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INOACHUTEJIbBHAS 3AIINCKA

[Ipemmaraemas paGodvast mporpamma 1Mo OWOJOTHHU Il cpeaHei (moyiHoi#) 001eodpa3oBaTebHON
HIKOJIBI peanu3yercs B yueOHukax B. M. CuBormazosa, U. b. Aradononoii, E. T. 3axapoBoii «buonorus.
O6mas 6uonorus. ba3zoserit ypoBerb» st 10 u 11 kimaccos.

JlaHHasi mporpaMma COCTaBJieHa Ha OCHOBE (yHIAMEHTAJIBLHOTO SApa COJACpKaHUS OOIIero
oOpazoBaHusi W TPeOOBaHMI K pE3yJIbTaTaM OCBOSHHUS CpeaHero (MmojaHoro) oodmero oOpa3oBaHMS,
npejcTaBieHHbIX B DenepanbHOM rocyJapCTBEHHOM OOpa30BaTEIbHOM CTaHAApTe CpeaHEro (IOJHOro)
oOmiero oOpa3oBaHusl. B Hell Takke YYTEHbI OCHOBHBIE HJIE€U M TIOJOXKEHHUS IMPOrpaMMbl Pa3BUTHUS U
(GbopMUPOBAaHUS YHUBEPCATBHBIX YUEOHBIX ICHCTBHI s cpeaHero (MmojgHoro) odmiero oOpa3zoBaHUs U
coOJI0ICHA TPEEMCTBEHHOCTD C MPOTrPaMMOI TI0 OMOJIOTHH JIJIi OCHOBHOTO 00111ero 00pa3oBaHusl.

OcHOBHBIE OTIMYUTEIbHBIE OCOOCHHOCTH MPOTPaMMBbI MO OMOJIOTHH JJIsl CpeHel (MOHOM) HIKOJIBI
3aKJII0YAIOTCA B CIIEAYIOIIEM:

* OCHOBHOE COJIep)KaHHE Kypca OPHUEHTUPOBAHO Ha (yHIAMEHTAIbHOE SAPO COACPMKaHHUS OMOIOrHYECKOTo
o0Opa3zoBaHus;

* 00beM U rIyOrHa y4eOHOro MaTepuaia ONpeaesioTcs TPeOOBAHUAMHU K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa30BaTeNbHON MPOTrpaMMBI CPEIHETO (ITOJTHOTO) 001Iero oopa3oBaHus Ha 0A30BOM YPOBHE;

* TpeboBaHMSI K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbl CpeqHero (TMOJHOTO)
obmiero 0o0pa3oBaHUS M TMPUMEPHOE TEMATHYECKOE IUIAHUPOBAHHE OTPAHUYHMBAIOT OOBEM COAEpIKaHUS,
M3y4aeMoro Ha 6a30BOM ypOBHE.

[Iporpamma ompenemsieT colepKaHue U CTPYKTYpy Yy4eOHOro MaTepuala, IMociIe0BaTeIbHOCT €To
U3Yy4eHHUs, MyTH (OPMHUPOBAHUS CHUCTEMbl 3HAHUM, YMEHHH U CIOCOOOB JESATENbHOCTH, Pa3BUTHS,
BOCIIUTAaHUS W CONMANM3alMu ydammxcs. JlaHHas mporpamma MoOXeT OBITh HCHOJb30BaHA B
0011e00pa3oBaTeIbHbIX Y4€OHBIX 3aBEICHUSX PA3HOTO MPOUIIS.

[Iporpamma BKJIFOYAET MOSICHUTENFHYIO 3aIIUCKY, B KOTOPOH MPEACTaBICHBI 00IIast XapaKTepUCTUKA
yueOHOro MpeaMera, MEeCTO MpeaMeTa B y4eOHOM IIaHe, IEHHOCTHBIE OPUEHTHPHI COAEpKAHUS Kypca
OMOJIOTHH, TMYHOCTHBIE M METAIpPEeJIMETHBIE Pe3yJIbTaThl OCBOCHUS Kypca; COIEpKaHhe Kypca C IepeduHeM
pa3ziesioB C yKa3aHMEM YHKCJIa 4YacoB, OTBOJUMBIX Ha WX HU3YYeHHE, U TPEOOBAaHUSMHU K HPEIMETHBIM
pe3yabTataM OOy4YeHHs; TEMaTHYECKOe IIJIAHWPOBAaHUE C ONpEACIICHHEM OCHOBHBIX BHJIOB Y4YeOHOM
JNESATENIbHOCTH  IIKOJBHUKOB;  Y4eOHO-METOJIMYECKOe M  MaTepUalbHO-TEXHUYECKOE  OOecreueHue
00pa3oBaTeNLHOTO MpoIiecca.

OBHIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA

OnHoit 3 BaXKHEWINIKX 3a/1a4 dTarna CpeIHero (MoJHOTo) oOmiero o0pa3oBaHus sIBISETCS MOATOTOBKA
0o0yJaroIuxcsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKH3HEHHOIO M MHPO(PECCHOHATBHOTO IYTH.
OOyuatonirecs: TOJDKHBI HAYUYUTHCS CAMOCTOSATENBHO CTaBUTh IENW M ONPENEeNATh MyTH MX JTOCTHKCHUS,
UCIIOJIb30BaTh NMPHOOPETEHHBINH B IIKOJIE ONBIT JACSATEILHOCTH B PealbHOM XU3HH, 32 paMKaMH y4eOHOTro
npouecca. bonpiioll BkIag B JIOCTHXKEHUE TJIABHBIX LieJed cpeaHero (MoJHOro) olmiero oOpa3oBaHUS
BHOCHUT M3y4YeHHE OUOJIOTUH, KOTOPOE MPU3BAHO 00ECTIEUHTD:

1) ¢opmupoBaHue cucTeMbl OMOJOTMYECKUX 3HAHUN KAaK KOMIIOHEHTAa €CTECTBEHHO-HAYYHOH KapTHHBI
MUDA;

2) pa3BUTHE IUYHOCTH OOYUAIOMIMXCS, WX HWHTEJUIEKTyaJhbHOE W HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
¢dopMHpOBaHUE Y HUX TYMAaHUCTUYECKUX OTHOLICHUN U KOJOTMUYECKH 11eJI€CO00Pa3HOTo MOBEACHUS B OBITY
U TPYIOBOU NESTETHHOCTH;

3) BBIPaOOTKY MOHMMAaHUs OOIIECTBEHHOM MOTPEOHOCTH B pa3BUTHHM OMOJIOIMH, a Takxke (OpMUPOBaHHE
OTHOIIIEHUS K OMOJIOTUY KaK BO3MOXHOUM 00JacTH OyAyIel mpakTUIeCKOn e TeTbHOCTH.

Ienu 6uonornyeckoro o0pazoBaHus B cTapliei mkose GopMyIUPYIOTCS Ha HECKOJIBKUX YPOBHSX:
r100aTbHOM, METaIlpPeIMETHOM, JMYHOCTHOM H IPEIMETHOM, Ha YpOBHE TpeOOBaHWI K pe3yibTaTram
OCBOCHHUS COJEPKAHUS MIPEIMETHBIX MPOTPaMM.

I'moGanbHble 1€ OMOJIOTMYECKOT0 0Opa30BaHUs SIBISIIOTCS OOIIMMU NI OCHOBHOM M cTapuieit
IIKOJIBI ¥ OIPEIEIISIOTCS COUUAIBHBIMUA TPEOOBAHUSAMH, B TOM UYMCIIE U3MEHEHHEM COLIMANBbHOM CUTYaIH
pa3BUTHS — pPOCTOM WH(POPMAINMOHHBIX TEPETPYy30K, M3MEHEHHEM XapaKTepa M CIIOCOOOM OOIIeHHS U
COLMAIBHBIX B3aUMOACUCTBUM (00beMBl M CcHOCOOBI TOJY4YEHHS HH(POpPMAIMK MOPOXKAAOT  Psif
0COOEHHOCTEH pa3BUTHUSI COBPEMEHHBIX MOAPOCTKOB). Hanbonee poayKTUBHBIMU C TOUKHU 3PEHUS pEIICHUS
3aJa4 pa3BUTHUS OJPOCTKA SBISIOTCS COLIMOMOPATIbHAS U MHTEJUIEKTyalbHasl B3POCIOCTb.



[TomuMmo »3TOTO, THOOANBHBIE LETH (OPMYIHPYIOTCS C YYETOM PACCMOTPEHHUs OMOIOTHYECKOTro
00pa30BaHMs KaKk KOMIIOHEHTa CUCTEMBbl 00pa30BaHuUs B 1I€JIOM, IO3TOMY OHU SBJISIOTCS HanOoJiee 00IuMHU
U COIMAJIbHO 3HAYUMBIMHU.

C yyeroM BBIIIEHA3BAaHHBIX MOAXOAOB TJIO0AIBHBIMU LEISIMH OHOJOTHYECKOro 00pa30BaHUA
SIBJISIFOTCSL:

e comnuanu3anusg oOydyaroluXcsi KaK BXOXJIEHHE B MHUpP KYJIbTYphl M COIMAJIbHBIX OTHOIICHUH,
oOecrnieunBarollee BKIIOUEHUE YYalllUXCsl B Ty WM MHYIO TPYNIY WM OOUIHOCTh — HOCUTENS €€ HOPM,
LEHHOCTEH, OPHEHTALlM, OCBaMBAaEMbIX B ITPOLIECCE 3HAKOMCTBA C MUPOM YKUBOI MPUPOIBL;

* MpuOOILICHHE K TO3HABAaTENbHOW KYyJIbTYpEe KaK CHCTEME I103HABATEIbHBIX (HAYYHBIX) LEHHOCTEH,
HaKOIIEHHBIX 00IIeCTBOM B c(pepe OMOJIOTMYeCKON HayKH.

[Tomumo 3TOTO, OMONOTHUECKOE 00pa30BaHUE HA CTAPILEH CTYNEHU MPU3BAHO 00ECIICYUTD:

* OpHUEHTALMI0O B CHUCTEME JSTHUYECKHMX HOPM M IIEHHOCTEH OTHOCHUTEIBHO METOJOB, PE3yJIbTaToOB U
JIOCTUKEHUI COBPEMEHHOM OMOJIOIrMUECKON HAYKH;

* pa3BUTHE IO3HABATEIbHBIX KAYECTB JIMYHOCTH, B TOM YHUCIIEC MMO3HABATEIbHBIX MHTEPECOB K H3YyYEHUIO
00MmMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH M CaMOMY IPOLECCY HAYYHOTO MO3HAHUS;

* OBIaJEHHE Yy4eOHO-IIO3HABATEIbHBIMU U  IICHHOCTHO-CMBICIOBBIMU  KOMIETEHTHOCTSIMH  JJIs
dopMHpOBaHUS TIO3HABATEIILHOM W HPABCTBEHHOM KYyJIbTYPHI, HAay4YHOTO MHPOBO33DEHHUS, a TaKXKe
METOJ0JIOTHEH  OMOJIOTMYECKOTO  SKCIIEPUMEHTa UM JJEMEHTApHBIMU  METOJaMH  OMOJOTHYECKHX
HCCJICIOBAHNIA;

* opMHupOBaHUE SKOIOTUIECKOTO CO3HAHUS, [ICHHOCTHOT'O OTHOIICHUS K dKUBOU MPUPOJE U YETIOBEKY.

Oco0eHHOCTS Tienenoaranusi Ha 6a30BOM YPOBHE 3aKJII0YAETCS B TOM, YTO IIEJTH OPHUEHTHPOBAHBI HA
dbopMupoBaHUe y ydaluxcs OOIIel KyIbTypbl, HAYyYHOTO MHPOBO33PEHHMsI, HCIIOJIb30BAHHE OCBOEHHBIX
3HAHUN U YMEHUHN B OBCEIHEBHOM KU3HM.

Takum oOpa3zom, 0a30BbIii ypOBeHb CTaHIApTa OPHEHTUPOBAaH Ha (QopMHUpoBaHUE OOIIei
OMOJOrM4YEeCKOH IpaMOTHOCTH M HAYYHOIO MMPOBO33PEHMS ydaluXcs. 3HAHUS, MOJyYyeHHbIE HAa YypoKax
OMOJIOTUH, AOJDKHBI HE TOJIBKO ONPEAENTUTh OOIUiN KyJIbTYpHBIH YPOBEHb COBPEMEHHOTO YeNOBEKa, HO U
o0ecneunuThb ero aJIeKBaTHOE MOBEJACHUE B COBPEMEHHOM MUDE, IOMOYb B pealbHON KU3HU. B CBS3U ¢ 3TUM
Ha 0a30BOM YypoBHE 0c000€ BHHMAaHHUE YACICHO COJIEPKAHUIO, PpEATH3YIOUIEMy T'yMaHU3AIHUIO
Ouoaoruueckoro 0opazoBaHusl.

Uzyuenue kypca «buonorus» B 10—11 kmaccax Ha 6a30BOM ypOBHE OCHOBBIBA€TCS Ha 3HAHHSX,
MOJYYCHHBIX yYallUMKCS B OCHOBHOH IIKOJIE, M HAlpaBIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, [IEHHOCTHBIX OPUEHTALIUN, IKOJIOTUYECKOT0 MBIILICHUS U 340pPOBOro o0pas3a »KU3HU, Ha
BOCIIUTAHUE OEPEKHOTO OTHOIIEHUS K OKpyxkaromed cpene. MiMeHHO mosToMy, Hapsily C OCBOEHHEM
00111€0MOIOrMYECKMX TEOPUH, U3y4YEeHHEM CTPOCHMsS OHOJIOrMYECKHX CHUCTEM pPAa3HOIO paHra CYyHIIHOCTH
OCHOBHBIX OHOJIOTMUECKHX IPOLIECCOB, B MpOrpaMMe YJEJIEHO CEphe3HOE BHUMAaHHE BO3MOKHOCTH
UCIOJIb30BAaHUSl TIOJIyUEHHBIX 3HAaHUM B MOBCEJHEBHOM JKM3HU JUISI pELIeHMs MPUKIAJAHBIX 3a7ad.
[Ipodunakruka CITM/{a; mocnencTBust BAUSHUS alKOTrojsl, HUIKOTHHA, HAPKOTHUECKHUX BEIECTB HAa Pa3BUTHE
3apoJIbIlIa YEIOBEeKa; BIMSIHUE MYyTareHOB HA OpPraHW3M YeJOBEKa; HAcleJICTBEHHbIC OOJIEe3HH YeJIOBEKa, X
HNPUYUHBI U TPOPUIAKTHKA; MEUKO-T€HETHUYECKOE KOHCYJIbTUPOBAHNE; BIMSHNE YEJIOBEKAa Ha 3KOCUCTEMBIL;
ry100anbHble YKOJIOTHYECKHE MPOOIeMbl U MYTH UX PELICHMS; MOCIEICTBHS JEATEIbHOCTH YesloBeKa JUIs
OKpY)Kalollled cpeabl; MpaBuia TMOBEAEHUS B MPUPOJIHOM cpelie; OXpaHa NPUPOIBl U PaLMOHATBHOE
UCIIOJIb30BaHUE TPHPOJIHBIX PECYPCOB — O3TH U JAPYrHMe€ TEeMbl MOMOTYT CETOAHSIIHUM IIKOJbHUKAM
KOPPEKTHO aJalTHPOBAThCSI B COBPEMEHHOM OOILECTBE U UCIOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS
B COOCTBEHHOM KU3HHU.

