r0p6yHOB MognucaHo undposoi

noanucoto: FlopbyHoB

BaﬂepI/IVI Banepuin Muxannosnu
Hara: 2023.11.15

MyHununaibHoe 00meodpazopaTeibHOE YIpeKIeHue M nxa |‘/'”-| OBWY 15:55:35 40400

Bepxuernmepesinckast cpeHsisi HIK0JA
MYHUIUNAJLHOTO 06pa3oBamus «Ilnabunuckuil paiton» YiabsiHoBCKo] 00/1acTH

«CorsacoBano» o ¥ ]
3amecTyTenb JUpeKTopa MKoJjibl o YBP ’ ip
KamikapoaT.M. \[CopOyres BMJZ- /- /®..0./
1DH.O./ U Tlpukas Ne 1807~/
«30» aBrycra 2023r. 0T,@30% aBrycra 2023 r.

Pabouas nporpamma

Ilo npeamery: buonorus

Kurace: 9

Yqu'fenL:Kopllunosa Panca HuxosraeBna

KoanyecTBo 4yacoB 1nmo yueGHOMY MJIaHy BCero: 68 vacog, 2 gaca B HeJCIO

InaHupoBaHHe COCTABIEHO Ha ocHOBe nporpammer:IIporpammer k uaun YMK non penaximeit 1. H.Iloromapésoii. bruosorus 5-9
xiacebl. M.M3natensexuit nentp «Benrana - I'pag» 2017 1.

Yuebnuk: Brosorns 9 kiace.YueGHuK s o6meoOpasopatenbHbx opranmsamuit. Asropsr: M.H.IToromapésa, O.A. Kopuusosa,
H.M.YepHoBa, 6-¢ uzanue, nepepadborannoe, M.M3nareibekuii nenTp, «Benrana-I'pad» 2018 r.

Cpoxk peammnsanmu: 2023-2024 yueOGHbIN 101

PacemoTtpeno na 3aceanuu
[eIarOrHuecKoro COBETa IKOJIb

npotokoi Nel ot «30» aBrycra 2023r.




B

© @~ oo

11.

o

I.HﬂauupveMbte pe3yibmantbl 0OC60CHUA VlleﬁHOZO npeo.znema.

OcBoenue yuedOHoro npeamera «buoaorus» Ha ypoBHE OCHOBHOI'O 0011ero 00pa3oBaHusl TOJKHO 00€CIIeYUTh JOCTUKEHUE CIIEAYIOUINX
00y4aroIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX PE3YJIbTAaTOB.
Jluunocmmuule pezyivmantot.
BOCIHUTBIBAHUE POCCUICKON I'pa)1aHCKON UACHTUYHOCTHU: TATPUOTU3MA, JTI00BU U yBaxeHHs K OTeuecTBy, 4YyBCTBA FOPAOCTH 3a CBOIO Ponuny;
¢dopMHpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K YUE€HHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIIErocsi K CaMOpPa3BUTHIO M CaMOOOPa30BaHHIO Ha OCHOBE
MOTHBALIMH K 00YUEHHIO U ITO3HAHUIO,
3HaHUE OCHOBHBIX MPUHIIMIIOB U MPAaBUJI OTHOILICHHS K XKUBOW MPUPOJIE, OCHOB 3J0POBOTO 00pa3a KU3HU U 310pPOBbECOCPETratoNInX TEXHOIOTHIA;
c(hOpMUPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB U MOTUBOB, HAIIPABJICHHBIX HA U3YUYEHHE KUBOM MPUPOJIbI; UHTEIEKTYaIbHBIX YMEHUH (JOKa3bIBATh,
CTPOUTH PACCYXKJIEHUS, AaHAIN3UPOBATH, ENIaTh BHIBOJIBI); 3CTETHYECKOTO OTHOIICHHS K KHUBBIM 00bEKTaM;
dbopMUpOBaHUE TMYHOCTHBIX MPEJICTABICHUI O IIETOCTHOCTH MIPUPOJIBI,
(opMuUpOBaHKE TOJEPAHTHOCTU U MUPOIIOOUS;
OCBOEHHUE COLIMATIbHBIX HOPM, MIPABHII TOBEACHUS, POJiei U (hOpM COLIMATLHOM KU3HU B TPYIINAx U COOOIIECTBAX,
(opMUpOBaHKE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O NTOBE/IEHNUS, 0CO3HAHHOI'O U OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHBIM ITOCTYIIKAM;
dbopMupoBaHrEe KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIEHUU U COTPYAHUUYECTBE C YUUTEISIMHU, CO CBEPCTHUKAMM, CTAPUIUMH U MJIAAIIUMU B
nporiecce 00pa3oBaHHO, 0OIIECTBEHHO TOJIE3HOM, yUeOHO-HCCIIeI0BATENbCKOM, TBOPYECKON M JPYTUX BUIAX NEATEILHOCTH;

. (1)OpMI/Ip0BaHI/Ie IHECHHOCTH 3J0pPOBOT'O U 0€e301IacHOro o6pa3a JKU3HHU; YCBOCHUC MTPaBUJI HHAUBUAYAJIBHOTO U KOJUICKTUBHOT'O 0€e3011aCHOTIO IIOBCACHUA B

YPE3BBIYANHON CUTyalUsX, YIPOKAIOIINX KU3HU U 310POBbIO JIIOIEH,

(opMHpOBaHHE OCHOB HKOJIOTUUECKOT0 CO3HAHUS Ha OCHOBE MPU3HAHMSI LIEHHOCTH H3HH BO BCEX €€ MPOSIBICHUSAX U HEOOXOAMMOCTH OTBETCTBEHHOTO,
OepeKHOr0 OTHOIIEHUSI K OKPYKAIOLIEH cpesie U pallMOHAIBbHOIO IPUPOI0TIONb30BaAHMS;

Memanpeomemuvle pe3yibmantol.

Yuumsca CaMOCTOATENBHO ONPEAEIATh eI CBOEro 00yUYeHHs], CTaBUTh U (POPMYIUPOBATH AJis c€0sl HOBbIE 3a/1a4M B yueOe U I03HaBaTeIbHOM
JESATENBHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOEH I103HABATEIBHOMN AESTEIbHOCTH;

3HAKOMCTBO C COCTABJISIFOIIIMMHU HCCIIEI0OBATENbCKON AEITEIbHOCTH, BKIIIOYasi YMEHUE BUAETh MPOOJIEMY, CTABUTh BOIIPOCHI, BbIIBUTAaTh TUIIOTE3bI, JaBaTh
oTpeieNIeHus OHATHSIM, KIacCU(pHUIIMPOBATh, HAOMIOaTh, IPOBOJUTH SKCIIEPUMEHTHI, 1€71aTh BBIBOBI M 3aKJIFOUEHUS, CTPYKTYpUPOBATh MaTepual,
OOBSCHSATSH, 10Ka3bIBATh, 3AIIUIIATH CBOU UJEH;

(dopmHpoBaHUEe YMEHHS paboTaTh C Pa3IUHBIMU UCTOYHUKAMHU OMOJIOTHYECKOM MH(pOpMAIUU: TEKCT yueOHUKa, HAyYHO-TIOMYJIIPHOM JIUTepaTypoil,
OMOJOTrMYECKUMHU CIIOBApSIMU CIIPAaBOYHMKAMU, aHAJTU3UPOBATH U OLIEHUBATh HHPOPMAIUIO

BJIaJICHHE OCHOBAMU CaMOKOHTPOJISl, CAMOOILICHKH, IPUHATHS PeIICHUH B y4eOHOU U MO3HABATEIbHON JAEATEIbHOCTH

dbopMupOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCMOIb30BaHUS HHPOPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOIOTH.

(dopMHpoBaHHE YMEHHMI OCO3HAHHO MCIIOJIB30BaTh PEUEBbIE CPEICTBA TS IMCKYCCUU M apTyMEHTAlluU CBOEH MO3UIUH, CPAaBHUBATh Pa3IMYHbIE TOUKH
3peHusi, apryMEHTUPOBATh U OTCTAUBaTh CBOIO TOUKY 3PEHUSI.

