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MHNOACHUTEJBHASA 3AIINCKA

Pa6ouas mporpamma o 6GMOJOTHHM COCTaBJI€HA HA OCHOBE:
1. ®enepanbHOro KOMNOHEHTa ['ocyJapCTBEHHOTO CTaHAApTa OCHOBHOrO 001Iero oopa-
30BaHus (yTBepkIeH mnpukazoM MunoOpasoBanus Poccun «OO0 yTBepxkaeHuu dene-
pPaIbHOTO KOMIIOHEHTA IOCY/IapCTBEHHBIX CTAaHAApPTOB HAYAJILHOT'O OOIIEro, OCHOBHOTO
oO1ero u cpennero (MmoyHoro) odiero oopazosanus» ot 5 Mapta 2004 1. Ne 1089)
2. [IpumMepHO# mporpamMMBbl 1o OUOJOTUM CpeaHero (IOJIHOro) o0IIero oopa3oBaHus -
npodunbHbId ypoBeHb (COOpHHK HOPMATHBHBIX JOKYMEHTOB. buonorus. denepaib-
HBIIl KOMIIOHEHT TOCYAapCTBEHHOIr0 cTaHaapTa. [IpumepHble mporpaMmMel o OHOIOTHH.
- M.: llpoda, 2012)
3. IIporpammsl cpeaHero (mosHoro) odmero odpazosanus mo ouonoruu 10-11 kmacc.
VYriyonennsit ypoBenb. ABTop 3axapoB b.b. (Paboune nporpammel. buonorus. 10-11
KJIaCChI: Yu4eOHO-MeToandeckoe mocooue — M.: «Ipoda» 2013).
4. VYyebnoro mnana MbOY «tOpuHckas cpennss o61ieoopa3zoBaTeibHas MIKOJIa
uM.C.A.JloceBay.
Kypc 6uonoruu B 10 knacce Ha npo@uiibHOM YpOBHE HallpaBiieH Ha ()OPMUPOBAHUE Y
y4aIuxcs HEeJIOCTHOM CHCTEMBI 3HAHUM O KUBOU MPUPOE, €€ CHCTEMHON OPraHU3aliN
Y 3BOJIIOIMH, IOATOMY ITporpamma BKJIFOYAeT CBEJIEHUA 00 0OIIMX OMOJOTMYECKUX 3a-
KOHOMEPHOCTSIX, MPOSABIISIOIINXCS HA PAa3HBIX YPOBHSIX OpraHU3aIM KUBOW MPUPOJIBI.
Ha npodunbHOM ypoBHE ydaiuecs: JOJKHBI OCBOMTh 3HAHUS M YMEHHUS, COCTaBIISIIO-
M€ J0CTaTouHyro 0a3y A mpoaobkeHus oOpaszoBanus B BY3e, oOecneunBaromue
KyJbTYypy MOBEACHMS B MPHUPOJAE, MPOBEACHUS U O(POpMIICHUSI OMOJIOTUYECKUX HCCIIe-
JIOBaHUH, 3HAYUMBIX IS OyAyIIero Ouosora.

B paboueit mporpamme HalUIM OTpaKEHUE LeJIH M 3aJa4M U3Y4YeHUs: OMOJIOTHHU
Ha CTYNEHU cpeAaHero (IOJIHOTo) 0011ero o0pa3oBaHus, U3JI0KEHHBIE B MIOSCHUTEIILHON
3anucke K [IpuMepHoit mporpamme 1o 6uonoruu (MpodUIbHbIN YPOBEHb):
* OCBOEHHE CHCTEMbl OMOJOTHYECKUX 3HAHWUW: OCHOBHBIX OHMOJOTHYECKUX TEOPHl,
WJIE W TPUHIMIOB, JIEKAIMKMX B OCHOBE COBPEMEHHOM HAYYHOW KAPTHHBI MUPA; O
CTPOEHUHU, MHOTOO0OPa3uu U 0COOEHHOCTSIX OuocucTeM (KJIeTKa, OpraHu3M, MOMyJIsus,
BUJI, OMOTeo1eH03, orocdepa); 0 BBIAAIONIUXCS OMOJIOTMYECKUX OTKPBITHSIX U COBpeE-
MEHHBIX HCCIICJIOBAaHUSIX B OMOJIOTHYECKON HAayKeE;
* (O3HAKOMJIEHHE C METOJaMH TO3HAHUS MPUPOJBI: MCCIEI0BATEILCKUMH METOJIaMHU
OMOJIOTUYECKUX HAyK (LIMTOJIOTMH, TEHETUKH, CEJICKI[MH, OMOTEXHOJIOTUHU, YKOJOTUH);
METOJJaMU CaMOCTOSTEJIBHOTO MPOBEACHUSI OMOJIOTHYECKUX HCCleoBaHuM (HaOmto1e-
HUSI, U3MEPEHUE, DKCIICPUMEHT, MOJCIUPOBAHUE) U IPaMOTHOTO O(OpMIICHHS MOTY-
YEHHBIX PE3YJIbTaTOB; B3aUMOCBS3BIO0 PA3BUTHUS METOJIOB M TEOPETUUECKUX 00O0OIIEHUI
B OMOJIOTMYECKOU HAYKE;
* OBJIAJICHHE YMEHUSMU: CAMOCTOSITEIbHO HAaXOAUTh, aHATM3UPOBATh M UCIIOJIH30BATh
OMOJIOTUYECKYIO MH(DOPMAITNIO; TTOTH30BATHCA OMOIOTUYECKOW TEPMHUHOJIOTUEH U CUM-



BOJINKOM; YyCTAaHaBIMBaThb CBS3b MEXIy pa3BUTHUEM OHOJOTMM U  COLMAIBHO-
HKOHOMHUYECKUMU M IKOJOTHUYECKMMHU MPOOIEMaMH YEJI0BEYECTBA; OLEHUBATh MOCIE-
CTBUS CBOEH AESTEIBHOCTHU 110 OTHOIICHUIO K OKPYXAIOLIei cpesie, COOCTBEHHOMY 3/10-
pPOBBIO; OOOCHOBBIBaTH M COOJIOAATH Mephl IMpoduiaakTuku 3aboseBanuid u BUY-
uH(EKINY, TPaBHUia OBEICHUS B IPUPOE U obecriedeHust 0€30MacHOCTH COOCTBEHHOM
KU3HENIEATEIbHOCTH B YPE3BhIUAMHBIX CUTYaLHUSIX IPUPOJIHOIO U TEXHOTEHHOTO Xapak-
Tepa; XapaKTepru30BaTh COBPEMEHHBIC HAyYHbIE OTKPHITUS B 00JIaCTH OHOJIOTHH;

* pa3BHMTHE [103HABATEIbHBIX MHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOO-
HOCTEH B IpOILECCE: 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMU U COBPEMEHHBIMU HC-
CJIEOBaHUSIMU B OMOJIOTMYECKON HayKe, pelIaeMbIMU €10 IIPo0JIeMaMy, METOA0IOTHEN
OMOJIOTHYECKOTO HCCIIEIOBAaHUS; MPOBEICHUS OSKCIEPUMEHTAJIbHBIX HCCIEIOBAHHM,
pelieHus: OMOJIOTUYECKUX 3a]1ad, MOJICITUPOBAHMS OMOJOTHYECKHX 0OBEKTOB U MPOIIeC-
COB;

* BOCIMTAHMe: YOESKICHHOCTH B IIO3HABAEMOCTHU KMBOW MPHUPOABI, CIIO)KHOCTH U ca-
MOIICHHOCTH >KM3HHM KaK OCHOBBI OOIIEYETIOBEUECKUX HPABCTBEHHBIX LIECHHOCTEH U pa-
LMOHAJIBHOTO IPUPOIONOJIb30BaHUS;

* npuodpeTeHHe KOMIIETEHTHOCTH B PAllMOHAILHOM MPUPOIONOIb30BaHUM (COOII01E-
HUE MPaBWI MOBEJECHUS B MPUPOJE, COXPAHEHUSI PABHOBECHS B 3KOCHCTEMAaX, OXPaHbI
BUJIOB, IKOCUCTEM, OUOC(hephl) U COXpaHEHUU COOCTBEHHOI'O 3JI0POBBS (COOIIOJCHUE
Mep npoduIakTHKU 3a00ieBaHU, oOecrieueHrne OEe30MacCHOCTH KU3HENEATEIbHOCTH B
Ype3BbIYAIHBIX CUTYaLUsAX MPHUPOJHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HC-
M0JIb30BAaHUSI OMOJOTMYECKUX 3HAaHUN U YMEHUI B OBCEHEBHOU KU3HU.

Kypc Ouosornu Ha cTyneHu cpeaHero (IOJHOro) odmero oopa3oBaHUs Ha MPO-
(UIBEHOM ypOBHE HamlpaBiieH Ha (POPMUPOBAHKE Y YUAITUXCS LEIOCTHOM CUCTEMBI 3HA-
HUW O )KUBOMW MPUPOJE, €€ CUCTEMHON OpraHU3alyy U SBOIIOLMH, TOATOMY IIpOorpaMmma
BKJIIOUYACT CBEJCHUS 00 00X OMOJIOrMYECKUX 3aKOHOMEPHOCTSIX, MPOSBIISIONTUXCS Ha
pa3HBbIX YPOBHSIX OpraHu3aluu >kUBOM npupoasl. OCHOBY 0TOOpa coaepkaHusl Ha Mpo-
(GUIBLHOM YPOBHE COCTaBJISIET 3HAHUELEHTPUUYECKUHM MOAXO0J, B COOTBETCTBUU C KOTO-
PBIM yUaluecs A0JKHBI OCBOUTH 3HAHUS M YMEHUS, COCTABIISIOUINE TOCTATOUHYIO 0a3y
Ul IpoJoJbkeHus oOpa3zoBanust B BY3e, obecneunBaroniue KysiabTypy IMOBEICHUS B
MPUPOJE, MPOBEACHUSI U ODOPMIICHHS] OMOJIOTUYECKUX HCCIIEIOBAHUM, 3HAUYMMBIX IS
Oynyuiero 6uosiora. OCHOBY CTPYKTYpPHPOBaHHUS COAEpPX aHUS Kypca OMOJIOTHH B CTap-
el mKose Ha Npo(pUILHOM YPOBHE COCTABISIOT BEAYIIME CUCTEMOOOPA3YIOIINE UIAEH
— OTJIMYUTENIbHbIE OCOOCHHOCTH KMBOW MPUPOJIbI, €€ YPOBHEBAsl OpraHU3alUs U 3BO-
JIOLMSI, B COOTBETCTBUU C KOTOPBIMHU BBIACIIEHBI COJIEp KaTeNIbHbIE JIMHUK Kypca: buo-
Jorus Kak Hayka. Meronsl HayuHoro nosHanus; Knerka; Opranusm; Bun; Okocucre-
MBI.

[TpuHunber 0TOOpPa OCHOBHOTO M JAOMOJIHUTENIBHOTO COAEPKaHUs B pabOuyto Mpo-
rpaMMy CBSI3aHbl C IMPEEMCTBEHHOCTBIO 1IeJIel 00pa30BaHus HAa PA3IMYHbIX CTYNEHSIX U
YPOBHSIX 00y4Y€HUs1, JOTUKOM BHYTPUIPEIMETHBIX CBSI3€H, a TaK’Ke€ BO3PACTHBIMHU OCO-



OeHHOCTSAMM pa3BuTHs ywaniuxcs. [Ipu pa3zpaboTke mnporpaMmbl YUUTHIBATUCH MEXK-
npeaMeTHble cBsi3u. Jig Kypca OMOJIOrMy 0COOEHHO Ba)KHBI MEKIIPEAMETHBIE CBSI3U C
Kypcamu (DU3MKHU, XUMUU U reorpaduu, MOCKOJIbKY B OCHOBE MHOTUX OMOJOTHYECKUX
IIPOLIECCOB U ABJICHUM JiexKaT (PU3MKO-XMMHUECKUE MPOLIECCHl U SIBICHUS, & OOJIbIINH-
CTBO OOIIEOMOIOTMYECKUX TEOPETUUYECKHUX MOHATUN MEKIIPEIMETHBI TI0 CBOCH CYIITHO-
ctu. B crapmeit mpoduiabHOM MIKOIE MPOCICKUBAOTCS KaK BEPTUKAIBHBIC (MEXITY
CTYTICHSIMU 00pa30BaHMs), TAK U TOPU3OHTAIBHEIE (HA OTHON CTYyICHU OOYUCHUS) MEK-
IpeIMETHBIE CBSA3M Kypca OMOJIOTHH C IPYTUMU Kypcamu - GU3UKH, XUMUHU, Teorpapuu.
TpebGoBanust Ha MPOUILHOM YpPOBHE HAMpPABIICHBI Ha peau3aliio JesTeIbHOCT-
HOTO, MPAKTUKO-OPUEHTUPOBAHHOTO M JUYHOCTHO-OPUEHTHUPOBAHHOTO IMOAXOJOB: OB-
JaZieHue coAepKaHueM, 3HAYUMBIM JJIsl IPOJIOJKEHHsT 00pa3oBaHus B cpepe OHoIoru-
YECKUX HAayK, OCBOCHHE YYaIlIUMHUCS MHTEIUIEKTYaJbHOW M NPAKTHYECKOMN NESATENbHO-
CTH; OBJIaJICHHE OMOJIOTMYECKUMHU METOJaMU MccleAoBaHuil. [[ns peanu3zanuu yka3aH-
HBIX MMOJX0/JI0B, BKIIFOUEHHbIE B pa00UyI0 MPOrpaMMy TPEOOBaHMS K YPOBHIO MOJArOTOB-
K1 C(OPMYIMPOBAHBI B JEATEIBHOCTHON (opme. IIpuopureramu s yueOHOro npen-
Meta «buonorus» Ha cTynenu cpeaHero (IoJHOro) oo61ero oopa3oBaHus Ha MPOPUITb-
HOM YPOBHE SBJISIFOTCSI YMEHUSI, OCHOBaHHbBIC Ha 00Jiee CIIOKHBIX BUAAX JCSITEIBHOCTH,
B TOM YHCJIE TBOPYECKOI: OOBSACHATH, YCTAHABIUBATH B3aMMOCBS3H, PEIIATh 3a/1ayH,
COCTaBIIAATh CXEMBI, OIIUCHIBATH, BBISABIIATH, UCCIEA0BATh, CPABHUBAThH, AaHAJIM3UPOBATh U
OLICHUBATh, OCYIIECTBIISITH CAMOCTOSTEIbHBIM IMOUCK OMOJIOTMYECKOW HH(OpManuu.
Hcnonb3oBaHne NpUOOPETEHHBIX 3HAHUW M YMEHUH B NMPAKTUYECKON NEATEIbHOCTH U
MTOBCEHEBHOM KU3HU MOJpa3yMeBaeT TpPeOOBaHUS, BBIXOISIINE 32 PaMKHU y4eOHOTO
Mpoliecca U HalleJICHHBIE Ha PEIICHHE Pa3HOOOPa3HBIX )KM3HEHHBIX 3a/1a4.
YuyeoHo-merognuecknii koMmiiekT. B cocraB YMK Bxoasar:

1. 3axapoB B.b. buonorus. O6mas 6uonorus. [Ipodunbhsiit ypoBens. 10 ki1.: yueo.
JUTs 001100 pa3oBaTeNbHBIX yupexkaeHuid. — M.: JIpoda, 2012.
2. MyneTumenuiiHas nogaepxkka kypca « Oomas 6uosorus. 10 — 11 kimace» CD.

MecTto npeamera B 0a3MCHOM y4e0OHOM ILIAHE

[Tpumepnas nporpamma pazpabotana Ha OCHOBe (henepanbHOro 6a3ucHOro y4eo-
HOTO TUTaHa JUIsl 00pa3oBaTelNbHBIX yupexiaeHuii PD, B cOOTBETCTBUM ¢ KOTOPHIM Ha
u3ydeHue Kypca ouosioruu BeieneHo 102 yaca.

