuBaTh 3Ha4€HUE HEOTHOPOJHOCTH

HEOJTHOPOJHOCTH Cpeibl, (GU3UUECKUX
O0apbepoB U OCOOCHHOCTEH OMOJIOTUHT
BUJIOB B ()OPMHUPOBAHUHT
MIPOCTPAHCTBEHHOM CTPYKTYPHI
nomyssiuii. OCHOBHBIE MMOKA3aTeNN
MOMYJISIIUU: YUCICHHOCTb, INIOTHOCTb,
BO3pacTHas U MOJI0Bask CTPYKTYpa,
POKIIa€MOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAIIHS.
JdemoHcTpanuu

TabauIIbl U cXeMBbl: « IKOJIOTUIECKHE
XapaKTePUCTUKH TIOMYIISIIUN,
«[IpocTpaHCTBEHHAs CTPYKTypa

cpenabl, puznueckux 6aprepoB U
0CO00eHHOCTEN OMOJIOTUH BUIOB

B (hopMUPOBAHUH TPOCTPAHCTBEHHOMN
CTPYKTYPbI TIOMYJISIIUN.

[IpuBOAUTE IPUMEPHI NOMYJISLIAN
pa3HbIX BUJIOB PACTEHUH M JKUBOTHBIX.
XapakTepu30BaTh OCHOBHBIC
HKOJIOTHYECKHUE TTOKA3aTeITN
MOMYJISIIIUN : YUCIICHHOCTb, TNIOTHOCTb,
BO3pacTHAas U TIOJIOBasI CTPYKTYpa,
POKIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHI.
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MomyJsanumn», «B03paCTHBIC IMUupaMuabl
MOIMYJIALIU

8.2 | Dkosoruueckas DKOJIOTHYECKas CTPYKTypa MOMyJsiluu. | PackpbiBaTh copepkaHUe TEPMUHOB U
CTPYKTypa OlLieHKa YUCIEHHOCTH TOMYJISIIIAH. MOHATUI: TUHAMUKA MOIYJISLINH,
MIOMYJISILIUH. JIMHAMUKa OMYJISAIUHE U €€ Peryasaius. | OMOTHYECKUI OTEHIUAN IOy IALNH,
JIvHamMuKa MomyJasiuu bruoTnyeckuii MOTEHIMA TIONMY/ISIHA. | KPUBbIE BBIKUBAHUS, (DAKTOPBI
U €€ perysiuus MoaenupoBaHue TUHAMUKHA CMEPTHOCTH, EMKOCTb CPE/Ibl.

nonynsuuu. Kpussie pocta OOBSACHITH 3aKOHOMEPHOCTH

YUCIICHHOCTH nonyssiuuu. Kpusbie pa3MeIieHus 0co0el MomysaIuu

BbDKHBAHUSA. Peryssiiiyst YUCIIEHHOCTH | HA 3aHUMAEMOM TEPPUTOPHH.

MOMYJIAIMI: POJib (PaKTOPOB, OrneHnBaTh OMOTUYECKUH MTOTEHIIHAIT

3aBUCSIIMX U HE 3aBUCAIINX OT MOITYJISILMM pa3HBIX OPTaHU3MOB.

IUTOTHOCTH. DKOJIOTHYECKUE CTpATEeruu | AHAJIM3UPOBAaTh KPUBBIE pOCTA

BUJIOB (r- 1 K-cTpaTerun). YUCJICHHOCTH MOMYJISLIMU U KPUBBIE

JdemoHcTpanuu BBKUBAHUS.

Tabmwmie u cxembl: «CKOPOCTH OO60CHOBBIBATh MPUUNHBI CICPIKUBAHUS

3aCeJICHMS IOBEPXHOCTH 3eMIIU OMOTHYECKOTO TTOTEHIIMAJIa POCcTa U

Pa3IMYHBIMU OpraHU3MaMU» MIPUYMHBI BCIIBILIEK POXKIAEMOCTH
Yy OTZEJIBHBIX OPTaHU3MOB.
[lepeuncnsath pakTOpbl CMEPTHOCTH,
PEryJIIMPYIOLIME YACIECHHOCTD
MOIYJISAIIUM PACTEHUMN U KUBOTHBIX.
OnuchIBaTh 3KOJOTUYECKUE CTPATETUU
BHUJIOB

8.3 | Dxoyornueckas HAIIA [TonsiTHE 00 PKOTOTUYSCKON HUIIIC PackpsiBaTh cosiep:kaHre TEPMUHOB U

BUJIA

Bus1a. MectooOutanne. MHOromepHas
MOJIEIIb 3KOJIOTUYECKON HHILIN

MOHSITHUI: SKOJIOTUYECKasl HUIIIA, BU]I,
apeall, UHBa3usl.
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JIx. . XatunncoHa. Pazmepel
aKojoruyeckon Huiu. [lorenuuanpHas
Y pEAIN30BaHHAs HUILIH.