HDEJIMCTH]JIC pe3vJabTaThbI:




1) ¢opmupoBaHue cucTeMbl HAy4YHBIX 3HAHMM O >KMBOW MPUPOJE, 3aKOHOMEPHOCTAX €€ Pa3BUTHs, HCTOPHUUECKHU OBICTPOM COKpAILEHUU
OMOJIOTNYEeCcKOro pa3HooOpasus B Onocdepe B pe3ysbraTe AeATEIIbHOCTH YeIOBEKa ISl Pa3BUTHSI COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUH O
KapTUHE MUPA;

2) ¢dopMupoBaHHE TEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUH O OHONOrMYecKHMX OOBEKTaxX, mpoleccax, SBJICHUSX,
3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OMOJIOTHYECKHX TEOPHSIX, 00 3KOCUCTEMHOW OpPraHU3alllU KU3HU, O B3aUMOCBSI3U JKMBOTO U HEXHUBOro B duocdepe, o
HACJICICTBEHHOCTH U U3MEHYUBOCTH; OBJIaJICHHE MOHATUIHBIM aIlapaToM OHOJIOTHH;

3) npuobpeTeHue OMbITa UCMOJIB30BAHUS METO/I0B OMOIOTMUYEeCKON HAYKH U MTPOBEICHUS HECIOXKHBIX OMOIOTHYECKUX SKCIEPUMEHTOB JIJIsl U3y4eHUs
YKUBBIX OPIraHU3MOB U YEJIOBEKA, IPOBEACHUS SKOJIOIMUECKOI0 MOHUTOPUHIA B OKPYKAIOLIEH cpene;

4) dbopmupoBaHHEe OCHOB 3KOJOTMYECKONH TPaMOTHOCTU: CIIOCOOHOCTH OLIEHHMBATh MOCJEACTBUSA JESATEILHOCTH 4YelIOBEKa B IPUPOJE, BIUSHUE
(akTOpOB pHICKa Ha 370POBHE HYEIOBEKAa; BHIOMPATH IIENICBBIC M CMBICIOBBIC YCTAHOBKM B CBOUX JCHCTBHUSAX M IOCTYNKAaX MO OTHOLICHHUIO K JKUBOH
IPUPOJIE, 3J0POBBIO0 CBOEMY M OKPYKAIOIIUX, OCO3HAHHE HEOOXOIUMOCTU JCHCTBHM MO COXpaHEHUI0 OMOpazHOO00pa3us U MPUPOAHBIX MECTOOOUTAHUIN
BUJIOB PAaCTCHUI U )KUBOTHBIX;

5) ¢popmupoBaHue MpECTABICHUN O 3HAYCHUH OMOJOTUYECKHX HAYK B PEIICHUHU MPOOIeM HEOOXOAUMOCTH PAllMOHAIBHOTO MPUPOIOTIONH30BAHUS
3allUThI 3/10POBbA JIIOAEH B YCIOBHUAX OBICTPOrO M3MEHEHHUS SKOJIOIMUECKOT0 KaueCTBa OKPYXKaroIlel cpebl;

6) ocBOEHHE MPHUEMOB OKa3aHUS MEPBOM MOMOIIHM, PALMOHAIBHON OpraHu3allyd TPyJda M OTAbIXA, BBHIPAIIMBAHUSA U Pa3MHOKEHUS KYJIbTYPHBIX
pacTeHui U JOMAIIIHUX KUBOTHBIX, YX0/1a 32 HUMH.

B pesyabTare n3yuenust Kypca 0M0J10rMy B OCHOBHOI 1IKOJI€:
BbImyCKHUK HAYy4YHMTCS T10JIb30BaTHCSI HAYYHBIMU METOJIAMH TSI PACTIO3HAHUS OMOJIOTUYECKUX MPOOJIEM; 1aBaTh HAYYHOE 0OBsICHEHNE ONOIOTHIECKUM
dakrtam, nporieccam, IBJICHUSIM, 3aKOHOMEPHOCTSIM, UX POJIH B KU3HU OPTaHU3MOB U YEIIOBEKA;
IPOBOJIUTH HAOIOACHNUS 32 )KUBBIMU O0BEKTaMHU, COOCTBEHHBIM OPraHU3MOM;
OTMCHIBATH OMOJIOTHYECKUE OOBEKTHI, IPOIIECCHI U SIBIICHHS,
CTaBHUThH HECITIOKHBIE OMOJIOTHUECKUE SKCIIEPUMEHTHI M HHTEPIPETHPOBATH UX PE3YIIbTATHI.
BBIJICJIATh CYIIECTBEHHbIE IPU3HAKU OMOJIOrMUECKUX 00BEKTOB (BH1a, SKOCHCTEMBI, Onochepsl) U MPOLECCOB, XapaKTEPHBIX JUIs COOOIIECTB KHUBBIX
OpPIraHU3MOB;
apryMEHTHPOBATH, MPUBOJUTH JOKA3aTEIbCTBA HEOOXOJMMOCTH 3alIUTHI OKPY>KAIOIIEeH CPEeIIbl;
apryMEHTHPOBATH, MPUBOJNTH JOKA3aTEIbCTBA 3aBUCHMOCTH 3/I0OPOBbS YEJIOBEKA OT COCTOSIHUSI OKPYKAIOIICH CPEeIbl;
OCYILECTBIIAThH KJIACCU(PHUKAINIO OMOJIOrMYECKUX OOBEKTOB Ha OCHOBE ONPEAEICHUS UX MPUHAAIEKHOCTH K ONPEeIEHHON CUCTEMAaTH4eCKO rpyIe;
PacCKpBIBATh POJIb OMOJIOTUH B MIPAKTHUYECKON AEATEIIbHOCTH JIFOJIEH;
POIH OMOJIOTHYECKUX OOBEKTOB B IIPUPOJIC M KU3HU YEIIOBEKA,
3HA4YCHHE OMOJIOTHYECKOTO PazHOooOpasusi IJisi COXpaHeHUs Onochepsr;
OOBSICHATH OOIIHOCTH MPOUCXOXKIECHUS U HBOJIOIMM OPraHU3MOB Ha OCHOBE COTIOCTABIICHUS 0COOEHHOCTEH UX CTpOeHHs U (PYHKIIMOHUPOBAHUS;
OO0BSICHATH MEXaHU3MbI HACIEICTBEHHOCTH U U3MEHYMBOCTH, BOZHUKHOBEHUS IPUCIIOCOOIEHHOCTH, MPOLIECC BU000pa30BaHUS;
pa3nuyarth 1Mo BHEIIHEMY BUIY, CXeMaM M ONHCAHUSIM peallbHbIe OMOIOTHYEeCKHE 00BEKTHI WIH UX N300pasKeHS, BEISIBIISIS OTIIHYUTEILHBIE IPU3HAKU
OMOJIOTTYECKHUX 00BEKTOB;
CpaBHUBATh OMOJOTMUYECKUE OOBEKTHI, POLIECCHI; IEaTh BBIBOABI U YMO3AKIIOUEHUSI HA OCHOBE CPaBHEHUS;



YCTaHABIIMBATh B3aMMOCBSI3H MEXKIY OCOOCHHOCTSIMHU CTPOCHHS U (DYHKITUSIMHU OPTAaHOB U CHCTEM OpPT'aHOB;

HCIIOJIb30BaTh METO/IbI OMOJOTUYECKON HAYKH: HAOIIOaTh U OMKICHIBATH OMOJIOTHUECKHUE OOBEKTHI U MIPOIIECCHI; CTABUTH OMOJIOTHUECKUE IKCIIEPUMEHTHI
U OOBSCHATH UX PE3yIbTATHI;

3HATh U ApI'YMEHTUPOBATh OCHOBHBIC ITPABHUIIA TTOBEJICHHUS B IPUPOJIC; aHAITM3UPOBATH M OICHUBATH IMOCIICICTBUSA ACSITSILHOCTH YSJIOBCKA B IPUPOJIC;
OIKMCHIBAThH M MCIIOJIB30BATh MPUEMbI BhIPAIIIMBAHKS M PA3MHOXKCHHUS KYJIBTYPHBIX PACTCHUH U JIOMAIIIHUX )KHBOTHBIX, yX0J1a 332 HUMH B arpoleHo03ax;
HAXOJWTh B YUeOHOM, HAYIHO-TIOMYJISIPHOM IuTeparype, MaTepHEeT-pecypcax HHPOPMAIIHIO O KUBOU MPpUpoae, OPOPMIIATE €€ B BUAE MUChMEHHBIX
COO0O0IIeHUH, TOKIaI0B, pedepaTos;

3HATh M COOJTIOZaTh MPaBUIa pabOTH B KAOWHETE OHMOJIOTHH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

OCO3HAHHO HCIIOJIH30BAaTh 3HAHMSI OCHOBHBIX MTPABUII MMOBEACHUS B PUPOJIC U OCHOB 3JOPOBOTO 00pa3a KHU3HU B OBITY;

BEIOMPATH IIEJIEBBIC U CMBICTIOBBIC YCTAHOBKY B CBOMX JCHCTBHSIX U MOCTYIKAaX MO OTHOIICHHIO K )KHBOW TIPHUPOJIC, 3T0POBBIO0 CBOEMY U OKPYKAIOIINX;
OPUCHTHUPOBATHCS B CUCTEME IMO3HABATEIBHBIX IECHHOCTEH — BOCHIPUHUMATh HHPOPMAIIUIO OMOJIOTHYECKOTO COJICP)KaHMs B HAYYHO-TIOMYJISIPHOM
JUTEpaType, CpeaCcTBax MaccoBor nHGopmaluu u MHTepHEeT-pecypcax, KpUTHIECKU OIEHUBATD TOJIYYCHHYI0 HH(POPMAIIHIO, aHATU3UPYS €€ COJICPIKAHHE
Y JIaHHBIE 00 UCTOYHUKE WH()OPMAIINY;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC H YCTHBIC COOOIICHHS O OMOIOTHYECKUX SIBJICHHUSX U IMPOIIECCaX Ha OCHOBE HECKOJIIBKMX UCTOYHUKOB HH(O PMAIINH,
COIIPOBOXK/ATh BHICTYILJICHHE NIPE3CHTAIMEH, YIUThIBasi 0COOCHHOCTH ayIUTOPUU CBEPCTHUKOB.