OO0mas xapakTepucTUKa y4e0HOr0 npeamera

OCHOBY CTPYKTYpUPOBaAHUS COJEpKaHUs Kypca OMOJIOTUH B CTapIlIeH 1IKOJIe Ha
podUILHOM YPOBHE COCTABIIAIOT BEYIIHE CUCTEMOOOPA3YIOIINE UIEH — OTIUYUTEb-
HbIe 0COOCHHOCTH JKMBOM MPUPO/IbI, €€ YPOBHEBASI OPTaHU3aIIMS U DBOJIIOIUSI, B COOT-
BETCTBUU C KOTOPBIMU BBIJICJICHBI COJIEpKaTeIbHbIC TUHUU Kypca: bruonorus kak Hayka.
Metonsl HayuHoro no3Hanus; Knerka; Opranusm; Bug; 9KocHCTEMBL.

[Ipu u3ydenun oO1Iel OMOIOTMU peKOMEHAyeTCs oOpamaTh 0co00e BHUMaHUE

Ha TO, YTO >KHMBasi MaTepusi - 3T0 ocobas ¢hopma NIBIKECHHsS Matepuu BO BceneHHOM,
yropaBisieMasi 3aKOHaMHU, HECBOJUMBIMU K 3akoHaMm (u3uku. OyHKIIMOHUPOBAHUE KH-
BOW MaTepUM MPUHUMUIIUAIBHO HEBO3MOKHO ONMUCATh YPABHEHUSIMH Ha OCHOBE 3HAHUS

TOJIBKO (1)I/I3I/I‘I€CKI/IX N XUMHYCCKUX SaKOHOMepHOCTCI\/’I. JKuBoe oTimyaeTcs OT HEXKHUBO-



ro BO3HUKHOBEHHUEM, a TAK)KE XpaHEHUEM, IIepelaueil U pa3BEPTHIBAHUEM UH(POPMALIH.
OmnepupoBaHue OrpOMHBIMU 00bEMaMU HH(POPMALIMKA BO3MOXKHO TOJIBKO Ojarogapsi Ha-
JUYUI0 MHOTOYPOBHEBBIX MEPAPXUYECKH YCTPOEHHBIX YIPABIIOIIMX CHUCTEM, CBOETrO
pOZla KOMIIBIOTEPOB CO CBOMMHU HOCUTEJISIMU JAQHHBIX, SA3bIKAMHM IPOIPaMMHPOBAHU,
IEpEKIII0YeHneM nporpaMm. [loHuManne 3TOM CI0KHOM KUBOM MATEPUU JTOJKHO CO-
MPOBOXKJIATHCSA U TIOHUMAHUEM TOTO, YTO TIIyOOKOE M3ydeHHE €€ BO3MOXKHO TOJBKO C
MCIIOJIb30BaHMEM HAYYHBIX METOJOB U JOCTH)KCHHMI pa3HBIX HAayK - (PU3MKH, XMMUH,
MaTeMaTUKH, UH(POPMATUKH.

IlenecooOpa3HO MPOBECTH CPaBHCHUE HAYYHOTI'O METOJA MO3HAHUS JKHBOW MPH-
POJIBI U HEHAYYHBIX CIIOCOOOB OTPaXKEHUsS JCHCTBUTCIBHOCTH (HAIpUMeEp, UCKYCCTBA)
[Tpu 3TOM CieayeT AJOHECTH J0 YYaIlUXCs MOHMMaHUE TOTo, YTO 3TH JBa Crocoda Io-
3HAHHUSA MUpa HE UCKITIOYAIOT M HE 3aMCHSIOT, a JOTOJHSAIOT Apyr apyra. Ilpu aToMm ciie-
ayeT 4€TKO MOHUMATh, YTO MPEAMETOM €CTECTBCHHBIX HAYK SABIIICTCS YMOIIOCTHTaeMoe,
TOT/Ia KaK CojAepKaHWe MPOM3BEACHHN HMCKycCTBa IMOCTUTaeTcs sMorusamu. Cremyer
YVACIUTh BHUMaHUE POJM THUIIOTE3bl B pa3BUTHH Ouojornu. Heobxoammo oOpaTtuTh
BHHMAaHHE Ha TO, YTO HEKOTOPhIC OMOJOTHYECKHE SBJICHUS (BOSHMKHOBECHHEC >KH3HH,
MaKpO3BOJIIOIIMOHHBIE COOBITHS) HEBO3MOXKHO HAOII0/IaTh HEMOCPEICTBEHHO, TTOITOMY
UX TIPUXOJUTCS PEKOHCTPYUPOBATH M MPOBEPSITH KOCBEHHBIMU METOaMHU.

JlaGopatopHbie pabOThl YUUTENh MOXKET BBIOMpATh T€, JIJIS TMPOBEACHUS KOTOPHIX
€CTh COOTBETCTBYIOIIHE yCJIOBHUS B Kiacce. [lo HEKOTOphIM TemaM (TpHCIocoOJieHHe
OpPraHU3MOB K YCIIOBHSM OOMTaHUs, IMaJICOHTOJIOTHS, SKOJIOTHS U JP.), I KOTOPBIX HET
WM MaJIo JIOCTYIHBIX JJIS IIKOJHHUKOB METOJMK, B KayecTBE JIAOOPATOPHBIX PadOT
MOYKHO MPEIJIOKHUTh YUYaITUMCsI U3TOTOBJICHUE HATJIAIHBIX IMOCOOMM - TUIaKaToB, Tao-
JIMII, CXEM, CTCHIa3eT.

Bo Bpems u3zydeHHs Kypca peKOMEHAYETCS MPUMEHATh Takue (OpMBbI OOYICHHS,
KaK JAUCKycCcHH, pedepaTsl, qokiaaabl. Kpome mokiIanoB, MOCBAIMIEHHBIX HAYYHBIM ITPO-
onemaMm U (akTam, pEeKOMEHIYeTCsl NPOBEICHUE JOKIAIOB MOCBAIMEHHBIX HCTOPUHU
HAyKU U BEJTUKUM YUEHBIM.

buonorus kak yuyeOHBIN npeaMeT — HeoThemMyieMasi COCTaBHas 4acTh €CTECTBEH-
HOHAY4YHOTO 00Opa30BaHUs HA BCEX CTYMEHsX 00ydeHus. Kak oUH W3 BaKHBIX KOMIIO-
HEHTOB oOpa3oBarelbHON oOjacTu «EcTecTBO3HaHWE» OWOJIOTHS BHOCHUT 3HAYMTEIIh-
HBIM BKJIaJ B JOCTIDKEHHUE Iiesei obimero obpasoBaHusi, oOecrieunBasi OCBOCHUE yda-
IITUMUCS OCHOB YUEOHBIX JTUCIUTIINH, PA3BUTHE HHTEIICKTYIBHBIX ¥ TBOPUYECKHUX CITO-
coOHoCTEM, GopMUPOBaAHNE HAYYHOTO MUPOBO33PEHUS U IICHHOCTHBIX OPUEHTAIIUM.

[TpuHIIMIIEI OTOOPAa OCHOBHOTO W JIOTIOJHUTEIBHOTO COJCpPKaHHS B Pabodyro
MporpamMMy CBSI3aHBI C MPEEMCTBEHHOCTHIO IIeJIeii 00pa30BaHMs Ha PAa3IMYHBIX CTYIIC-
HSX YU YPOBHSIX OOyUYCHHS, JIOTHKON BHYTPHUITPEIMETHBIX CBS3€H, a TaK)Ke BO3PACTHBIMU
OCOOCHHOCTSIMU  pa3BUTHsA ydamuxcs. Ilpuw pa3paboTke mporpaMMbl YYUTHIBA-
JIUCh MEXKTIPeIMeTHbIe CBsI3U. /(711 Kypca OMOIOTHH OCOOCHHO BaXKHBI MEXKIIPEIMET-
HBIE CBS3U C KypcaMu (PU3UKH, XUMHUH U Teorpaduu, MOCKOJIbKY B OCHOBE MHOTHX OHO-
JIOTUYECKUX TPOIIECCOB U SIBIICHUN JiexkaT HU3UKO-XUMHUECKHUE TIPOIIECCHI U SBJICHUS, a
OOJBIITMHCTBO OOIIEONOIOTHIECKUX TEOPETUICCKUX TTOHATHIA MEKIIPEAMETHBI 110 CBOECH
cymHocTu. B crapiieit mpodunsHO# MIKOJE MPOCISKUBAIOTCA KaK BEPTHKAIbHBIC (Me-
KTy CTYMEHSIMU 00pa30BaHus), TAK U TOPU3OHTAIIbHBIE (Ha OAHOU CTYNEHH OO0y4YeHUs)



MEXIPEIMETHbIE CBSI3U Kypca OMOJIOTUU C JAPYTUMH Kypcamu - QU3UKH, XUMHUH, T€0-
rpadumu.

PesynbraTtel  oOyueHuss nmpuBeneHol B PabGoueil mporpamme B rpa-
¢be «Ilnanupyemblie pe3yjbTaTbl 00y4eHHs». TpeOoBaHUS HAa TPO(PHUILHOM YpPOBHE
HaIpaBJIeHbl Ha pealu3aluio JAesTeIbHOCTHOIO, MPAKTUKO-OPUEHTUPOBAHHOTO U JIMY-
HOCTHO-OPUEHTUPOBAHHOTO MOJXOJIOB: OBJIAJICHUE COJIEPKAHUEM, 3HAUMMBIM JIJIsl TIPO-
JOJHKeHHUsS 00pa3oBaHus B cepe OMONOTHYECKUX HAayK, OCBOCHUE yUYaAIIUMHCS HMHTEJ-
JEKTyaJIbHOW M MPAKTUYECKOW NEATEIbHOCTH; OBJaJCHHE OMOJOTMYECKUMH METOJIaMU
uccienoBanuil. [y peanu3anuu yKa3aHHBIX [TOJXO0JI0B, BKIIOYEHHBIE B pabodyio mpo-
rpaMMy TpeOOBaHUS K YpPOBHIO TOJATOTOBKUA CGHOPMYIHUPOBAHBI B JIE€ATEIBHOCTHOU
dopme. Ilpuopureramu i1st yuebHoro npeamera «buonorus» Ha CTYNEHH CPEAHETO
(moxHOrO) 061Iero 06pa3oBaHus Ha MPO(PUILHOM YPOBHE SABIISIOTCS YMEHHUS, OCHOBAaH-
HbIe Ha 0oJiee CIOXKHBIX BHJAX JESATEIBHOCTH, B TOM YHUCJIE TBOPUYECKOW: OOBSICHSTH,
yCTaHABJIMBATh B3aMMOCBSI3H, pPEIIaTh 3aJa4d, COCTABJISITH CXEMBbI, ONUCHIBATDH, BBISB-
JSITh, UCCIENOBaTh, CPAaBHUBATH, aHAIM3UPOBATh W OILIEHUBATh, OCYIECTBISATH Camo-
CTOATEbHBIA MOMCK Onojormueckoi nHpopmauuu. Mcnonb3oBaHue npuoOpEeTEHHBIX
3HAHUM U YMEHHMU B IPAKTUYECKOMN NEATEIbHOCTH U MOBCEIHEBHOM KU3HU NOJpazyMe-
BaeT TpeOOBaHMsI, BEIXOSIINE 32 PAMKH YYEOHOIO Ipolecca U HalEJIEHHbIE Ha pelle-
HUE pa3HOOOpa3HbIX )KM3HEHHBIX 33/1a4.

MeTtoabl noCTHKEHHS LeJiei

JlanHast mporpaMma peanu3yercsl MpU COYETAHUU Pa3HOOOpa3HBIX (GOPM U METOJOB
o0yueHus:

Buowt 00yuenusa: o0bACHUTENBHO-PENPOAYKTUBHBIN, TPOOIEMHBIN, pa3BUBAIOIINM, aj-
rOpUTMU3UPOBaHHbIA. DopMbl 00yUeHUs: TPyNIoOBbIe, (PPOHTANIBHBIC, WHIUBUIYAIb-
HBIE.

Memoowl 00yuenus: cnoOBECHBIC, HATTISAHBIEC, IPAKTUYECKUE U CIICHUAIIBHBIC.
[Iporpamma npegycmatpuBaeT OOJBIION UK 0030PHBIX JICKIIUN, KOTOPHIE TO3BOJISIIOT
ydamuMmcest 6oJiee riy00KO OCMBICIIUTD IBOJIIOIMIO KUBOW TPUPOIBI Ha 3emiie, He00X0-
JUMOCTH TYMaHHOTO M PalMOHAIBHOTO OTHOLIEHWs] K HamuMm OorarctBaM Paboueit
POrpaMMoOil PeayCMOTPEHBI YPOKU 0000IAIOIIETr0 MOBTOPEHUS, KOTOPbhIE MPOBOISAT-
Csl C LETIBI0 CUCTEMATU3ALMU 3HAHUH 110 TeMaM, JUIsl JOCTHXKEHMS PE3yJIbTaTOB YPOBHS
00yUYEHHOCTH, AJIs1 OCYIIECTBIECHUSI TEMATUYECKOTO KOHTPOJIS.

Jlanubie GopMbl, METO/BI, BUJIbI O0YUEHHS UCIIOJIB3YIOTCSl COTVIACHO MHIUBUTY b~
HOM TEXHOJIOTMM Y4YWTENs M HaAlpaBICHHOCTHU Kjacca. Bce 3TO MO3BOJSET YUUTEINIO
BapbUPOBAThH TUIIbI YPOKOB, METOANYECKUE TPUEMBI.

Tunw ypokos:
MpOOJIEMHO-TIPAKTUYECKUE TUCKYCCHH (KOJUIEKTUBHAsA paboTa). MPaKTUUECKUE 3aHATHUS
(xomnekTHBHAs paboTa); MpoOIEeMHO-Ta00paTOPHBIE 3aHATUS (TPYIIOBas padboTa); uc-
ClieIoBaTeNbCKUE YpOKHU (MHAMBUAYaldbHAs pad0Ta); YPOK-JEKLHUS; YPOK-CEMHUHAp;
YPOK peIIeHusl 3ajay; YpPOK-KOH(PEPEHLHUs; YPOK-IKCKYPCHS;, YPOK-KOHCYJbTaIUs;
YPOK-3a4eT. YPOK-ayKLHOH; Y4YE€OHBI MO3TOBOH IITYpM; YPOK-UHTEPBBIO; YpPOK - Me-
JTUALIMHCKUN KOHCUIILYM.

Mexanusmbl GopMHUpPOBaHHS KIYEBbIX KOMIIETEHIUN

[Ipu uzydyeHun OUONOrUU MPEIMETHBIE KOMIIETEHIIMU MOKHO paccCMaTpUBaTh Kak
pealin3alnio KIYeBbIX KoMIeTeHIUd. OHU ycremHo GOpMHUPYIOTCS B KOHTEKCTE BCEX
YEeThIpEX KIIFOUEBBIX KOMIETEHIUHN - MH()OPMAIIMOHHBIX, KOMMYHUKATUBHBIX, KOOMepa-
TUBHBIX U TPOONEeMHBIX. Tak, JUisi KaueCTBEHHOM MOATOTOBKM YYAIIMXCS MX BaXKHO



HAY4YUTh MOUCKY OUOJIOTHYECKO MH(MOPMAIIMK - HAXOJUTh B TEKCTE YUEOHHKA OTIMYHU-
TEJIbHbIE CUCTEMAaTUYECKUE TPU3HAKH, B OMOJOTHYECKUX CIOBapsIX, CIPaBOYHUKAX, dH-
UKJIOTIEAUSIX, DJIEKTPOHHBIX 0a3ax JIaHHBIX 3HAYEHUS OMOJOTUYECKUX TEPMUHOB U Ma-
TepHUal O Pa3HBIX KUBBIX OpraHu3Max.

Taxke mpu 00ydyeHHHM OHMOJIOTMH HEJb3s 00OMTHCH 0e3 (popMHUpOBaHHMS YMEHUM
o0IIaThCS - CIYIIATh COOECEAHNKA, aHATTM3UPOBATh CKa3aHHOE APYTHUMH, apTyMEHTHPO-
BaTh CBOIO TIO3UITHIO, 0OMEHHBATKLCS MH(DOpMaIueit, GopMyIHpOBaTh BEIBOIBI B PA3HBIX
dopmax. Kak mpaBuio, obmeHne u coBMeCcTHas yueOHasi IeITebHOCTh Ootiee dhdek-
THBHO MOJKET OBITh OpTraHW30BaHA TMPH OOBCIMHCHHH YYAIIUXCS B Tapbl, 3BEHbS U
rpynmsl. ['pynmoBoii xapaktep oOy4eHHsS CIIOCOOCTBYET ONTHUMH3AIMH TPOIecca yc-
BOCHUS OMOJIOTHYECKOTO COJEPIKAHMS.