JUia  moBbllIeHHsT 00pa30BaTEIbHOTO YPOBHS U IOJYYEHHUS HABBIKOB 110 IPaKTUYECKOMY
UCIIOJIb30BAaHUIO TMOJIyYEHHBIX 3HAaHMW B pabodel MporpamMme MpPeIyCMOTPEHO BBIMOJIHEHUE psla
71a00paTOPHBIX U MPAKTHUECKUX PabOT, KOTOpbIE MPOBOAATCSA IMOCIE COOTBETCTBYIOLIEIO MHCTPYKTaXa U
O3HAKOMJICHHUSI y4allluXcs C MpaBUJIAMHM TEXHHUKH Oe30macHOCTH. [IpoekTHas AeqTeNnbHOCTh W ydacTHE B
JTUCKYCCHUSIX, OpraHu3allds BBICTABOK U COBMECTHas HcCCieloBaTelbckas padoTa CIOCOOCTBYIOT
(bopMHPOBAHNIO KOMMYHUKATHBHBIX HABBIKOB.

B nanHoit paGoueit mporpaMmMe npeaycMaTpUBaeTCs pa3BUTHE BCEX OCHOBHBIX BUOB JI€ATEIbHOCTH,
NpPECTaBICHHBIX B IPOrpaMMax Jijisi OCHOBHOTO 001ero oopasoBanusi. OJHaKoO cojiepKaHue MporpamMmm JUis
cpenHel (MOJIHOW) IIKOJIBI UMEET OCOOEHHOCTH, 00YCIOBICHHBIE KaK MPEIMETHBIM COJICPKAHUEM CHCTEMBI
cpeaHero (MoyHOro) odIiero oo0pa3oBaHusl, TaK 1 BO3PACTHBIMU OCOOEHHOCTSIMHM O0YUaIOIIUXCS.

B crapiiem noapocTkoBOM BO3pacTe BEAYIIYIO POJIb UTPAET IEATEIbHOCTh MO OBJIAJICHUI0 CUCTEMOM
HAYYHBIX IMOHATUH B KOHTEKCTE MPEIBAPUTEIILHOTO MPO(ECCHOHAIBHOIO CaMOOINpEAeIeHUs. Y CBOEHHUE



CHUCTEMBbl HAy4YHBIX TMOHATUH (OPMHPYET THI MBIIUICHUS, OPUEHTHPYIOUIMH TMOJAPOCTKa Ha
OOIIEKYIbTypHBIE 00pa3lbl, HOPMBI, 3TAJOHBl B3aUMOACHUCTBUS C OKPYXKAIOIUM MHPOM, a TaKxkKe
CTAaHOBUTCS HCTOYHMKOM HOBOTO THIA I103HABATEIbHBIX WHTEPECOB (HE TONBKO K (pakraM, HO U K
3aKOHOMEPHOCTSIM), CPEJICTBOM (DOPMUPOBAHUS MUPOBO33PEHUS.

B To xe Bpems Bo3pact 15—17 ner — 3T0 mepuoj MOAPOCTKOBOIO KpU3MCA, KOTOPBIN CBSI3aH C
pa3sBUTHEM CaMOCO3HAHMUs, YTO BIMSAET HA XapakTep yuyeOHOH aeaTesnbHOCTH. [l cTapiiuX MOApPOCTKOB IO-
NpeXHEMY aKTyalbHa yueOHas esSTeIbHOCTh, HallpaBlieHHast HA caMOpa3BUTHE M caMooOpa3oBaHue. Y HHUX
IPOJIOJKAIOT Pa3BUBAThCS TEOpeTHUECKoe, (opManbHOE M peQUIEKCUBHOE MBIIUIEHHE, CIIOCOOHOCTb
paccyxaaTb THUIOTETHKO- JEAYKTUBHBIM CIIOCOOOM, aOCTpaKTHO-JIOTMYECKH, YMEHHE OIEepHpOBATh
TUIIOTE3aMHU, pe(IeKcust Kak CIOCOOHOCTh aHAJIM3UPOBATh U OLIEHUBATh COOCTBEHHBIE MHTEIUIEKTYalbHbIE
orepanuu.

IlcuxonornyeckuMu OCOOCHHOCTSIMU  IOJPOCTKOBOTO BO3pacTa SIBIAIOTCA IleJICNOoaraHue |
MOCTPOCHHUE JXKU3HCHHBIX IIJJAHOB BO BPEMEHHOH NEpPCHEKTHBE, T. €. Haubojee BhIpa)KeHAa MOTHBALUS,
CBsi3aHHas ¢ OyAyIiel B3pociol KHU3HbI0. B 3TOM Bo3pacTe pa3BUBaeTCs CIOCOOHOCTh K CAMOCTOSATEIIbHOMY
IUTAHUPOBAHMIO YUEOHOH NeSATETbHOCTH, TOCTPOCHUIO COOCTBEHHOM 00pa30BaTEIbHOM TPAEKTOPHUH.

OCOOEHHOCTBIO HOJPOCTKOB SIBJISIETCS MOCTENEHHBIH OTXOA OT MPSAMOrO KOMMPOBAHUS OLEHOK
B3pOCIBIX K CaMOOILIEHKE, Bce OOJbIIasi oropa Ha BHYTpeHHUE KpuTepud. [IpencraBneHus, Ha OCHOBAaHHH
KOTOPBIX Yy HOJIPOCTKOB (OPMUPYIOTCS KPUTEPHUM CAMOOLEHKH, NPUOOpETaroTcss B XOAe 0co0oil
JeSATeNIbHOCTH — caMono3HaHusl. OCHOBHOM (pOpMOI caMOITO3HaHUs IOJIPOCTKA SIBJISIETCS] CPaBHEHUE ce0sl ¢
JIPYTUMH JIFOJbMH: B3pOCIIBIMU, CBEepCcTHUKaMH. [103ToMy OoJiblioe 3HAU€HUE Ha JAHHOM 3Tare o0y4YeHHs
UMEIOT CaMOCTOSITEIIbHBIE TBOPUYECKUE padOThI, 103BOJISIOLINE TOAPOCTKY
IPOSIBUTH U PAa3BUTh CBOU CIIOCOOHOCTH.

OpHo u3 HOBOOOpa3oOBaHMM MOJPOCTKOBOIO BO3pacTa — YYBCTBO B3POCIOCTH, BKJIIOYEHHE BO
BIIOJIHE B3POCIYI0 MHTEIJIEKTYAJIbHYIO JEATeNbHOCTh, KOTJa IOJPOCTOK HHTEpecyeTcs ONpeaeTIeHHOM
00J1acThI0 HAyKH WJIM MCKYCCTBA, TIIYOOKO 3aHHMMAsiCh camMooOpa3zoBaHueM. BakHeiilee 3Ha4eHHE B ATOT
nepuoJi MpHoOpeTaeT KOMMYHUKATHUBHas JesaTenbHOCTb. OOmiasch B IEpPBYIO OdYepelb CO CBOUMHU
CBEPCTHHUKAMHM, IOJPOCTOK IOJy4yaeT HEOOXOAUMble 3HAaHUS O *XU3HU. OueHb BaXKHBIM JI IMOJAPOCTKA
SBISICTC MHEHHE O HEM TIpYyNIbl, K KOTOpoi oOH npuHamaexuT. Cam (akT NPUHAUIEKHOCTH K
OTIpEeNIeICHHOW TpyIIe MPHUIAeT eMy JOIMOJHUTEIbHYI0 YBEpeHHOCTh B cebe. [lomokeHue mompocTka B
rpymnie, Te KauecTBa, KOTOpble OH MPUOOpeTaeT B KOJJIEKTHBE, CYIIECTBEHHBIM OOpa3oM BIMSAIOT HA €ro
MOBE/IEHYECKNE MOTHUBBI.

Bce 3T 0cOGEHHOCTH MOAPOCTKOBOIO BO3pacTa yYTeHbl IpU (HOPMYIUPOBAHUM Pa3IMYHBIX THUIIOB
3a/laHuil B y4eOHO-METOANYECKOM KOMILIEKCE 110
OMOJIOTHH, peaT3yIoLIEM JaHHYI0 pabodyIo IpOrpaMMmy.

MECTO YYEBHOI'O IPEJIMETA B YYEBHOM IIVIAHE

Kypcy Ouonorum Ha cTymeHu cpeaHero (MOJHOro) oOmiero oOpa3oBaHUs MPEIIECTBYET KypC
OMOJIOTHH, BKJIIOYAIONINN 3JI€MEHTapHbIE CBEICHUSI 00 OCHOBHBIX OHMOJIOTMYeCKHX 0ObekTax. [lo cyrw, B
OCHOBHOHM WIKOJie Tpeo0iajgaeT cojAep)KaHUe, HaleJIEHHOE Ha H3Y4YeHHE OpPraHU3MEHHOIO YpPOBHS
OpraHMU3al1H )KU3HU U HEKOTOPBIX 00111€0M0I0rHYeCKUX 3aKOHOMEPHOCTEH.

B crapiueit mkose, onupasich Ha 3TU CBEJEHHS, YUUTEIb OHOJIOTHMH MOXET 0ojiee MOIHO M TOYHO C
HAyYHOW TOYKU 3pEHMS PacKpbIBaTh OOIIHME OMOJOTHYECKHE 3aKOHOMEPHOCTH, POSBISIOLIMECS HA Pa3HbIX
YPOBHSIX OpraHU3aIMK KUBOH MPUPOIbl (0OMEH BELIECTB U MPEBPALLIECHUS YHEPT U, (POTOCUHTES, IBOJIIOLIN,
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MEHYUBOCTH U T. 11.).

Conepxanue Kypca OMOJIOTMHM B OCHOBHOM IIKOJE, BKJIIOYAIOLIEE CBEJCHHS O MHOrooOpa3uu
OpraHU3MOB, OMOJIOTUYECKON MTPUPO/IE U COLUATBHON
CYIIIHOCTH YEJIOBEKA, CIY>KUT OCHOBOW Ul M3y4eHUs OOIIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH, TeOpui,
3aKOHOB, THUIIOTE€3 B CTaplled IIKoje, TIJe o0coboe 3HaueHue MNpUuoOpeTaloT MHUPOBO33PEHUYECKUE,
TEOPETUYECKHE ITOHATHS.

PaGouyasi nporpamMmma npeacrabJisieT:

* 1 yac kjacCHBIX 3aHATHM B HEJENIO NPU U3YyYEHUH npeamera B TedeHue AByX Jjer (10 m 11 xmaccer),
cooTBeTcTBeHHO 70 YacoB mpenoaBaHus B TeueHHe AByX jeT. 3a 11 xmacc 35 4.
PE3YJIBTATBI OCBOEHUA KYPCA BUOJIOI'NHN

JlesiTenbHOCTh  00Pa30BATEIBLHOTO YUYPEKICHHUsST 00mmero obOpa3oBaHus B OOy4eHHMH OWOJOTHH B
cpeaHel (MOMHOW) MIKOJE MJOJDKHA OBITh HamlpaBiIeHa Ha JIOCTHKEHHE OOYYaIOUIMMHUCS CIIeIYIOIUX
JMYHOCTHBIX PE3yJIbTaTOB:



* peanu3aiyy 3TUYECKUX YCTAHOBOK IO OTHOMICHUIO K OMOJIOTUYECKUM OTKPBITHSIM, UCCICIOBAHUSIM M HX

pe3yabTaram;

* TIpU3HAHMS BBICOKON IEHHOCTH >KU3HHM BO BCEX €€ MPOSBICHUSX, 3I0POBbS CBOErO M JPYTUX JIIOJIEH,

peau3aiym yCTaHOBOK 3/J0POBOTO 00pa3a )KU3HH;

* c(hopMHPOBAHHOCTH MMO3HABATEIHHBIX MOTHUBOB, HAIIPABJIICHHBIX HA MOJIYYCHUE HOBOTO 3HAHUS B 00JIACTH

Ouoyiornu B CBS3M C Oyaymed mnpodecCHOHAILHOW JEeSATEIbHOCThIO WJIM OBITOBBIMH TpoOJieMamu,

CBSI3aHHBIMHU C COXPaHEHHEM COOCTBEHHOTO 3/I0POBBS U HKOJIOTHYECKOM Oe30MacHOCTH.
MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOEHUSI BBIMNYCKHUKAME CTAPIIEi HIKOJBI MPOrPaMMBbI 110

0M0JIOrNH SABJISIIOTCS:

* OBJIQJICHUE COCTABIISIONIMMHU HCCIICAOBATEILCKOM M MPOCKTHOM NIESTEIFHOCTH, BKIIIOYAs YMEHUS BUICTh

npo0JieMy, CTaBUTh BOMPOCHI, BBIIBUTaTh THIIOTE3bI, JaBaTh ONPEACICHUS TMOHATUH, KiIacCU(DHUIIMPOBATH,

HaOJIF0/1aTh, MPOBOJUTH SKCIEPUMEHTHI, JeNaTh BBIBOABI M 3aKJIIOYCHUS, CTPYKTYpHpPOBATh MaTepHal,

OOBSICHSTH, IOKA3bIBATh, 3AIIUIIATH CBOU UICH;

* yMeHHE paboTaTh C Pa3HBIMH MCTOYHHKAMH OHOJOTHYECKON HH(OpMAIUu: HaXOJUTh OUOJOTHYECKYIO

UH(OPMAIIHIO B PA3IMYHBIX UCTOYHHKAX

(TekcTe y4eOHMKA, HAYYHO-TIOMYJISIPHOM JIMTEpaType, OHOJOTMYECKHX CIIOBApsAX M CIPABOYHUKAX ),

AHATM3UPOBATH M OIIEHUBATh HH(OpMAIIHIO, TPeoOpa30oBhIBATh HH(OPMAIINIO U3 OAHON ()OPMBI B IPYTYIO;

* CIIOCOOHOCTHh BBIOMpATh IIEJIEBBIE W CMBICIIOBBIC YCTAaHOBKM B CBOMX JCHCTBHUSAX M IOCTYNKax IO

OTHONICHHIO K )KHBOH MPUPOJIE, 3T0POBBIO CBOEMY H OKPYKAIOIITUX

* YMEHHUE aJICKBaTHO HCIIOJb30BATh PEYEBBIC CPEICTBA JIJIS JUCKYCCHH W apTyMEHTAIlMH CBOCH IMO3WIIUH,

CPaBHHBATh Pa3HbIC TOYKH 3PCHHUSI, APTYMEHTHPOBATH CBOIO TOUKY 3PEHHS, OTCTAMBATH CBOIO MTO3UITHIO.
IIpenMeTHbIEe pe3yabTaThl 0OCBOEHH S BHIMYCKHUKAMH CTApPIIEH IIKOJIbI MPOrPaMMBbI 110 OHOJIOTHH

Npe/ACTABJIEHBI B COJEPKAHNU Kypca Mo pa3ieaM.