MIOHUMATh YKOJIOTUYECKUE MPOOIIEMBbI, BO3HUKAIOIIUE B YCIOBHIX HEPAIIHOHAILHOTO IPUPOONOIB30BAHNS, M ITyTH PEIICHUS 3TUX MPOOIIEM;
AQHAIM3UPOBATH M OIICHUBATH IIEJICBHIC U CMBICJIOBBIC YCTAHOBKU B CBOMX JCHCTBHSIX U MOCTYIKAX MO OTHOIIECHUIO K 3/TOPOBBIO CBOEMY H OKPYXKAIOIIHX,
MOCIICAICTBHSI BIUSHUS (DAaKTOPOB PHCKA HA 3JI0POBHE YETIOBEKA;

HAXOJUTh UH(OPMALIHIO 110 BOTpocaM 00Ieii OMOIOTHH B HAYYHO-TIONYSPHON JIUTEpaType, CIeIHATU3UPOBAHHBIX OMOIOTHYECKUX CIOBAPSX,
cIpaBOYHHKaX, IHTEpHET pecypcax, aHaIM3upOBaTh U OLIEHUBATH €€, MEPEBOAUTD U3 OJHOIN (OPMBI B APYTYIO;

OPUEHTUPOBATHLCS B CHCTEME MOPATBHBIX HOPM U IIEHHOCTEH 10 OTHOIICHUIO K 00BEKTaM KUBOU MPUPOIBI, COOCTBEHHOMY 3/I0POBBIO H 3JI0POBBIO
JPYTHX JIFojiel (TIpU3HAHNE BRICOKOH IICHHOCTH JKU3HH BO BCEX €€ MPOSBIICHHSIX, IKOJOTHISCKOE CO3HAHUE, IMOITMOHATLHO-IIEHHOCTHOE OTHOIIICHHUE K
00BEKTaM )KMBOH MPHPOJIBI);

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHSI O COBPEMEHHBIX MpobdiIeMax B 00J1aCTH OMOJIOTHU M OXPaHbl OKPYXKAIOIIEH Cpe/ibl Ha OCHOBE
HECKOJIbKUX UCTOYHUKOB HH(POPMAITUH, COTIPOBOKIATH BRICTYIIJICHUE MMPE3CHTAIINEH, YIUTHIBAs OCOOCHHOCTH ayIUTOPUN CBEPCTHHUKOB;

paboTaTh B TpyIIe CBEPCTHUKOB MPH PEIICHUN TTO3HABATEIILHBIX 33]1a4 CBSI3aHHBIX C TCOPETUUYCCKHUMH U IPAKTHYESCKUMH MTPOOIeMaMu B 001aCTH
MOJIEKYJISIPHOW OMOJIOTHUH, TEHETUKHU, IKOJIOTUH, OMOTEXHOJIOTUH, METULIMHBI U OXPAaHBI OKPYKAIOIIECH Cpe/lbl, IUTAHUPOBATh COBMECTHYIO JIEATEIHHOCTD,
YUUTHIBATh MHEHHE OKPYKAIOIINX U aJIEKBATHO OLIEHWBATh COOCTBEHHBIN BKIIA]] B IEATEIHHOCTh TPYIIIIHI.

2.Cooeprcanue yueonozo npeomema

O01ue 3aKOHOMEPHOCTH KU3HU (4 1)
Mecro kypca «OOrmieli OHONOTHN» B CUCTEME €CTeCTBEHHOHAYYHBIX IMCIHUIUIMH, a TaKXke B OWonormyecknx Haykax. Llemn u 3amaum Kypca.
3HaueHue nmpeaMeTa s MOHUMaHUS €TUHCTBA BCETO KUBOTO M B3aMMO3aBUCUMOCTH BCeX dacTeil Onocdepbl 3eMitn.



Pasznes 1. CTpyKkTypHasi opranu3anus »;KuBbIX oprann3Mos (10 yacoB)

Tema 1.1. Xumuyeckass opranu3anus ;kMBoro (2 4)

DJeMEeHTHBIN COCTaB >KUBOIO BellecTBa Ouocdepbl. PacrnpocTpaHeHHOCTh 3JIEMEHTOB, UX BKJaJ B 00pa3oBaHUE >KMBOW MaTepuu M OOBEKTOB
HEKUBOU MPUPObI. MaKpOIIEeMEHTHI, MUKPOIJIEMEHTHI; MX BKJIaJl B 00pa3oBaHHE HEOPTaHMUECKUX U OPTaHUYECKUX MOJIEKYJ )KHBOTO BEIIECTBA.

Heopranuueckrue MOeKysbl )KMUBOTO BEILIECTBA: BOJA; XMMHUYECKHE CBOMCTBA M OMOJIOTHYECKas pOJib: PACTBOPUTEIH THAPO(PHUIBHBIX MOJEKYI,
cpena MpoTeKaHUs OMOXMMHUYECKUX IPEBpAIICHUI, pOJb BOJBI B TEIUIOperymsauuud u ap. Comu HEOpraHMYecKHX KHUCIIOT, UX BKJIAJ B OOECIeYeHHE
MPOLIECCOB KU3HENEATEIIbHOCTH U MOJJEp>KaHUE romMeocTa3a. Pojib KaTHOHOB UM aHHMOHOB B OOECIEYEHHH IPOLIECCOB KU3HenesATeNbHOCTH. OcMoC U
OCMOTHYECKOE JaBJIEHNE; OCMOTHYECKOE MIOCTYIJIEHUE MOJIEKYJI B KIIETKY.

Opranuueckre MOJEKyJbl. buomornueckue mnoiuMepsl — O€JIKU; CTPYKTYpHAsl OpraHu3ainus, (IMepBUYHAs, BApUAHThl BTOPUYHOM, TpETHUUHAS U
YeTBEPTUYHAS CTPYKTYpHAsi OpraHu3alusi MOJIEKYJ Oellka U XMMHUYECKUE CBSI3U, UX yaepkuaroinue). CBoiicTBa OenkoB: neHarypanus (oOparumas u
HeoOpartumas), peHarypauus. OyHKuMM OETKOBBIX MOJEKyJ. buomoruueckue kaTtanuszatopbl — Oe€lkM, MX Kilaccu]ukaius, CBOMCTBA U pOJb B
o0ecreueHny MPOLECCOB KU3HEACATEIbHOCTU. YTJIEBOAbI B JKU3HU PACTEHUM, KUBOTHBIX, TpUOOB U MHUKpoopranu3smMoB. CTpoeHue U OHOI0ruuecKas
pPOJIb OMOMOIMMEPOB — MOdHcaxapuaoB. JKUpPbl — OCHOBHOW CTPYKTYPHBIH KOMIOHEHT KIETOYHBIX MeMOpaH U UCTOYHHK »Hepruu. OcoOeHHOCTH
CTPOCHUS )KUPOB U JIMIKOB, JIKAIHE B OCHOBE WX (DYHKIIMOHAIBHOW aKTHBHOCTH HAa YPOBHE KJIETKH W IenoctHoro opranm3ma. JJHK — monexyms
HACJIEJCTBEHHOCTH. YPOBHM CTPYKTYpPHOW OpraHu3alliM; TE€HETUYECKUW Koj, cBoicTBa koja. Penmynnukamus JIHK, nepepmaua HacnencTBeHHOM
uH(pOpMaIlMi U3 TIOKOJICHUs B TokoJieHWe. [lepemaya HaclneACTBEHHON WH(opManuu w3 sapa B muTormiasMy; tpaHckpunmwms. PHK, crpykrypa u
dbyukun. Mudpopmammonnsie, TpancnoptHeie, pudocoManbabie PHK. «Manbie» Monekynbl 1 UX pojb B OOMEHHBIX Mpoiieccax. BUTaMHuHBI: CTpoeHHE,
MCTOYHUKHU NOCTYIUIEHUS, PYHKIIMH B OpraHU3ME.

JemoncTpanus. O6beMHbIE MOJIETTH CTPYKTYPHOU OpraHU3alii OMOJIOTUYECKUX MOJMMEPOB: OCJIKOB U HYKJIEMHOBBIX KUCIIOT; UX CpPaBHEHUE C
MOJIEISIMU UCKYCCTBEHHBIX MTOJIMMEPOB (TOJTMBUHUIXIOPH).