Bup kak cuctema nonymnsnuii. Apeanisl
BU10B. Bubl U UX )KU3HCHHBIC
CTpaTeruu. JKOJIOTUUECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U
MUTPALUN KUBOTHBIX. brosiornyeckue
VHBA3UH 9Yy>KEPOIHBIX BUIOB.

JdemoHcTpanuu

[oprper: Ix. Y. XaT4nHCOH.
Ta0munel U cxeMmbl: «Moaenb
AKOJIOTUYECKOM HUIIIN

Jx. . XaTunHCOHAY.
O6opyaoBaHue: repOapuy pacTCHU;
KOJIJIEKIIUU )KMBOTHBIX.
JlaGopaTopHasi paGorta
«IIpucnocobneHust ceMsiH pacTeHHMA

K PAaCCEJIECHUIO»

XapakTepru3zoBaTb MHOTOMEPHYIO
MO/IEJIb DKOJIOTUYECKON HUIIU

k. . XaTtunHCOHA.

[TIpuBOIUTE MPUMEPHI IKOJIOTUYECKUX
HHUII Pa3HbIX BUJOB PACTEHUM U
JKMBOTHBIX.

BpIsSBASATE OTJIIMYKE IKOJIOTUUECKON
HUIIW BUJIA OT €r0 MECTOOOUTAHUS.
['padpuuecku nzoOpaxarhb
MHOTOMEPHYIO MOJEIb IKOJIOTUYECKON
HUIIM JJI pa3HBIX BUIOB.

BpIsSBISATE NPUYMHBI pa3IAYUI
B pa3zMepax 3KOJIOrMYECKON HUIIU

Y Pa3HbIX BUI0B paCTCHI/Iﬁ " ) KUBOTHBIX.
AHaHI/IBI/IPOBaTB IMPUYKNHBI U
IHOoCJICACTBHUA CMCHBI AKOJIOTUYECKOM
HUIIIN

HTtoro yacoB o teme 9
9 Tema «IKo0j10rusI CO00IECTB. IKOJOTHYECKHE CHCTEMbD»
9.1 | CooOmiectBO 1 CoobmiecTBa oprann3mMoB. buorienoz | PackpeiBaTh cosiepkanrie TEPMUHOB U
OpraHU3MOB — ero crpykrypa. CBs3u MEXIy MTOHSATHI: OMOIIEHO3, OHOTOIL.
OMOIICHO3 OpraHu3MaMH B OHOIIEHO3E. XapakTepu30BaTh OMOIICHO3 U €T0

JdemoHcTpauuu
Tabauiibl u cxembl: «CTpyKTypa

CTPYKTYPBI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3a», « DIKOCHUCTEMA
ITUPOKOJIMCTBEHHOTO JIECay,
«IDKOCHUCTEMA XBOMHOI'O JIECA)

[lepeuucnsaTe U IPUBOAUTH IPUMEPHI
CBsI3€1 MEXy OpraHu3MaMHu
B OMOILIEHO3e

9.2

DKocucTeMa

DKOCUCTEMA KaK OTKpPBITAsi CHCTEMA
(A.JIx. Terncnu). DyHKIIMOHATBHbBIE
OJIOKH OPraHU3MOB B DKOCHUCTEME:
MPOJIYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceTu.
AlGuoTrnyeckure 0JI0KH SKOCUCTEM.
[TouBBI ¥ WIIBI B SKOCUCTEMAX.
KpyroBopoT BeniecTB 1 NOTOK SHEPTUU
B DKOCHCTEME.

JdeMoHcTpauuu

[HopTpeTtshl: B. H. Cykaués,

A. JIx. Tencnu.

Tabnwuiiel ¥ cxembl: «DyHKITMOHATBHBIC
TPYIIIBl OPTaHU3MOB B 3KOCUCTEME,
«KpyroBopoT BelecTB B 3KOCUCTEME,
«llernn muTanus (macTOUIIHAS,
JNETPUTHAS ).