YMeHus, KOTOPbIMU JIOJDKEH OBJAJIETh yYalluiics B paMKax MH()OPMAIMOHHOW KOM-
MEeTEHITUH:

v’ MHTEpPIPETUPOBATH, CHCTEMATU3UPOBATh, KPUTUIECKH OICHUBATH W aHAIM3HPO-
BaTh MH(OpPMAIUIO C TO3ULIUU PEIIAEMON 3a/1auu.

v' nepedpasupoBaTh MBICIIb, U 110 HEOOXOAUMOCTH JOIMOJIHSTH €€.

v’ IIpOBOIUTH MH(POPMAIIMOHHO-CMBICIIOBOM aHAIM3 TEKCTA.

v’ GopMyaMpOBaTh apryMEHTHPOBAHHBIE BBIBOBL. ) HCIIOIB30BATh IOJIYYEHHYIO
“H()OPMAITHIO IS YCIICITHOTO TJIAHUPOBAHUS W peau3alud COOCTBEHHOU Jesi-
TEITHHOCTH.

v’ CTpYKTypUpOBaTh WH(POPMAIMIO U IPEACTABIATH €€ B Pas3IM4HbIX (OpMax M Ha
Pa3TUYHBIX HOCUTEIISIX.

Cpenu 00JbIIOTO pa3HOOOpa3usi KOMIETEHTHOCTE! /IJIsi BBIITYCKHUKOB IIKOJIBI BaXK-
HEUITUMU SBISIIOTCS 00pa3oBaTeIbHbIE KOMIIETEHTHOCTU. B OCBOGHUU OHOJOTHYECKUX
3HAHWM, Han0oJiee 3HAUUMbIMU, SIBIISFOTCSI:
yuebHO-no3HasamesbHble - COBOKYITHOCTh KOMIIETEHTHOCTEH y4YeHHKa B cdepe camo-
CTOSATEJILHON II03HABATCIILHON JESATCIIbHOCTH, BKJIFOYAIOIICH SJIEMEHTHI JIOTUYECKOM,
METOIO0JIOTHIECKOH, O0IIeydeOHON MeATeIbHOCThIO, COOTHECEHHON C peaJbHBIMH I10-
3HaBa€MbIMH OOBEKTAMH - 3TO: 3HAHUS U YMEHUS, IeJIeToNlaraHus, TUITAHUPOBAHNUS, aHa-
nu3a, pedekcun, CaMOOIICHKH;

KOMMYHUKAMUGHbIE - BKIIOYAIOT 3HAHUS U CTIOCOOBI B3aMMOJICHCTBHS ¢ OKPYIKAFOIIIH-
MU ¥ yIaJICHHBIMU JTFOABMH, HABBIKA PabOThI B TPYMIIE, BIAICHUE PA3TUIHBIMHA COIlH-
ANbHBIMHA POJISIMH B KOJUICKTUBE; HHPOPMAIIMOHHBIC - TIPH TIOMOIIN PEATbHBIX 00BEK-
TOB (T€JIEeBU30P, MATHUTOPOH, KOMITBIOTEP,T.11.),

UHGOpMayuoHHBIX mexHonozull (ayIuo- U BUICO3AMNCH, AIeKTpoHHas moura, CMMU,
NurtepHet), GopMuUpyroTcsi yMEHUS CaMOCTOSITEIbBHO HaXOIUTh, aHAIM3UPOBATH U OT-
Oupath HEOOXOAUMYIO HWH(OpMAIUIO, OpPraHW30BaTh, MPEOOPA30BaTh, COXPAHITH H
npeaaBaTh ee.

JIist MOCTHMIKEHUS TIOCTABIICHHOM IIeJIM, B paMKax KOMIIETEHTHOCTHOTO TOJIX0/1a,
HCIIOJIB3YETCSl CUCTEMA METOJI0B, 00ECTICUYNBAIOIINX YCBOSHUE MTKOJILHUKAMH OMOJIOTH-
YECKUX 3HAHWH, CIOCOOOB YMCTBEHHOW NEATEILHOCTH, Pa3BUTHE MX MBICTUTEIBHBIX
CIIOCOOHOCTEH W MOBBITIAIONTUX HHTEPEC JETEH K CaMOCTOSTEIIBHOMY IMPOIIECCY TO3Ha-
HUS:

v" Merton npoGiieMu3anuu.

v MeToJ BBIABWKEHHS THIIOTES

v' Metoa ysCHEHUSI



v Metopl mpo6IIeMHOTO 00CYKICHHUS U IBPUCTUUECCKON Oece/Ibl.
v’ MeToJ HCCIeI0BaTEebCKOTO U3y YSHHS
v' Cosznanue mpoOIeMHOHN CHTyaIuu
v' MetoJ IpOEKTHOM IeSTEIBHOCTH
OO0wmey4eOHbIe YMEHHS, HABBIKH M CIIOCOOBI 1eATEJIbHOCTH
Pabouas nporpamma npenycmarpuBaeT GOpMUPOBAHUE Y yUaIIUXCsl 001Iey4eOHbIX
YMEHUI M HaBBIKOB. B 3TOM HampaBieHUMM NPUOPUTETAMH U1 y4eOHOTO MpeaMera
«buonorus» Ha NpoPUILHOM YPOBHE SBIIAIOTCS: CpaBHEHHE 0OBEKTOB, aHAIIN3, OIICHKA,
pelIeHre 3a71a4, CaMOCTOSITENIbHBIN MOMCK HH(POPMAIUH, TBOPUECKAs JEATEIbHOCTD.
Jlyis mpoBepKu 3HAHW, YMEHUI M HAaBBIKOB YYMUTEIb MCIOIB3YET pa3HbIe (POPMBI
KOHTPOJIS: TEKYIIHUN, IPOMEXYTOUYHBINA, UTOTOBBIN; pENPOAYKTUBHBIN U POIYKTUBHBIN.
v" Ucnons3oBanne KT
v' Cucrema OICHKHU TOCTHXEHUH 00yYarOIIUXCsI
v' PeryisIpHbIii TEeMaTHYCCKUil KOHTPOJb C TOMOIIBIO PAa3HOYPOBHEBBIX TECTOB,
OMOJIOTrMYECKUX 3a]a4, TBOPUECKUX 33JaHUI MO3BOJISET 3aKPEIUIATh TEOPETHYE-
CKHE€ 3HaHMs Ha BBICOKOM YPOBHE, a JIaDOpaTOpHBIE M MPAKTHUECKHE PAOOTHI
(OopMUPYIOT OCHOBHBIE OMOJIOTMYECKNE YMEHHUS U HaBBIKM, a TAaKXKE METaIpe/-
METHBIE KOMIIETEHIIMH, HE0OOX0IMMBbIE MpHU NOAroToBKE K EI'D B KOHIIE H3ydyeHUs
KaX/10M TeMbI IIPEyCMOTPEHbBI KOHTPOJIbHBIE PAOOTHI
v" 3auétel 3a mepBoe momyroane B 10-11 kmaccax MO3BONIAIOT yYAIUMCS JIydIIE
MOJATOTOBUTHCS K BBIITYCKHOMY 3K3aMeHy B (popme EI'D.
v O06s3aTeIbHBIM TS yUYAITUXCsl SBIICTCS CO3aHNE MPOEKTa M0 OHOIOTHH, KOTO-
PBIif OHU 3aIMIIAIOT B PAMKAX «HEAEINU OMOJIOTUM.
v’ TemMaTHYeCKHii ¥ MUTOTOBBIH KOHTPOJIb TPOBOJUTCS C MCIIOIB30BAHHEM MOHHUTO-
PUHTOBOI'O0 MHCTPYMEHTapHsl (TECTOB), 3aJI0KEHHOTO B coaepxanue Y MK.
B nporpamme npeactaBieHbl TEMbI BO3MOXKHBIX pedepaToB, TBOPUECKUX U HCCIIEI0BA-
TEIBCKUX PabOT, KOTOPHIE MOTYT UCIOJIB30BATHCS ISl YIIIyOJIeHuss U 0000IIeHus 3Ha-
HUN
B kauectBe neMoHcTpanuii, 1a00paTopHbIX padOT, KOHTPOJIBHBIX TECTOB MOTYT
HCIIOJIb30BaThCsl KOMITBIOTEPHBIE MOJIETH, KOMITBIOTEPHBIE TECThI U Ja0OpaTOpHbIE pa-
OOThI, KaKk MpPU CAMOCTOSTEILHOM M3YyYE€HUU MaTepualia ydyalluMUCs, Tak U MpH Juc-
TaHIMOHHOM OOILEHUH ¢ MpenojaBareieM. B nporpamme npuBenéH CuCOK OCHOBHOM,
JOTIOJIHUTENIBHOW M CIIELMATIBHOM JINTEPATYPhl IS YUHUTENS U y4alluxcs, METOANYE-
CKOM JIMTEpaATypsl ISl TPENOAABATEIIEH.

YUYEBHO-TEMATHYECKUM IIJIAH

HaumenoBanue paznena Bcero KonuuecTtBo pabot
/1 4acoB KOHTPOJIHOTO
1024 xXapakrepa
BBenenue 1
Yacts 1. [TIPOUCXOXIEHHUE | 12 TECT Ne 1. BxogHoe TecTupOBaHUE
N HAYAJIBHBIE OTAIIbI
PA3BUTHA )KM3HU HA
3EMJIE




2.1 | MHoroo0pa3ue >XMBOTO MUpa. | S
OCHOBHBIE CBOWCTBA KHUBOM
MaTepuu
2.2 | Bo3HUKHOBEHHE KU3HU HA 7
3emiie
3 Yacts 2. YYHEHUE O KJIETKE | 37
3.1 | XuMudeckasi OpraHu3aius 13 TECT Ne 2 «Xumuueckas opranu-
KJICTKH 3a1¥sl JKHBOTO BEIIECTBAY
3.2 | Peanusanusa HacieaqcTBEHHON 8 TECT Ne 3 «Peanuzanmsa Hacienct-
uHpopManu. MeTabou3M. BeHHOM nHpopmaluu. Merabo-
JU3M»
3.3 | Ctpoenue u pyHKuMH Ki1eTok | 16 TECT Ne 4 «CtpykTypHO-
GbyHKIMOHATBHAS OpraHu3alus Kiie-
TOK DYKapHOT»
4 Yacts 3. PASMHOXEHUE U | 27
PA3BUTUE OPI"’AHN3MOB
4.1 | Pa3aMHO>X€HUE OPTraHU3MOB 7 TECT Ne 5 «Pa3mHokeHue pacre-
HUUW U )KUBOTHBIX)
4.2 | UnauBuayansHoe pa3Butue op- | 20 TECT Ne 6 «InauBHayansHOE pas-
raHu3MOB (OHTOTEHE3) BUTHE OPTaHU3MOBY
S. Yacts 4. OCHOBBI 'EHETHU- | 25
K1 1 CEJIEKIITUUN
5.1 | OcHOBHBIC OHATHUS TCHETUKH | 2
5.2 | 3aKOHOMEPHOCTH HacJeI0Ba- 14 TECT Ne7. OcHOBHBIE 3aKOHOMED-
HUS TPU3HAKOB HOCTH HACJICJIOBAHUS TPU3HAKOB.
5.3 | 3aKOHOMEPHOCTH U3MEHYUBO- | O TECT Ne 8. UIToroBoe TeCTHpOBaHUE
CTH
5.4 | OCHOBBI CEJIEKIINN 4

IlepedyeHb 1a00pPaTOPHBIX M NPAKTHYECKUX PadOT

Knaerka

Ha3Banue 1adopaTopHoi

.|padoThbI Ne

HasBaHue npakrnyeckou padorhl

HaOmronenue knerok pac- |1.
TEHUH, )KUBOTHBIX, OaKTe-
pHM IOA MUKPOCKOIIOM, UX
U3Y4YEHHE U ONHUCAHUE.

CpaBHEHUE CTPOCHUS KIETOK PACTEHUM,
KUBOTHBIX, TPUOOB M OAKTEPUH.

N

[Ipurorosiienue u onuca-
HHUE MUKPONPENAPATOB KJle-
TOK PaCTEHHM.

N

Cpasnenue npoyeccos Oporcenus u Ovl-
XaHUs.

OnbITHI 110 ONIPEJCTCHUIO | 3.

CpaBHeHue npoieccoB (POTOCHHTE3a U Xe-




KaTaJIUTHYECKON aKTHBHO-
cTH (PEPMEHTOB.

MOCHHTC3a

N3ydenune XxpoMOCOM Ha Io-
TOBBIX MHUKpOIIpENaparax.

CpaBHGHI/IC IMponccCCoOB MHUTO34d U MEHo3a.

N3yueHune KIEeTOK IpOoxKKEn
IOJ, MUKPOCKOIIOM.

CpaBHeHHE NMPOLECCOB PA3BUTHS MOJIOBBIX
KJIETOK Y PACTCHUH U )KUBOTHBIX.

S.
OnBITH IO U3YYEHHUIO
MJ1a3MOJIM3a U AeTIa3MOJIH- .
33 B DACTHTCNLHON KICTKI Pewenue 3a0au no MonekyaaApHoi ouo-
P " |6. aozuu
N3yuenue a3 mutosa B
KJIETKaX KOpPEIIKa JyKa.
Opranusm
[locTpoeHune BapranOHHO-
ro psifia ¥ BApUallMOHHOMN
KpUBOM 7 CocraBieHue CXeM CKpeIMBaHUs.
Peuienne reHeTHYECKHUX 3a/1a4 HA MOHO U
8 JTUTUOPUIHOE CKPEIIMBAHKE
Pemienue reHeTnyeckux 3aja4 Ha HEMOJI-
9 HOE JOMUHUPOBAHUE
Peuienune reneTnyecknx 3aaad Ha CLEI-
10 JIEHHOE HaCJIEJIOBAaHUE
Perienue reHeTHYECKUX 3a/1a4 HA HACJIe-
11 JIOBAHUE CIEMJIEHHOE C TOJIOM.
Penienune reneTnyeckux 3agaq Ha B3aUMO-
12 JCVCTBHUE TEHOB
BrisiBeHre HCTOYHUKOB MyTareHOB B OK-
13 pyKarolen cpene.
CpaBHeHHeE MPOIIECCOB OECIOIOro U MOJIO-
14 BOT'0 Pa3MHOKEHUS
CpaBHeHHE MPOIECCOB OIJIO0TBOPEHHUS Y
[IBETKOBBIX PACTECHUMN U MTO3BOHOYHBIX JKU-
15 BOTHBIX
CpaBHUTENbHAS XapaKTEPUCTUKA MOPOJ
16 (copToB).
AHaJIM3 OIleHKa 3TUYECKUX aCIeKTOB pa3-
BUTHS HEKOTOPBIX UCCIICIOBAHUM B OMO-
17 TE€XHOJIOTHHU.

Bun




Habmonenue u onucanue
oco0eii Buaa mo mopdoJio-
TUYECKOMY KPUTEPHIO.

18

CpaBHHTEIbHAS XapaKTEPUCTHKA 0cOOei
Pa3HbIX BUJOB OJHOTO poja 1no Mopdoso-
TUYECKOMY KPUTEPHUIO.

10

BrigaBieHne n3MeHYNBOCTH
y oco0eii 0JHOTO BH/IA.

19

CpaBHHTENbHASA XapaAKTEPUCTHKA €CTECT-
BEHHOT'0 U UCKYCCTBEHHOTO 0TOOpa

11

BrisiBaeHue npucmnoco0Jie-
HUI Yy OPraHu3MOB K Cpejie
o0OUTaHMS.

20

CpaBHEHHeE MPOIIECCOB JIBMXKYIIETO U CTa-
OWITM3UPYIOIETo 0TOOpa.

12

BriaBnenue nanoaaanra-
M1 Y PACTCHUM.

21

CpaBHEHHE MPOIIECCOB IKOJIOTUYECKOTO U
reorpau4eckoro BUI000pa3oBaHusl.

13

BriaBnenue nanoaaanra-
AN Y )KUBOTHBIX.