Tema 1.2. O0OMeH BewiecTB U NpeBpalieHue JHePruu (2 1)

OOMeH BellecTB U MpeBpalleHue SHEPTUU B KJIeTKe. TpaHCIOpT BeUIeCTB yepe3 KieTouHyo MeMOpany. [IuHo- u ¢aronurto3. Buyrpukierounoe
NUILIEBAapEHUE U HAKOIIJICHUE YHEPTUH; pacIllelUIeHUe III0K03bl. BuocuHTe3 6€IKOB, KHUPOB U YIIIeBOJIOB B KieTKe. POTOCHHTE3. XEMOCUHTES.

Ymenus. OOBACHATh PUCYHKH M CXEMBI, IIPEJCTaBICHHbIE B yueOHMKE. CaMOCTOATEIBHO COCTABIISITh CXEMbI IIPOLIECCOB, MPOTEKAIOLINX B KIIETKE,
U «IPUBSA3BIBATBHY» OTIEIBHBIE UX ATalbl K Pa3IMYHBIM KIETOUYHBIM CTPYKTypaMm. MmmocTpupoBaTh OTBET MPOCTEHIIMMHU CXE€MaMU M PHUCYHKaMU
KJIETOYHBIX CTPYKTYp. PaboTaTrh ¢ MUKPOCKOIIOM M U3TOTOBIISATH MPOCTEHUIIINE Mpenapathl JIsl MUKPOCKOITMYECKOTO UCCIIEJOBAHMSL.

Mesicnpeomemnnie ceazu. Heopeanuueckas xumus. Xumudeckue cBsa3u. CtpoeHune BemecTBa. OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
Opeanuueckas xumus. TIpUHIMIBI OpraHU3allid OPTAHHMYECKUX COCIUHEHHMM. YTIEBOIBI, KUPBI, OCIKU, HYKJIEHHOBBIE KHUCIOTHL. Dusuxa. CBOWCTBA
KUJKOCTEH, TEIUIOBBIE SIBICHUA. 3aKOHBI TEPMOAMHAMUKH.

Tema 1.3. O01uMe NPUHIUIIBI KJIETOYHOU opranu3anuu (6 1)

[IpenMer W 3ama4ul IUTONOTHH. METOAbl M3YUEHHUs KIETKH: CBETOBAas M DJEKTPOHHAS MUKPOCKOMWMS, OMOXMMHYECKHE W WMMYHOJIOTHUYECKUE
MeTo/1bl. J[Ba THIA KJIETOYHON OpraHu3aluy: MPOKAPUOTHIECKUE U DYKAPUOTHIECKUE KIICTKH.

Knetka — cTpykTypHO-QYHKIIMOHATbHAS E€AMHMIIA J>KUBBIX OpraHu3MoB. KieTouHas Teopus CTpoeHHs oOpraHu3moB. OOIUe NPUHIIMITHI
OpraHU3aIH KJIETOK.



Crpoenue knetku. Kierounsie MeMOpanbl. OpraHouibl HUTOIIIA3Mbl: 3HJOMIa3MaTH4ecKasi CeTh, pUOOCOMBI, KOMIUIEKC [ OJbIKH, TU30COMBI,
MUTOXOHJIPDHH, TUIACTUIBI, KIETOYHBIN ILEHTP, PEeCHUYKHA M KryTHKd. KierouHoe smapo; saepHas 00OJIOYKA, XPOMATHH, SIAPBIIIKO U SIICPHBIA COK.
Xpomocomsbl, kapuotuil. Jlenenue kietok. [loHATHE O MUTOTHYECKOM IUKIE: MHTepda3za U MPOILECChl, MPOUCXOAsIINe B HEW, mpodasza, Meradasa,
anadasa u Tenodasa. buonornueckuii cMbICT U 3HaYeHUE MUTO3a. JKU3HEHHBIH LUK KJIETOK; MOHATHE O MU (HEepeHITUPOBKE.

[Ipokapuotsl. OCHOBBI OpraHU3allMy MPOKAPHUOTHYECKOU KJIeTKU. CTpoeHHe LUTOIIa3Mbl OaKTepHaIbHOM KIIETKH; JoKaidu3auus (epMEHTHBIX
CHCTEM W OpraHu3alus Meradonu3ma y npokapuot. ['enernueckuit anmapar 6aktepuii. OcoOOCHHOCTH JKU3HEACATEIBHOCTH OaKTepuil: aBTOTPOQHBIE U
rerepoTpodHbie OakTepun; adpoOHbIe U aHA’POOHBIE MUKpoopraHu3Mel. CriopooOpa3oBaHue U ero Ouosornyeckoe 3HaueHue. PazmMHoxxenue. Mecto u
POJIb IPOKAPUOT B OMOIIEHO3aX.

HexkneTtounsie hopMbl )KU3HH — BUPYCHI, OakTeprodaru; CTpoeHue, B3auMOJICHCTBHIE ¢ KIETKON-X03I1HOM, BOCIIPOU3BEICHUE.

JdemoncTpanus. [IpuHIuUNUambHble CXEMbl YCTPOIMCTBA CBETOBOTO U JJIEKTPOHHOTO MHKpockoma. (CXeMbl, WJUIIOCTPUPYIOIIUE METOIbI
penapaTUBHON OMOXUMHUHN U UMMYHOJIOTHH.

JemoncTpanusi. Mogenu kietku. Cxembl CTPOEHMsI OPraHOMJOB PACTUTENbHOW M KUBOTHOM KIeTKU. MuKpompenaparbl KJIETOK pacTEHHH,
YKUBOTHBIX U TPUOOB.

JlabopaTopuas padora Ne 1. «MHorooopasue kjeTtok. CpaBHeHHe PACTUTEIbHON U )KUBOTHOM KJIETOK.

Paspnen 2.Pa3mHokeHMe 1 MHAUBUAYAJIbHOE Pa3MHOXKeHHEe Oprann3mMoB. OHTorenes.(12 yacon).

Tema 2. 1. ®opMbI pa3MHOKeHUSI OPTaHU3MOB (4 4)

CymHocTh U (GOpMBI pa3MHOXKEHHS OpraHU3MOB. becronoe pa3MHOKEHHWE pacTeHM M KUBOTHBIX. [loJOBOe pa3MHOXKEHHE >KUBOTHBIX U
pacTeHuii; 00pa3oBaHuE MOJIOBBIX KJIETOK, OCEMEHEHHUE U OIUIOA0TBOpEHNE. bruonornueckoe 3HaueHUE MOJIOBOIO Pa3MHOKEHUS.
Tema 2. 2. UnanBUaYyaIbHOE PA3BUTHE OPTaHU3MOB (2 4)

WuauBHayanbHOE Pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma. IMOpPHOHAIBHOE M MOCTAIMOpHOHANBHOE pa3BuTHe. OCOOEHHOCTH W MEPHOAM3ALNS
AMOPUOHANIBHOTO pa3BUTHS. Perymsmus 3aposieBoro pa3Butus. [leproasl mocTOMOPHOHATEHOTO PAa3BUTHS: JOPENPOAYKTUBHBIN, PENPOAYKTUBHBIN U
MOCTPENPOAYKTUBHBIN. OOIIMe 3aKOHOMEPHOCTH MHANBUYaTbHOTO PA3BUTHS )KUBOTHBIX. Pa3BUTHE pacTEHUN.

Jemouncrpanus. @ororpaduu, oTpaxkaromye MocaeACTBUS BO3AeHCTBUN (HaKTOPOB Cpeabl HA pa3BUTHE OpraHU3MOB. CXeMbI U CTAaTUCTUYECKUE
TaOJIMILbI, IEMOHCTPUPYIOIINE MTOCIEACTBHS YIOTPEOJIEHUS aJIKOT0JIsl, HAPKOTUKOB U Tabaka Ha XapakTep pa3BUTHS IPU3HAKOB M CBOMCTB y TOTOMCTBA.

Ocnognbie nonamus. OCHOBHBIE CBOMCTBA KUBBIX CUCTEM: META0OIM3M, CAMOPETYJISIHS, Pa3ApaXKMUMOCTh U JBMKEHUE. DTalbl SMOPUOHATILHOTO
pa3BUTHS PACTEHHM W >KUBOTHBIX. [leprozbl MOCTAIMOPUOHATBLHOTO pa3BUTHSA. buosiormueckass NpPOAOKUTEILHOCTh JKWU3HHU. BiusHHE BpegHBIX
BO3JICHCTBUI KypeHHsl, yHOTpeOIeHUS HAPKOTUKOB, alTKOTOJIS, 3arpsI3HEHUS] OKPYKAIOIIEH Cpelibl Ha pPa3BUTHE OPTaHU3Ma U IPOAOHKUTEIBHOCTD KU3HU.