Oo0opynoBanue: repbapuu pacTeHHI;
KOJUIEKIIUM HACEKOMBIX; Uyydelia NTULl U
3BEpen

PackpbiBaTh conepxaHiue TEPMUHOB U
MOHSTHI: SKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, TPO(HUUYECKHE
YpOBHH, Tpoduueckue (MUIIeBble) Henu
U CETH.

Ha3zbiBaTh CTpYKTYpHBIE KOMITOHEHTHI
HYKOCUCTEMBI.

Xapaktepu3oBaTh PYHKIIMU U
IPUBOAUTH IPUMEPHI OPTraHU3MOB

B 9KOCUCTEME Ha OCHOBE UMEIOIINXCS
3HAaHUM O pacTEeHUsx, rpudax,
OaKTepUsiX U KUBOTHBIX.

OnuceiBaTh KpyrOBOPOT BELIECTB U
IOTOK YHEPTHH B SKOCUCTEME.
OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BELIECTB U IIOTOKE SHEPIHH.
[TpuBOINTH MPUMEPHI OPraHU3MOB,
3aHMMAIOIINX Pa3HbIE YPOBHU
TPOPUUYECKUX MUPAMHU/I.

CocTaBiTh CXEMBbI IEPEHOCA BEILIECTBA
Y DHEPTUU B DKOCUCTEMAX (Lenu
MUTAHUSA ).
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CpaBHI/IBaTB HaCT6I/IH_[HBIe H ICTPUTHBIC
OCIIv IMMUTaHuA

9.3 | Dxonoruyeckue OCHOBHBIE ITOKA3aTeJIM YKOCHUCTEMBI. PackpeiBaTh cojiep:kaHuE TEPMUHOB U
IUPaAMUJIBI buomacca u npoxykuus. MOHSTUI: POAYKIIUs, OroMacca,
DKOJIOTMYECKUE MUPAMUIBI UUCEN, AKOJIOTMYECKAsk MUPaAMU/IA.
OMOMAaCChl ¥ DHEPTHUHU. Xapaktepu3oBaTh IpaBuia
JdemMoHcTpanuu AKOJIOTUYECKHUX MUPAMU/T YUCET,
TaOnuIbl U CXEMBI: « DKOJIOTHYECKas OMOMacChl U SHEPIHH.
nupaMmuga 4ucesn», « IKoJIoruyecKas OOBSACHATD MPUYUKHBI PA3THIHIA
nupamuia OuoMacchl», B MPOJIYKTUBHOCTH Y Pa3HbIX
«IKonornyeckas nmupamMuzia SHCPrum» YKOCUCTEM.
[TIpuBOIUTE TPUMEPHI MPAKTUYECKOTO
MPUMEHEHHUS TIPABUJI SKOJOTUUYECKUX
MMUPAMUI.
CpaBHUBATh OMOMacCy M MPOAYKITHIO
AKOCHCTEM CYIIH U MHUpPOBOTO OKEaHa
9.4 | U3meHeHUs Jlunamuka s3Kocucmenm. PackpeiBaTh cosiepkaHue TEpPMUHOB U
COOOIIECTB — Kamacmpoguueckue nepecmpotiixu. TOHSTHN: CYKILIECCHUSI, KIIMMAKCHOE
CYKLIECCUU @nykmyayuu. HanpaBneHHbIE COOOIIIECTBO, CYKIIECCHOHHBIN PS/I.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBruuHbIe 1 BTOPUYHBIE
CYKILIECCUH U UX MPHUYUHBI.
AHTpPOITOr€HHBIE BO3JACHCTBUS

Ha cykueccnu. KinumakcHoe
coobmiecTBo. buopasHoobpasue u
MOJIHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTONYMBOCTHU COOOIIECTB.

XapakTepu30BaTh CYKIIECCHUH:
MIEPBUYHBIC U BTOPUYHBIC, IPUBOIUTH
UX MMPUMEPHI U HA3BIBATh MPUINHBI
CMEHBI COOOIIECTB.