COJEPKAHUE KYPCA
bazossiit yposens 10 KJIACC (19 B Henento, Bcero 354, u3 HUX 14 pe3epBHOE BpeMsl)

Paznea 1 BUOJIOTUSA KAK HAYKA. METO/JbI HAYYHOI'O IO3HAHMUSA (3 1)

Tema 1.1 KPATKAA HUCTOPUSA PA3BUTUA BUHOJOI'UMU. — CHUCTEMA
BHOJIOI'MYECKUX HAYK (14)__
OObekT u3yuyeHus: OMonoruum — >xuBas npupoja. Kparkas ucrtopus passutus O6uonoruu. Poib

OMOJIOTHYECKUX TEOpUH, Uel, TuIoTe3 B
(dbopMHPOBaHUH COBPEMEHHON €CTECTBEHHO-HAYUYHON cucTeMbl Mupa. CucTtemMa OMOJOTUYECKUX HaYK.
Hemonctpauus. Iloprpetsl yuenbix. Cxembl: «CBsA3b OMOJOTHM ¢ APYrUMH Haykamm», «Cucrtema
O6uonoruueckux Hayk». OcHoBHbIE OHATUA. bruonorus. Kuzub.
Tema 1.2 CYIIHOCTh U CBOWCTBA XXMBOI'O. YPOBHU OPI'AHU3ALIMA U METOJIbI
O3HAHMS XKUBOW ITPUPOJIBI (2 u)
CymHocTts xu3HM. OCHOBHBIE CBOMCTBa JKMBOM Martepuu. JKuBas mnpupoja Kak CIOKHO
OpraHU30BaHHAas UEPAPXUYECKAsl CUCTEMA, CYIIECTBYIOIIAs B
IIPOCTPAHCTBE U BO BpeMeHU. buonornyeckue cucremsl. OCHOBHBIE YPOBHU OPraHU3alluy KUBON MaTEpHH.
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
HemoHncTpanusa. Cxemsl: «YpOBHU OpraHU3aLNAN KUBOW MaTepun», «CBONCTBA )KUBOWH MaTEpUN».
OcHoBHble NOHATUA. CBONCTBA KU3HU. YPOBHU OpPraHU3AlMM KUBOM NMpUpoAbl. MeToabl MO3HAHUS
JKUBOU MaTepHH.
HNPEIAMETHBIE PE3YJIbTATHBI OBYUEHUSA
Yyamuics J0JKeH:
* XapaKTepu30BaTh BKJIAJ BBIJAIOIIMXCS YUYEHBIX B pa3BUTHE OMOIOTUYECKON HAYKH;
* XapaKTepU30BaTh POJb OMOJIOrHU B (POPMHUPOBAHUN HAYUHOTO MUPOBO33PEHUS;
* OLIEHUBATh BKJIaJ OMOJIOTHYECKUX TEOpU B (OPMUPOBAHUE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa;
* BBIJICJIATh OCHOBHBIE CBOMCTBA )KMBOW MPUPOJIbI U OMOJIOTHYECKUX CHUCTEM;
* IMETH IpeJICTaBleHre 00 YPOBHEBOM OpraHn3alluy )KUBOW IPUPOIBI;
* IPUBOJIUTH JOKA3aTEIbCTBA YPOBHEBOM OPraHU3allUH )KUBOW ITPUPOLIBL;
* IPEJCTaBISATh OCHOBHBIE METO/BI U OTAIlbl HAYYHOT'O UCCIIEI0BAHNUS;



* QHAJIM3UPOBATH U OLIEHUBATH OMOJOTMYECKYI0 HH(POPMALIKIO, TTOIYYaEeMYIO U3 Pa3HbIX UCTOYHUKOB

Pazgen 2 KJIETKA (10 y) Tema 2.1 UCTOPUSA U3YUYEHUSA KUIETKH. KIIETOYHASA
TEOPHUA (1 49)

PaszButne 3Hanwmii o kinerke. Pabotel P. I'yka, A. Ban JleBenryka, K. bapa, P. Bpoyna, P. Bupxoga.
Knerounas teopust M. lnelinena u T. [1IBanna.

OcCHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM KJIETOYHOI Teopun. Poib KeTouHoii Teopun B GOpMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUpA.

HemoHncTpanusa. Cxema «MHOroo0pasue KieTok».

OcHoBHble noHaTHs. Knetka. [{lutonorus. OCHOBHBIE MOJI0KEHUS KIETOYHON TEOPHUH.

Tema 2.2 XUMHUYECKHN COCTAB KJIETKH (4 )

EAvHCTBO 2J€MEHTHOIO XMMHYECKOIO COCTaBa JKUBBIX OPraHU3MOB KaK JOKA3aTENIbCTBO €IUHCTBA
NPOMCXOXKACHUS KUBOM Tpupoabl. OOIIHOCTH >KUBOM M HEKUBOW HPUPOABI HA YPOBHE XUMHUYECKUX
9eMEeHTOB. OpraHoreHsl, MaKpOdJIEMEHTBI, MHKDPODJIEMEHTBI, YJIBTPAMHKPOIEMEHTBI, HMX pOJb B
KHU3HEIEATEIFHOCTH KJIETKH U opranu3ma. Heopranuyeckue BemiectBa. Boja kak KoJbIOeIb BCETO KHUBOTO,
0COOEHHOCTH CTPOEHMsI U CBOWCTBA. MUHepalibHble COJM. 3HAYEHUE HEOPraHWYECKUX BEILECTB B KHU3HU
KJIETKU U OPTaHU3Ma.

Opranuueckue BeHiecTBa — CIIOXKHBIE YIIIEPOACOAEpKame coequHenus. HuskomonekynsapHase u
BBICOKOMOJIEKYJISIPHBIE OPTaHUYECKUE BEIIECTBA.

Jlunuael. YrieBoabel: MOHOcaxapuabl, nonucaxapuabsl. benku. Hykinennossie kucnotsl: [JHK, PHK.
VY asoenune monexyns! JJHK B kiretke. [IpuHnunuansHoe CTPOCHHUE U POJIb OPIrAaHMYECKUX BELIECTB B KIIETKE
Y B OPTaHU3ME YEJIOBEKA.

Jemonctpanus. Juarpammel: «PacnpeneneHue XUMHUYECKHX HJIEMEHTOB B HEXUBOH IIPUPOAE»,
«Pacnpenenenre XMMUUYECKUX JIEMEHTOB B XKHMBOH npupoaer». [lepuonnyeckas tadbauna 3neMeHToB. CXeMbl
u tabnuubl: «CtpoeHue Mmosekynbsl Oenka», «Ctpoenue monekyiasl JHK», «Ctpoenue monexynst PHK»,
«Tunsl PHK», «¥Y nBoenue monexyinsl JJHK».

OcHoBHble TOHATHA. OpraHoreHsl, MakKpO3JIEMEHTbl, MHKPOIJIEMEHTHI, YJIbTPAMUKPOIJIEMEHTHI.
CgoiicTBa Boabl. MuHepaibHble cony. buononaumepsl. JInnuabl, TMOOUIBI, YITIEBObL, OSJIKH, HYKJIEHHOBbIE
kuciotsl (JAHK, PHK). Permnkanus JJHK.

Tema 2.3 CTPOEHUE DYKAPUOTUUYECKOM U MPOKAPUOTUUYECKOM KJETOK (3 u)

Knerounass memOpana, nuroruiasma, siapo. OCHOBHBIE OpPraHOWIBI KJIETKU: DHJOMIIa3MaTHyecKas
ceTb, anmnapar ['oibKH, TM30COMbI, MUTOXOHIPHUH, IIACTU/IBI, puOOCOMbl. DYHKIIMN OCHOBHBIX YacTeil u
OpraHouioB KjeTKu. OCHOBHBIE OTINYUS B CTPOCHHUU KMBOTHOM M PaCTUTENBHOM KJIETOK. XPOMOCOMBI, UX
crpoenue 1 pyHkiuu. Kapuorun. 3HaueHue MOCTOSIHCTBA YUCIIa U POPMBI XPOMOCOM B KJIETKAX.

[IpokapuoTtnueckas kierka: opma, pasmepsl. PacipocTpanenue u 3HaueHue OakTepuil B MpUpoOJE.
CrpoeHue 6akTepranbHON KIETKH.

HemoncTpanus. Cxembl U Tabauipl: «CTpoeHUE 3YKapHOTUYECKOH KiIeTKW», «CTpoeHne KMBOTHON
KIETKN», «CTpOEHHE PACTUTENbHOU KIETKM», «CTpoeHHe Xpomocom», «CTpoeHHE NpOKapHOTUYECKON
KJIETKH.

JIaGopaTopHble U MpaKTHUECKUE pabOThI
Habumronenne kneTok pacTeHU U )KMBOTHBIX TI0J] MUKPOCKOIIOM Ha TOTOBBIX Ipenaparax.

CpaBHEHHUE CTPOEHHS KJIETOK PaCTEHHH 1 )KUBOTHBIX (MOXKHO B (popMe TaOmuLbl)*.

[Ipurorosnenne u onucaHuEe MUKPONPENAPATOB KIETOK PACTECHUM.

OcHOBHBIE TOHATHA. DyKapuoThyeckas kierka. Kierounas memOpaHna, muromiazMa, sapo. OCHOBHbIE
opraHoufipl KieTku. OCOOEHHOCTH pacTUTENbHOM U JKMBOTHOM KieToK. XpomocoMmbl. KapuoTum.
JIMninonHbIN U TaruIouaHbIH Habopbl XxpoMocoM. [IpokapuoTndeckas KieTka, OakTepHs.

Tema 2.4 PEAJIM3AIINSI HACJEACTBEHHON NH®OPMAIIMHA B KJETKE (1 u)

JHK — Hocutenbp HacneiAcTBeHHOW uH(popmanuu. ['eHeTnyeckwil Koi, ero cmoicTBa. ['eH.
buocunres 6enka.

Hemonctpanus. Tabnuna «'eHeTnyeckuii Koa», cxema «buocunres 6emkay.

OcHOBHbIE TIOHATHSA. |'€HETHUUECKUI KOJA, TPUILIET, TeH. TpaHCKpUIIIUSA, TPAHCIALMSA, MaTPUYHBII
CUHTE3.

Tema 2.5 BUPYCBI (1 v)

Bupycsl — HekierouHas ¢opma xku3HH. OCOOEHHOCTH CTPOEHHMS U pa3MHOXKEHHs. 3HAYEeHUE B
OpUpOJIE U JKU3HU 4YelnoBeka. Mepbl MNPOPUIAKTUKH PACIPOCTPAHEHUsS] BHUPYCHBIX 3a00JE€BaHUM.
[Ipo¢punakruxa CIINa.



Hemonctpanus. Cxema «Ctpoenue Bupyca», Tabnuna «lIpodunaxruxa CITH [ a».

OcHoBHbIe nIoHsTHS. Bupyc, 6akrepuodar.

HNPEIMETHBIE PE3YJIbTATBI OBYUEHUA
Yyamuiicss JoKeH:

* XapaKTepHU30BaTh BKJIAJ] BHIAIOLINXCS YICHBIX B pa3BUTHE OMOJIOTMUYECKON HAYKH;
* XapakTepu30BaTh pojib OMOJIOrMK B (POPMHUPOBAHUN HAYUHOTO MUPOBO33PEHUS;
* XapaKTEepPH30BaTh COJCPKAHUE KIJIETOYHOW TEOPUH M MOHUMATH €€ poJib B (POPMUPOBAHMH COBPEMEHHON
€CTECTBCHHO-HAYYHO! KapTHUHBI MUDA;
* 3HaTbh UCTOPUIO U3YUYEHHUSI KIIETKH;
* IMETb NPEJICTABIICHHE O KJIETKE KaK LIeIOCTHOW OMOJIOrNYEeCKON cucTeMe; CTPYKTYPHOH, (PyHKIIMOHAIbHON
Y TEHETUYECKON E€AMHMUIIE KUBOTO;
* MPUBOJUTH J10KA3aTeIbCTBA (APryMEHTALMIO) €IMHCTBA >KUBOM M HEXMBOM IPUPOABI, POJCTBA >KHUBBIX
OpraHU3MOB;
* CpaBHMBATh OMOJIOTMYECKHE OOBEKTHl (XMMHUYECKMH COCTaB Tel JKUBOM M HEXHUBOH MNPHUPOJBL,
9YKapUOTUUYECKUE U MPOKAPUOTUUECKHUE KIIETKH,
KJIETKH PacTE€HH, )KUBOTHBIX U 'pUOOB) M (POPMYIUPOBATH BHIBOIbI HA OCHOBE CPAaBHEHUS;
* [IPEJICTABIIATH CYIIHOCTh M 3HAYCHHE MPOIecca pealn3aluy HaCIeICTBEHHON HH(POpMAIIUU B KIIETKE;
* IPOBOAUTH OMOJIOTMYECKHE UCCIIEI0OBAaHUS: CTaBUTh OIBITHI, HAOIIOIAaTh U OMMCHIBATH KJIETKH, CPABHUBATh
KJIETKU, BBIJICJISITh CYILIECTBEHHBIE IPU3HAKKU CTPOEHUS KIJIETKU U €€ OpraHOUIOB;
* [10J1b30BAaThCSI COBPEMEHHOM IIUTOJIOIMYECKON TEPMUHOJIOTUEN;
* UMETh IIPEJICTABICHUS O BUPyCaX U UX POJIM B )KU3HU JAPYTUX OPraHU3MOB;
* 00OCHOBBIBaTb M COOJIOJaTh Mepbl MPO(UIAKTUKM BHUPYCHBIX 3a0oneBaHuil (B Tom uucie BUY-
UH(DEKINN);
* HaXOAUTh OMOJIOTHYECKYIO HH(OPMAIIMIO B pa3HbIX HCTOYHHMKAX, apTyMEHTUPOBATh CBOIO TOUKY 3PEHUS;
* AHAJIM3UPOBAThH U OLIEHUBATh OMOJIOTMYECKYI0 HH(OPMALIKIO, IOJYYaEMYI0 U3 Pa3HbIX HCTOUHUKOB.
Pa3nesn 3 OPI'TAHU3M (18 4)
Tema 3.1 OPTAHU3M — EJIMHOE HEJIOE. MHOT'OOBPA3UE )KUBbIX OPTAHU3MOB (1 1)

MmuorooOpa3ue opranuzmoB. OJHOKJIETOYHBIE W MHOTOKJIETOYHBble OpraHu3mbl. KosjaoHuu
OJIHOKJIETOYHBIX OPraHU3MOB.