Ymenus. OObsCHATH oOlIME 3aKOHOMEPHOCTH MPOLIECCOB MeTaboiM3Ma B KMBBIX CHCTEMax pa3JIMYHOIO HepapXudeckoro ypoBHs. JlaBaTb
XapaKTePUCTUKY COCTOSHUIO TOMEOCTa3a M 3HATh CHOCOOBI ero moaaepxaHus. [IpuBoauTh MpUMeEphl Pa3IMUHBIX CIIOCOOOB IBUKEHHS OPTraHU3MOB U
OpUEHTUPOBATHCS B ero MexaHuszMax. OOBSICHATH MPOLECC Pa3BUTHUS KMBBIX OPraHU3MOB KakK pe3yjbTaT MOCTENEHHOM pealn3aluy HaclleJCTBEHHOU
uH(popMaluu. PaznuuaTh U 0XapakTepU30BHIBATH PA3IUYHBIE MEPUOJIBI OHTOTCHE3a U YKa3bIBaTh (DAKTOPHI, HEOIATOMPUATHO BIUSIONINE HA KXKIBIA U3
9TaIoB Pa3BUTHS.

Mescnpeomemusvie ceéazu. Heopeanuueckas xumus. OxpaHa TPUPOABI OT BO3JACHCTBHS OTXOAOB XWMHYECKUX MPOM3BOJICTB. Dusuka.
Mexanunueckoe nBukeHue. 3akoHbl HproTona. Cuina ynpyrocTH, cujia TpeHus. DJeKTpoMarHutHoe nose. MoHusupyroliee u3inydeHue, OHATHE O J103€
U3ITy4eHUs] ¥ OMOIOTUYECKOM 3aIluTe.

Jladoparopnasi padora Ne2 «PaccMoTpeHre MUKPONPENapaToB ¢ e IUMHUCS KIeTKAMH PacTeHUsD)

Pa3nen 3.0cHOBBI YUeHUS 0 HACJIEICTBEHHOCTH U U3MeHYNBOCTH. (19 yacoB)



Tema 3.1. UcTopusi mpeacTaBJeHU 0 HACJEACTBEHHOCTH M U3MEHYMBOCTH. 3AaKOHOMEPHOCTH HACJIeCTBEHHOCTH (8 yacoB)

[IpencraBnenuss ApeBHUX O POACTBE M XapaKTepe INepeladd NPU3HAKOB M3 MOKOJIEHMS B IOKOJIEHHE. B3risabl cpelHEBEKOBBIX YUYEHBIX Ha
IIPOLIECCHI HACJIEJOBAHMS IPU3HAKOB. JTallbl pa3BUTUA reHeTuku. OTkpeiTue I'. MeHnneneM 3akoHOMEPHOCTEN HACIEN0BAaHUS IPU3HAKOB.

['uGpuaonaoruyeckuii MEeTo N3y4eHus HaciaeICTBEHHOCTH. MoHoruOpuaHoe ckpermuBanue. [lepBolil 3akoH MeHnenss — 3aKOH JTOMHUHUPOBAHHUSL.
Bropoii 3akon Mennens — 3akoH pacuieruieHus. [lonHoe U HenojgHoe JOMUHHPOBAHME. 3aKOH YUCTOTHI FaMeT M €ro LUTOJIOrMYeckoe 00OCHOBaHME.
MHoOXecTBeHHbIE aJlIeNd. AHaIM3Hpylolee CKpemuBanue. JurnbpuaHoe W MOMUTHOPHIHOE CKPEIIMBaHHME; TPETUH 3aKOH MeHaens — 3aKoH
HE3aBUCUMOIo KoMOuHupoBaHusA. Co3JaHME XPOMOCOMHOW TeopuH HaciencTBeHHOCTH T. MopraHoM. Posib OTeUeCTBEHHBIX Y4YEHBIX B Pa3BUTUHU
reaeruxu (H. 1. Basuos, H. K. Konsios, A. C. Cepebposckuii, C. C. UerBepukos, C. H. JlaBuaeHKOB).

Tema 3.2. 3akoHoMepHOCTH M3MeHYUBOCTH. Cesieknus. (6 4)

I'enoTunuueckas n3MEeHYMBOCTb. MyTaruu. I'eHHble, XpOMOCOMHBIE U TEHOMHBIE MyTaluu. CBOMCTBAa MyTallMii; COMaTUYECKUE U T€HEPATUBHbIE
myrtauuu. Helitpansuslie Mytanuu. ITomyneransasle U geTanpHble MyTanud. 1IpuuuHel M yacTOoTa MyTanuil; CIIOHTaHHBIE M WHIYLUPOBAHHBIC MYyTalllH,
MyTareHHsie ¢axtopsl. PeHorunmueckuii ekt myranuii. HenacneactBenHas (MoauduKanyoHHas) M3MEHUMBOCTh; CBOMCTBA Monudukanuu. Pomb
YCIJIOBUH BHEIIHEH CPEJbl B Pa3BUTUU U NPOSIBICHUN IPU3HAKOB U CBOWCTB. CeleKuus paCTeHU U )KUBOTHBIX.

demoncTpanus. KapTel XpoMocoM uenoBeka. PogocIoOBHBIE BBIIAIOIMXCS IPEACTABUTEIEH KYJIBTYPBI.

Jemoncrpanus. [Ipumepsl MOIUPUKAIIMOHHON U3MEHYMBOCTH.

JleMoHcTpanusi. XpOMOCOMHBIE aHOMAJIUU YEJIOBEKA U UX (PEHOTUIINYECKHUE TTPOSIBICHHUSL.

JlaGoparopHnasi padora Ne 3. «Pemenne reHeTH4eCKUX 3212,

JlabopaTopuasi padora Ne 4. «BpisiBiIeHHe FeHOTUIIHYECKUX U (JeHOTHIHYECKUX NMPOSIBJIEHUIH Y pACTeHN Pa3HbIX BUI0B H(MJIH COPTOB),
NPOU3PACTAIIIMX B HCOAMHAKOBBIX yCJIOBHAX».

Ocnosnvle nonamus. I'en. ['eHOTHIT Kak cHCTeMa B3aUMOJCHCTBYIOIIMX T'€HOB opranmima. [Ipu3Hak, cBOWCTBO, (eHOTHII. 3aKOHOMEPHOCTH
HacJIEJOBaHMsI NPU3HAKOB, BbIABIECHHBIE . MenneneM. XpoMmocoMHas Teopusl HacieAcTBeHHOCTH. CLEIIeHHOe HacienoBaHue; 3akoH T. Moprasa.
I'eneTndeckoe omnpezeseHue nojia y >KMBOTHBIX M pacTeHHd. M3meHunBocTh. HacneacTBeHHass M HEHACHeNCTBEHHAs M3MEHYMBOCTb. MyTallMOHHAs U
KOMOMHATHBHAs U3MEHUUBOCTh. Monudukaum; Hopma peakiuu. Cenekius; rudbpuauzanus u oréop. 'ereposuc n nonaumiaonaus, ux 3Hadenue. Copr,
IIOPOJA, IITAMM.

Vmenua. OOBACHATH MeXaHM3MbI IEpelaud IPHU3HAKOB W CBOWCTB M3 MOKOJEHUS B IOKOJEHHE, a TakXKe BO3HUKHOBEHHE OTJIMYHUU OT
ponutenbckux (opM y moToMKoB. CoOCTaBisTh MPOCTEUIINE POJOCIOBHBIE U pellaTh IeHeThdyeckue 3aaayu. [loHumarh HeoOXOIUMOCTb DPa3BUTHS
TEOPETUYECKONM TEeHETUKHM M TNPAKTUYECKON CeNeKUUH M MOBBILEHUS 3(PPEKTUBHOCTH CENbCKOXO03IHCTBEHHOIO IPOU3BOJCTBA U CHIKCHMS
ce0ecTOMMOCTH MPOAOBOJIBCTBHSL.

Mescnpeomemuvie cesasu. Heopeanuueckasn xumus. OXpaHa NpUPOJIbI OT BO3IEHCTBHSI OTXO/I0B XUMUYECKUX MPOU3BOJACTB. Opanuueckas Xumusl.
Crpoenune u PyHKITMU OpraHYecKuX Mojekyn: 0enku, HykienHoBble kKuciaotsl (JJHK, PHK). @usuka. luckpeTHocTh anekTpudeckoro 3apsiaa. OCHOBBI
MOJIEKYJISIPHO-KMHETHUECKON TeopuH. CTaTHYeCKUN XapaKTep 3aKOHOB MOJIEKYJSIPHO-KMHETHYECKOW Teopuu. PeHtreHoBckoe msiyueHue. llonsatue o
J103€ U3TY4EeHUS U OMOJOTHYECKOM 3aluTe.