22

CpaBHI/ITGJII)Ha}I XApPAaKTCPUCTHUKA MHUKPO-H
MAaKpO3BOJIIOINH.

23

CpaBHUTENBHASA XapaKTe-
PUCTHKA ITyTEN U DBOJIO-
MY ¥ HAIMPABJIEHUN 3BO-
JIIOLIVH.

24

Brisiiaenue apomopdos3on
Y PACTEHUH.

25

BrisiBinenue apomopdo3on
y JKUBOTHBIX

26

AHanu3 1 OIleHKa pa3yiny-
HBIX TUIIOTE3 BO3ZHUKHOBE-
HUS )KU3HUA HA 3EMIIE.

27

AHanu3 1 OIIEHKa pa3Jiny-
HBIX TUIIOTE3 BOSHUKHOBE-
HUS TPOUCXOXKICHUS YEN0-
BEKa

28

AHanu3 1 OIIEHKa pa3Jiny-
HBIX TUIIOTE3 BOBHUKHOBE-
HUs (HOPMUPOBAHUS YETIO-
BEUECKUX pac.

IKOCUCTEMBI

14

HabGnronenue u BeISIBICHHUE
MIPUCTIOCOOJICHH Y opra-
HU3MOB K BIIMSHUIO pa3-
JUYHBIX SKOJIOTHYECKHUX
(bakTopoB.

29

CocraBiieHre CXeM MepeHoca BEIIeCTB U
SHEPTHUH B SKOCHCTEMaX (TUIICBBIX Ienei
U ceTeil).

15

BrisiBiieHME A0MOTUYECKUX
U OMOTHYECKUX KOMIIOHEH-
TOB DKOCHUCTEM.

30

CpaBHHTENbHAS XapaKTEPUCTHUKA IKOCH-
CTEM U arpod3KOCHUCTEM.




BrisiBaenue AHTPOIIOI'CH-
HbIX U3MEHEHHUH B YKOCH-

16 CTE€MaxX CBOEH MECTHOCTH. 31 Pemenue sKo0JI0THUECKHUX 3agad

Onucanue 3KOCUCTEM CBO-
ell MeCcTHOCTH (BUAOBAs U
MIPOCTPAHCTBEHHA CTPYKTY
pa, CE30HHbIC U3MEHEHUS,

HaJIMYue aHTPOIIOT€HHBIX CocraBieHue cxeM KpyroBopoTa yriepo-
17 M3MEHEHU ) 32 J1a, KUCIIOPO1a, a30Ta.

HccnenoBanne n3MeHEHUM

B DKOCHCTEMax Ha OMO0JI0- AHaJIU3 ¥ OIIeHKA rI100aJIbHBIX aHTPOMO-
18 |THHECKHX MOJIEIIAX. 33 TeHHBIX U3MEHEeHHI B Ouocdepe.

18 naGopaTopHbIX padoT 33 npakTHUYecKHe PadoThl

COJAEP)KXAHUE YYEBHOI'O KYPCA

COJIEPXAHHUE KYPCA

BBenenue (1 gac)

Mecto yuebHoro npenmMera «OO011ast OMoJIOTHSA» B CUCTEME €CTECTBEHHOHAYUHBIX
JTUCIUIUINH, a Tak)Ke B OMoJornyeckux Haykax. Llenum u 3amaun kypca. 3HaueHue npe-
MeTa JJIsi TIOHUMaHUsl €IMHCTBA BCEro >KMBOIO M B3aMMO3aBUCHMOCTH BCEX yacTei
ouochepsl 3eMiIn.

PA3AEJI 1

BBenenne B 6M0J10ruI0 (5 4acoB)

Tema 1.1 Ilpeamer u 3agaum o0uIe 0MOJIOrMU. YPOBHH OPraHU3ALMHU KUBOH Ma-
TepuM (2 yaca)

buonorus kak Hayka; MpeAMET U METOJIbl U3yyeHus B ononoruu. OOmas 6uosno-
rusi — yaeOHasi JUCIUIUIMHA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX BO3HUKHOBEHUS, Pa3BUTHS
Y NOJJepKaHus KU3HU Ha 3emie. OOmas OUoNorus Kak OJMH U3 UCTOYHUKOB (POpMHU-
POBaHMS THMATEKTHKO-MATEPHAIUCTUIECKOTO MHPOBO33peHus. OO0riednonornyeckme
3aKOHOMEPHOCTH - OCHOBA PaIllMOHAIBFHOTO MPHUPOAOIOIB30BaHUSA, COXPAHEHHUS OKpY-
JKarolie cpepl, THTeHCU(UKAIIMK CEeIbCKOXO03HCTBEHHOTO TPOM3BOJICTBA U COXPAHE-
HUS 3[J0POBBS UeJIOBeKa. EMUHCTBO XMMHUYECKOIO COCTaBa KUBOW MaTEpUU; OCHOBHBIE
TPYNIbl XUMUYECKUX JJIEMEHTOB M MOJIEKYJI, 00pa3yroIIie *KUBOE BEIIeCTBO Ouocde-
pel. KneTtouHnoe ctpoeHue opraHu3MoB, Hacenswomux 3emiato. OOMeH BemecTB (MeTa-
00JM3M) M CaMOPETYJISIUS B OMOJIOTMYECKUX CUCTEMaXx; MOHATHE O TOMEOCTa3e Kak 00
00s13aTeIbHOM YCJIOBUM CYIIECTBOBaHUS >KMBBIX cucTeM. CaMOBOCIIPOM3BEIECHUE; Ha-
CJICICTBEHHOCTh M W3MEHUYMBOCTH KaK OCHOBA CYIIECTBOBAHHUS XUBOW MaTEpHUH, WX
MPOSIBIICHUS HAa Pa3IMYHBIX YPOBHSAX OpraHu3anuu xkuBoro. Poct u pa3sutue, Pa3apa-
KUMOCTh; (POpMBI M30MPATENBHONW pEaKIMyd OPTraHM3MOB Ha BHEIIHHE BO3ACHCTBUSA
(6e3ycioBHBIE W YCIOBHBIE pe(IIeKChl; TAKCUCHI, TPOMU3MbI U HACTHH). PUTMHYHOCTH
MIPOIIECCOB KU3HEACITEILHOCTH; OMOJIOTHYECKHE PUTMBI U MX aJallTUBHOE 3HAYCHUE.
JIMCKPETHOCTH JKMBOTO BEIIECTBA U B3aMMOOTHOIICHHE YaCTH | 1IE€JIOT0 B OMOCHCTEMAaX.
DHEepro3aBUCUMOCTb KUBBIX OPTaHU3MOB; POPMBI TOTPEOICHUS SHEPTHH.



[{apcTBa >kMBOM MPHUPOJIBI; ECTECTBEHHAs KJIacCU(UKAIUS )KUBBIX OpraHu3MoB. Bumo-
BOE pa3HOOOpa3ue KPYNHbIX CUCTEMATHUUECKUX IPYII U OCHOBHBIE IPUHLIUIIBI OpraHu-
3allUY KUBOTHBIX, paCTEHUH, FPUOOB U MUKPOOPTaHNU3MOB.

CBs13p OMOJIOTMYECKUX JUCLUIUIMH C APYTUMHU HayKaMu (XUMHEN, GU3NKOH, reo-
rpadueii, actpoHoMuel, ucropue u 1p.). Poap 6uonoruu B popMupoBaHUHM HAyUHBIX
IPEICTaBICHUN O MHpE.

XKuznp kak ¢Gopma CyIIeCTBOBAHUS MATEPUU; OMPEACICHUE TOHSATHUS (KU3HDBY.
JKu3Hb ¥ XKHMBOE BENMIECTBO; KOCHOE, OMOKOCHOE W OMOTEHHOE BEIIeCTBO OHMOCHEpHI.
YpOBHU OpraHW3alliy >KUBOW MAaT€pPUHU W MPUHIUIBI X BBIICICHUS;, MOJICKYISPHBIH,
CyOKJIETOUHBIN, KJIETOYHBIN, TKAHEBBIM U OpraHHbIA, OPraHU3MEHHBIH, IMOMYJIALIMOHHO-
BUJIOBOM, OMOIIEHOTHYECKUI 1 OMOC(epHBI ypOBHU OpPTaHU3AIUN KUBOTO.

o Jlemoncmpayus. CXeMbl, OTPAXAIOIME MHOTOYPOBHEBYIO OPraHU3ALUIO KUBOTO

(opraHu3MeHHBIA U OMOIEHOTHYECKUH YPOBHH).

Tema 1.2 OcHoBHBIE cBoOlicTBa kMBOro. MHOroo0dpasue :xuBoro mupa (3 yaca)

o Jlemoncmpayus. CXeMbl, OTPAKAIOIIKUE CTPYKTYPY LAPCTB KUBOM MPUPOJBI, MHOTO-
oOpa3ue XKUBBIX OpraHu3MoB. CXeMbl U TaOJUIlbl, XapaKTEPU3YIOLIUE CTPOCHHUE U
pacnpocTpaHeHue B Onocdepe pacTeHu, )KkuBOTHbIX, TPUOOB U MUKPOOPTaHHU3MOB.

e (OcHosuvle nouamusi. buonorus. XXu3Hb. OCHOBHBIE OTJINYHUS )KUBBIX OPTaHU3MOB OT
00BEKTOB HEKHUBOM MPUPOJLI. YPOBHU OpPraHU3aluu >KUBoid maTepuu. OOBEKTH U
METOJIbl U3yueHHUs B Ouosoruu. MHOrooopasue )KMBOro MUpPa; 1apCTBa KUBOU MPU-
POJIbI, €CTECTBEHHAsI CHUCTEMa KJIacCHU(PUKAIMK KUBBIX opranu3MoB. Heopranuue-
CKHE U OpraHUYECKUE MOJIEKYJIbl U BEIIECTBA; KJIETKA, TKaHb, OPraH, CUCTEMbI Opra-
HOB. [ToHsiTHE O HIeTocTHOM opranusme. Bun u nomnysnsiust (o01ue npeacTaBIeHus ).
buoreonienos. buocdepa.

e Vmenus. OOBSACHATH OCHOBHbIE CBOWCTBA KUBBIX OPraHU3MOB, B TOM YHCJIE 3Tallbl
MeTaboJiu3Ma, CAaMOPETYJISLUIO0; MOHIATHE TOMEOCTa3a U JIpyrue OCOOEHHOCTH KU-
BBIX CHCTEM PA3JIUYHOTO UEPAPXUUYECKOTO YPOBHS KaK PE3YIbTAT IBOJOLHAH KUBOU
Marepur. XapakTepu30BaTh CTPYKTYPY LAPCTB JKUBBIX OPTAHU3MOB.

e  Meowcnpeomemnvie ceazu. boranmka. OCHOBHbBIE TPYNIbI PACTEHUM; MPUHIIUIIBI OP-
raHu3aluy PacTUTEIbHBIX OPTaHU3MOB, TPUOOB M MUKPOOPTaHU3MOB. 300JI0THS.
OCHOBHBIE TPYIIIBI )KUBOTHBIX; OTJIUYUS KUBOTHBIX U PACTUTEIBHBIX OPTaHU3MOB.
Heopranuyeckasi xumusi. Kuciopoa, Bogopos, yriepos, a3oT, cepa, dochop u
JIpYyTHUE JIEMEHTHI niepuoanyeckon cucremsl [[.M1. Menneneesa, uX OCHOBHbIE CBOM-
ctBa. Oprannyeckasi xumusi. OCHOBHBIC T'PYIIIBI OPTaHUYECKUX COCAMHEHHM; O1O-
JIOTUYECKUE TTOTUMEPBHI — OCTTKU, KUPHI U HYKJIEMHOBBIC KHCIIOTHI, YTICBOIbI.

e K.p. Nel «BBenenue B OMOJIOTHION

PA3JIEJI 2

IIpoucxo:kaeHue u HaYaIbHbIE ITANBI PA3BUTHUSA KU3HU HA 3emJie (18 yacon)
Tema 2.1 UcTropus npeacTaBjieHnil 0 BOSHNKHOBEHUM KU3HHU HA 3emJie (4 yaca)
Mudonoruyeckue npeacraBiaeHus. [lepBbie HayuyHbIE TOTBITKH OOBSICHEHUS CYIITHO-
CTU M Tporiecca BOZHUKHOBEHMS Ku3HU. OnbiTel @. Penu, B3msaael B. I'apBes, skcre-



pumenTsl JI. [Tactepa. Teopun BedyHOCTH XKU3HU. MaTepuaaucTUYECKUE MTPEACTABIICHHUS
0 BO3HUKHOBEHHH )XKM3HH Ha 3eMJIE.
o Jlemoncmpayus. Cxema skcnepumenToB JI. I[Tactepa.

Tema 2.2 IlpeanochbLIKM BOSHMKHOBEHHS KU3HH HA 3emJie (6 4acoB)

[Ipenmnoceulkn BO3HUKHOBEHHS KW3HU Ha 3€Mile: KOCMHUYECKHE U IUIAHETapHbIC,
XUMHUYECKUE MPEANOCHUIKH 3BOJIIOIIMU MaTepUU B HAMPABICHUM BO3HUKHOBEHHUS Opra-
HUYECKUX MOJIEKYJI: MepBUYHAs aTMocdepa U ABOJIOLUS XUMUUYECKUX SJIEMEHTOB, He-
OpPraHUYECKUX ¥ OPraHUYECKUX MOJIEKYJI Ha PAHHHX 3Tallax pa3BUTHS 3€MIIU.

o Jlemoncmpayus. Peakunu s1epHOr0 CHHTE3a; BOJIIOLUS 3JIEMEHTOB U HEOpraHUYe-

CKHX MOJIEKYJ. CXeMBbI, OTpaKAIOIIHE dTAIbl (JOPMHUPOBAHUS TIIAHETHBIX CUCTEM.

Tema 2.3 CoBpeMeHHBbIE IPEACTABJICHHUS 0 BOSHUKHOBEHHMH KU3HHM Ha 3emJie (8 ya-
COB)

CoBpeMeHHbIE MNPEICTaBIEHUS O BOZHUKHOBEHUH kHU3HU; Teopust A.M. OnapuHa,
onbITel C. Musnepa. Teopun npoucxoxkaeHus: npotooduonoaumepoB. CBoWcTBa Koa-
LIEPBATOB: pEaKlUd OOMEHA BEIIECTB, CAMOBOCIIPOM3BEACHHE. DBOJIOLUS TPOTOOHOH-
TOB: (POPMHUPOBAHUE BHYTPEHHEW CpEbl, MOSBICHUE KAaTaM3aTOPOB OPraHWYECKOU
MPUPObI, BOSHUKHOBEHHE T€HETUUECKOro Koaa. 3Hauenue pador C. @okca u J{x. bep-
HaJja.