CpaBHUBATh BpEMEHHBIC U KOPEHHBIC
OMOreoEeH03bl Ha KOHKPETHBIX
puUMepax CBOEH MECTHOCTH.
MonenupoBath pe3yJIbTaThl poIecca

137



denepanbHas padouas nporpamMma | buomorus. 10-11 kmaccer (yriyOn€éHHBIN YPOBEHB)

JdemoHcTpanuu

Tabauiet u cxembl: «O0pazoBaHue
oomnotay, «llepBuyHas cykieccus,
«BoccranoBneHue yeca rnocie mnoxxapa

CMEHBI OMOTEOTICHO30B TI0]T BIMSHUEM
aHTPOIIOTEHHOTO (paKkTOpa

9.5 | Ilpupoaubie [IpupoaHbIE SKOCUCTEMBI. PackpsiBaTh conepkaHue TEPMUHOB U
HKOCUCTEMBbI OKocucmembl 03€p u pek. Ikocucmemsl | TOHATHI: GUTOTUIAHKTOH, 300TJIAHKTOH,
Mopetl U 0KeaHos. Ixocucmemvl myHOp, | IPYCHOCTb.
Jlecos, cmeneiti, nyCcmbiHb. XapakTepu30oBaTh NPUPOIHBIC
JleMoHcTpanun HKOCHUCTEMBI, UX OCHOBHBIC
Tabauiiel ¥ cXeMbl: «DKOCHUCTEMA KOMITOHEHTHI (Ha IpuMepe o3epa,
HMIMPOKOJIMCTBEHHOTO JIECay, XBOMHOT'0 ¥ IIIMPOKOJIMCTBEHHOTO JIeca).
«IKOocucTEMa XBOMHOTO JIeCay, OOBSACHATH MPUUUHBI PA3IUUYHON
«IKocucTeMa o3epay. O6roMacchl IPOAYLEHTOB U
OO6opyaoBaHue: akBapuyM Kak MOJIC/Ib | KOHCYMEHTOB B IIPUPOIHBIX
HKOCUCTEMBI. HIKOCUCTEMAX.
JKCKypcust «IKCKypcus B TANUYHBIN | COCTaBIISATh MACTOUIIIHBIC U IETPUTHBIC
ouoreorieHo3 (B 1yopaBy, Oepe3HsIK, LMW MUTAHUS TPUPOJIHBIX IKOCUCTEM.
eJIbHUK, Ha CYXOJIOJIbHBIN WIIH [TpuBOIUTH IPUMEPHI OPTAHU3MOB,
MOMMEHHBIN YT, 03€p0, OOJIOTO)» BXOJIAIIMX B COCTaB (PUTOIUIAHKTOHA,
300IUIaHKTOHA, OEHTOCA.
OOG0CHOBBIBATH POJIb SIPYCHOCTH
B JKM3HU HA3€MHBIX SKOCHCTEM.
CpaBHUBaTh OMOMaccy U MPOAYKITUIO
BOJIHBIX U HA3€MHBIX SKOCUCTEM
9.6 | AuTpormoreHHbIe AHTPOIIOTrE€HHBIE SKOCUCTEMBI. PackpeiBaTh conepkanue TEPMHUHOB U
AKOCHUCTEMBbI Arposkocucrema. ArpoueHos. MOHSITUI: arPOAKOCUCTEMA, arPOLIEHO3,
(arposkocucTeMbl) Paznuuus Mexay aHTpONIOT€HHBIMU U MOHOKYJIBTYpA.
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IPUPOAHBIMU SKOCUCTEMAMHU.
JdemoHcTpanuu

Tabauibl ¥ cxembl: «ATPOLICHO3Y,
«KpyroBoport BemiecTB 1 MoTok
SHEPrUU B arpoLEHO3E».
Oo0opynoBanue: repOapuu
KYJbTYPHBIX U IUKOPACTYIIHNX
pacTeHui.

IKCKypcHs «IKCKypCHs

B arpodKocUcTeMy (Ha MoJje Uiu
B TEIUIMYHOE X03SIUCTBO)»

Xapakrepru3oBaTb OCHOBHBIE
KOMIIOHEHTBI arpO’IKOCUCTEMBI.
[IpuBOAUTE MPUMEPHI ATPOIKOCUCTEM.

CocTaBnsTh e MUTaHUS arpoIEHO3a.

OO60CHOBBIBAaTh MPUUYMHBI HU3KOM
YCTOMYMBOCTHU arpO3KOCUCTEM.
CpaBHMBATh arpO3KOCUCTEMBI U
IIPUPOAHBIE DKOCUCTEMBI.
XapakTepu30oBaTh poJib YEIOBEKA
B COXPAaHEHUHU YCTOMYMBOCTH
arpodKOCUCTEM

9.7

YpOoskocucTeMsl.
DKOMOHUTOPHUHT

Ypb6oskocuctembl. OCHOBHBIE
KOMIIOHEHTBI YPOOIKOCHUCTEM.
I'opoxackas daopa u payna.