Hemoncrpauus. Cxema «MHoOroo0pasue opranu3MoBy.

OcHoBHble NOHATUA. OAHOKIIETOYHbIE, MHOTOKJIETOUHBIE OPTraHU3MBI.

Tema 3.2 OBMEH BEIIECTB U IIPEBPAIIEHUE DOHEPI'NM (2 4)__

DOHepreTuyeckuii OoOMEH — COBOKYINHOCTb pEaKIUil pacUIeIUIEHUs CJIOXHBIX OPraHUYECKUX
BemecTB. OcCOOEHHOCTH SHEPreTHYEeCKOro ooOMeHa y TpuOoB U GakTepHil.

Tunsl nutanus. ABTOTpod@bl U rerepoTpodbl. OcoOeHHOCTH OOMEHa BEIIECTB y JKUBOTHBIX,
pactenuii u 6akrepuit. [Inactuueckuit oomMeH. POTOCHHTES.

Hemonctpanus. Cxema «Ilytu merabosi3ma B KIETKE.

OcHoBHble TOHATHS. MeTabonus3M, JSHepreTudeckuii oOMeH, minacTudeckuii oOmeH. ATO.
ABTOTpOdBHI, rerepoTpodsl. DoTocuHTE3.

Tema 3.3 PASMHO’KEHHUE (4 1)

Jlenenue kieTku. MUTO3 — OCHOBa pOCTa, pereHepanyu, pa3BUTHS U OECHOJIOr0 Pa3MHOKEHUS.
PasmHoxenue: 6ecrionoe u nojaoBoe. THIbl 0€Cronoro pa3MHOKEHHUS.

[TonoBoe pasmuHoxenue. OOpa3zoBaHHe MOJOBBIX KJIETOK. Melio3. OIIoJ0TBOPEHHUE Y KUBOTHBIX U
pacteHuid. buonormueckoe 3HaueHHE OIUIOJOTBOPEHMs. VICKycCTBEHHOE ONBUIEHME Yy pacTeHUM U
OILIOIOTBOPEHUE Y )KUBOTHBIX.

Hemonctpauus. CxeMbl M Tabmumbl: «Muto3z u Mmeio3», «l'amerorenesy», «Tumbl Oecronoro
pa3MHOXeHUsD», «CTpoeHne SHIEKIETKH U CIIEpMaTO30U/1a.

OcHoBHbIe TOHATHS. JKU3HEHHBIN LUK KIeTKU. MUTO03, OHoJornueckoe 3HaueHue. TUmsl 6ecrnoaoro
pasmHOxeHus. [lonoBoe pasMHOXKeHHE U ero OMOoJIOrMYecKoe 3HaueHue. Pa3nenbHOIoNIble OpraHu3Mbl U
repmadponuThl. Sifneknerka W cnepmarozouia. [amerorene3. Melo3, Ouonornyeckoe 3HauCHHE.
O11010TBOpPEHNE: HAPYKHOE U BHYTPEHHEE. J[BOMHOE OIJI0I0TBOPEHHE Y PACTCHUM.

Tema 3.4 UHIAUBU/YAJIBHOE PASBUTHUE OPT’TAHU3MOB (OHTOI'EHE3) (2 4)

[Ipsimoe u HempsiMoe pa3BUTHE. DMOPHOHAIBHBIM M MOCTIMOPHUOHAJIBHBIA MEPUOABI PA3BUTHSL.
OcHoBHbIe 3Tanbl aMOpuoreHes3a. [IpuunHbl HapyIeHUH pa3BUTHS OpraHU3Ma.



Omnrorenes yenoBeka. PenpoaykTuBHOE 3J0pOBbE; €ro 3HaYCHUE JUIs OYIYIIMX IMOKOJICHHUH JTro/IeH.
[TocnencTBus BIMSIHUS QJIKOTOJISI, HUKOTMHA, HAPKOTHMYECKUX BEIIECTB HA Pa3BUTHE 3apOJIbIIIA YEJIOBEKA.
[lepronbl MOCTIMOPHOHAIBHOTO Pa3BUTHAL.

Hemonctpanusi. Tabmutel: «OCHOBHBIE CTaauu OHTOTEeHE3a», «lIpsMoe W HempsMoe pa3BUTHEN.
Tabmuupl, hoTtorpaduu, AMarpaMmMbl U CTATUCTHYECKUE JaHHBIE, IEMOHCTPUPYIOIINE TTOCIEICTBHS BIUSHHUS
HETraTUBHBIX (DAKTOPOB CpeJibl Ha Pa3BUTUE OpPTaHU3MA.

OcHoBuble oHATH. OHTOreHe3. THITBI pa3BUTHSL: MPSMOE U HETIPsIMOe (pa3BUTHE ¢ MeTaMOP(HO30M).
Oranbl 5MOpHOHATIBHOTO pa3BuTHsl. [leprnoibl MOCTIMOpHOHAIBHOTO pa3BuTUs. BpeaHoe BnusiHue KypeHus,
QJIKOT0JIs1, HAPKOTUYECKUX IIPETapaToOB HA Pa3BUTHE OPraHU3Ma U MPOJI0JIKUTEIBHOCTD )KU3HU.

Tema 3.5 HACJIEACTBEHHOCTb U UBMEHYUBOCTD (7 4)

HacnencrBeHHOCTP M M3MEHYMBOCTH — CBOMCTBA oOpraHu3ma. ['eHermka — Hayka o
3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH M W3MEHYMBOCTH. I'. MeHIenb — OCHOBOIOJIOKHUK T€HETHUKHU.
3aKOHOMEPHOCTH HaclIeZIOBaHUs, ycTaHoBieHHbIE I'. Mennenem. MonoruOpuaHoe ckpeuuBanue. [lepBbrit
3aKkOH MeHJienss — 3aKOH JIOMUHHpOBaHUsA. BTopoill 3akoH MeHzens — 3aKkOH paclIeIUICeHUs. 3aKOH
9uCcTOTHl TameT. JlurubpuaHoe ckpemuBanue. TpeTuil 3akoH MeHAens — 3aKOH HE3aBUCHUMOTO
HAaCJEeJI0BAHMS. AHAIM3UPYIOLIEE CKpelrBaHue. XPOMOCOMHAs TEOpHUsl HacieICTBEHHOCTU. CLereHHoe
HacyleJoBaHHE Mpu3HAaKoB. COBpEMEHHbIE IPEACTABICHUS O T'€HE U TIeHoMme. B3aumopeiicTBue TreHOB.
I'enetuka mnona. IlonoBele XxpomocoMmbl. CILEIUVIEHHOE C IIOJIOM HAacleqOBaHHWE. 3aKOHOMEPHOCTH
U3MEHYMBOCTU. HaciencTBeHHass M HEHACIIEACTBEHHAs H3MEHUYMBOCTh. MonupuKamoHHasi H3MEHYHBOCTb.
KomOunatuBHas ¥ MyTalMOHHAas H3MEHYMBOCTh. Mytanuu. Tumnbsl Mytanuii. MyTareHHbIE (aKTOpPHI.
3HaueHUEe TEeHETUKU JUIsl MEIMLUMHBbI. BiusHue MyTareHoB Ha oOpraHu3M dejoBeka. HaciencTBeHHble
00JI€3HU YETI0BEKA, UX MPUUYMHBI U NPOPUIAKTHKA.

Hemonctpanusa. Cxembl, WUIIOCTPUPYIOIIME MOHOTHOPHAHBIE W JTUTHOPHIHBIE CKPEIIUBAHMUS,
CLEIUICHHOE HAaCJIEAOBAHME IPU3HAKOB; IEPEKPECT XPOMOCOM; HACIENOBAaHUE, CLEIUNIEHHOE C II0JIOM.
[Tpumepsr MonM(UKAIIMOHHON W3MEHYUMBOCTH. MarepHalibl, JEMOHCTPUPYIOIINE BIMSHHE MYTarcHOB Ha
OpraHu3M 4YeJI0BEKA.

JlaGopaTopHble H MpaKTH4YecKne padoThl
CocraBieHne NpoCTEHIINX CXEM CKpEIUBAHUA ™.

Pemenue siaeMeHTapHBIX T€HETHYECKHX 3a1au™.

N3ydenne M3MEHYMBOCTH (M3y4eHHE MOAM(PHUKAIMOHHON M3MEHUYMBOCTH HAa OCHOBE HM3y4yeHHs (peHoTmma
KOMHATHBIX WIIU CENIbCKOXO3SIICTBEHHBIX PACTCHMI)™*.

BrlisiBneHre UCTOYHUKOB MYTareHOB B OKpY»Karolleil cpefie (KOCBEHHO) U OLEHKa BO3MOXHBIX MOCIEACTBUM
WX BJIMSHUS HA OPTaHU3M.

OcHoBHble OHATHS. HacneacTBEHHOCTh U M3MEHYUBOCTD. [ eHoTHI, heHoTHM. ['MOpuAOIOrHUIecKuii
METO/I, CKpelIMBaHue. JJOMUHaHTHBIN,
peueccuBHBIA. ['eHbl, amnenu. 3aKOHOMEPHOCTH HACIEAOBAHUS TPU3HAKOB. 3aKOH YHUCTOTHI TaMerT.
AHanu3upyrouee ckpeuBaiue. XpoMOCOMHAs
TEOpHsl HACJIEICTBEHHOCTH. ['eHeTndeckme KapTbl. [eHOM. AyTOCOMBI, IIOJIOBBIE XPOMOCOMBI.
Monuduxarmontas u3aMeH4nBocTh. KomOMHaTHBHAS U
MyTallMOHHasi U3MeH4YMBOCTh. Myrarennsle ¢aktopbl. HacneacTBeHHble 00s1€3HU. MennKO-reHeTUYeCcKoe

KOHCYJIbTUPOBAHHUE.
Tema 3.6 OCHOBBI CEJIEKIIUU. BUOTEXHOJIOT'UA (24)
OCHOBBI CeNeKUMU: METOABl M JOCTHXKEHMS. ['€HeTMKa — TeopeTHUecKass OCHOBAa CEJIEKLUU.

Cenexuus. Yuenue H. M. BaBunoBa o 1eHTpax MHOTrooOpa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX pacTEHHUI.
OCHOBHBIE METOJbl CEJNEKUMU: THOpUAN3aAlMsl, HCKYCCTBEHHBIH O0TOOp. OCHOBHBIE JOCTHXKEHUS U
HAIpPaBJIEHUS Pa3BUTHS COBPEMEHHOMN CENIEKIINH.

buorexHonorus: AOCTH)KEHHS M TNEPCHEKTUBBI pa3BuUTHA. ['eHHas wuHxeHepus. KiioHupoBaHue.
['eneTnyeckn MOANGUIIUPOBAHHBIE OPTaHU3MBI.

OTHYECKUE aCMeKThl Pa3BUTHA HEKOTOPBIX HCCIEIOBAaHUNH B OHMOTEXHONOTHU (KJIOHUPOBaHHE
YelioBeKa).

Hemonctpanus. Kapra-cxema «LleHTpbl MHOr000pa3us U MPOUCXOXKIECHUS KYJIbTYPHBIX PAaCTEHUI.
I'epOapnble MaTepuanbl M KOJUIEKLIIMM COPTOB KYJIbTYpHBIX pacTeHuil. Tabmuipsl: «[lopojsl moMamrHux
KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui». CXeMbl CO3/1aHusl TE€HEeTHYECKH MOAN(PHUIIMPOBAHHBIX



MPOJYKTOB, KJIOHWPOBAHHUS OpPraHU3MOB. Marepuanbl, HWUIIOCTPUPYIOIINE JOCTIKEHUsS B o01acTu
OMOTEXHOJIOTHH.

JKCKypcHus

MHoroo6pa3ue COpTOB pacTeHWd | TIOPOJ IKUBOTHBIX, METOJAb HX BbIBeAcHUs ((hepma,
CEJICKIIMOHHAS CTAHIIHSI, CETbCKOXO035ICTBEHHAs BHICTABKA).

JlaGoparopHble U MpakTHUYecKue paboTh
AHanu3 1 OIIEHKA 3TUYECKUX aCIIEKTOB PA3BUTHUSI HEKOTOPBIX UCCIIEIOBAHUI B OMOTEXHOIOTHH.
OcHosuble nousTus. Cenexuus; rudpuanzauus u oréop. Copt, nmopoaa, mramMm. buorexnonorus. I'ennas
umxeHepus. Kiionnposanue. ['enernuecku MoauduuupoBaHHbIE OPraHU3MBI.