Pa3znen 4.PazBurne :xuBoii npupoasl. (20 yacos)

Tema 4.1. IIpoucxoxkaeHune »KU3HU U Pa3BUTHE OPraHU4YecKoro mupa (5 4)

Opranuyeckuii MUp Kak pe3ysbTaT 3BONMIOLKU. BO3HUKHOBEHHME M Pa3BUTHE KU3HU Ha 3emiie. XUMHUUYECKHH, Mpea0HOoI0rHuecKuil (Teopus aKas.
A. U. Onapuna), 6MOJIOTMYECKUI U COLIMATIBHBIN ATalbl Pa3BUTHS )KUBON MaTepUH.

dunoreHeTHYECKUE CBSI3U B )KUBOW MIPUPOJIE; €CTECTBEHHAs KJacCU(PUKALMs )KUBBIX OPIaHU3MOB.



Pazputue ku3Hu Ha 3emiie B apXEUCKYI0 M MPOTEPO30MCKyro »pbl. [lepBbie cnenpl xu3Hu Ha 3emuie. [losiBiieHHME BCEX COBPEMEHHBIX THIIOB
0ecII03BOHOYHBIX JKUBOTHBIX. [lepBbie XopaoBbie. Pa3BuTHe BOAHBIX pacTCHUN.

PasButne xu3Hu Ha 3emie B Majeo30MCKYI0 3py. DBOJIOLUS PACTEHMI; MOSBICHUE NEPBBIX COCYAMCTBIX PACTEHUM; MAlOPOTHUKH, CEMEHHBIE
NaropOTHUKH, TOJIOCEMEHHBIE pacTeHUs. BO3HUKHOBEHNE MO3BOHOYHBIX: PHIOBI, 36 MHOBOIHBIE, IIPECMBIKAIOIINECS.

PasButue xu3Hu Ha 3emie B Me3030HCKYyr0 3py. [losiBieHne u pacnpocTpaHeHHE MOKPHITOCEMEHHBIX pacTeHUil. BO3HMKHOBEHHME NOTHUIl U
MJIEKOIIUTAIOIIKX. BeIMUpaHue IPEBHUX IOJIOCEMEHHBIX PACTCHUI U IIPECMBIKAIOIUXCSL.

Pa3BuTtHe xu3HM Ha 3emiie B KaitHO30MCKYIO 3py. bypHoe pa3BuTHE IIBETKOBBIX PacTEHUI, MHOT0OOpa3ne HaCeKOMBIX (TapasiebHasi HBOJIOLNS).
Pa3BuTue minaneHTapHbIX MIIEKONUTAIOIINX, MOSBICHUE XUIIHBIX. Bo3HUKHOBEeHHE npumMaToB. [losBieHrne nepBbIX MpeacTaBuTenel cemeictsa Jlroau.
YeTBepTHUHBII MEepUO/I: SBOIONMS MIIEKOMUTAIOMMX. Pa3BuTre MpUMAaToB: HAIpaBJIEHUS SBOJIONMH 4yesoBeka. OO0Iue mpeiKky YeloBeKa U YeIOBEKO-
00pa3HbIX 00E3bsIH.

Tema 4.2. Yuenue 00 3Bosronuu (12 4)

Muoroo0pasue xuBoro Mmupa. OCHOBHBIE CBOWCTBA KUBBIX CHCTEM.

Pa3Butne Ouosioruu B 10JapBUHOBCKUH mepuoi. ['ocroncTBo B Hayke MpecTaBlieHUu 00 «M3HAYANBHOM 11e1eCO00pa3sHOCTHY U HEU3MEHHOCTH
#uBoil npupoasl. Padotsl K. JIunnes no cuctemaruke pacteHuil u xuBoTHbIX. Tpynsl XK. Krose u XK. ne Cenr-Unepa. DBomounonnas reopust XK.-b.
Jlamapka. I1epBble pycckue 3BOTIOLMOHUCTHI.

[Ipeanoceiiku Bo3HWKHOBEeHHUST yueHus Y. JlapBuHA: HOCTHIXKEHMsSI B O0JIACTH €CTECTBEHHBIX HAyK, HKCIEIWUIMOHHBIN Marepuan Y. JlapBuHa.
VYyenne Y. JlapBruHa 00 HCKYCCTBEHHOM OTOOpE.

VYyenue Y. JlapBuna o ectecTBeHHOM oTOOpe. Bum — sBomonronHas egununa. BceoOmas uHIMBHAyalbHAsT U3MEHYUBOCTh U M30BITOYHAS
YHCIIEHHOCTh MOTOMCTBA. bopr0a 3a cyliecTBoBaHUE U €CTECTBEHHBINH 0TOOP.
['eneTnka W HBONIOIMOHHAS TEOpUs. DBOJIOIMOHHAS POJb MyTalui. buonormyeckuid BHJI — Ka4eCTBEHHBINM 3Tam 3BoOJOnMH. Bujg kak

TEHETUYECKU M30JMPOBAaHHAs CUCTEMA; PENPOLYKTUBHAS U30JSALUA U €€ MeXxaHU3Mbl. [lonmynsainonHas CTpyKTypa BUJa; SKOJIOTMUYECKUE U T€HETUUECKUE
XapaKTepUCTUKHU nonyasuuid. [lonynsauus — sneMeHTapHast SBOIOIMOHHAS €IMHHUIIA.

Muxpossosronus. [TyTi u ckopocTs Bu1000pa3oBaHust; reorpauyeckoe U HKOJIOTHYECKoe BUA000pa3oBaHue.

MakponsBosnronus. [ 1aBHbIe HampaBiIeHUS BOJIONUOHHOTO Tpoliecca. buonornyeckuii mporpecc u omonmornueckuii perpecc (A. H. Ceeprion).
[TyTn noctuxeHns 6GHOJIOTUYECKOTo Iporpecca.

HemoHcTpanus. buorpadun ydeHsix, BHECIIUX BKJIaJ B pa3BUTHE 3BOIIOLNMOHHBIX uaeil. XKusnp u aesrensHoctsb XK.-b. Jlamapka.

Hemonctpanus. buorpagus Y. apsuna. MapipyT u KOHKpeTHble Haxonku Y. JlapBuHa Bo BpeMs ITyTeIIeCcTBHUs Ha Kopabdie «buriby.

Hemonctpanusi. CXxembl, WITIOCTPUPYIOIIKE MPOIecC Teorpaduyeckoro BuaooopasoBanusi. [1okas3 )XKUBBIX pacTeHUN W KUBOTHBIX; TepOapueB U
KOJIJIEKIIMH, MTOKA3bIBAIOIINX UHIUBUAYAIbHYI0 H3MEHUMBOCTh U pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHUH U MOPOJ JOMALIHUX KMBOTHBIX, a TAKXKe
pe3yNbTaThl MPUCIOCOOIEHHOCTH OPraHU3MOB K cpejie 00UTaHus U pe3yibTaThl BUA00OpA30BaHUS.

JemoHcTpanusd. IIpuMepsl TOMOJIOTHYHBIX U QHAJIOTMUYHBIX OPraHOB, UX CTPOCHHME M MPOMCXOXKJIEHHE B Ipolecce oHToreHeza. COOTHOIIEHHE
nyTed MpOrpecCUBHON OMOJIOTMYECKOM 3BOJIIOUUHU. XapaKTEepUCTUKA MPEICTaBUTENEH XUBOTHBIX M pPAacTeHUM, 3aHeceHHbIX B KpacHyio KHUTY H
HaXOZAIIMXCS 0] OXPaHOU rocyAapcTBa.

JlaGoparopHasi padora Ne 5. U3yueHune U3MEHUYMBOCTH Y OPTaHU3MOB»

JlabopaTopnasi padora Ne 6. «IIprcnoco0/IeHHOCTH OPraHU3MOB K Cpee 00uTaHus».

OcHosHnbie nonwsamus. DBomonus. Bun, momynsmus; ux kpurepun. bopp0a 3a cymecrBoBanue. EcTecTBeHHBINH 0TOOp Kak pe3yiabTaT 00phObBI 3a
CYIIECTBOBaHME B KOHKPETHBIX YCJIOBUSX cpejbl oOuTaHMs. «BONHBI KU3HUY»; UX MPUUYHUHBI, IYyTH U CKOPOCTh BHI000pa3zoBaHMsA. Makpo3BOIOLHS.



buonornueckuii mporpecc W Oumosormueckuii perpecc. IlyTh noCTHKEeHHS OHOJOTHYECKOTO mporpecca; apomMopdo3bl, HIMOAJANTAIMH, OOIIas
nerenepanus. 3HadeHue padot A. H. Cesepriona.

Vmenus. Ha ocHOBe 3HaHUS OBMKYIIMX CHUJI ABOJIOLUH, UX OHMOJIOIMYECKON CYIIHOCTH OOBSACHATH MPUUYMHBI BOSHHUKHOBEHHS] MHOT00Opa3us
BUIOB )KMBBIX OPTaHU3MOB U UX MPUCHOCOOICHHOCTD K YCIOBUSAM OKPYXKAIOIIEH CPE/IbI.