['unoTe3pl BOZHMKHOBEHUSI T€HETHYECKOro Koaa. HauanmpHble 3Tambl OMOJIOTHYECKOU

HBOJIIOLIMU: BO3HUKHOBEHUE (POTOCHHTE3A, DYKapUOT, MOJIOBOI0 MPOIecca U MHOTOKJIE-

TOYHOCTH.

o Jlemoncmpayus. CXeMbpl BOSHUKHOBEHMSI OJJHOKJIETOYHBIX 3YKapuOT, MHOI'OKJIETOY-
HBIX OPraHW3MOB, Pa3BUTHUS LAPCTB PACTEHUl M >KMUBOTHBIX, MPEACTABICHHBIX B
y4eOHHUKE.

e (OcHosuble nonsimus. Teopus akagemuka A.M.OnapuHa O MPOUCXOKICHHUH JKU3HU
Ha 3emuie. Xumuueckas 3Boitonus. HeOuonornueckuit CUHTE3 OPraHMYECKUX CO-
enqunenuii. KoanepBaTubie kamau v ux 3Bodtouus. [I[potoOoronTtsl. buonornueckas
MeMOpaHa. BO3HUKHOBEHHE TEHETHYECKOro Koja. be3wbsaepHbie (IIpoKapuoTHYe-
ckue) KieTku. Kierku, uMmeroiye orpaHudeHHoe o0omoukoit siapo. Knetka — aie-
MEHTapHasi CTpyKTypHasi — QyHKIIMOHAJIbHAS €TMHUIIA BCETO KUBOTO.

o Vmenus. OOBSICHATH C MAaTEPUATUCTUUYCCKUX TO3WINN BO3HUKHOBECHHS XKU3HU Ha
3emiie KaK €CTECTBEHHOE COOBITHE B IIETH IBOJIIOIIMOHHBIX MPEeoOpa3oBaHUN MaTe-
pUU B IIEJIOM.

e  Meowcnpeomemnvie ceazu. Heopranudeckas xummus. [lepuoandeckas cucrema aie-
meHToB JI.. MenaeneeBa. CBoiicTBa pacTBOpPOB. Teopus JIEKTPOTUTHUECKON quC-
counanuu. Opranndeckass xuMus. [lonydeHne 1 XuMHYECKHE CBOMCTBA MPEACIb-
HBIX YIJ€BOJ0poJ0B. @usuka. NoHu3upyoniee n3nyyeHue; NOHITUE O J03€ U3ILY-
YeHUs! U OMOJIOTHYECKOM 3ammTe. AcTpoHOMuUsi. OpraHu3aius TUIAHETHBIX CHCTEM.
ConneuHas cucrema, ee cTpykrypa. Mecto maneTsl 3emis B COTHEYHON cucTeMe.

e K.p. No2 «ITporcxoxaeHre U HadyaabHbIE ATAIbl PA3BUTHS KU3HU HA 3eMIIE»

PA3JIEJI 3

Yuenue o kiaerke (31 gac)



Tema 3.1 BBenenue B uurtoJioruio (1 gac)

[IpenMer u 3a7a4u UTOIOTHH. METOBI N3yUEHHUs KIIETKU: CBETOBAs U DJIEKTPOHHAS
MUKPOCKOIUS; OMOXMMHYECKAE ¥ UMMYHOJIOTHYECKHE METOJbI. J[Ba THMa KIETOYHOH
OpTraHM3AIH: TPOKAPUOTHYUECKAS U DYKAPUOTHUECKUEC KIICTKH.

o Jlemoncmpayus. [IpuHIUNIAATBHBIE CXEMBI YCTPOMCTBA CBETOBOTO U JJIEKTPOH-

HOTO MHKpOcKoma. CXembl, WUTFOCTPUPYIONTHE METObI MperapaTUBHON OMOXH-
MUU 1 UMMYHOJIOTHH.

Tema 3.2 Xumuueckasi opraHu3anus ;KuUBoro Bemecrna (9 gacon)

DneMEeHTHBIM COCTaB XWUBOTO BemlecTBa Ouocdepsl. PacmpocTpaneHHOCTH 3iie-
MEHTOB, WX BKJIaJ B 0Opa30BaHME >KMBOM MAaTEpHUH U OOBEKTOB HEXKUBON MPHUPOIBL.
MakposieMeHTbl, MUKPO3JIEMEHTHI; UX BKJIaJ B 00pa30BaHUE HEOPraHWUYECKHX U Opra-
HAYECKUX MOJIEKYJ JKMBOTO BelecTBa. Heopranmdyeckre MOJIEKysbl )KUBOTO BEIIECTBA:
BO/Ia; XMMHYECKHE CBOWMCTBA M OHMOJOTHMYECKas POJb: PACTBOPHUTENb TUAPOPUIBHBIX
MOJIEKYJ, cpefia MPOTeKaHUsI OMOXMMHUYECKHUX MPEBPAIICHH; pOb BOJIBI B MEXMOJIe-
KYJISIPHBIX B3aMMOJEHCTBUAX, TEIUIOPEryysiiuu u Jp. Colu HEOpraHM4EeCKUX KHUCIOT,
UX BKJIaJ B 00€CeueHHUe MPOLECCOB KUZHEACATEIbHOCTU U MOIEpKaHUE TOMEOCTAa3a.
Posib KaTMOHOB M aHMOHOB B OOECIEUYEHUHU IPOLIECCOB KU3HEAEATENbHOCTH. OcMOC U
OCMOTHYECKOE JABJIECHHE; OCMOTHYECKOE MOCTYIUICHHE MOJEKYJ B KJIeTKy. bydepHsie
CUCTEMBI KJIETKU U oprann3ma. Opranndeckrue MOJIEKyJibl. bruonaornueckue moammepsl —
O€JIKM; CTPYKTypHasl OopraHuzaisi (mepBUYHAs, BapUaHThl BTOPUYHOM, TpETUYHAS U
YeTBEPTUYHASI CTPYKTYpHAsi OpTaHU3aIMsl MOJIEKYJ OellKa U XMMUYECKUE CBSI3H, UX 00-
pasyromiue). CBolcTBa O0EIKOB: BOJIOPACTBOPUMOCTD, TEPMOJIAOUIIBHOCTD, TOBEPXHOCT-
HBII 3apsa U Ap.; AeHaTypauus (oOpatuMas U HeoOpaTumasi), peHaTypalus; OHOJIOr -
YECKUW CMBICH M MpakThudeckoe 3HaueHue. OyHkuuu OenKoBbIX MOJeKkyl. buomornue-
CKHE€ KaTaJln3aTopbl — O€NKH, KiaccuduKanus, UX CBOMCTBA, pojib OEIKOB B o0ecreye-
HUU TPOILIECCOB KUZHENEATEIbHOCTH. YTIEBOAbI B KU3HU PACTCHUM, )KUBOTHBIX, IPH-
00B U MUKPOOPraHu3MoB. CTPYKTypHO-(PYHKIIMOHAJIbHBIE OCOOCHHOCTH OpraHU3alUU
MOHO- U AucaxapuJoB. CTpoeHHe U OMOJOrHuYecKast posib OMOMOJMMEPOB — MOJUcaxa-
puaoB. JKupbl — OCHOBHOM CTPYKTYPHBIM KOMITIOHEHT KJIETOYHBIX MEMOpPaH U UCTOYHUK
sHeprur. OCOOEHHOCTH CTPOEHHMS KUPOB U JIUIOUAOB, JieXKAalllue B OCHOBE UX (YHK-
LHMOHAJIBHOM aKTUBHOCTHU HA YPOBHE KJIIETKHU U LeJ0CTHOro opranusma. JJHK — momneky-
Jbl HACJEICTBEHHOCTH; HWCTOpUS HU3Y4YEHHUS. YPOBHU CTPYKTYpHOH OpraHu3aluy;
CTPYKTYypa MOJUHYKIECOTUIHBIX LIENEH, MPaBUIO KOMIUIEMEHTapHOCTH (mpaBuio Yap-
radda), nBoitHas cnmpans (Yorcon u Kpuk); 6uonorudeckas ponbp JJHK. 'enetnue-
CKHi1 KoJ, cBoiicTBa kona. Penymnukanusa JJHK, nepenava nacnencrBenHoi nadopma-
MU U3 TIOKOJICHHs B MokojeHue. [lepenaua HacneacTBeHHON MH(bOpMauu U3 sSApa B
uuroruiazmy; Tpanckpunuus. PHK, crpykrypa u ¢pynkunu. MHdopmalimonssle, TpaHc-
NopTHbIE, pubocoManbHbie U perynstopusie PHK. «Manbie» MosieKyabl U UX POJib B
OOMEHHBIX TIpoleccax. BUTaMUHBI: CTpOeHUE, UCTOUHUKHU MOCTYIICHUS, (PYHKIUU B
OpraHu3Me.

Onpenenenue HYKICOTUAHBIX MOCIEIOBATEIBHOCTEN (CEKBEHUPOBAHKUE) TEHOMOB pac-
TEHUU U )KUBOTHBIX. | '€HOM yenoBeka. [ eHeTnueckass HHXKEHEpHsl; TEHOAUArHOCTUKA U
reHotepanus 3a0071eBaHUI YeJIOBEKA U )KUBOTHBIX.

e Jlemoncmpayus. OObeMHBIE MOJIENH CTPYKTYPHOU OpraHu3ali OMOJIOTHUYECKUX

MOJIMMEPOB: OEJIKOB M HYKJIEMHOBBIX KHCJIOT; UX CPaBHEHUE C MOJIETSIMU UCKYC-

CTBEHHBIX TIOJIMMEPOB (TIOJIMBUHWIXJIOPU/ U JIP.).



JLp.Nel «Depmenmamusnoe pacujenienue nepoKcuoa 8000pooa 6 MKAHAX Oped-
HU3MAa»

Il.p.Nel «Onpedenenue Kpaxmana 8 pacmumebHulX KIemKaxy

IL.p.Ne2 «Pewenue 3a0au no mMonexkyasipHOU OUOI02ULY
Tema 3.3 CTpoeHue u GpyHKUMH NPOKAPUOTHYECKOH KJeTkH (1 gac)

HapctBo [Ipoxapuotsl (HpoOsiHkK); cucTeMaTHKa W OTIEIbHBIC MPEICTABUTEIN:
MaHoOaKTepuu, OaKTEpUH U MUKOIUIa3Mbl. Dopma U pa3Mepsl MPOKAPHUOTUYECKHUX KITe-
ToK. CTpoeHHEe UTOIIa3Mbl OAKTepUaTbHON KIIETKU; JIOKanu3amus GEepMEHTHBIX CHC-
TEM M OpraHu3alus MeTadoiu3Ma y MHpoKapHoT. ['eHeTHueckwil ammapar OakTepuii;
OCOOCHHOCTH peaju3aluu HaciencTBeHHOW uHpopmaruu. OCOOCHHOCTH KHU3HEACH-
TEIbHOCTU OakTepwii: aBTOTPOQHBIE U TeTepOTpOo(dHbIE OakTepuu; a’poOHbIE U aHa-
3poOHbIE MUKpOOpraHu3Mbl. CriopooOpa3zoBaHue U €ro OMOJIOrMYecKoe 3HaueHue. Pas-
MHOKEHUE, H0I080U npoyecc y bakmeputl, pekomounayuy. Mecto u poiib MPOKapUoT B
OHOIIEHO3aX.

o Jlemoncmpayus. CXeMbl CTPOEHUS KIETOK Pa3IMUHbIX IPOKAPHOT.

Tema 3.4 CTpyKTYpHO-PYHKIMOHAIbHAS OPraHU3alMs KJIETOK IyKapuoT (6 4acoB)
[uTonnazMa syKapuOTHYECKON KIeTKH. MeMOpaHHbIM NPUHIUI OpraHu3aluu Kiie-
TOK; CTpO€HHE OMOJOTHYEeCKON MeMOpaHbl, MOpQOJOTHUYECKUe U (PYHKIIMOHAIbHbBIC
0COOEHHOCTH MeMOpaH pa3InYHbIX KJIETOYHBIX CTPYKTYp. OpraHeisl HIUTOMIIA3MBbI, UX
CTpyKTypa ¥ QyHkuuu. HapyxHas nuromiazmaruyeckas MeMOpaHa, SHJOoIMIa3MaTuye-
CKasl CETh, anmapar [ 0JIbJKH, TU30COMBI; MEXaHNU3M BHYTPHUKJIETOYHOIO TUIIECBAPEHUS.
MUTOXOHAPUH — SHEPTETUYECKHE CTAHUMU — KIJIETKH; MEXaHU3Mbl KJIETOYHOTO JIbIXa-
HusA. Pubocomel u Ux ydactue B npoueccax Tpancisauuu. Knetounslil uentp. Opranou-
Ibl IBUJKEHUS: JKTYTUKUA U pecHUYKHU. [{uTockener. CreuuanbHble OpraHOMBI IIUTO-
IJ1a3Mbl: COKpaTUTENbHbIE BAKYOJIU U Ap. B3auMozeiicTBue opraHon1oB B 00ecreyeHuu
npoieccoB Merabosin3ma. OCOOEHHOCTH CTPOCHMSI PACTUTENBHBIX KJIETOK; BaKyOJd U
macTuAbl. Buabl miactum; ux cTpykTypa U pyHKIMOHANIbHBIE 0cOOeHHOCTH. KneTou-
Has cTeHKka. OCOOEHHOCTH CTPOEHUs KJIETOK rpuOoB. BiitoueHus, 3HaU€HHE U pOJIb B
MeTabonu3me kietok. KierouHoe s1po — LEHTp YNpaBiCHUS KU3HEACSITEIbHOCTHIO
kJeTKd. CTPYKTypblI KJIETOYHOIO apa: sepHast 0007I04YKa, XpOMATHH (T€TepOXpOMaTHH
Y 3yXpOMAaTHH), sApbILKo. Kapuomiasma; XUMHYECKUI COCTaB U 3HAYEHUE ISl KU3HE-
nesTenbHOCTU sApa. Juddepennuanbias akTUBHOCTh T€HOB; 3yXpOMaTHH. XPOMOCO-
MbI. CTpyKTypa XpOMOCOM B Pa3JIMYHbIE MEPUOBI KUZHEHHOIO LIUKJIA KJIETKH; KapHo-
TUI, TIOHATHE O TOMOJIOTMYHBIX Xpomocomax. JIMIUIOMIHBIN U TamjouIHbI HAOOpHI
xpoMocoM. Kiierounbie TexHOnOruu. CTBOJIOBBIE KIETKU M MEPCIEKTUBBI UX MPUMEHe-
HUA B Onosioruu v Meaununae. KiilonupoBanue pacTeHuid U AKUBOTHBIX.
o Jlemoncmpayus. Monenu kineTku. CXxeMbl CTPOEHHUSI OPTaHOUI0B PACTUTEIBHON U
YKUBOTHOM KJIETOK. MuKponpenaparsl KIE€TOK PACTEHUM, KUBOTHBIX U OJHOKJIE-
TOYHBIX TPHUOOB.

JLp.Ne2 «M3yyeHne CTpOCHUS PACTUTEIBHOW U KMBOTHOW KJIETOK IOJ MHUKPOCKO-
IOM.

I1.p.Ne3 «Habmronenue 3a IBHKEHUEM LIUTOILIA3MbI B PACTUTEIBHBIX KIETKAX)

[T.p.Ne4 «CpaBHeHUE CTpOEHUS KJIETOK PaCTeHUH, )KUBOTHBIX, TPUOOB U OAKTEPHil».
Tema 3.5 O0OMeH BelecTB B KJieTke (MeTa001u3M) (7 4acoB)



OOMeH BelIecTB U MpEeBpallleHHe SHEPTUH B KIETKE — OCHOBA BCEX MPOSBIICHUN €e
Ku3zHeneaTenpbHocTH. Karanutuyeckuil xapakrep peakuuii ooOmena BeuiectB. Kommap-
TMEHTAJM3ALMs POLECCOB METa00IM3Ma U JIOKAIU3alus crnelupuyeckux (pepMeHToB
B MeMOpaHax ONpeNeNICHHbIX KJIETOYHBIX CTPYKTYp. ABTOTpO(dHbIE U TeTepoTpOodHBIE
opranusmbl. [lmactuyeckuid u sHepreTudeckuid oOMeH. Peanuzarusi HacneaCTBEHHOMN
uHpopMaru. brosorudyeckuii CHHTE3 OEIKOB U OpyeUX OpeaHuyecKux MoaeKyl B KIeT-
ke. Tpanckpunuus; ee cymHocTh U MexaHusM. Ilpoueccunr uPHK; 6uonocuueckuii
cmbic U 3HayeHue. TpaHCHIALNA; CYIIHOCTh U MEXaHH3M. DHEPreTHUecKuil OOMEH;
cTpyktypa U Qynkuuu AT®. Drtansl 3HEpreTudeckoro ooMeHa. [loaroToBUTENbHBIN
ATall, pojb JIM30COM; HemoJiHoe (OeckuciopoaHoe) pacuierienue. [lomHoe kucmopo-
HOE OKHCIICHHE; JIOKAJIU3alHsl MPOLECCOB B MUTOXOHAPUAX. ConpspKeHUe pacenIeHUs
TJIIOKO3BI B KJIETKE ¢ pacmaaoM u cuHTe3oM AT®. dorocunHTes; cBeToBas (hasa U oco-
OCHHOCTH OpraHU3alliy THJIAKOUAOB I'paH, dHEpreTudyeckas IeHHOCTh. TeMHoBas (aza
(doToCcHHTE3a; MPOLECCHl TEMHOBOM (a3bl; MCIOIb30BAHUE HHEPTUU. XEMOCHHTE3.
[IpuHIUIIBI HEPBHOW W AHAOKPUHHOW PETYISIMU MPOLIECCOB MPEBPAIICHUS BEIIECTB U
SHEPIrUU B KIIETKE.