HNPEIMETHBIE PE3YJIbTATHBI OBYUEHUSA
Yyauuiics 10/1KeH:
* XapaKTepU30BaTh BKJIAJ BBIJAIONIMXCS YUYEHBIX B pa3BUTHE OMOJIOTUYECKON HAYKHU;
* XapaKTepU30BaTh POJb OMOJIOrHU B (POPMHUPOBAHUN HAYYHOTO MUPOBO33PEHUS;
* UMETh Ipe/CTaBIeHHe 00 OpraHu3Me, ero CTPOCHUU U IpoIeccax KHU3HEAEATeIbHOCTH (0OMEH BEIIECTB,
pa3MHOXEHHE, JIeIeHNE KJIETKH, OIUIOI0TBOPEHUE ), MHOT000Pa3HH OPraHu3MOB;
* BBIJICJATH CYIIECTBEHHbIE MPHU3HAKW OPraHU3MOB (OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX), CPAaBHUBATH
OMoJOruYecKre OOBEKThI, CBOMCTBA U MPOIECCHl (IUIACTHYECKUA M SHEPreTUYeCKuii oOMeH, Oecroyioe u
M0JIOBOE PAa3MHOXKEHHE, MHUTO3 M Mei03, SMOpPHOHAIBHBIA U MOCTIMOPUOHATIBHBIA MHEPUOA, MPSMOE U
HEMpsIMOE  pPa3BUTHE, HACIEACTBEHHOCTh M W3MEHYMBOCTb, JIOMUHAHTHBI W PEIECCHUBHBIN) H
(dbopMynupoOBaTh BBIBOJIBI HA OCHOBE CPABHEHMS,
* TOHUMATh 3aKOHOMEPHOCTH WHIMBHIYaJIbHOTO pAa3BUTUS OpPraHW3MOB, HACJIEICTBEHHOCTH U
W3MEHYUBOCTH;
* XapakTepu3oBaTh conaepxkanve 3akoHOB [. Mengens m T. X. Moprama u mnoHumaTh HMX pOJib B
(dbopMUPOBaHNUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA;
* pemath JJIEMEHTAPHBIE TEHETUYECKHE 33a/JayH, COCTABJIATH DSJEMEHTAapHBIE CXEMBI CKPEIIMBAHHS;
MOJIb30BATHCSI COBPEMEHHOM FeHETUUECKO TEPMUHOIOTHUEN I CUMBOJIHMKOIA;
* TPUBOJIUTH JIOKA3aTENbCTBA POJICTBA JKMBBIX OPraHM3MOB HAa OCHOBE IIOJIOKEHUH TEHETUKH U
SMOPHOJIOTHH;
* OOBSCHATH OTPHUIATENHHOE BIUSHHE AJIKOTOJIs, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA pPa3BUTHE
3apo/IbIIlia YeIOBEKa; BIMSHIE MyTareHOB Ha OPraHU3M YelIOBEKa;
* XapaKTepu30BaTh HApPYUICHHUS DPa3BUTHs OPraHU3MOB, HACJIEICTBEHHBIC 3a00JIEBaHUS, OCHOBHBIC BH/IBI
MYyTaluii;
* 000CHOBBIBATH U COOJIIOJIaTh Mepbl MPOPUIAKTUKH BpPEAHBIX MPHUBBIYEK (KypeHHUE, aJIKOTOJIU3M,
HapKOMaHHsA);
* BBISIBJISITh UCTOUHUKH MYTareHOB B OKPY>KaOIIEH cpesie (KOCBEHHO);
* uMeTh mnpexacrtaBieHue o6 yuenun H. WM. BaBunoBa o neHTpax MHOroo0pasusi M INPOUCXOXKICHUS
KYJIbTYPHBIX PACTEHUN;
* XapaKTepU30BaTh OCHOBHBIC METO/IbI U JTOCTIHIKEHHSI CEJICKIINH;

OLICHUBATL 3THUYCCKUC ACIICKTBI HCKOTOPBIX HCCIIeAOBAaHUM B 00JIacT OMOTEXHOJIOTHU (KJ'IOHI/IpOBaHI/Ie,
HCKYCCTBCHHOC OINIOJOTBOPCHUE, HAIIPABJICHHOC H3MCHCHUC FCHOMa);

* OBJIQZICBaTh YMEHUSAMM M HaBbIKAMHM ITOCTAHOBKM OMOJIOTMYECKUX OSKCIEPUMEHTOB U OOBACHATH HX
pe3yabTaTHI,
* HaXOAUTh OMOJIOTHYECKYIO MH(OPMAIMIO B pa3HbIX HCTOYHHUKAX, ApTYMEHTUPOBATh CBOIO TOUKY 3PEHUS;
* aHAJIM3MPOBATH U OLIEHWBATh OMOJIOTHUYECKYIO0 HH(POPMAIIHIO, TOTYYaeMYI0 U3 pa3HbIX HCTOYHHUKOB.
3akirouenue (1 4)
Pe3epBHoe Bpemsi — 1 u.



Kanenoapno-memamuuecxkoe naanupoeanue Kypca «Qowan ouonozusny
10 knacc, 6azoewtii yposens.
YMK aeémopoe B.H. Cugoznazoea, U.b .Azagponosoit, 35 uacos. 1 uac é nedenio.

2 Tema ypoka JluiakTHUeCKUe LENH. OVVH Tun ypoka | OOparHas

1 Kpartkas ucropus 3HaTh: BKJIaJ YUCHBIX B O0bLsacHATEL: Poib BBoaurnii BBoanbIi
pa3BUTHsI OMOJIOTUU. | pa3BUTHE Ouosioruu B YPOK. YpOK
Mertoabl Ouonoruu | OMOIOrMYECKON HAYKH. dbopmupoBaHUn ITIOBTOPEHMS

YMeTb: 00BIACHATH POJIb HAy4HOTO "
OMOJIOTHH B MUPOBO33peHust; Pob 00001IeHNS
(OpMHPOBAHUU HAYUHOTO OMOJIOTMYECKUX TEOpUH, | 3HaHUHI
MHUPOBO33pEHUS, BKJIAJ] UJEH, TUnoTe3 B

OMOJIOrNYECKUX TEOpUil B dbopmupoBaHUU

(dbopMUpOBaHHE COBPEMEHHOW | €CTECTBEHHOHAYYHOH
€CTECTBCHHOHAYYHOW KapTUHBI | KAPTUHBI MUPA

Mupa.

2 | CymHocts xxu3HM U | [laBaTh ornpeneneHue NoHATHIO | BeiaeasiTb OCHOBHBIE KY Texymnit
CBOMCTBA KHUBOT'O YKU3Hb. IIPU3HAKU

Hepeuncasitb: YpoBHU MOHATHUS

3 | YpoBHH OpraHu3alUy KUBOU MaTepuy; | «OMOIOrHMYecKas H3yuenne Temarnue
OpraHu3aluu OcHOBHBIE CBOMCTBA KUBOT'O. | CUCTEMAY. HOBOTI'O TECT
KUBOU MaTepuH. XapakrTepu3zoBaTrhb ApryMeHTHPOBATH MaTepuaia
MeTtobl IIPOSIBJIEHUE CBOWCTB KUBOIO | CBOIO TOUKY "
ouosorum. Ha pa3JIMYHbIX YPOBHAX 3peHus, Ha 3aKperIeHU
3auver Nel mo Teme: | OpraHu3aluu. CyILIECTBOBaHUE e
buonorus xak MHOKECTBA
Hayka. MeToibl OINpEACIICHUN TIOHATHUS
HAy4YHOT'O IO3HAHUS «OKU3HBY.

4 | Ucropus usyuenuss | JlaBath onpenesienue | O0ObACHATH pons | U3yuenus 3anaHus c
kieTku. Kiuerounast | KJIOUEBBIM MTOHATHSM. KJIETOYHOU Teopuun MEPBUYHOTO | CBOOOIHBI
Teopus HaspiBaTh ®W  onuceiBaTh | B (GbOpMHPOBAHUY | 3aKPEIJICHH | OTBETOM

JTambl CO3JIaHUSl KJIETOYHOH | ECTECTBEHHO- sl HOBBIX
TEOPUHU. Hay4yHOW KapTUHBI MUpa | 3HAHUHI
HaspiBaTh: ITonoxenns

COBPEMEHHOMN KJIETOYHOU

Teopun; Bxkiang y4eHbIX B

CO3/1aHHE KJIETOUYHOM TEOPHUH.

5 | Xumuueckuit cocras | /laBathb onpenejaenue | Xapakrepu3oBaTrb N3yuenns 3aaHus
KJIETKH. KIIFOUEBBIM MTOHATHSIM. ouonoruueckoe MEPBUYHOTO | CBOOOIHBI
Heoprannueckue IlepeunciasiTb OMO3TEMEHTHI, | 3HAYEHHE  XMMHUYECKHX | 3aKpEMJIeHH | OTBETOM
BEILIECTBA MHUKPO3JIEMEHTHI, AIIEMEHTOB; sl HOBBIX

YIBTPaMUKPOIJIEMEHTHI. MuHepanbHbBIX BEUIECTB | 3HAHUI
I[IpuBoauTn MIPUMEpPHI | U BOJBI B )KU3HHU KIIETKU
OMOXMMUYECKUX SHAEMUH. Y OpraHH3Ma YEJIOBEKa.
CpaBHuBaThH xumnueckuii | [lporuno3upoBars
COCTaB TEJl KUBOM U HEKUBOM | OCIEACTBUS TUISL
IIPUPOJIBI U JeNIaTh BBIBOJBI HA | OpraHu3Ma
ocHoBe cpaBHeHHs. OOBICHATD
€IUHCTBO JKHBOM W HEXHBOU
IIPUPOJIBI.
6 | Opranuueckue /laBaTh onpenejieHue IIporHosupoBarsb KY 3ajaHus C




BenlecTsa. JInmmmel
Y YTJIEBOJBI

KITFOYEBBIM MTOHATHSM.
HasbiBaTh: DiieMeHTapHBIN
COCTaB 1 MOHOMEPHI OEIKOB;
DOyHKIUHA OSITKOB.
OnucepIBaTh NPOSBICHHUE
GyHKIMA OEITKOB.

IIOCIICACTBUSA OJIs1
OpraHu3mMa

CBOOOHBI
OTBETOM, |
c OVII

Opranuueckue
BellecTBa. benku

JaBaThb onpeneneHue
KJIFOUEBBIM MMOHSATUSIM.
HasbiBaTh: DiieMeHTapHbIN
coctaB U MOHOMepbI; OyHKIMH
OnuceiBaTh MIPOSIBIICHUE

byHKIMHA

IIporuo3upoBarhb
IIOCIICACTBUSA IJIs1
opranusma

KY

3azanus ¢
CBOOOIHEI

OTBETOM, |
c OVII

Opranuueckue
BELIECTBA.
Hykneunosbie
KHUCJIOTBI

JdaBaThb onpeneneHue
KJIFOUEBBIM MMOHSATUSIM.
HasbiBaTh: DiieMeHTapHbIN
cocTtaB U MOHOMephl; DyHKIMHU
OnuceiBaTh MIPOSIBIICHUE

GyHKINH.

IIporuo3upoBarhb
IIOCIICACTBUSA OJIs1
opranusma

KY

NHTepaxTi
JCKIUS

DyKapuoTHieckas
KJIETKA.
IMuromnnasma.
Opranousl
LUATOIIa3MbI

I1/p Nel «CpaBuenue
CTPOEHHUS KJIETOK
pacTeHui,
KUBOTHBIX»

JdaBaTh onpenesenue
KJIFOUEBBIM MTOHSATUSIM.
Ha3bsiBaTh MeMOpaHHbIC U
HEeMeMOpaHHbIE OPTaHOU/IbI
KJIETKH.

Boiaeasitb 0COOCHHOCTH
CTPOEHHUSI 3YKAPUOTHUECKOMN
KJIETKH.

CpaBHHMBATB CTPOCHHUE
paCTUTENBHOM U KUBOTHOU
KJIETOK.

OnucpiBaTh OPraHOU IbI
LIUTOIUIa3Mbl U UX 3HAYECHUE B
YKU3HEACSITEIIbHOCTH KIIETKH.
Crpoenns aapa
AYKAPUOTUYECKOMN KIIETKHU.

IIporao3upoBartsb
IIOCJIICACTBUA IJIA
JKU3HEACATEIbHOCTH
KJIETKY HapYILICHUS
byHKIHI €€ OpraHouI0B

KY

JI/pNe 1, 2

10

Kunerounoe sanpo.
XpOMOCOMBI

JlaBaThb onpenejeHue
KJIFOUEBBIM MTOHSATUSIM.
Ha3piBaTh MeMOpaHHBIC U
HEeMeMOpaHHBIE OPTaHOU/IbI
KJIETKH.

BoiaensiTe 0coOEHHOCTH
CTPOEHUS DYKapHOTUYECKOU
KJIETKH.

CpaBHHMBATB CTPOCHHUE
pacCTUTENBHON U KUBOTHOU
KJIETOK.

OnucbiBaTh OPraHoOM bl
LUATOIUIA3MbI U UX 3HAUYECHUE B
KUZHENEATEIIbHOCTH

kneTku. CTpoenus sapa
3YKAPUOTHYECKON KIIETKH.
Iepeuncasate QyHKINH
CTPYKTYPHBIX ~ KOMIIOHEHTOB
anpa

IIpornosupoBarsn
ITOCJIEICTBUS
KU3HEACATEIBHOCTH
KJIETKH HapyIleHus
byHKIHMI €€ OpraHouI0B

JJIA

KY

MMII,
DVII,
yu4eOHUK
ILIOP 1o
TEeMe

11

IIpokapuoTtnueckas
KJIETKa

JaBaTb omnpeneJeHue
KJIITOYEBBIM ITIOHATHUAM.

HUcnoan3oBarb
NPUOOPETEHHBbIE

N3yuenue u
MIEPBUYHOTO




Ha3spiBaTh: Yactu U | 3HAHUA 0 0aKTepUsAX B | 3aKPEIUICHU
OpTraHOouIbI MOBCEeIHEBHOI  KU3HH | 5
IIPOKAPUOTUYECKON  KJIETKH; | AJs npoUIaKTUKK | MaTepuana
DKojoruyeckas poJyib 3a001eBaHUH,

OakTepuil. BBI3BIBAEMBIX

OnucbiBaTh BIUSHUE OakTepusMu

bone3neTBopHBIX

MUKPOOPTaHHU3MOB Ha

COCTOSIHUE MAaKpOOpraHU3Ma.

BoigensTs paznuuus B

CTPOCHUM KIJIETOK 3YKapuoT U

MIPOKAPHOT.

PackpsiBaTh CYILIIHOCTb

mpolecca cnopoodpazoBaHus y

OaxkTepui.

12 | Peanuzauus JlaBaTh onpenejieHue XapakTepu3oBaTh KY 3amanus c
HACJIEICTBEHHOU KJIFOUEBBIM [TOHATHSM. CYILIIHOCTh CBOOOTHBI
uHpopmauuu B Ha3biBaTh OCHOBHBIC mpolecca rnepeaayu OTBETOM
KJIETKE CBOMCTBA F€HETUYECKOTO KOJIa | HACJIEICTBEHHOU

OnuceIBaTh npoiiecc uH(popMauu
OnocuHTe3a Oeska.