CunaHTpOnM3alus TOPOJACKOHN (payHBbI.

buonornyeckoe u X03s1MCTBEHHOE
3HAYCHHUE arpPOIKOCHCTEM U
ypOOIKOCHCTEM.

3aK0OHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OpPraHU3MOB B SKOCHUCTEMAX.

Ponv kackaonozeo sgpgpexma u 61006-
20upurxamopos (Kirouesvix 6u0oes)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
[IepeHOC YHEPTrUM U BEIIECTB MEXKTY
CMEKHBIMH SKOCUCTEMAMH.

Y CcTOMYMBOCTH OPTaHU3MOB,

PackpriBaTh cosiepkaHrue TEPMUHOB U
MOHATUH: YpOOIKOCUCTEMA,
CHHAHTPOMHU3AIMs, TOpoJicKas dopa,
ropojckasi ¢ayHa, SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIC
KOMITOHEHTBI YPOOIKOCUCTEM.
OnuceIBaTh OMOJIOTHYECKOE U
XO3SIMCTBEHHOE 3HAYCHUE
ypOOIKOCUCTEM.

[TpuBOIUTH IPUMEPHI M OIIECHUBATH
COCTOSTHHE YPOOIKOCHCTEM CBOCH
MECTHOCTH.

BrISIBIIATE OCOOEHHOCTH TOPOJICKOM
dbropsr 1 payHsbI.

CpaBHUBaTh ypOOIKOCUCTEMBI U
MPUPOIHBIE SKOCUCTEMbI
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HOHYJ'I)II_[I/II\/'I 1 3KOCHUCTEM B YCIIOBUAX

€CTECTBEHHBIX U AHTPOIIOT€HHBIX
BO3JIEUCTBUH.

Mexanusmul 6030eticmeus 3a2psA3HeHUl
PA3HBIX MUNO8 HA CYOOP2aAHUZMEHHOM,
OpP2AHUSMEHHOM, NONYAAYUOHHOM U

9KOCUCTEMHOM YPOBHSX, OCHOBbI
9KO0JI02UHECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUSL.
MeTo10710T1si MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTEHHBIX
9KOCHUCTEM.

JdeMoHcTpauuu

Tabmwmiiel u cxeMsbl: «IIpumepsl
ypOO3IKOCHUCTEM.
IIpakTuyeckas padora
«M3yyeHue u onrcanue
ypOOIKOCUCTEMBIY.
JlabopaTtopHnasi padora

«3yuenune paznooOpas3ust MEIKUX
MOYBCHHBIX WICHHUCTOHOTHUX B Pa3HBIX

O9KOCHCTEMAX»

HToro yacoB nmo Teme

12
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10

Tema «buocdepa — riiodajibHaAsA IKOCUCTEMA)

10.1

buocdepa. Ctpykrypa
1 cocTaB Ouochepsl

2

buocdepa — obuennanerapHas
o0os0uKa 3eMiu, re CyleCTBYET WU
CyllecTBOBasa Xu3Hb. Pa3Butune
npenacTaBiieHuit o Ouocgepe B Tpyaax
9. 3rocca. Yuenune B.U. Bepnaackoro
o ouocdepe. Obmactu Ouochepsl u eé
coctaB. JKuBoe BemiecTBo 6rochepsl u
ero QyHKIHH.

JdemoHcTpanuu

Ioptpertsl: B. Y. BepHanckuii,

3. 3rocc.

Tabawmiel u cxeMbl: «I'eochepsr
3emnn», « OyHKIMH )KUBOT'O BELLIECTBA

PackpbIBaTh conepxkaHue TEPMUHOB U
MOHSTUI: Orocdepa, KUBOE BEIIECTBO,
KOCHO€ BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTCHHOE BEIIECTBO.
[TpuBOIUTH (POPMYITUPOBKH OCHOBHBIX
nosnokxenuu yuyenus B. 1. Bepnaackoro
o obuocdepe.

Xapaktepu3oBaTth 001acTi 6nocdepsl u
HX COCTaB, HA3bIBaTh 00JIACTH
pacnpoCTpaHEeHUsI >KUBOTO BEIIECTBA

B 000J104KaX 3eMJIU U BBISBIISATH
MPUYMHBI €70 PA3TUYHOTO
pacnpe/eseHus.