o Jlemoncmpayus. Cxembl IyTeil MeTaboanM3Ma B KJIETKE. JHEPTeTUUECKU 0OMeH
Ha IpHUMepe pacileryieHus ToKo3bl. [Inactuyeckuidi oOMeH: OuocuHTe3 Oeka u
doTtocuHTe3 (Monenu-anuMkKanuu). CXeMbl, OTpa)karollue MPUHLHUIBI PEryis-
MK MeTadoJIM3Ma Ha YPOBHE LIEJIOCTHOTO OPraHU3Ma.

e [1p.No5 «CpaBHeHHE TPOLIECCOB OPOKEHUS U ABIXAHUS

e [1p.Ne6 «CpaBHeHue poiieccoB (POTOCMHTE3a U XEMOCUHTE3a

Tema 3.6 ’Ku3HeHHBIH UK/ KJIETOK (2 yaca)

Krnerku B MHOTOKIIETOUHOM Opranuszme. [lonstue o nuddepeHnnpoBke KIETOK MHO-
TOKJIETOYHOT'O OpraHu3Ma. JKU3HEHHBbIN UK KIETOK. TKaHU OpraHu3ma ¢ pa3HOM CKO-
POCTBIO KJIETOYHOTO OOHOBJICHMS: OOHOBJISIFOIIMECS, pacTyliue W cTraOuiibHble. Pa3-
MHOKE€HHE KJIETOK. MUTOTHYECKUM IUKII: uHTepda3a — nepruoja MOArOTOBKH KIIETKU K
nenenuto, peaymukanusa JIHK; Mutos, dha3el MUTOTUYECKOTO JIeJIeHUs U peoOpa3oBa-
HUSI XPOMOCOM B HUX. Mexanuzm o6pazoeanusi epemeHna OeleHus U pacxorcoeHus 0o-
YepHUX Xpomocom 8 anagaze. buonorndeckuil cMpIC MUTO3a. brosornyeckoe 3Haue-
HUE MUTO3a (Oecroyioe pa3MHOKEHHUE, POCT, BOCIIOJHEHUE KIETOUHBIX IOTEPh B (PU3HO-
JOTUYECKUX U MATOJIOTMYECKUX yciaoBuAX). [lonarue o perenepauuu. Hapyuwienus un-
MEHCUBHOCMU KIIeMOYHO20 DPA3MHONCEHUSI U 3a0071e6aHUsL 4eN08eKaA U IHCUBOMHDBIX.
mpoghuyeckue 538bl, 000POKAUECMEEHHbIE U 310KAYECNEEHHbIE ONYXOIU U Op.

e Jlemoncmpayusi. MUTOTUYECKOE JEIEHUE KIETKU B KOPEIIKE JIyKa MOJ MUKpPO-
CKOIIOM M Ha cxeme. [ 'ucronornyeckue npenaparsl pa3audyHbIX TKAHEH MIIEKOMU-
Tarmmx. CXeMbl CTPOCHUSI PACTUTEIBHBIX U )KMBOTHBIX KJIETOK Pa3IUYHBIX TKa-
Hel B mpouecce aeseHus. CxeMbl IMyTel pereHepaud OpraHoB U TKAHEN y KU-
BOTHBIX Pa3HBbIX CUCTEMATUYECKUX TPYMII.

o Jl.p.Ne3 «M3yuenue a3 MHUTO3a B KIETKAX KOPEIITKA JTyKa)

Tema 3.7 HekJierounblie popmbl :xu3Hu. Bupycel u 6axkrepuodarm (2 yaca)
Bupycel — BHyTpUKJIETOYHBIE APa3UThl HA TECHETUYECKOM YpOBHE. OTKpBITUE BUPY-
COB, MEXaHU3M B3aUMOJICHCTBUSI BUPYCa M KJIETKH, MH(PEKIMOHHBIN mpolecc. BepTu-



KaJIbHBII ¥ TOPU30HTAJIBHBIA TUN TEpeladyd BUPYCOB. 3a00JieBaHUs KUBOTHBIX U pac-
TEHUM, BbI3bIBaEMble BUpycaMu. BupycHbie 3a00sieBaHMsl, BCTPEUAIOUIUECS Y YETOBEKA;
rpun, renatut, CITU/I. baktepuodarmu.
e Jlemoncmpayus. Monenu pa3iiMyHbIX BUPYCHBIX dacTHIl. CXEMbl B3aHUMOJIECUCT-
BUSI BUPYCaA U KJIETKHU IMPHU TOPUZOHTAIIBHOM M BEPTUKAIBHOM THUIIEC NIEPEJavn UH-
dexmun. CXxembl, OTpaXkarolye MPoIecc pa3BUTHS BUPYCHBIX 3a00JICBaHUM.

Tema 3.8 Kiierounasi reopus (3 daca)

Kiterounas teopust CTpoeHHs OpraHu3MOB. VIcTOpusl pa3sBUTHS KIETOYHOU TEOPUH;
pabotsl M. lIneiinena, T. [lIBanna, P. Bpoyna, P. Bupxosa u apyrux yuensix. OcHOB-
HbIE MOJIOKEHUSI KJIETOYHOM TEOPUH; COBPEMEHHOE COCTOSIHHE KJIETOYHON TEOpuu
CTPOCHHS OPraHU3MOB. 3HAYCHHUE KJIETOUYHOW TEOPUH JJIsl Pa3BUTHS OUOJIOTHH.

o Jlemoncmpayus. buorpapuu yueHbIX, BHECHIMX BKJAJ B Pa3BUTHE KJICTOYHOMN

TEOPHUHU.

e (OcHosuble nonsimus. OpraHu4ecKre U HEOPraHMYECKHUE BEIIECTBA, 00pa3yrolue
CTPYKTYpHBIC KOMITOHEHT KJIETOK. IIpoKapruoThl: OaKTEpUU M CHHE-3EJICHBIC BO-
nopociu (maHobakTeprun). IyKapuoTudeckas: KieTka; MHOT0ooOpa3ne 3yKapHuoT;
KJIETKH OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OpraHu3MoB. OCOOCHHOCTH PacTH-
TEJIbHOW U )KMBOTHOM KJIETOK. ApO M HMUTOILIa3Ma — IJIaBHBIE COCTaBHBIE YACTH
KJIeTKH. OpraHouasl UTOIIa3Mbl. BKitoueHus. XpoMOCOMBI, UX cTpoeHue. Jlu-
IJIOWJIHBIA M TaIUIOWIHBIN HaObopbl xpomocoM. Kapuotun. JXKu3HEHHBIH MK
KJIeTKHM. MUTOTHUYECKUI LUK, MUTO3. buojorndyeckuii cMpicsi MuTOo3a. buojoru-
YecKoe 3HaueHue MuTo3a. [[0JI0KEeHUST KIETOYHOW TEOPUU CTPOCHUS OpPraHu3-
MOB.

e Vmenus. OOBACHATh PUCYHKH M CXEMBI, NpejAcTaBleHHble B yueOHuke. Camo-
CTOSITEJIBHO COCTAaBJIATh CXEMBI NPOLECCOB, MPOTEKAOIMMNX B KIETKE, U JOKaIU-
30BaTh OTAEJBHBIE UX 3TANbl B PA3JIUYHBIX KIETOYHBIX CTPYKTypax. Mmmroctpu-
pOBaTh OTBET NPOCTEHIIMMHU CXEMaMHU U PUCYHKaMU KIIETOUHBIX CTPYKTYp. Pabo-
TaTb ¢ MUKPOCKOIIOM M M3TOTOBJIATH MPOCTENIINE NIPenapaThl 11 MUKPOCKOIH-
YECKOT'O UCCIIEN0BAHUA.

e Meowcnpeomemnvle cesa3u. Heopranmveckas XuMusi. XUMHYECKHE CBS3H.
Crpoenue BemectBa. OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu. QOpranuye-
cKasi XuMus. [[pUHIMIIBI OpraHu3anuyu OPraHUYEeCKUX COCAUHECHUM. YTJIEBOJBIL,
KUPBI, OCITKU, HYKJICMHOBBIE KUCIOTh. Pu3uka. CBOMCTBA KUIKOCTEH, TEILIO-
BbIE SIBJICHUS. 3aKOHBI TEPMOIMHAMUKH.

e K.p.Ne3 «CrpoeHne u XUMHUYECKUN COCTAB KIETKH»

PA3JIEJI 4

Pa3mHo:xeHnune opranusmos (7 yacoB)
Tema 4.1 Becnosioe pa3MHoOKeHUE PACTEHUI U )KUBOTHBIX (2 Jaca)

DopMbI OECTIONIOTO PA3MHOXKEHUS: MUTOTUYECKOE JISJICHUE KIIETOK OJHOKJICTOYHBIX;
criopooOpa3oBaHue, TOYKOBAHUE Y OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHWU3MOB;
BETETATUBHOE Pa3MHOKEHHE. bHOJIOrHueckuii CMBICI U ABOJIFOIIMOHHOE 3HAUYCHHE Oec-
MOJIOTO PAa3MHOMXKEHHUS.



b ﬂeMOHcmpaI/ﬁ/lﬂ. CnocoOBl BEreTaTUBHOIO Pa3MHOKCHUSA IIJIOAOBBIX IOCPEBLCB U
OBOIOHBIX KYJBbTYDP. CxeMmnbl U PUCYHKH, ITOKA3bIBAIOINHEC IMOYKOBAHUC APOKIKCBBIX
FpI/I6OB N KUIIICYHOIIOJIOCTHBIX.

Tema 4.2 IlosioBOe pa3MHOKeHHE (5 YacOB)

[TonoBoe pa3MHOKEHUE pacTEHUM U KUBOTHBIX. [loj0Bas cucrteMa, oprassl MOJIOBO-
ro pa3MHOXEHUs MJleKonuTarmux. ['amerorene3. I[lepuonabl oOpa3oBaHUs TMOJIOBBIX
KJIETOK: pa3MHOKeHHe U pocT. [lepuoa co3peBanus (meiio3); npodasa | u nporeccsl, B
HEW MPOUCXOJAIINE: KOHBIOTalus, KPOCCUHIOBEp. MeXaHU3M, T€HETUYECKUE MOCIE-
CTBUS M OMOJIOTHUECKHUI CMBICT KpOCCHHTOBepa. bromornueckoe 3HaueHue U OMOIOTH-
yeckuil cMmbIca Meio3a. Ilepuoa gopmupoBaHus MOJOBBIX KIETOK; CYITHOCTb U OCO-
o6ernoctu TedeHusi. OCOOEHHOCTH CliepMaToreHe3a U oBoreHe3a. OCEMEHEHHUE U OTLIO-
NOTBOpeHrEe. MoHO- U monucnepMusi; OuMosiorndeckoe 3HaueHue. HapyxHoe U BHYT-
peHHee omnonoTBopeHue. [laprenorenes. Pa3zBuTre MogoBbIX KIETOK Y BBICIIMX pacTe-
HUI; TBOMHOE OIJIOJJOTBOPEHHE. DBOJIOLMOHHOE 3HAYEHUE TIOJIOBOTO Pa3MHOKEHHS.

e Jlemoncmpayus. Mukponpenapatsl SUIEKIETOK. CXeMa CTpOCHUSI CIEPMATO30UI0B

Pa3IUYHBIX JKUBOTHBIX. CXEMbl U PUCYHKH, MPEACTABIAIONINE pa3zHOoOpasue mo-

TOMCTBA Y OAHOM ITapbl POJAUTEIEH.

e OcHnogHble nonamusi. MHorooOpasue GopM U pacrnpoCTPaHEHHOCTh OECIOJIOTO pa3-
MHOXXEeHHsI. bruosorndeckoe 3HaueHue 6ecrnoyioro pazMHoxkenus. [lomoBoe pa3mHo-
KEHUE U ero OuoJsiornyeckoe 3HaueHue. OpraHpl MOJIOBOM CUCTEMBI, MPUHIIUIIBI UX
CTpoeHHud u rurueHa. ['amerorenes; mMeio3 u ero 6uonornyeckoe 3HadeHue. Oceme-
HEHHUE U OTUIOI0TBOPEHUE.

o  Vmenus. OOBICHATH Mpoliecc MeHo3a U JIpyrue 3Tanbl 00pa30BaHUs MOJOBBIX Kile-
TOK, UCIIOJIb3YysI CXEMbl U PUCYHKU U3 yuyeOHUKa. XapaKTepus3oBaTh CYIIHOCTh Oec-
II0JIOTO U MTOJIOBOTO PA3MHOKEHHS.

o  Meoscnpeomemnvle ceazu. Heopranudeckasi XuMus. 3aiura IPUPOLI OT BO3JEH-
CTBHS OTXOJIOB XMMHUYECKUX NPOU3BOACTB. DU3HKA. DIeKTpoMarHutHoe mnoiue. Mo-
HU3HUPYIOLIEE U3TyUYECHHE, TOHATUE O J03€ U3ITyUYEeHHS] M OMOJIOrMYECKOM 3alIuTe.

e [1.p.No7 «CpaBHEHHME IPOLIECCOB MUTO3a U ME103a»
e [1.p.Ne§ «CpaBHEHHE TPOIIECCOB OECIOJIOTO U TTOJIOBOTO PA3MHOKEHUS

e [1.p.Ne9 «CpaBHeHHE MPOLECCOB OIMIOJOTBOPEHUS Y IBETKOBBIX PACTEHUI U MO3BO-
HOYHBIX KUBOTHBIX»

e K.p.Nod «Pa3MHOkKEHUE OPTAaHU3MOBY

PA3JIEJI 5
NuauBuayajabHoe pa3Butue opranu3mos (13 yacos)
Tema 5.1 DmMOpuoHAILHOE pa3BUTHE *KUBOTHBIX (6 4acOB)

Tunbl SHIEKIETOK; TOJSIPHOCTD, pacHpeAcIiCHUE JKEJITKAa U TeHETUUYECKUX JTeTEPMHU-
HaHT. OOOJIOUKH SIiIa; aKTUBAIUs OIJIOJAOTBOPEHHBIX SMIIEKIETOK K pa3Butuio. Oc-
HOBHBIC 3aKOHOMEPHOCTH JAPOOJICHUS; 00pa30oBaHUE OJHOCIOMHOIO 3apojibliia — OJa-
cTynbl. [acTpysnsius; 3aKOHOMEPHOCTH 00Opa30BaHUs JABYCJIOMHOTO 3apojblilia — racT-




pyJibl. 3apoAbIlIEBbIE JUCTKUA U WX JanbHeias auddepenuuponka. [lepsuunblii opra-

HOreHe3 (HeWpyisiius) u JanbHeuas nuddepeHuupoBKa TKaHe, OpraHoB U CUCTEM.

Perynsuust s)MOpHOHAIBHOTO Pa3BUTHS; AETEPMHUHALIMS UM 3MOpUOHANbHAS WHIYKIIHS.

Ponb HepBHOM M SHIOKPUHHOW CUCTEM B OOECIECYEHUH SMOPHUOHAILHOTO Pa3BUTHUS OP-

raHU3MOB. YTpaBlICHHE Pa3MHOKEHHEM PACTeHHH W >KUBOTHBIX. McKkyccTBeHHOE oce-

MCHEHHE, OCeMeHeHHe IN VItro, mepecaaka 3apozpiiieid. KioHWpoBaHWE pacTCHHU H

’KUBOTHBIX; IEPCIEKTUBBI CO3JaHUS TKAHEW U OPTraHOB YEJIOBEKA.

o Jlemoncmpayus. CpaBHUTENbHBIA aHAJIU3 3apOAbILIEH MO3BOHOYHBIX HA PAa3JIMYHbIX
ATamax SMOPUOHAIBHOTO pa3BUTHsA. Moaenu SMOPHOHOB JIAHIIETHUKA, JISTYIICK WU
APYTUX KUBOTHBIX. TaOIuIlbl, MILTIOCTPUPYIOIINE OECIONIOEe U MOJIOBOE Pa3MHOXKe-
HUE.