13 | Heknerounsle JlaBaThb onpeneneHue Hcnoan3oBaTh KY 3agaHus ¢
(OpMBI JKU3HH. MOHSATHUSIM. npuodpeTeHHbIe CBOOOTHBI
Bupycsr OnuceiBaTh npoiecc 3HAHHUS 0 BUPYCax B OTBETOM

MIPOHUKHOBEHUS BUpYyCa B MOBCeHEBHOM KU3HU
KJIeTKy. O0bSACHATD CYIIHOCTD | Ui NPO(PUIAKTUKU
BO3JICUCTBUS BUPYCOB HA BHUPYCHBIX 3a00JIeBaHUM
KIIETKY.

14 | 3ager Ne2 o teme 3HATh: TEOPETUYECKUI YMeTh NpUMEHATh K3 Beimosnnstio
«Kierka» MaTepuan HOJTyYSHHBIE 3HAHUS IPU paboty 1o,

VYMeTh: IIPUMEHATH pCUICHNH 6I/IOJIOI‘I/I‘leCKI/IX
IOJIy4YCHHEBIC 3HAHUS 3ajnad.

15 | Muoroo0pa3zue JaBatb onpeneneHue OO0bsCHATH Nzyuenue u | PaGora mo

OpPraHHU3MOB HOHSTHSIM. HBOJIFOLIMOHHOE 3HAYEHHUE | IEPBUYHOTO
IIpuBoAUTHL MPUMeEPHI MOSIBJICHUS 3aKperIeH!
OJITHOKJIETOYHBIX U MHOTOKJIETOYHOCTH. A
MHOTOKJIETOYHBIX OPraHU3MOB. | BblaeasiTh 0COOEHHOCTH | MaTepuana
OT1aHM4aTh N0 CTPOEHUIO CTPOEHUS KJIETKH,
OJTHOKJIETOYHEIE U o0ecrieunBaroIe
MHOT'OKJIETOUYHbIE OPIaHU3MBbI. | (DYHKIIMH, CBOWCTBEHHbIE

1[EJIOMY OpraHUu3My

16 | OOmeH BelecTB U JaBaTh onpenenenune XapakrTepn3oBarThb: Texymmnit
SHEPTHUH. KITFOUEBBIM MTOHSATHSIM. CyIHOCTb U 3HaUEHUE 3amaHus c
DHepreTu4ecKui O0bsicHsATh posib ATD B o0MeHa BEIECTB; DTaIlbl CBOOOIHEI
oOMeH oOMeHe BeIIeCTB B KIIETKE. HHEPreTHYECKOTo OTBETOM

HasbiBaTh 3Tanst oOMeHa B KJIETKe Ha
SHEPreTU4ecKoro oOMeHa. npuMepe
pacIlEIIEHHs] TIFOKO3bI.

17 | Ilnactuaeckuit laBaThb onpeneneHue OnuceiBath: [Iponecc KY B Nel ctp

oOmeH. DOTOCUHTE3 | KIFOUEBBIM MOHATHUSAM. ynsoenus JIHK; Texymmit
OnuchIBaTh TUIHI TUTAHUS [TocnenoBarenbHO (ha3bl 3amaHus c
JKUBBIX OPraHU3MOB. MUTO3a. CBOOOJTHBI
IIpuBoauts Ilpumepsl OO0bsICHATH: 3HaYeHNE OTBETOM




reTepoTpOPHBIX U
aBTOTPO(HBIX OPraHU3MOB.

XapaKkTepu30BaTh CyILIHOCTb

dboTtocunTe3a. Jloka3bIBaTh,
YTO OpraHu3M paCTCHUA

— OTKpBITas SHEpreTUYecKast
cucTeMa.

npoiiecca yABOCHUS
JHK; CymnHocTs n
OHOJIOrHYeCcKOe
3HAYCHUE MHUTO3a

18 | JleneHue KIETKH. JlaBaTh onpenenenune O0bsicHaATh: 3HaueHue | KY B Nel ctp
Muro3 KJIFOUEBBIM ITOHATHSIM. rpolrecca yaABOCHUs Texymmit
OmuceiBath: IIporecc JIHK; 3azanus ¢
yasoenus JIHK; CymHocTtsb u CBOOOIHEI
[TocnenoBarenbHO (ha3bl ouonoruyeckoe OTBETOM
MUTO3a. 3HaYEHUE MHUTO3A.
19 | Pa3zmHoOXeHHE: JlaBaTh onpenenenune CpaBuuBath Oecnionioe | [Ipumenenn | B Nel ctp
Oecrioynoe 1 MojaoBoe | KIFOYEBBIM MTOHATHSIM. U II0JIOBOE PA3MHOXKEHUE | € 3HAHUU
Jloka3pIBaTh, YTO U 1eJ1aTh BBIBO/JbI HA
Pa3MHOKEHHE — OJTHO U3 OCHOBE CPABHEHHUSI.
BAKHEUILIUX CBOMCTB KUBOU AprymeHTHpOBaTh
HPUPOJIBI CBOIO TOYKY 3pEeHus O
3HAYEHUH ISl SBOJIOLUU
JKU3HU Ha 3emuiie
MOSIBJIEHUSI [10JIOBOTO
Pa3MHOXKEHUS.
20 | Obpa3oBanue JlaBaTh onpeneaeHne OO0BSICHATH KY Pa6ora o
MIOJIOBBIX KJIETOK. KJIFOUEBBIM MTOHATHUSIM. OMOJIOTMYECKH CMBICT 1
Melio3 HaseiBaTth cTaguun 3Ha4YE€HHE MeHo3a.
ramerorenes3a. OnuchIBaTh:
CtpoeHnue moJIoBbIX KJIETOK;
[Iponiecc merioza. Beigeasits
OTJINYMS MEHO03a OT MUTO03a
21 | OmonoTBOpEeHUE JlaBaTh onpeneaenune BeiaensaTe oTiimuns KY Pa6ora no
KJIFOUEBBIM [TOHATHSIM. MEXy TUITAMHU
HasbiBaTh TUIIBI OIUIOIOTBOPEHUS
OILJIOIOTBOPEHUSI.
XapakTepu3oBaTh CyIIHOCTh
Y 3Ha4eHHE OII0I0TBOPEHUSI.
22 | UapuBuyanbHOE HasbiBats: [1eprobl OmnuceiBaTh npouece N3yuenus u | Pabota mo
pa3BuUTHE OHTOreHe3a; Turbl sMOpHOreHesa MIEPBUYHOTO
OpPraHHU3MOB MOCTAMOPHUOHAIBHOTO 3aKperIeH!
pasButus; [Ipuunnel s 3HAaHUU
HapyIICHUs pa3BUTHUS
OpraHu3MOB.
23 | OnTorenes yenoseka | JlaBaTh onpeejieHne OO0bSACHATH: [Ipumenenn | Tect, JI/p
KIIFOUEBBIM MTOHATHSM. OTpunarenbHOE BIUSHUE | € 3HAHUU «Bp1sBNIEH
Hasbieats: [leproast aJIKOTOJIs1, HHKOTHHA, MIPU3HAKOE
OHTOI'€HE3a YEJIOBEKa, HapKOTUYECKUX BELLECTB CXOZCTBa
[TpuunHbI HapyLIEHUS Ha pa3BUTHE 3apoblIIa 3apOoJbIIIe
pa3BUTHS OpraHU3Ma qenoBeka; BinusHue 4eJI0BEKa
yenoBeka. CpaBHUBATH MyTareHOB Ha OpraHu3M TIPYTUX
3apOJIbIILIN YEJIOBEKA U 4eJI0BEKA. MJIEKOIINT:
JIPYTUX MIJIEKOTUTAIOLIUX BbISIBJASITH HCTOUHUKH X KaK
JKUBOTHBIX U 1€J1aTh BBIBO/IbI | MyTarcHOB B J0Ka3aTeln
HA OCHOBE CPaBHEHHS. OKpYXaromieu UX POJICTB;
cpene(KOCBEHHO).

HUcnoap3oBaTh




npuodpeTeHHbIe
3HAHMSA 0 BHpPYCaxX B
NOBCEeIHECBHOM KU3HU
TSt TPO(PHITAaKTUKH
BPEIHBIX MTPUBBIUEK

24 | I'enetnka —Hayka o | /laBaTh ompeejieHne OO0bsACHATH 3HAUCHUE KY Texymmit
3aKOHOMEPHOCTSIX KITFOYEBBIM MTOHATHSIM. rUOPHUI0TIOTHUECKOTO
HACJIEACTBEHHOCTH U | XapaKTepu30BaTh CYIIHOCTh | METO/AA
W3MEHYUBOCTH OHOJOTUYECKHUX MPOLECCOB I"."Mengens.
25 | MonorubpuaHoe HACJIEACTBEHHOCTH 1 BocnpousBoauts Nzyuenusa u | B Nel, 2,3,
CKpEILUBaHUE W3MEHYHBOCTH. (bopMyITUPOBKHU nepBu4HOro | 146 Tekyn
I1/p No2 OO0BbsACHATB: TPUUYHUHBI IpaBuila €AUHOOOpa3Hs | 3aKperyieHd | 3amaHus C
«CocraBieHue HaCJIEACTBEHHOCTU U U TIpaBuja s 3HAHUU CBOOOIHBI
MIPOCTEUIINX CXEM W3MEHYUBOCTHU; POJIb TEHETUKU | PACLICTUICHUS. OTBETOM
CKpEIIUBAHUS B ()OpPMHUPOBAHUU AHATU3UPOBATH
(poOCTIOBHBIX)» COBPEMEHHOM €CTECTBEHHO- CoJIep’KaHUE CXEMBbI
Hay4YHOM KapTUHBI MUPA, B HacJeA0BaHUS IPU
MPAKTUYECKON AESITeTbHOCTH MOHOTHOPUAHOM
JIIOJIEH. CKpELIMBAaHNH.
OnpenensiTh: o peHOTUITY CocTaBifITh: cXeMy
TEHOTHII ¥, HA000POT, 110 MOHOTUOPHUIAHOTO
TEHOTUITY (PEHOTHI; O CXeME | CKpEIIMBAHUS; CXEMY
YHUCJIO TUIIOB TraMer, aHAJIM3UPYIOILErO
(eHOTUIIOB ¥ T€HOTHUIIOB, CKpEIIUBAaHUS U
BEPOSITHOCTH MPOSIBIICHUS HETIOJTHOTO
MpU3HAKa B TIOTOMCTBE. JIOMUHUPOBAHUS
26 | Jurubpuanoe JlaBaTh onpenejieHue CocraBiasiTh cCXemMy KY B No7  cry
CKpEIIUBaHNE KJIFOUEBBIM MTOHSATUSIM. JTUTHOPUTHOTO Texymmit
IT/p Ne3 «Pemenue OnuceIBaTh MEXaHU3M CKpEINBAaHUA. 3azanus ¢
3JI€MEHTaPHBIX IPOSIBJICHUS] 3aKOHOMEPHOCTEH | AHAJHM3UPOBATH: CBOOO/THBI
TeHETUYECKUX TUTHOPHUIHOTO CKPEIIMBaHUs. | COAEp KaHUe OTBETOM
3a1a4» ®opMyJIMPOBAThH 3aKOH omnpeeneHu i
HE3aBHUCUMOTI'O HACJIEJOBAHMS. | OCHOBHBIX MOHSTHIA;
CXEeMY JAUTHOPUIHOTO
CKpELIMBAHMUS.
OmnpeneasaTs 1o cxeme
YHCJIO TUIIOB T'aMeET,
(h€HOTHUTIOB ¥ TEHOTHIIOB,
BEPOSITHOCTD
MIPOSIBJICHUS TIPU3HAKa B
MTOTOMCTBE
27 | XpomocomHast aBaThb onpeneneHue Ha3bpiBaTh OCHOBHBIE KY B No 2 ctp
Teopus KJIFOUEBBIM MTOHATHUSIM. MOJIOKEHUS Texymmit
HACJIEACTBEHHOCTH. | DOpPMYJIMPOBATH 3aKOH XPOMOCOMHOM TEOPHH. 3amanus c
CuemieHHOE CLETIJIEHHOTO HACJIe1I0BAHMS CBOOO/THBI
HAaCJIEIOBAHUE T.Moprana. OTBETOM
OO0BSICHATB: CYIIHOCTh
CLIETUIEHHOTO HacleI0BaHUs;
MPUYMHBI HAPYIIICHHS
CICTUJICHUS;
OMOJIOTHYECKOe 3HAYCHHE
MEPEKPECTa XPOMOCOM.
28 | CoBpeMeHHbBIE JlaBaThb onpenejeHue KIHYEBbIM IIOHATHUIM. KY B Nel ctp
MPEICTABIICHUS O OnuchIBaTh CTPOEHUE F€HA FYKAPHUOT. Texymmit
T€HE ¥ TeHOME IIpuBoauTH IpUMEPHI B3aUMOCICTBUS T€HOB. 3aanus c




CBOOOHBI

OTBETOM

29 | I'enernka moia JlaBaTh onpenejieHUe KIFOYCBBIM MTOHITHSIIM. KY B Nel, 2,3

Ha3biBaTh: TUIIBI XPOMOCOM B T'€HOTHIIE; YHUCIO AyTOCOM 164 Texyn
U TIOJIOBBIX XPOMOCOM Y YellOBeKa U 'y Ap030(uIIb. 3amaHus c
IIpuBOAUTHL MPUMeEPBI MEXAaHU3MOB OIPEICIICHUS MOJIa. CBOOO/THBI
OO0BSACHATD : IPUUMHY COOTHOILIEHHMS MOJIOB OTBETOM
1:1; mexaHu3M HacleqOBaHUs JAIbTOHU3MA U

reMouIny.

PemaTe npocreiimme 3aa44 Ha CLETIEHHOE C TIOJIOM

HACJICI0BAHHE

30 | U3MeH4YHBOCTH: /laBaTh onpenejeHue XapakTepu3oBarTh: KY 3amaHus c
HacJEeACTBEHHAs U KJIFOUEBBIM MTOHATUSM MIPOSIBIICHUE CBOOOTHBL
HEHacJIeICTBESHHAas IpuBoauTHL NPUMEPHI MOIU(PUKAITIOHHOM OTBETOM

Pa3IMYHBIX TPYII MYTar€HOB | U3MEHYUBOCTH; BUbI
MmyTaiuii. O0bACHATH
MEXaHU3M
BO3HUKHOBEHUS
pa3IMYHBIX BUJIOB
U3MEHYMBOCTH

31 | 'eneruka u JlaBaTh onpenejieHue BeigeasTs 3agaun KY B Ne6 ctp
3I0POBBE YETIOBEKA | KIIFOUEBBIM IMOHATUSIM. MEJIMKO- TeHETHYECKOTO Texymmit
[1/p Ne4 HasbiBaTh: OCHOBHBIE KOHCYJIbTUPOBAHUSI. 3anaHus c
«BrbisiBIECHUE MIPUYHHBI HACTIEACTBEHHBIX BoIIBAATH HCTOYHUKH CBOOO/THBI
HMCTOYHUKOB 3a00JIeBaHUI YETIOBEKa; MYyTareHoB B OTBETOM
MYTarcHOB B METO/IbI JOPOJOBOM OKpYKaroleun
OKpY’Karollen cpefie | AMArHOCTUKH; OOBSICHSTH cpene(KOCBEHHO).