[lepeuncnsaTh GyHKIMH KUBOTO
BelecTBa onocdepsl (razoas,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHAS,
KOHIIEHTPAIIMOHHAs], OMOXUMHUYECKasi ).
[IpuBOUTH MpUMEPHI NPEOOPAYIOIIETO
BO3/ICHCTBUS KUBOTO BEIIECTBA HA
ouochepy.

AHaTu3UpOBaTh U OIICHUBATH
OMOJIOrMYECKYI0 HH(OPMALIUIO

0 TJI00ATBHBIX IKOJIOTHIECKUX
npoOseMax Ouochepsl, HOTydaeMyro

U3 Pa3HbIX HICTOYHUKOB.
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OnenuBats Bkiax B. 1. Bepnanckoro,
3. 310Ccca B CO3/IaHUE YUEHUS
o ouocepe

10.2

3aKOHOMEPHOCTHU
CYLIECTBOBAHMUS
ouocdepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ounochepsl. OcobeHHOCTH OHOCPepbl
KaK TJI00aJIbHOM YKOCUCTEMBI.
JlnHamMuyeckoe paBHOBECUE

B Ouocepe. KpyroBopoTsl BelecTB u
OMOTCOXUMUYECKHE ITUKIIBI (YIIIepoa,
a3oTa). PUTMUYHOCTD SIBICHUN

B Ouocdepe.

JdeMoHcTpauuu

Tabmwmiel u cxembl: «I'eochepsr
3emiiny», «OYHKINN KUBOTO
BEIIECTBAY,

«KpyroBopoT a3ota B mpupoie»,
«KpyroBopoT yriieposia B mpupoie»,
«KpyroBopoT KUCIIOpO/Ia B IPUPOJIEN,
«KpyroBopoT BOJIbI B IPUPOIEH

PackpbIBaTh copiep:kaHue TEPMUHOB H
MTOHSATHI: TJI00aJIbHAST DKOCHUCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTrOBOPOTHI BEIICCTB,
OMOreOXMMUYCCKHUE IIUKIIBI.
XapakTepu3oBaTh 0OCOOCHHOCTH
ouocdeps! Kak riaodanbHON
9KOCHCTEMBI.

Omnpenensats GyHKIUIO Ouochepbl

B oOecreueHnu OMOTeHHOTO
KpYTrOoBOpOTA BEIIECTB Ha IJIaHEeTe.
XapakTepu30BaTh OCHOBHBIC
KPYTOBOPOTHI: BOJBI, YTIIepoaa, a30Ta.
CpaBHHMBATb OCOOEHHOCTH KPYrOBOPOTa
Pa3JIMYHBIX BEIIECTB.

OrneHMBaTh 3HAYCHUE KPYTOBOPOTA
BEIIIECTB ISl CYIIICCTBOBAHUS YKU3HH
Ha 3emuie.

OOBSCHATH POJIH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB.

BBISABISATE TMHAMUYECKOE PAaBHOBECHE
ouochepsl.
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[TpuBOIUTH IPUMEPHI PUTMUIHOCTH
SBJICHUN B Onocdepe

10.3 | 3oHaNMBHOCTH 2 3oHanbHOCTH OUochepsl. [lonstue PackpsiBaTh copepkaHre TEPMUHOB U
o6uocdepnl. OCHOBHBIE 0 6uome. OCHOBHbBIE OMOMBI CYIIIU: MOHSTUN: OUOMBI, TYH/IpA, XBOWHBIE
OMOMBI CYIITH. TyHJIpa, XBOWHBIE JIeca, CMEIIaHHbIC U | JIECA, CMEIIaHHbIE JIeCa,