Tema 5.2 IlocTaMOpHOHAJIbHOE Pa3BUTHE )KUBOTHBIX (2 yaca)
3aKOHOMEPHOCTH TOCTAMOPHOHAIIBHOIO mNepuoja pa3sutus. Hempsmoe pa3Bu-

THE; TIOJHBIA M HEMOJHBIN MeTamop(o3. bruonornyeckuit cMbICI pa3BUTHSL C METAMOP-
¢do3zom. Ctamuu mOCTIMOPUOHAIBHOTO Pa3BUTHUA (JIMUMHKA, KyKoJika, uMmaro). [Ipsmoe
pa3BUTHE: AOPENPOLYKTUBHBIN, PENPOAYKTUBHBIM U MOCTPENPONLYKTUBHBIM MEPUOMBI.
CrapeHue u cMepTh; OMOJIOTUS TPOJAOKUTENBHOCTH JKU3HU.

Lemoncmpayus. Tabnuipl, WIUTIOCTPUPYIOIIKE IPOLECC MeTaMop(o3a y 4JIEHUCTO-

HOTUX U O3BOHOYHBIX (KECTKOKPBUIbIE U YEIIyHYaTOKPbLIbIE, aM(pUOUN).
Tema 5.3 OnTOrene3 Boicinx pacrenuii (1 gac)

buonoruueckoe 3HaueHue NBONHOIO OIMJIOJOTBOPEHMS. DMOPHOHANIBHOE Pa3BUTHUE;
JICJICHHE 3UTOThl, 00pa3oBaHUE TKaHEW M OpraHoB 3apoisima. IlocramOpuoHanbHOE
pa3sutue. [Ipopactanue cemsH, qudpepeHurpoBKa OpraHoB U TKaHEW, OPMUPOBAHUE
moOeroBoil 1 KOPHEBOM cucTeM. Perynsuus pa3BUTHS paCTEHUIA; PUTOTOPMOHBI.

Lemoncmpayus. Cxembl SMOPHOHAIBHOTO M MOCTAMOPHOHAJIBHOTO Pa3BUTHUSL BbIC-

IMX PACTECHUMU.

Tema 5.4 O0mue 3aK0HOMEepPHOCTH OHTOreHe3a (1 vac)

CxoacTBO 3apojibllieil u SMOpUOHANIbHAA AUBEPreHuus npu3HakoB (3akoH K. bapa).
buorenernueckuit 3akon (3. ['ekkens u K. Mromnep). PaGotst akagemuka A.H. CeBep-
1[0Ba, MMOCBALICHHbIE YMOPHOHATILHON M3MEHUMBOCTH (M3MEHUYUBOCTH BCEX CTAIUIl OH-
TOT€HEe3a; KOHCEPBAaTUBHOCTh PAaHHUX CTa Uil SMOPUOHATILHOTO Pa3BUTHS; BOSHUKHOBE-
HUE U3MEHEHUH Kak nmpeoOpa3oBaHUE CTAIUil pa3BUTHS U MOJHOE BbINAJEHUE MPEIKO-
BBIX IIPU3HAKOB).

o Jlemoncmpayusa. Tabnuna, oTpaxaromias CXOACTBO 3apOJbIIIEH MO3BOHOUYHBIX KH-

BOTHBIX. CxeMbl MpeoOpa3oBaHus OPraHOB U TKaHEH B (UIIoreHese.

Tema 5.5 Pa3BuTHe oprann3ma u oOKpyskamomas cpeaa (3 yaca)

Ponb daktopoB oxpyxkarouiei cpeabl B SMOPHOHAIBHOM U MOCTAMOPHUOHAIHLHOM
pa3BUTHM opraHuszma. Kputuueckue nepuojibl pa3Butus. BiausHue nusmMeHeHu romeo-
cTa3za OpraHu3Ma MaTepH M IJI0Jla B pe3yibTaTe BO3JIECUCTBUS TOKCUYHBIX BEUIECTB (Ta-
0a4HOro JIbIMa, aJIKOT0JIsl, HAPKOTUKOB U T.JI.) Ha X0/ dMOPHUOHAIBHOTO U MOCTAIMOPHUO-
HaJBHOTO TEPUOJIOB pPa3BUTUA (BPOXKIEHHBIE ypojacTBa). [loHsTHE O pereHepanuu;
BHYTPHKJIETOYHAsA, KIETOYHAs, TKAaHEBas U OpraHHas pereHeparus. JBOJIIOIUS CIoco0-
HOCTH K pereHepanuu y NO3BOHOYHbBIX )KUBOTHBIX.

o Jlemoncmpayus. ®ororpaduu, oTpakaroue MocieCTBUS BO3AEUCTBUA (HAKTOPOB

Cpelbl Ha pa3BUTHE OpraHu3MoB. CXeMbl U CTaTUCTUYECKUE TaOJIUIIbI, JEMOHCTPH-



pYIOIIME MOCIEACTBUS YIIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB M Tabaka Ha XapakTep
Pa3BUTHS MPU3HAKOB U CBOMCTB Y MOTOMCTBA.

e Ocnognvle noHamus. DTanbl IMOPUOHATBHOTO PA3BUTHSl PACTEHUN U >KHUBOTHBIX.
[lepronbl MOCTAIMOPUOHANBHOTO pa3BUTHS. bHoJOrmueckas MpPOIOJHKUTEIBHOCTD
KU3HHU. BrusHUe BpeAHBIX BO3ACHCTBUN KypeHUs, yNOoTpeOJeHHus HAapKOTUKOB, all-
KOTOJIsI, 3arpsI3HEHHS OKPY)KAIOIIEH cpelbl Ha pa3BUTHE OpraHU3Ma U MPOJIOJIKU-
TEJIbHOCTD KU3HH.

o  Vmenus. O0BICHITH IMpoHecCC pa3dBUTHUA JKHUBLIX OPraHU3MOB KaK PC3YJIbTAT ITOCTC-
IICHHOM pcain3daliin H&CJ’I@I[CTBCHHOﬁ I/IH(bOpMaHI/II/I. Paznuuarte u 0XapaKTCPpU30-
BAaTb PAa3JIMYHBIC IICPpUOABI OHTOI'CHC3a M YKA3bIBATH q)aKTOPBI, H66HaFOHpI/ISITHO
BJIMAOIIHNEC HAa Ka)KI[BIﬁ N3 OTAIIOB pa3sBUTHS.

e  Meoswcnpeomemnvie cesazu. Heopranudeckasi XuMus. 3aiura IpUPObl OT BO3JEH-
CTBHS OTXOJIOB XMMHUUYECKUX MPOU3BOACTB. PU3HUKA. DJIeKTpoMarHutHoe mnose. No-
HU3HUPYIOLIEE U3ITyUYEHHUE, TOHATHE O J03€ U3ITyUYEHUs U OMOJIOTMYECKON 3allUTe.

e K.p.No5 «MHauBHayanbHOE pa3BUTUE OPTAaHU3MAY

PA3JIEJL 6

OCHOBBI TeHeTHKH U cejieknuu (27 4acoB)

Tema 6.1 UcTopusi npeacTaB/IeHUIl 0 HACJIEICTBEHHOCTH U U3MEHYNBOCTH (2 yaca)

[IpeacTaBienust APEBHUX O POACTBE M XapaKTepe Nepeaaydr MPU3HAKOB U3 MOKOJIe-
HUSI B TIOKOJIEHHE. B3riisiibl CpeTHEBEKOBBIX YUCHBIX Ha MPOIECCHI HACIIEIOBAHUS MPU-
3HakoB. Mcrtopusi pa3BuTus reHeTMkH. OCHOBHBIE TMOHSTHS reHeTuku. [IpusHaku u
CBOWMCTBA; T'€HBI, aAJIJIEJIbHbIC TeHbl. | OMO3UTOTHBIE U T€TEPO3UTOTHBIC OpPTraHU3MBbl. | e-
HOTHUN U eHoTUr opranusma. ['eHopoH.
e Jlemoncmpayus. buorpadun BUIHEHIINX TEHETUKOB.

Tema 6.2 OcHOBHBIE 3aKOHOMEPHOCTH HacJeACTBeHHOCTH (14 yacoB)
MounekynspHas CTpyKTypa resa. ['eHbl CTpyKTypHbIE€ U peryiaropHbie. [lonBuxkHbIE
TEHETUYECKUE BJIEMEHTHI. Perymsiiusi 3KCIpecCuu T€HOB HAa YPOBHE TPAHCKPUIILINH,
npoueccudra ”PHK u tpancisiuu. XpomocoMHas (siaepHasi) 1 HEXpoMOcoMHas (I[H-
TOIUTa3MaTHUYECKast) HACIEeICTBEHHOCTh. CBsI3b MEXK/y T€HAMU M MPU3HAKAMU. 3aKOHO-
MEPHOCTH HacJIeIOBaHUS MPU3HAKOB, BbIABICHHBIC [. Menaenem. ['ubpunonoruueckuit
METOJ M3yYEHUsI HACIIeJICTBEHHOCTH. MoHOrHOpuHOe CcKpemmBanue. [lepBoiii 3akoH
Menpens — 3aKkOH JOMUHHUpOBaHUE. BTopoi 3akoH MeHaens — 3aKOH paclIeTUICHUs.
[TonHOE M HEMOJHOE TOMUHHUPOBAHUE. 3aKOH YHUCTOTHI FaMET U €ro IUTOJOTHYECKOe
o0ocHOBaHME. MHOXECTBEHHbIE aJlJIeNH. AHamu3upylouiee ckpemmBanue. Jurudpun-
HOE U MOJUTHOPUAHOE CKpEelIMBaHUE; TPETU 3aKoH MeHenss — 3aKOH He3aBHCHUMOTO
KOMOMHUPOBaHUSA. XPOMOCOMHAsI TEOPUsI HACJICICTBEHHOCTU. ['pynIibl CLIETUICHUS Te-
HOB. ClIeTJIEHHOE HacjleqoBaHue MpU3HaKoB. 3akoH T. Moprana. [lonHoe u HenomHoe
CLICTUICHUE T€HOB; PACCTOSIHUE MEXKy T€HaMH, PACIOJIOKEHHBIMUA B OJTHOM XPOMOCOME;
F€HETUYECKUE KAPThl XpOMOCOM. ['eHeTHdeCcKoe OnmpeaeeHHe MoJa; TOMOTaMETHBIN U
reTeporaMeTHeIN 1oj. ['eHeTndeckass CTpyKTypa MOJOBBIX XpoMocoM. HacienoBaHue
MIPU3HAKOB, CLUEIUIEHHBIX C MTOJIOM. ['@HOTHI KaK LIeJOoCTHAsA cuctemMa. B3anmonaencreue
aJUIeNIbHBIX (JIOMUHHPOBAHUE, HETIOJHOE JIOMUHUPOBAHUE, KOJOMUHUPOBAHUE U CBEPX-



JTOMUHUPOBAHUE) U HEAJJICNIBbHBIX (KOMIUIEMEHTAPHOCTh, SMUCTA3 U MOJUMEPHS) T€HOB

B ompeJieJieHuH npu3HakoB. [Inefiorponus. DKCnpecCUBHOCTD U MEHETPAHTHOCTh I'eHa.

e Jlemoncmpayus. KapTel XpoMocoM desioBeKka. PO0CTIOBHBIE BBIIAIOMIMXCS MPEICTa-
BUTEJIEH KYJIbTYPBHI.

e [Ip.Nel0 «CocraBieHue cxeM CKpEIBaHUS
e [lp.Nell «Pemienue reHeTHUECKUX 3a7a4 HA MOHO- U JUTHOPUAHOE CKPEIIUBAHUE)

i HpN912 «PelmeHne reHeTHUECKUX 3a1a49 Ha IMPOMCIKYTOYHOC HACJICAOBAHUC IIPpH-
3HAaKOB»

o [Ip.Nel3 «PemieHre reHETUUECKHX 3a]1a4 Ha CIEIIJICHHOE HACTIECIOBAHUE)
o [Ip.Nel4 «PenieHne reHETUUECKHUX 3a]1a4 HA HACJIEOBAHUE, CIICTVIEHHOE C TOJIOM)
o [Ip.Nel5 «PemieHne reHeTUUECKHUX 3a/1a4 HA B3aUMO/ICVICTBUE TEHOB)

Tema 6.3 OcHOBHBIE 3aKOHOMEPHOCTH H3MEeHYMBOCTH (6 YacoB)

OcHoBHBIE (OpMBI HM3MEHUMBOCTH. ['€HOTUNHMYECKass W3MEHYMBOCTh. MyTanuu.
I'eHHbIE, XPOMOCOMHBIE U F€HOMHBIE MyTaluu. CBONCTBAa MyTalMii; COMaTUYECKUE U
reHepaTuBHbIe MyTauuu. Heumpanvuvie mymayuu. IloiyneranbHple U JIETAIbHBIE MY-
tauuu. [IpuyuHBl M YacToTa MyTallMid; MyTareHHbIe (aKTOPbl. DBOJIIOIMOHHAS POJb
MyTalMi; 3HAYeHUEe MYyTaluil JUIsl TPaKTUKH CEIbCKOTO XO034iCTBa U OMOTEXHOJIOTHHU.
KomMOunHaTuBHass U3MEHYMBOCTh. Y POBHU BO3HUKHOBEHHS PA3JIMYHBIX KOMOMHAIUN Te-
HOB M MX POJIb B CO3/IaHUU T€HETUYECKOT0 pa3HooOpa3us B Ipeneaax Buja (KpOCCHHIO-
BEpP, HE3aBUCHUMOE PACXO0XKICHUE TOMOJIOTMYHBIX XPOMOCOM B IIEPBOM U JOYEPHUX
XpOMOCOM BO BTOPOM JEJIEHHHM M€H03a, OIJIOJIOTBOPEHUE). DBOIIOIMOHHOE 3HAYEHUE
KOMOMHATUBHONW M3MEHUYMBOCTU. 3aKOH TOMOJIOTUYECKHX PSIOB B HACIIEICTBEHHON
m3menunBoctu H.U. BaBunosa. denotunuueckas, uiad Moau(uKaiMoHHasi, U3MEHUH-
BOCTb. Ponb ycCIIOBMM BHEIIHEN CpeApl B Pa3BUTUH U NPOSIBIEHWH NPHU3HAKOB U
cBoicTB. CBoiicTBa MOAM(DUKAIMI: ONPENETICHHOCTh YCIOBHUSIMU CpE/bl, HaIlpaBJICH-
HOCTb, TPYNIOBOM XapakTep, HEHAcleayeMocTb. CTaTHCTHYECKHE 3aKOHOMEPHOCTH
MOAU(UKAIIMOHHON W3MEHYMBOCTH, BapUAIMOHHBIA Psii M BapUallMOHHAs KpUBasl.
Hopma peakuuu; 3aBUCHMOCTB OT IF€HOTHUIIA. Y IIPABJICHUE TOMUHUPOBAHUEM.

o Jlemoncmpayus. llpumepbl MOIUDUKAITMOHHON U3MEHYHBOCTH.

e Jlp.Ned «3yueHre n3BMEHUYUBOCTI.

o Jl.p.Ne5 «IlocTpoenue BaprallmOHHOW KPUBOM (pa3Mepbl JINCThEB PACTEHUMN, aHTPO-
MOMETPUYECKHE JAHHBIC YUAIIUXCS).