(KOCBEHHO) U ONAaCHOCTH Hpennarars
OLIEHKa BO3MOXHBIX | OJIM3KOPOJICTBEHHBIX OPAKOB. | IOCTAHOBKY
IIOCJIEICTBUM UX OO0BSICHATH BIUSHUE JKCIIEPUMEHTA,
BIIMSIHUS HA COMaTHUYECKUX JIOKa3bIBAKOLIETO
OpraHu3M» MyTaIi Ha 3J0POBbE TCHETUYECKYIO
YeJloBeKa. 00yCIIOBIEHHOCTh

32 | Cenekuus: J/laBaThb onpenesjieHue Beiaeasts pazniuyus KY Texymmit
OCHOBHBIC METO/IBI U | KITFOUEBBIM MTOHSTHSM. MaccoBOTO U 3amanus c
JOCTHKEHUS Ha3piBaTh OCHOBHBIE METOJbl | UHAMBUIYAIBHOIO CBOOOIHBI

CEJICKIIUU PACTEHUN U 0TOOPOB. OTBETOM
JKUBOTHBIX. OO0BbACHATB: TPUUHUHBI

XapakTepu3oBaTh: PoJib 3aTyXaHUs TE€TePO3UCa;

yuenus H.1.BaBuiosa o [IPUYUHBI TPYIHOCTH

[EHTpaX MPOUCXOKICHUS MMOCTAaHOBKH

KYJIbTYPHBIX PACTEHUMN IS MEXBHUJIOBBIX

Pa3BUTHS CEIEKIIUN; METOIBI CKpEITUBaHUM.

CEJIEKLIUH paCTEHUN U

JKUBOTHBIX.

33 | buotexHomnorus: JlaBaTh onpenenenune AHaJIM3MPOBATH H KY Texymuit
JOCTIKCHHS 1 KIJTFOUEBBIM TTOHSATHSIM. OlIEHNBATH 3amanus c
MEePCIEKTUBBI IIpuBoaAUTHL NPUMeEPBI 3HAYEHHUe CBOOO/THBI
pa3BUTHUS MPOMBIIIUICHHOTO TMOJTYyYeHUS U | OMOTEXHOJIOTHH JIJISt OTBETOM
IT/p No5 «AHanu3 | UCIIONIL30BaHUS IPOJIYKTOB pa3BUTHUS
OIICHKA ATUYECKUX KU3HEACSITEIIBHOCTH CEIBCKOX035HCTBEHHOTO
aCIEKTOB Pa3BUTUSl | MUKPOOPTaHU3MOB. MIPOU3BOJICTBA,

HEKOTOPBIX Boigeasitb mpodsembl 1 MEIUIIMTHCKOM,
UCCIIEI0BAHM B TPYJIHOCTH T€HHOU MUKPOOHOIOTUYECKON U
OMOTEXHOJIOTHI VHKCHEPHH. JIPYTUX OTpacien




BbIAABIATH MPEUMYIIECTBO MPOMBIIIJICHHOCTH.
KJIOHMPOBAHMS 1O CpaBHEHMIO | Mcnonb30BaTh

c nproOpeTEHHbIE
TPaAUIIMIOHHBIMHA METOJaMU 3HAHMS TS OLICHKU
CEJIeKIIUU. THYECKUX

aCIIEKTOB HEKOTOPBIX
HUCCIEeI0BaHUN B
o0actT OMOTEXHOJIOTUHI

34 | 3auer Ne3 3HaTh: TEOPETUYECKUIN MaTEepUa K3 Tect
«Opranuzm» YMeTh: NPUMEHSATH NOTyYEHHbIE 3HAHUS
35 | PezepBHOE Bpems
Kanenoapno-memamuuecxkoe naanupoeanue Kypca «Qowan ouonozusny
11 knacc, 6azoswtii ypoeens.
YMK aemopoe B.U.Cusoznazoea ,U.b .Azagponosoir, 35 uacoe. 1 uac ¢ neoenro.
2 Tema ypoxka JluiakTHuecKue 1enu. OVVH Tun ypoka | OOparHas
Paznen 4. Bung (214)
Tema 4.1. MicTopust 5BOTIONMOHHBIX HeH (44)

1 PazButue JlaBaThb onpeneneHue OOBSACHATH PO BBoansiii, 3amanus c
OHOJIOTHH B KITFOYEBBIM MTOHATHSIM. Oouonoruu B Ypok CBOOOIHBI
JIOTAPBUHCKUN HasbiBaTh yueHbIX U UX BKIaJA | GOPMUPOBAHUH W3Y4YEHUS U | OTBETOM C
nepuoa. PaGoter B pa3BUTHE OUOIOTHMYECKOM HAyYHOTO nepsuaHoro | 200 Bompo
K.JIunnes HAyKHU MHUPOBO33PECHUS 3aKpEIUIeHH | O

sl 3HAaHUMN

2 OBOIIOLMOHHAA JlaBatb onpeneneHus OOBACHATH €AMHCTBO Ypok 3aaHus C
teopus K. b. KIJIIOYEBBIM MOHSITHSIM J)KUBOH ¥ HEKUBOU W3y4YEeHUS U | CBOOOJIHBI
Jlamapka DopMyIHpPOBATH 3aKOHBI MIPUPOJIBI MIEPBUYHOTO | OTBETOM C

3akperieHn | 204 Bompo
sl 3HAaHUU 2
CEMUHap

3 [Ipeanoceuiku JaBatpb onpeneneHus OOBACHATH POJIb VYpoxk 3amaHus c
pa3Butus Y. KJTFOYEBBIM TTOHSITHUSIM Ounoyoruu B W3y4YEeHUs U | CBOOOJIHBI
JapBuHa HasbIBaTh €CTECTBEHHO- dbopMupoBaHUH MIEPBUYHOTO | OTBETOM C

HAYSHBIE H COMHATBHO- HAy4YHOTO 3aKpPETUICHH 209 Bompo
MHUPOBO33pEHUS s 3HAHUU 5

HSKOHOMUYECKUE MPEATIOCHUIKN ceMmuHap

BO3HUKHOBEHHUSI YUEHUS

4 OBOJIIOIUOHHAS [aBatp onpeneneHus OOBICHATH BKJIAT Ypok 3aganus ¢

teopus Y. JlapBUHA | kmr0ueBBIM TOHSTUIM HBOJIIOIIMOHHOW TEOPUU B | U3YUCHHUS U | CBOOOTHBL
HasEIBATE OCHOBHEIE dbopmupoBaHue MEPBUYHOTO | OTBETOM C
HOOKEHEA yaeEms Xap-Th COBPEMEHHOM } 3aKpEIUICHN 217 Bompo
. €CTECTBEHHO-HAY4YHOMI s SHAaHUU 6
CYHHOCTE NCUCTBUA KapTUHBI MUPA ceMUHap
HCKYCCTBEHHOI'0 0TOOpa

Tema 4.2. CoBpeMeHHOE IBOIIONMOHHOE yueHue (94)




5) Bun. Kputepuu u | [laBaTh onpenenaeHus CocTtaBiTh Xap-Ky KY Jl/p N
CTPYKTypa KJIFOUYEBBIM IIOHATHSAM, Xap-Tb | BUJOB C «Omnmnca
KpUTEpHH BUJA, 0G0CHOBHIBATE | ACTIONB30BAHHEM oco0eil BH
OCHOBHBIX KpUTEpPUEB Mopdosor
HEOOXO0IMMOCTh OPECTICHHS
OMY KPHUTE
BU/JIa 10 COBOKYITHOCTHU
KpUTEPUEB
6 [Monmynsiums — [aBaTp onpeneneHus Haxonute nadopmanmro KY 3agaHus
CTPYKTYpHas KJIFOYEBBIM IIOHATUAM, Xap-Tp | O HOMYJALNHN B CBOOOIE
CAMHUIA BUIA M | ponvianumio kak cTpyKTypHylo | PA3THUHBIX HCTOUHHKAX OTBETOM
3BOJIIOLIUA U KPUTHUYECKH €€ 228 Borpe
eAMHUILY BUJIA, KaK €TUHUILY
OILICHUBATh
SBOJIIOIINH
7 DakTOopsI JaBatpb onpeneneHus OOBACHATH IPUYUHBI KY 3anaHus c
3BOJIFOLINA KJIFOUEBBIM MOHITHUAM, M3MCHCHHUS BHOB, CBOOOIHBI
Ha3bIBaTh, Xap-Th (PaKTOPHI BBIIBILATE HSMCHYHBOCTD OTBETOM €
y oco0eit 0JTHOro BHIa
HBOJTIOLIUH, 232 Bormpo
JI/p Ne5
«BpIsBIIEH
HU3MEHYHB(
ocobeii 011
BUJIA»

8 EcrecTBeHHbIN [aBaTp onpeneneHus CpaBHHBaTh A€iCTBUE KY 3amanus c
0TOOp — INIABHAS | KJTF0YEBBIM TIOHATHSAM, JABMIKYILICTO U CBOOOIHEI
ABIDKYIIAA CUIA | yaspigats npuunHy 60pbObI 32 CTabUITH3HPYIONIEro OTBETOM C

IBOJIIOLIMU oT0Opa 1 /1e1aTh BIBOIBI
CYIIIECTBOBaHHE, Xap-Th 238 Bompo
Ha OCHOBE CpaBHEHUS
(hOpMBI €CTECTBEHHOT'O 0TOOpa 5
9 Ananrramn JaBatb onpeneneHus OOBICHATH B3aUMOCBSI3HU KY 3agaHus ¢
OpPTaHHU3MOB K KJIFOYEBBIM MTOHATHUSAM, Xap-Th OpraHU3MOB 1 OKPCPE/BI, CBOOOIHEI
yCTOBHAIM IPUCTIOCOOIEHHOCTD KaK MEXaHI3M OTBETOM ¢
oOuTaHus . BO3HUKHOBEHUS
3aKOHOMEPHBIN PE3yNIbTaT . 246 Bompo
. MPUCTIOCOOIEHUIH, 46
HBOJIIOLIMHU, BUJIbI aanTalui OTHOCHTENBHEI :
XapakTep
npucnocoOIeHni
10 Bunoo6pasosanue | JlaBath onpenaeneHus OnuceIBaTh MEXaHU3M KY 3amaHus C
KIIIOUEBBIM IIOHSTHUSIM, OCHOBHBIX IyTEH CBOOOIHEI
Ha3bIBaTh CIIOCOOBI BUI000pa3oBanNs OTBETOM ¢
BUI000pa30BaHUs U 250 Bormpo
MPUBOJIUTH MPUMEPDI 5)
11 Coxpanenue JaBate onpeneneHus AHanu3upoBarthb u KY 3amaHus
MHOF006pa3I/I$I KJIHOYEBBIM MTOHITHAM, OLICHUBATH IIOCJIICACTBUA CBO60JIHI)I]
BHJIOB NPUBOUTE TIPHMEpHT JeSITEIbHOCTH YeI0BeKa OTBETOM C
B OKpY’KaIOIIEH cpene
MPOIIBETAIONINX, Py 1 peae, 254 BotIpo
IIPOrHO3UPOBATH
BBIMUPAOIIUX WIIN 6

HCYC3HYBIINX BUI0B paCTCHI/Iﬁ
U JKUBOTHBIX, Xap-Tbh NPUYNHbBI
MMpONUBCTaHNA NI BBIMHUPAHUSA

pe3ynbTaThl U3BMEHEHUN
B Onocdepe B CBs3U C
W3MEHEHUSIMU
OropazHo0Opazus




BHUJI0B, YCJIIOBH COXPAHCHUA

BUJIOB
12 JlokazarenbcTBa aBaTp onpeneneHus [IpuBouTH Ypok 3agaHus C
SBOJIIOIINH KJIFOUEBBIM TTOHSTHSM, JI0Ka3aTelbCTBa KOMIUIEKCH | cBOGOIHBI
OpraHUYECKOI0 HAXOJUTh 1 ABOJIIOIIMH HA OCHOBAHUU | OTO OTBETOM C
MHpa CHUCTEMaTU3UPOBATH KOMILICKCHOTO TMPUMCHCHH | 561 262
HCII0JIb30BaHUs BCEX s SHAHUU
UH(OPMAIIHIO O KOCBEHHBIX U IPYII TOKA3ATEITBCTR konepern | BOTPOCHI 1
IPSIMBIX JI0KA3aTeIbCTBAX s
SBOJIIOIINH

13 3auet Nel 3HaTh: TEOPETUUECKUI MaTepUall U3y4EHHOTO K3 Tect
«OCHOBHBIE YMeTh: NPUMEHSAThH OJy4YeHHbIC 3HAHUS U YMEHUS
3aKOHOMEPHOCTH
SBOJTIOIII

Tewma 4.3. Ilpoucxoxaenue »u3Hu Ha 3emie (39)

14 Pa3Butue [aBaTp onpeneneHus Xap-Tb poib Ypok 3agaHus c
IIPEJICTaBICHUMN O KJTFOUEBBIM TTOHSITHSIM, AKCIIEPUMEHTA B W3YYCHHS U | CBOOO/IHBI
MPOUCXOXKACHUU OTIICHIBATE M AHATH3UPOBATH pa3peleHuu HayqHbIX MEPBUYHOTO | OTBETOM C
JKU3HU Ha 3emiie MIPOTUBOPEUMI 3akperieHn | 266 Bompo