Y CTOWYNBOCTH IIMPOKOJIMCTBEHHBIC JIeCa, CTEIH, HIMPOKOJIMCTBEHHBIE Jieca, CTEMNH,
ounochepsl CaBaHHBI, TyCTHIHHU, TPOIIMYECKHUE Jicca, | CaBaHHBI, IIyCTHIHH, TPOIIMYECKUE JIECa,
BBICOKOTOPbsl. Kinumar, pacTUTeNbHbIA | BHICOKOTOPBI.
Y )KHBOTHBIH MUpP OMOMOB CYIIIH. [Toka3pIBaTh Ha KapTe U
CrpykTypa U QYHKIIHS )KHMBBIX CHCTEM, | XapAKTEPU30BATh OCHOBHBIE OMOMBI
OIICHKAa UX PECYpCHOTO MOTEHIMala u | CYyIIH.
ounochepHbIX QYHKIIHIA. CpaBHMBaTh OCOOEHHOCTH KIMMATA,
JeMoHCcTpanun MOYB, PACTUTEIIBHOTO U JKUBOTHOTO
Tabuiiel U cxeMbl: «OCHOBHBIC OMOMBI | MUpPa pa3HbIX OMOMOB CYIITN 3eMIIU.
cymmny, «Knnmarnueckue nosica BbIsSBIIATE MPUYMHBI 30HATBHOCTH
3emnm», « Tynapa», «Taliray, B Ouocdepe
«CMemaHHBIN Jecy,
«InpoKkoIMCTBEHHBIN JieCy», «CTenby,
«CaBanHay, «IlycTbIHY,
«Tponmueckuii iecy.
Oo0opynoBanue: repbapuu pacTeHHIA
Pa3HBIX OMOMOB; KOJIIEKITHH KUBOTHBIX
Nroro yacoB no teme 6
11 | Tema «YeJiOBeK U OKPY:KAONUIAs CPeAA
11.1 | Bo3aeiicTBue 2 DKOJIOTMYECKHE KPUZUCHI U UX PackpeiBaTh coziepkaHue TEPMUHOB

yesjoBeka Ha onocdepy

npuuuHbL. Bo3neicTeue yenoBeka
Ha Onocdepy. 3arps3HeHrne BO3AyIIHOM

U TIOHSTUI: aTMocdepa,
BEIIECTBA-3ar PA3HUTEIH,
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cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHOM cpenbl. OXpaHa BOAHBIX
pecypcos. Pa3pyimienue noussl. Oxpana
II0YBEHHBIX pecypcoB. M3meHenue
KJIIMATa.

JdemoHcTpanuu

Tabauibl U cxembl: «3arpsi3HEHNE
aTMoc(epbl», «3arpsi3HeHNe
rusipocepb», «3arpsa3HeHUE MOYBBDY,
«ITapHuKoBBIH 2P hHeKT»

NapHUKOBBIN 3(PPeKT, «030HOBaAL
TIBIPa», KUCIOTHBIC 0K,
ruapocdepa, 3BTpoduKkaius Bo10EMOB,
MI0YBa, PO3HS TIOYB, MTECTUITUIBI,
DKOJIOTUYECKUN KPU3HUC.
AHaTU3UPOBATH AHTPOITOTCHHBIC
(dbaxTophl BO3/IeiCTBUS HA Ouochepy
(poib UeoBeKa B IPUPO/IE) HA Pa3HBIX
dTarax pa3BUTHS YEIOBEYECKOTO
oO11ecTBa.

XapakTepr3oBaTh Ti100aabHbIE
IKOJIOTUYECKUE TIPOOTIEMBIL;

OCHOBHBIE HCTOYHHUKHU ATMOC(HEPHBIX
3arpsi3HEHUI; SKOJIOTUYECKUE
po0IeMbl, CBSI3aHHBIE

C YBEJIMYEHHUEM TPaHCIOPTa

B KPYIHBIX TOPOJIax; IBTPODUKAIUIO
BOJIOEMOB; MTOCJIE/ICTBHS 3arpsI3HEHUS
BOJI XUMUYECKUMHU BEIIECTBAMH;
BO3/ICHCTBUE YETIOBEKA HA TOUBEHHBIN
MTOKPOB.

ApryMeHTHPOBaTh 3HAYCHUE
HKOJIOTHYECKUX 3HAHUH B PEIICHUN
BOTIPOCA O MOAICPKAHUN YCTOWUNBOCTH
onocheps
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11.2

AHTpONOreHHOE
BO3JICUCTBUE

HA PACTUTEJIBHBIN U
YKUBOTHBIN MHUP.
Oxpana npupobl

AHTpPOINIOT€HHOE BO3/ICUCTBUE

Ha PACTUTEJbHBIA U KUBOTHBIM MHUP.
OxpaHa pacTUTENBHOTO U )KUBOTHOTO
Mupa. OCHOBHBIE IPUHIIUIBI OXPAHbI
npupoabl. Kpacueie kauru. Oco6o
OXpaHsieMbl€ IPUPOAHBIE TEPPUTOPUH
(OOIIT). boranmyeckue caapl U
300JI0THYECKHUE MTAPKHU.
JdemoHcTpanuu

Ta6auiel u cxeMbl: «Oco00

OXPAaHACMBIC IIPUPOJIHBIC TCPPUTOPUN.