Meocnpeomemuvie ceazu. Ucmopus. Kynbrypa 3anagnori EBponsr konma XV u nepsoit nmomoBunbl XVII B. Kynberypa nepBoro nepuoia HoBoi
ucropuu. Benukue reorpadudeckue OTKpBITUS. DKOHOMUUecKas ceoepaghus 3apyoexxubix crpad. Hacenenue mupa. ['eorpadust HaceneHust Mupa.

Tema 4.3 IIpoucxoxkaeHue yessoBeka (aHTponorenes) (6 yacon)

[MpoucxoxaeHue yenoBeka. MecTo denoBeka B )kuBoW npupojae. CrucreMarudeckoe mojokeHne Buga Homo sapiens B cucteMe )KUBOTHOTO MUpa.
[Ipu3Hakyu U CBOMCTBa YeNOBEKa, MO3BOJISIIONIME OTHECTH €ro K Pa3IUYHbIM CHUCTEMAaTHYECKUM TpYIIaM LapcTBa >XUBOTHBIX. CTaguu 3BOJIIOLUU
YEJI0BEKa: JPEBHENIINHI YEJIOBEK, IPEBHUN YEIIOBEK, IIEPBBIC COBPEMEHHBIE JIFOU.

CBoiicTBa 4YejoOBeKa Kak OMOJOrm4yeckoro Buaa. [lomynsiuoHHas CTpyKTypa Buaa HOMO sapiens; demoBedyeckue pachl; pacooOpa3oBaHHUE;
€MHCTBO IIPOUCXO0KIEHUS pac.

CpoiicTBa yenoBeka Kak OMOCOIHMANIBHOIO CyllecTBa. JBKylnue cuibl aHTpororenesa. ®. DHrensc 0 posid TpyAa B Mpollecce MpeBpalleHUs
00e3bsiHbl B 4YesioBeKa. Pa3BuTHe wiieHOpa3/eldbHOW peud, CO3HAHMSA U OOLIECTBEHHBIX OTHOIIEHUN B CTAaHOBJIEHUHM uejoBeka. B3auMooTHouieHue
COLIMATILHOTO U OMOJOTUYECKOTO B SBOJIIOIHMH YEJIOBEKa. AHTHHAY4YHasl CYIIHOCTh «COIMAIbHOTO JAapBUHU3MAa» M pacu3Ma. Beaymias posb 3aKOHOB
00LIECTBEHHOM KM3HU B COLUAIIBHOM IIPOTPECCE YEIOBEUYECTBA.

buonoruyeckue cBoiicTBa 4€I0BEYECKOTO OOIIECTRA.

JemoncTpanus. Penponykuus kaptul 3. bypunana, orpaxaromux ¢ayHy u Qiopy pa3iuyHbIX 3p U nepuoaoB. CXeMbl pa3BUTHUS LAPCTB )KUBOU
npupobl. OKaMEeHeN0CTH, OTIIEYaTKH PACTEeHHUM B PEBHUX MOPOJIaxX.

JdemMoHcTpanusa. MoJenu CKelIeToB YeJI0BEKa U T03BOHOYHBIX KUBOTHBIX.

OcHoénbie nowsimus. Pa3zBuTne )KUBOTHBIX U PACTEHUH B PAa3JIMUHBIE IEPHO/BI CyIllecTBOBaHUA 3eMiu. [locTeneHHoe ycnoKHEeHHe OpraHu3aluy 1
IPUCTIOCOOIEHUE K YCIOBHSIM CpeJbl )KUBBIX OPraHU3MOB B Ipoliecce 3BoMOIUU. [IporcxoxaeHue yenoBeka. JBHKyline cuibl aHTpororenesa. Pomib
Tpy/a B Ipoliecce NMpeBpalleHus 00e3bsHbI B uenoBeka. UenoBeueckue packl, UX eAMHCTBO. KpuTuka pacuszma U «COIMaIbHOIO TapBUHU3MAY.

Ymenusa. Vicnonb3oBaTh TEKCT yuyeOHUKA W y4EOHBIX MOCOOWH JII COCTABJICHHS TAaOJUIl, OTPaKAIOIIMX ATambl Pa3BUTHS KU3HU Ha 3emiie,
CTaHOBJIEHUS YeNoBeKa. cronp30BaTh TEKCT ydeOHMKa Al pabOThl C HaTypaldbHBIMM OObeKTaMu. J[aBaTh apryMEHTHPOBAaHHYIO KPUTHKY pacu3Ma U
«COIMAIIBHOTO JAPBUHU3MAY.

Meoscnpeomemnute ceazu. Pusuueckas eeocpagus. VICTOpUs KOHTHMHEHTOB. Jkonomuueckas eceocpagus. Hacenenue wmmupa. ['eorpadus
HaceJIeHUsI MUpa.

Paznen 5. OcHoBbI 3k010rUN.(13 YacoB)

Tema 5.1. [IpuHIUNIBI OPraHU3ANNM KU3HU HA HalIeld 1aHeTe. buocdepa (1 v)

[Tonstue o Ouocdepe. Ctpykrypa u ¢ynkuuu O6mochepsl. Komnonentsl Ouocdepnl. Kuboe BemectBo Ouocdeprl. EcrecTBeHHast cucrema
KJIaCCU(UKALMU >KUBBIX OPraHM3MOB KaK OTpakeHHE WX 5BoJiouuu. llapcTBa >KMBOW NPHUPOMABI: MPOKAPHOTHI, I'pUOBL, PACTEHUS U KUBOTHBIE.
Hepapxuueckas cuctema OpraHu3alii OpraHu3MoB.

JemoncTpanusa. CxeMbl, OTpa)karolie MHOTOYPOBHEBYIO OpPraHM3alMI0 )KMBOTO (OpraHU3MEHHBIH, OMOLIEHOTHYECKU U OMOC(EpPHBII YPOBHH).
CxeMmbl, OTpaXkarole CTPYKTypy OHocdepbl U XapaKTepU3yIOIIKe ee OTAeIbHbIE COCTaBHbIE YacTu. TabIuIbl BUIOBOTO COCTaBa M pa3HO00pa3usl )KUBBIX
opranu3MoB Onocdepbl. CXeMbl KpyroBOpOTa BEILIECTB B IIPUPO/IE.



OcHnognbie nonamus. Heopranuueckue U opraHMuecKre MOJIEKYJIbl U BELIECTBA; KJIETKa, TKaHb, oprad. [loHsTHe o nemoctHoM opranusme. Bun u
nomyssius (obume npeacrapinenus). buoreonenos. buocdepa.

Tema 5.2. B3auM0OOTHOLIEHUS] OPTAHU3MOB U cpeabl 00uTaHus (8 1)

EcrecTBeHHble cooOIIecTBa XUBBIX OpPraHuW3MOB. buoreorneHo3bl. KoOMIIOHEHThl OHMOTEOIEHO30B: MPOAYLEHTHI, KOHCYMEHTBHI, DPEIYyLEHTHI.
buoneHo3sl: BU0BOE pasHooOpasue, IIOTHOCTh MOMYJIALUUN, Oruomacca.

AbGunornueckue ¢axTopsl cpeabl. Poib TeMmeparypsl, OCBEIICHHOCTH, BIKHOCTH M JAPYIHX (AaKTOPOB B JKU3HEICSITEIHHOCTH COOOILECTB.
HuTeHcuBHOCTD AeiicTBus (pakTopa; orpaHnyuBaronuii ¢pakrop. Bzaumopeiicteue hakTopoB cpelibl, Mpeaesbl BRIHOCIUBOCTH.

buotnueckue ¢aktopsl cpenpl. Llenn u cetn nuraHus. DKoiornyeckas mUpamMmuaa yucen Omomaccsl, sHepruu. Cmena OuoreHo30B. [IpuunHel
CMEHBI OMOLIEH030B; (OPMUPOBAHUE HOBBIX COOOIIECTB.

@®opMbl B3aMMOOTHOUICHUH MEXAy oOpranu3mMaMu. [lo3UTHBHBIC OTHOIIEHUS — CHUMOMO3 (Koomepamus, MyTyalu3M, KOMMEHCAIHU3M).
AHTHOMOTHYECKHE OTHOLICHUS: XUITHIYECTBO, Mapa3uTU3M, KOHKypeHIus. HeliTpanbHble OTHOLIEHUS! — HEUTpanu3Mm.

Tema 5.3. Oxpana npupoasi (3 4)

AHTpornoreHHsie (HakToOpbl BO3IEHCTBUS Ha OMOLIEHO3BI (POJib YenoBeKa B npupoze). [Ipodbrempl pallnoHaIbHOTO MPUPOAOIOIH30BaHUS, OXPaHbI
IPUPOJIbL: 3alllUTa OT 3arpsA3HEHUM, COXpaHEHUE STAJIOHOB U NMaMATHUKOB MPUPO/Ibl, OOECIieUeHUE PUPOIHBIMU PECYpCaMU HACEIEHUs TUIaHeThl. Mephl
o0 00pa30BaHUIO HKOJIOTMUECKUX KOMILIEKCOB, SKOJIOTHYECKOe 00pa3oBaHHe.