B3TJISABI YYEHBIX Ha
sl HOBBIX 5
MPOUCXOXKICHUE KUIHU AR
Jlexknmsa
15 CoBpemeHHbIE JaBaTh omnpenenaeHus AHanu3upoBatb U VYpoxk cTp 2’
IPEJCTABIEHNA O | KIIFOUYEBBIM TTOHSTHSM, orieHuBath pabotsl C. CUCTEMAaTHU3 BOTIPOCH.
BO3HUKHOBEHMM | yay oniyrp o Munepa u A.N. aluuu 1
JKU3HU CHCTEMATH3HDOBATE Omnapuna 1o 06061116131/1;1
[T/p Ne6 «Ananus u pa3peleHuto MpooIeMbl 3HaHUHI
OIIEHKA Pa3TUYHbIX nHopMALITO 10 Mpobeme MIPOUCXOXKACHUS KUZHU ceMHUHap
THIIOTES MIPOUCXOXKICHUS KUZHU
MIPOUCXOXKACHUS
KUSHID
16 Passutue xu3nu | JlaBaTh onpeneneHus YcraHaBiuBaTh Ypok cTp 2¢
Ha 3emiie KJTFOUEBBIM TIOHSITHSIM, B3alMOCBS3b CUCTEMATH3 | BOIPOCHI
BBIABIIATD YEpTHI 3aKOHOMEPHOCTEN aruu u 8.9
BHONOIHYCCKOro IIhorpecea i | PA3BHTHS OPTaHIIECKOro 00001IeHIS
porp o
. MUpa Ha 3emMJie C 3HAHUU
perpecca B xUBOU IpUpOAC Ha re0JOrMYeCKUMUA U CeMHUHAp
MPOTSKEHUH SBOIOIHH KIHMATHYECKUME
dakropamu
Tema 4.4. Ilpoucxoxaenue yenoneka (54)
17 ['unotessr JaBatb onpeneneHus Haxonuts u Ypox cTp 28
TPOUCXOKAEHUSA | KITFOUEBBIM MOHATHSM, CUCTEMAaTU3UPOBATh U3YYEHUS U | BOMPOCH
YyeJioBeKa HA3BIBATE HOTOKEHNs TuHore3 | AHPOPMAIHMIO U3 PasHbIX | EPBUYHOTO TE3UCH
[1/p No7 «Ananu3 u HUCTOYHUKOB 110 3aKperieHu KOHCIIE
MIPOUCXOXKICHUS YeJIOBEKa,
OIICHKA Pa3InYHbIX npobieme ST HOBBIX
TUIIOTE3 Xap-Tb PasBUTHC B3TIIAZIOB TIPOUCXOXKACHUS 3HAHUU
MIPOUCXOXKACHUS YUCHBIX Ha MPobIeMy YernoBeKa
YyeJI0BECKaAY AHTPOIIOTCHE3a
18 [Tonoxenue JlaBatb onpeneneHus O060CHOBBIBATH U Ypok 3anaHus
YyesoBeKa B KIJTFOYEBBIM TIOHSTHSM, JI0Ka3bIBaTh , 4YTO CUCTEMAaTHU3 CBOOOE
CHUCTEME HA3BIBATH MECTO UelOBEKa B 4eJI0BEeK OMOocoLnanbHOe aluu u OTBET(
YKUBOTHOTO MHUpa CYIIIECTBO 00001IeHHS

CUCTCMC JKUBOTHOT'O MHpPa

3HaHUH




CEMUHap

19 OBOIIOLUS HaseiBats cTaguu u Xap-Tb 0COOCHHOCTH N3yuenue 3amgaHus
YEeJIOBEKa TpejcTaBuTeNel Kak a0 MpEICTaBUTENEH KaX 01 HOBOTO CBOOO/IF
BOJIIOLMOHHOMN CTAIHH CTaJIUU HBOJIIOLIUU MaTepuaia OTBET(
YeloBeKa CeMHUHAp
20 Yenoseueckue JlaBaTh omnpeneacHus OO0BACHATE U
pachbl KJIFOUEBBIM ITOHSTHSIM, JOKAa3bIBATh MEXAaHU3MbI
HA3bIBaTh U Pa3jIndaTh (bopmupoBanms pacosbIx
MIPU3HAKOB
YeJI0BEYECKHE Pachl
21 3auet Ne2 3HaTh: TEOPETUUECKHUI MaTepral U3y4EHHOT O K3 Tect
«[Ipoucxoxaenue | YMeTh: IPUMEHATH NOJy4YE€HHbIC 3HAHUS U YMEHUS
YEIIOBEKA)»
Paznen 5. Oxocuctemsl (12 )
Tema 5.1. Dkonoruueckue axtopsl (34)
22 Opranusm u cpena. | JlaBats onpeneneHus [Tporno3upoBaTh Ypok 3amaHu:
OKOJIOTUYECKUE | KITFOUEBBIM TIOHSATHSIM, pe3ynbTaThl USMEHEHUS | MU3YYCHHS U CBOOO/IF
(bakTopbl HA3BIBATH 3aa4H KOIOTHH I neicTBUs (paKkTOpoB MNEPBUYHOTO OTBET(
3aKpeIUICHU
ux (GakTopbl, 000CHOBHIBATH
Sl HOBBIX
POJIb DKOJIOTUU B PEUICHUH SHAHIT
MPAKTUYECKUX 3a7a4
23 AbuoTtnueckue | JlaBaTh onpeaencHus OOBSCHATH B3aMMOCBSI3b KY PaboTa m
(bakTOpBI CPEABI | KITFOUEBBIM IOHATHSM, OpraHU3MOB 1
Ha3bIBAaTh OCHOBHBIE (haKTOPBI, OKpY’KaIOIICH CPE/IbI
OTHUCHIBATh MPUCTIOCOOJICHUS
OPTaHU3MOB K OIPEICICHHOMY
KOMILIEKCY (haKTOpOB
24 buortnueckue JaBaTh onpeneneHus OOBACHATH MEXaHU3M KY
(bakTOpBI CPENBI | KITIOUEBBIM TIOHATHAM, BJIMSHUA
HA3BIBATH BHJIBI B3aMMOOTHOIICHHIA
. MEXTy OpraHu3MaMH
B3aMMOOTHOIICHUI MEXIY
OpraHu3MaMu
Tema 5.2. Ctpykrypa skocuctem (44)
25 Crpyxkrypa JaBatpb onpeneneHus Ha3bIBATh U Xap-Th KY PaGora m
9KOCUCTEM KJIFOYCBBIM OHSITHUSIM, KOMITOHCHTHEI
OTIICHIBATE CTPYKTYPY NPOCTPAHCTBEHHOM U
9KOJIOTHYECKOH
9KOCUCTEMBI
CTPYKTYpbI
26 IInmessie cBa3u. | JlaBath onpenesneHus CoCTaBIATh CXEMBI KY

Kpyrosopor
BEIIECTB U YHEPTUU
B DKOCHCTEMAX
[T/p Ne7
«CocTtaBiienue
CXeM Tepeadn

KJIIFOYEBBIM ITIOHATHUAM,
NPUBOJIUTH TIPUMEPBI,
NPE/ICTaBIISOIINE
TpoduvecKue ypoBHH, Xap-Th
Tpo( cTpykTypy OnoIeHO3a,

nepeavyy BEeLecTBa U
sHepruu (ueneu
MUTaHM ), UCIIOJIb30BATh
npaswio 10% mns
pacuera HoTpeOHOCTH
OpraHM3Ma B BEILIECTBE




BellecTB (uenen

POJIb OPraHU3MOB B ITOTOKE

TTHTaHMs)» BEILIECTB U DHEPIUH,
COJIHEYHBIN CBET KaK
SHEPreTUYECKUI PECYPC
27 [Ipuunne JaBatb onpeneneHus OnuceIBaTh Tanbl KY JI/p N
YCTOﬁqHBOCTH u KJIFOUYCBBIM IIOHSTHUSIM, CMCHBI 3KOCUCTEM, «I/ICCHGHO
CMEHBI 9KOCUCTEM | oGy gcpary MpHIMHY BBISIBJISITH U3MEHEHHS M3MEHEH
[T/p Ne8 «Pemienune o DKOCHUCTEM, pelaTh DKOCHUCTEN
YCTOHYMBOCTH, CMEHBI >
9KOJIOTHYECKUX 5 npocrTeifimume Ouosoruy
3a1au» SKOCHCTEM, HEOOXOAUMOCTH 9KOJIOTMUYECKUE 3a1a4U MOJIETS
COXpaHEeHMsI MHOT000pa3ust
BU/JIOB
28 Bnusinue uenoseka | /laBaTh onpeneiacHus CpaBHUBATH YKOCHCTEMBI KY JI/p N
Ha SKOCHCTEMBbI KJIFOYEBBIM ITOHSTHSIM, H arpO3KOCHUCTEMBI cBOeH «BBISBII
IT/p Ne9 NPHBOJHTH TIPHMEpHI MECTHOCTH, AHTPOIIOT
«CpaBHUTEINIbHAS . IPOrHO3UPOBATH M3MEHEH
HKOJIOTUYECKUX HAPYIICHUH,
XapaKTEepUCTUKA 5 pe3yJIbTaThl JKOCHCT
HA3bIBATh CII bl ~
IPUPOIHBIX a3BIBATH CIOCO HKOJIOTHYECKUX CBOEI
IKOCHCTEM ONTHMATBHON SKCILTyaTallnH HapyIICHHI 110 MECTHOC
arpodKOCUCTEM arporeHo30B, CIIoCOObI 3aJaHHBIM IapaMeTpaM
CBOEH MECTHOCTH» | COXPAHEHHUS €CTECTBEHHBIX
9KOCUCTEM
Tema 5.3. buocdepa — rimodanpHas skocuctema (24)
29 buocdepa — JaBatb onpeneneHus Xap-Tb KUBOE, KY PaGora m
rino0abHas KJIFOUEBBIM IOHSATHUSIM, OMOKOCHOE M KOCHOE
9KOCUCTEMA Ha3BIBAT CTPYKTYPHBIE BEIIIECTBO,
. pacnpezeneHue
KOMIIOHEHTHI U CBOICTBa
OromMacchel Ha 3emIie
ouocdepsl, TPaHUIIBI
6uocdeps! U GakTOpsl, UX
00ycrnaBIuBaroNne
30 Poib sxuBBIX JlaBatb ornpeneneHus [Tporao3upoBaTth
OpraHnu3MoOB KJIFOUYEBBIM IIOHSTHUSIM, HOCICACTBUA I Hamen
buocepe ONHUCHIBATH OUOJIOTHYECKHE TUTaHCTBI HApyIICHIS
KpyroBOpOTa BELIECTB
LUKJIBI BOJBI, YIJIEBOAOPOA
Tema 5.4. buocdepa u yenosek (3u+ 14 Ha 3aKITIOUMTENBHBINA YPOK)
31 OcHoBHbIE JlaBatb onpeneneHus IIpennarate nyTH KommiiekcH 3aaHu:
3KOJIOTHUYCCKUEC KIIFOUEBBIM ITOHSTHUSIM, MpeoaO0JICHUA (0] CBO60I[I'
po0GIeMbI NPUBOUTH IPUMEpHI TipsiMoro | YKOTOTHHIECKOT0 KpH3Hca | MPHMEHCHH OTBET(
COBPEMEHHOCTH, . e 3YH
Y KOCBEHHOT'O BO3JIEHCTBUS
MyTH UX PEIICHUS ceMHUHap
YeJIoBeKa Ha )KUBYIO ITPH
/p Ne 11 (1 eJI0BeKa Ha yIO IPUPOY
4acTh)«AHAIN3 1
OILICHKA
I00ATBHBIX
HKOJIOTUYECKHUX

npo0sieM u myrei
UX PELICHUSD)
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OcHOBHbIE
9KOJIOTHYECKHE
pOOIeMBI
COBPEMEHHOCTH,
MyTU UX PEIICHUS
I[I/pNe 11 (2
4acTh)«AHAIU3 U
OIICHKA
II00ATBHBIX
9KOJIOTHYECKUX
npobieM U myTei
WX pEIICHUS

33 3auet Ne3 3HATh: TEOPETUUCCKHUI MaTEepHal H3y4EHHOTO K3 Tect
«IKOCUCTEMA) YMeTh: NPUMEHSTh NOJyYeHHbIC 3HAHUS U YMEHUS
34 Ponw Guonoruu B [aBaTp onpeneneHus Xap-Tb poib KommexkcHn | MuHu-TIpC
OymytiemMm KJIFOUEBBIM MOHSATHUSIM, MEXyHApOIHOTO oe OyKIIer
OLICHUBATh MOCIEACTBHSI pOCTa COTPYJIHUYECTBA B MPUMEHEHU TaMSITI
HACEJICHUS ILJIAHETHI, PELIEHNH IKOJIOTUUECKHUX e 3YH PEKOMEH
STUYECKHE aCMeKThI pElIeHusT | MpoOIeM YeIoBeuecTBa ceMHUHap MIPE3EHT:
rpobiemM
35 PeszepBHOE BpeMms

1.

OBPA3OBATEJIBHOTI'O ITPOLHECCA

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

VYyebHo-MeToanueckoe obecrneueHne ydeOHOro mpolecca mpeaycMaTpuBaeT wucmoias3oBanne Y MK

(yueOHO-MeTOoIM4YeCKUX KoMIuieKkcoB) 1o O6uosoruu 10 m 11 kimaccoB. YueOHO-METOIMYECKHE KOMIUIEKCHI
1u1st u3ydenus: ononoruu B 10—11 kitaccax Ha 6a30BOM ypOBHE, CO3aHHBIC

aBTopckuM kosuiektuBoM (B. . CuBornasos, U. b. Aradonosa, E. T. 3axaposa),
CusornazoB B. U., Aradonosa U. b., 3axaposa E. T. buonorus. O6mas 6uonorus. bazossiii yposens. 10
kiacc: yueOnuk. — M.: [Ipoda, 2020.
Cusornazo B. U., Aradonosa 1. b., 3axaposa E. T. buonorus. O6mast 6uosnorus. bazossiii yposens. 11
kJiacc: yueOHuk. — M.: [Ipoda, mo6oe nznanue ¢ 2013 r.
MumaxoBa B. H, Jloporuna JI. B., Aragonosa U. b. Pemenue 3agau no resetuke: yuedHoe mocooue. —

M.: [Ipoda, moboe nznanue.

2. HarnsgHble, 1€MOHCTPALlMOHHbBIE U IPYTHE CPeICTBA O0YUEHHUS:
* IOPTPETHI BBIIAIOIIUXCSI OMOJIOTOB;
* repbapuu (coBpemeHHas (hiopa);

¢ KOJUICKIIUA 06pa3u0B HCKOIIaCMBbIX paCTeHI/Iﬁ H )XKMBOTHBIX,

« CD (Ouonormueckue -SHIUKIONEINHN, CIOBAapH, CHPABOYHUKH, COOPHUKH MPOBEPOYHBIX 3aJaHUH,
JMJIAaKTUYECKHE MaTepHajbl K OCHOBHBIM pa3zesiam
U TeMaM Kypca Ha 3JIeKTPOHHBIX HOCUTENAX);

*KOMIUIEKT MHUKPOIIPENapaToB.