Oo6opynoBanue: Gororpadun
OXpaHSAEMBbIX PACTEHUN U JKUBOTHBIX
Kpacnoit kauru PO, KpacHoit kHurn
peruona

PackpsiBaTh cojiepkaHue TEPMUHOB U
TIOHSITUN: COKpAILEHUE
Ooropa3zHooOpasus, oXpaHa IPUPOIbL,
0c000 OXpaHsieMble TPUPOIHbIE
tepputopuu (OOIIT), GoTannyeckuit
caJl, 300JIOTHYECKUI MapK.
XapakTepu30oBaTh INIAHETAPHYIO POIb
pacTeHU U )KUBOTHBIX.

[TpuBOUTH IPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3/ICHCTBUS YETIOBEKA
HA PACTUTEJbHBIN U KUBOTHBIN

MHUD.

XapaKkTepu30BaTh MPUHIUIIBI
«BceMHUpHOU CTpaTeruu OXpaHsbl
IPUPOIBD».

[lepeuncnsaTb 0COOEHHOCTH Pa3IUYHBIX
OOIIT.

[TpuBoauts npumepsl OOIIT,
PACIIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh Ha MPUMEPAX ONACHOCTh
COKpaIlleHUsI OMOJIOTHYECKOTO
pa3zHooOpazus 3eMu.

[IpuBOAUTH IPUMEPHI PEAKUX U
MaJIOUHMCIICHHBIX BUJOB PACTEHUI U
’)KUBOTHBIX CBOCH MECTHOCTH,
3aHecEHHbIX B KpacHble KHUTH
pernoHoB u Kpacnyto kaury PO
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11.3

PanunonansHoe
[IPUPOAOIIOIb30BAHUE
U YCTOMYUBOE
pa3BuTHE

OCHOBHBIC PUHITUTIBI YCTONYHBOTO
Pa3BUTHS YEJIOBEUYECCTBA M MPUPO/IBI.
PanmnonansHOE IPUPOIOTIOIH30BAHUE
U COXpaHEHHE OMOJIOTrHYECKOro
pazHooOpazust 3emMiIu.

OO61re 3aKOHOMEPHOCTH
TJI00QIBHBIX SKOJIOTHYECKHUX
KkpusnucoB. OcoOCHHOCTH
COBPEMEHHOT'0 KPU3HCA U €T0
BEPOSITHBIE TIOCIIC/ICTBUSI.

Pa3BuTHE METO0B MOHUTOPHHTA
Pa3BUTHUS ONACHBIX TEXHOTEHHBIX
IIPOIIECCOB.

Cucmemmule ucciedosanus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOU IHEepeemuKe.
buonocuuecxoe pasnoobpasue u
ouopecypcwl. Hayuonanvhoie
UHOpMAYUOHHBIE CUCTEeMDbL,
obecneuugaowue 00Cmyn

K UHpopmayuu no cocmosiHuio
OMOENbHBIX BUOOB U IKOCUCTNEM.
OcHo8bl dKopeaburumayuu SKocucmem
u cnocobo6 60pvoOvI

c buUoONnoBpeNcOeHUIMU.
Pexoncmpyryus mopckux u Hazemuvix
aKOCUCEM.

PackpeiBaTh cojiep:kaHue TEPMUHOB U
IIOHATUM: PallMOHATIBHOE
MPUPOAONOJIB30BAHUE, YCTOMUUBOE
pa3BUTHE, TPUPOIAHBIE PECYPCHI,
AKOJIOTMYECKHMU CIIC/I.

XapakTepu30BaTh OCHOBHBIE MTPUHIIUIIBI
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U
MIPUPOJIBIL.

OnuceiBaTh HEMCUEPIIAEMBIE U
HcuepIiaeMble MPUPOIHBIE PECYPCHI,
MOYEPKUBAsi OTHOCUTEIBHOCTh
HEUCUYEPIIAEMOCTHU MPUPOIHBIX
PECYPCOB; XapaKTEpU30BaTh ITPOLIECCHI
VX BO3HUKHOBEHUS U YCIIOBUS CPELBI,
MPUBOASAIINE K UX (POPMHUPOBAHUIO.
PackpriBaTh Tpo0IeMBbl pariioHaIbHOTO
MIPUPOJIOTIOJIB30BAHUSA U HAXOUTH ITYTH
UX pELICHUS
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JdemoHcTpanuu
Tabauuesl 1 cxeMsl: «Mojenu
YIIPABJISIEMOTO MUPa»

Htoro gyacos o teme 6
Pe3epBHoe BpeMs 8
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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