JlabopaTopnasi pabora Ne7. «OneHka KayecTBa OKpY:Kalolei cpeabD).

O6o0maruee noBToOpeHne mo Kypey 9 kiaacca — 1 yac

3. Temamuueckoe naanuposanue

Ne Kon- Hara
n/m Tembl ypokos BO o (baxr.
9ACOB | yany
I'maBa 1.001mue 3aK0HOMEPHOCTH :KM3HHU. (4 yaca)
1 buosorust — HayKka 0 )KHBOM MHpE. 1 05.00.
2 MeTozp! OMOJIOTHYECKUX UCCIIETOBAHUM. 1 08.09.
3 OO1u11e cBOMCTBA )KUBBIX OPTaHU3MOB. 1 12.00.
4 Mmuoroo6pasue GopM KHUBBIX OpraHU3MOB. 1 15.09.
I'naBa 2.5IBj1eHNs 1 3AKOHOMEPHOCTH KU3HU HA KJIETOYHOM YpoBHe. (12 yacoB)
5 MHoroo0pasue KJIETOK. 1 19.09.
6 JlaGopaTopHnas paGora Nel. «MHoroobpasue kinerok sykapuot. CpaBHEHHE paCTUTENILHON U )KUBOTHOM 1 22.09.

KJIICTOK».

7 XHUMHYECKHE BEIIECTBA B KIIETKE. 1 26.09.




8 CtpoeHue KIETKHU. 1 29.09.
9 OpraHoubl KJIETKU U UX QYHKITUU 1 03.10.
10 | OOMeH BemecTB — OCHOBA CYIIECTBOBAHUS KIICTKHU. 1 06.10.
11 | buocunTe3 6€IKOB B KIIETKE 1 17.10.
12 | buocunTes yrineBoaoB — (OTOCHHTE3. 1 20.10.
13 | ObGecnieueHne KIETOK SHEPrUEH. 1 24.10.
14 PasMmHOXeHUE KIIETKU U €€ )KU3HEHHBIA 1TUKII. 1 27.10.
15 | JIaGopaTopHas padora Ne2. «PaccMoTpeHue MUKPOIIPENApaToOB € ACISAUIMMUCS KIETKaMH PACTEHUS. 1 31.10.
I'naBa 3.3aK0HOMEPHOCTH KM3HM HA OPraHU3MEHHOM YpPoBHe.(19 yacoB)
16 | Opranusm — OTKpHITas KHUBas cucreMa (Onocrucrema). 1 03.11.
17 | IlpuMUTUBHBIE OPTaHU3MBI. 1 07.11.
18 | PactuTenbHblil OpraHusM U ero 0COOEHHOCTH. 1 10.11.
19 | MHoroob6pa3ue pacTeHuil 1 X 3HAYECHUE B PHPO/IE. 1 14.11.
20 | OpraHu3msl IapcTBa TPUOOB U JIMIIAHHUKOB. 1 17.11.
21 | J)XuBOTHBII OpraHU3M U €ro 0COOCHHOCTH 1 28.11.
22 | PazHoOOpa3ue ;KUBOTHBIX. 1 01.12.
23 | CpaBHEHHE CBOWCTB OpraHU3Ma YeJIOBEKa M JKUBOTHBIX. 1 05.12.
24 | Pa3MHOXXEHHE )KUBBIX OPraHU3MOB. 1 08.12
25 | UHouBuayanbHOE pa3BUTHE. 1 12.12.
26 | OOpa3oBaHue MOJIOBBIX KIETOK. Melo3. 1 15.12.
27 | 3yyeHue MexaHNU3Ma HacJIeJCTBEHHOCTH. 1 19.12.
28 | OCHOBHBIE 3aKOHOMEPHOCTH HACJIEJOBAHMUS IPU3HAKOB Y OPTaHU3MOB. 1 22.12.
29 | JlabopaTopHasi padota Ne3. «BbIsiBieHue HACIEICTBEHHBIX U HEHACIEICTBEHHBIX IPU3HAKOB Y pacTeHUI 1 26.12.
pa3HBIX BHJIOBY»
30 | 3aKOHOMEPHOCTU U3MEHYNBOCTH 1 29.12.
31 HenacnencrsenHass i3aMEHYUBOCTb. 1 09.01.
32 | JlabopaTopHasi pabota Ned. «M3yueHne M3MEHUYMBOCTH Y OPTaHU3MOB) 1 12.01.
33 | OcHOBa CeNeKINH Y OPraHU3MOB 1 16.01.
I'nmaBa 4.3aK0HOMEpPHOCTH NIPOUCXOXKICHHUS U PA3BUTHUA KM3HU HA 3emiie.(20 yacoB)
34 [IpencraBnenrie 0 BOSHUKHOBEHHUH JKU3HHU Ha 3eMJie B UCTOPUH €CTECTBO3HAHUSI. 1 19.01.
35 | CoBpeMeHHbIE TPECTABICHHS O BOSHUKHOBEHUH JKU3HU Ha 3emJie 1 23.01.
36 | 3HaueHue GoTOoCHHTE3a U OMOJIIOTHYECKOT0 KPYroBOPOTa BEIIECTB B PA3BUTUH JKU3HHU. 1 26.01.
37 | Drambl pa3BUTHS )KU3HHA Ha 3eMIIC. 1 30.01.
38 | Unes pa3BUTHsS OPraHMYECKOro MHpa B OHOJIOTHH 1 02.02.
39 | Yapnp3a JlapBuH 00 3BOJIONWU OPTAHUYECKOTO MHUpa 1 06.02.




40 | CoBpeMeHHBIE MTPEAICTAaBICHHUS 00 IBOJIOIUU OPTAHUIECKOTO MUPA. 1 09.02.
41 | Bupa, ero kpurepuu u cTpykrypa. [Iporieccs oOpa3oBaHus BUIOB. 1 13.02.
42 | MakpodBOIIOIHS KaK MPOIECC NOSBICHHSI HAJABHUIOBBIX IPYIIIT OPTaHU3MOB. 1 16.02
43 OCHOBHBIE HaITPABJICHUS YBOJIFOIUH. 1 27.02.
44 | ITpuMepbl SBOJIIOLIMOHHBIX MPE0OPa30BaHHM KHUBBIX OPraHU3MOB. 1 01.03.
45 OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIIHH. 1 05.03.
46 | Jlaboparopnasi padora NeS. «[Iprcnoco0I€HHOCTh OPraHU3MOB K Cpeie OOMTaHUS». 1 12.03.
47 | YenoBek — peACTaBUTEIb )KUBOTHOTO MHpA. 1 15.03.
48 DBOJIIOIIMOHHOE TTPOUCXOXKJICHUE YEJIOBEKA. JTaIlbl YBOJIFOIIMN YEJIOBEKa. 1 19.03.
49 | YenoBedeckue pachl, MX POJCTBO U MPOUCXOXKICHHUE. 1 22.03.
50 | YenoBek Kak )uTeIb OMOChEpHI M €ro BIMIHUE HA TPUPOAY 3EMIIH. 1 26.03
I'maBaS.3akoHoMepHOCTH B3aUMOOTHOIIEHHI OPraHu3MoB U cpeabl.(13 yacoB)
51 | YcnoBus xku3nHu Ha 3emyie. CpeJibl ®KHU3HU U KOJIOTHYECKHE (PaKTOPBI. 1 29.03.
52 | OGmue 3aK0HbI IeUCTBUS (DAKTOPOB CpeJlbl HA OPTaHU3MBL. 1 02.04.
53 | I[IpucnocobieHHOCTh OPraHU3MOB K JICUCTBUSIM (DAKTOPOB CPEJIbL. 1 05.04.
54 | JlabopaTopHasi pabora Ne6. «OreHKka KauecTBa OKPY)KAIOIIeH CpeIbl». 1 16.04.
55 | buotnueckue CBsI3U B IPUPOJIE. 1 19.04.
56 [Monynsium. 1 23.04.
57 | OYHKIIMOHUPOBAHUE MOMYJISIIIUU B IPUPOJIE. 1 26.04.
58 | Coobmiectna. 1 03.05.
59 | buoreorneHo3bl, 3KOCUCTEMBI B OHOChepa. 1 07.05.
60 | Pa3BuTHe n cMeHa OMOTEOIIEHO30B. 1 14.05.
61 | OcHOBHBIE 3aKOHBI YCTOHYHMBOCTH KMBOH MPUPOJIBL. 1 17.05.
62 | Dxomornyeckue mpodsemMsl B Onochepe. OxpaHa MpUPOJIHL. 1 21.05.
63 | IloBTropenue. 1 24.05.




		2023-11-15T12:55:35+0400
	Горбунов Валерий Михайлович