Tema 6.4 I'enernka yesnoBeka (2 yaca)

Metonapl u3ydeHusl HACICACTBEHHOCTH YEJIOBEKa: F€HEATOTHYSCKUN, OJIM3HEI[OBBIM,
UTOTE€HETUYECKUH U JIp. ['eHeTnyeckne KapThl XpOMOCOM 4esioBeka. CpaBHUTEIbHbBIN
aHaJIN3 XPOMOCOM YEJIOBEKA M UYeJIOBEKOOOPa3HBIX 00€3bsH. XapakTep HACIEIOBAHUS
MIPU3HAKOB Y YEJIOBEKA. [ €HHbIE U XPOMOCOMHBIE AHOMAJIMM YEJIOBEKA U BBI3bIBAEMBIC
uMu 3a0oneBanus. ['eHeTHUecKkoe KOHCYIbTHpOBaHKE. ['eHeTHUecKkoe poICTBO YeIoBe-
YECKHUX pac, UX OMOJIOTMYECcKasi paBHOIICHHOCTb.



e Jlemoncmpayusi. XpOMOCOMHBIE aHOMAJIMU Y€JIOBEKa U UX (PEHOTUITMYECKHUE MPOSIB-
JICHUS.

o [1.p.Nel6 «Pemenue 3a1a4 Ha UCCIICIOBAHUE POOCIOBHBIX)

Tema 6.5 Cejiekuus ;KUBOTHBIX, PACTeHHIT 1 MUKPOOPranu3MoB (3 Jaca)

[leHTpbl IPOUCXOXKIECHUS U MHOTOOOpa3ust KyJbTypHbIX pacteHuid. Copt, nmopoaa,
mTaMM. MeTobl CeNeKIIMU PACTEHUN M KUBOTHBIX: OTOOp M ruOpuau3aius; Gopmsl
oT0opa (MHAMBUIyaJIbHBIM U MaccoBbIi). OTaaneHHas ruOpuan3anus; SBJICHUE IreTepo-
3uca. MckyccTBeHHslll MyTareHes. Ceneknys MUKpOOPraHu3MoB. bHOTEXHOIOTHS U Te-
HETUYECKasl MHXKEHEpHs. TpaHCTeHHbIE PACTCHMsI; T€HHAs W KJIETOYHAs MHXCHEpUs B
KUBOTHOBOJICTBE. [IOCTMIKEHMSI M OCHOBHBIC HAIIPaBJICHUS COBPEMEHHOU CEJIEKIUU.
3HaueHHE CENEKUUU NIl Pa3BUTHUSL CEIIbCKOXO3AMCTBEHHOTO MPOU3BOJCTBA, MEIHUIIMH-
CKO#, MUKpPOOHMOJIOTMYECKOM U IPYTUX OTpaciieil MPOMBIIUICHHOCTH.

o Jlemoncmpayus. CpaBHUTENbHBIA aHAIN3 JOMAIIHUX >KHBOTHBIX, COPTOB KYJIBTYp-

HBIX PACTEHHN M MX JUKHUX IpeakoB. Komekuuu n npenapaTel COPTOB KYJIBTYPHBIX

pPacTeHU, OTIMYAIOLINXCSI HAUOOJIBLIEH MJI0JOBUTOCTHIO.

e (OcHosnble nonamus. I'eH. ' eHOTHII KaKk CUCTEMAa B3aWMOJEHUCTBYIOIIMX T'€HOB Opra-
Hu3Ma. [IpusHak, cBoiicTBO, (peHOTHN. 3aKOHOMEPHOCTU HAClI€Z0BAHUS MIPU3HAKOB,
BbIsiBIICHHBIE [ .MenaeneM. XpoMocoMHasi TeOpUsl HacAeACTBEHHOCTH. CLETUIEHHOE
HacyenoBaHue; 3akoH T. Moprana. ['eneTudeckoe onpeaesneHme 1noja y )XuBOTHbIX U
pactenuii. M3MmeHunBocTh. HacnencrBeHHass M HEHACJIEICTBEHHAsT W3MEHYUBOCT.
MyTannonHasi 1 KOMOMHATUBHAsT U3MEHYUBOCTh. MoOAU(pUKaluU; HOPMa PEaKIHH.
Cenexuust; rudpunuzanus u oroop. Copt, mopojia, mramm.

e Vmenus. OOBACHATP MEXaHU3MBI NI€pelayll IMPU3HAKOB U CBOWCTB M3 MOKOJIEHUS B
MIOKOJICHHUE, a TaK’KE€ BOZHUKHOBEHUE Y TOTOMKOB OTJIMYUI OT POAUTEIBCKUX (HOPM.
CocTaBUTh MPOCTEUIIINE POJOCIOBHBIE U peIllaTh TeHeTHYecKue 3aaaun. [lonnmats
HEO0OXOMMOCTh Pa3BUTHS TEOPETHUECKON T€HETUKH U MPAKTUIECKON CETEKIIUU IS
MOBBIIICHUS YPHEKTUBHOCTH CENBCKOXO3SMCTBEHHOTO MPOM3BOJCTBA M CHIDKEHUS
ce0eCTOMMOCTHU ITPOJOBOJICTBUS.

o  Meoscnpeomemnvle ceazu. Heopranudeckasi XuMus. 3aiura TPUPOLI OT BO3JEH-
CTBUSI OTXOJOB XMMHUUYECKHX MPOU3BOJACTB. Opranuuyeckas xumus. CTpoeHue u
(GYyHKUMM OpraHWYEecKUX MOJIeKyJ: Oenku, HykjienHoBble kuciotsl (JJHK, PHK).
®du3uka. JIMCKPETHOCTh DBIEKTPUYECKOTO 3apsiga. (OCHOBBI  MOJEKYISIPHO-
KUHETUYECKOW Teopur. CTAaTUCTUYECKUN XapakTep 3aKOHOB MOJIEKYJSPHO-
KUHETUYECKOW Teopuu. PeHTreHoBckoe uanydeHue. [loHsATHE O 103€ U3IIy4YCHUS U
ouonornueckoi 3anmre. ll.p.Nel7 «CpaBHuTenpbHas XxapakTepUCTHKa TOPOI U COp-
TOB»

HOPMbI U KPUTEPUUN OLHIEHUBAHUASA
OueHuBaHMe YCTHOIO OTBETA YYALIUXCH

Otmertka "S5" cTaBurcs B ciyyae:



1.3Hanus1, TOHUMaHUsI, TTyOUHBI YCBOCHHS 00YYaIOIMMUMCs BCEro 00bEMa MporpaMMHO-
ro Marepuana.
2. YMeHus BBIACHATH IJIaBHBIE MTOJ0KEHUS B U3yUEHHOM MaTepualie, HA OCHOBaHUU
(haxkTOB M MIPUMEPOB 0000IIATh, JIEJaTh BEIBOJIbI, YCTAHABINBATH MEKIIPEAMETHBIE U
BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IPUMEHSIET MOJYYECHHBIC 3HAHUS B HE3HAKOMOM
CUTYaIIUHU.
3. OTcyTCcTBUE OMIMOOK U HEJOUETOB NP BOCIIPOU3BEICHUHN U3YYEHHOIO MaTepHaa,
IIPU YCTHBIX OTBETAX YCTPAHEHUE OTACIbHBIX HETOUHOCTEN C TOMONIBIO IOMOTHUTEb-
HBIX BOIIPOCOB YUYUTENS, COOJIIOICHUE KYJIbTYPhl YCTHOM PEUH.
OtmeTka "4":
1.3HaHue Bcero M3y4eHHOro MporpaMMHOI0 MaTepuania.
2. YMEHUH BBIICIISTH IJIaBHBIEC MOJIOKEHUS B U3YYEHHOM MaTepuase, Ha OCHOBAaHUH
($haKkTOB M MPUMEPOB 000OIIATH, I€TIATh BEIBO/IBI, YCTAHABINBATH BHYTPUIIPEAMETHBIC
CBSI3U, IPUMEHSTh MOJYYECHHbIC 3HAHUA Ha TTPAKTHKE.
3. He3nauurenbHbie (HerpyObie) OMMOKN U HEIOUETHI MPU BOCTIPOU3BEICHUH U3Y4YCH-
HOTO MaTepualia, COOJI0/IEHNE OCHOBHBIX MPABWII KYJIbTYpPhl YCTHON pEUHu.
Ot1mertka'3" (ypoBeHb MpE/ICTABICHUH, COUCTAIONINXCS C AJIEMEHTaMH HayYHBIX T10-
HATHUN):
1. 3HaHue U yCBOCGHME MaTepuaia Ha ypOBHE MUHUMAIbHBIX TpeOOBaHUN TPOTPAMMBI,
3aTPyJHEHHE MPU CAMOCTOSITEILHOM BOCIIPOU3BEACHUHN, HEOOXOIUMOCTh HE3HAYUTE b-
HOW MOMOIIM PENOAABATENS.
2. YMmeHue paboTaTh Ha ypPOBHE BOCIIPOU3BEACHUS, 3aTPYAHEHUS IPU OTBETaX HA BUO-
M3MEHEHHBIE BOIIPOCHI.
3. Hanuuue rpy0oii olImOKH, HECKOJIBKUX HErPYOBIX MPHU BOCIIPOU3BEICHUH U3y4YE€HHO-
ro MaTepuaia, He3HaYUTEJIbHOE HECOOII0/ICHHE OCHOBHBIX MPABUII KYJIbTYPhl YCTHOM
peun.
Or1merka "2'":
1. 3HaHue ¥ yCBOGHUE MaTepuasa Ha YPOBHE HI)KE MUHUMAJIBHBIX TPEOOBaHUH MPO-
rpaMMBbl, OTJIETLHBIC MPECTaBICHUS 00 U3YYEHHOM MaTepuare.
2. OrcyTcTBUE yMEHUM paboTaTh HA YPOBHE BOCIIPOU3BEACHUS, 3aTPYIHEHHUS IIPU OTBE-
Tax Ha CTaHJIAPTHHIE BOIIPOCHI.
3. Haiimume HECKOIBKUX IpyObIX OMMOOK, OOIBIIOr0 YKCIa HETPyOBIX IIPH BOCIIPOM3-
BEJICHUU U3YYEHHOI0 MaTepuaa, 3HaYuTeIbHOE HeCOOII0/ICHUE OCHOBHBIX MTPaBUJI
KYJbTYpPbl YCTHOM peyH.

OueHka BbINOJTHEHHUS IPAKTHYECKHX (J1a00paTOPHBIX) padboT
Otmerka "S" craBurcs, €CiiM yYEHUK:
1) mpaBWIILHO ONPEETUII 1IEJIb OMbITA;
2) BBINOJAHWI pabOTy B MOJHOM 00beMe C COOJIIOJIEHHEM HEOOXOJIMMOM MOoCienoBa-
TEJILHOCTHU MPOBEJICHUS ONBITOB U U3MEPEHUI;
3) caMOCTOATENFHO W PAIlMOHAIIBHO BHIOpAT M MOJITOTOBUII JIJISl OTBITA HEOOXOIUMOE
000pyI0BaHUE, BCE OMBITHI MMPOBEN B YCIOBUIX U PEKUMAX, 00CCIICUNBAIONINX MTOTyYe-
HUE PE3yJIbTaTOB U BHIBOJOB C HAUOOJIBINIEH TOYHOCTHIO;
4) Hay4HO TPaMOTHO, JIOTUYHO OMUCcal HAOM0IeHUS ¥ CPOPMYITUPOBAI BBIBOIBI U3
onbITa. B mpeACcTaBI€HHOM OTYETE MPaBUIILHO U AaKKyPaTHO BBIMIOJIHUII BCE 3aIHCH,
TaOHIIbI, PUCYHKH, TPAaUKH, BHIYUCICHUS U CJI€IaT BHIBOIBL;
5) NposIBIAET OPraHU3AIMOHHO-TPYAOBBIE YMEHUS (TIOAIEPIKUBAECT YHUCTOTY pabouero
MecTa M MOPSAJIOK Ha CTOJIEe, SKOHOMHO HCIIOJIb3YeT PACXOAHBIC MaTEPHAIIbI).



6) SKCIEPUMEHT OCYIIECTBIISIET MO IUIAHY C YYETOM TEXHHKU O€30MaCHOCTH M MPaBUII
paboThI C MaTepuagaMu U 000PyAOBAaHUEM.

Otmetka 4" cTaBUTCS, €CJIM YYEHUK BBITTOJHIII TpeOOBaHUs K OlleHKe "5", HO:

1. omBIT IPOBOJUI B YCIOBHSX, HE 00€CTIEUMBAIONIMX JOCTATOYHOW TOYHOCTU U3MEpe-
HUM;

2. Ui OBLIO JOMYIIEHO JIBa-TPU HEJ0YETa;

3. unu "He 6osiee O HOM HeTPyOOU OIMMOKH M OJTHOTO HEJO0UETa,

4. M SKCTIEPUMEHT TIPOBENICH HE TTOJTHOCTHIO;

5. WY B ONMMCAHUU HAOJIOJEHUIN U3 OMBITA JOMYCTHJI HETOYHOCTH, BEIBOJBI ClIeIa He-
TIOJTHBIE.

OtmMmetka "'3" craBUTCS, €CIIM YUYCHUK:

1. IpaBUIIBLHO OMPEIEIII IIENIh OTBITA; PAOOTYy BBHIMOJHSET NMPABMIHLHO HE MEHEE YeM
HAITOJIOBUHY, OJIHAKO OOBEM BBIMOJHEHHOW YacTH TaKOB, YTO ITO3BOJIACT IMOJYYUTH
NpaBUJIbHBIE PE3YJIBTATHI U BBIBOJIBI 10 OCHOBHBIM, IPUHIIMITHAIBHO BaXKHBIM 3a]ja4aM
paboTHI;

2. wim noadop o6opynoBaHUs, OOBEKTOB, MAaTepUAJIOB, a TakKe padOTHI MO Hayally
OTbITA MPOBEJ C MOMOIIBIO YUUTEIIS;, UM B XOJ€ IIPOBEICHUS ONbITA U U3MEPEHUN Obl-
JIU IONYIIEHBI OMHUOKY B ONMUCAHUM HAOIIOIeHUH, (hOPMYITHPOBAHUH BBHIBOIOB;

3. ONBIT MPOBOJAUJICS B HEPAIMOHAIBHBIX YCIOBHUAX, YTO MPHUBEJIO K MOJIYYEHHUIO pe-
3yJbTATOB C OOJIbIIEH MOTPEIIHOCTHIO; WIIM B OTYETE ObUIM JOMYIIEHBI B OOIIEH CI0XK-
HOCTH HE 0oJiee ABYX OIMMOOK (B 3alUCSIX SAWMHHI], U3MEPCHUSIX, B BRIYUCIICHHIX, Tpa-
¢ukax, Tabmuuax, cxemax, u T.[.) He IPUHIMIHAIBHOTO JJI JaHHOW paboThl XapakTe-
pa, HO TIOBJIMSBIUX HA PE3YIbTAT BHITOTHCHUS;

4. nomyckaeT TpyOyro omMOKY B X0JI€ SKCIIEpUMEHTa (B O0BICHEHUH, B 0(hOpMIICHUN
paboThI, B COOMIOAEHUH NPABUII TEXHUKUA O€30MIaCHOCTH MpHU paboTe ¢ MaTepuagaMu U
000py10BaHUEM ), KOTOpasi UCIPABIISIETCS IO TPEOOBAHUIO YUUTES.

Ot1mertka "2" cTaBUTCS, €CIIM YUYEHUK:

1. He ompenenusi CaMOCTOSITEIHHO IIEJIb OMbITA; BHIMOJHUI paboTy HE MOJHOCTHIO, HE
MTOATOTOBUII HY)KHOE 000pyI0BaHNE U 00BEM BBIMTOJHEHHON YacTH pabOThI HE TTO3BOJIS-
€T ClIeNIaTh MPABUIHHBIX BHIBOJIOB;

2. WK OTIBITHI, U3MEPEHHUSI, BBIYUCIICHUSI, HAOJIIOICHHS IPOU3BOIUIINCH HEMPABWIBHO;
3. WM B XoJie paboThI U B OTYETE OOHAPYKHIIUCHh B COBOKYITHOCTH BCE HEJIOCTATKHU, OT-
MEUYEHHBIE B TpeOOBaHUSX K oleHke "3";

4. nomyckaet ABe (1 6oJiee) rpyObie OIMOKHN B X0J1€ SKCIIEPUMEHTA, B OOBICHEHUH, B
odopmiieHNHU pabOThI, B COOTIOIEHUN MPABUII TEXHUKU O€30MaCHOCTH MpU padoTe ¢
BEIIIECTBAMH M 000PYI0BaHUEM, KOTOPBIE HE MOKET UCIIPaBUTh JaKe IO TPEOOBaHUIO
YUHTEIIA.

OuneHka caMOCTOSITEIbHBIX MHCbMEHHBIX H KOHTPOJIbHBIX PadoT

Otmerka "S'" craBuTCH, €C/IM yUYECHHUK:

1. BeIMOIHUI paboTy 6e3 OomHrOOK U HEI0UETOB;

2) gomyctui He 0oJiee OJJHOTO HEJJ0YeTa.
OtmMmetka "4" craBUTCS, €CIIM YUYEHUK BBITOIHII Pa0OTY MOJHOCTHIO, HO TOMTYCTHII B
HEU:

1. He Gosnee oHOM HETPYOOI OMIMOKK U OTHOTO HEJIOUETa;

2. unu He OoJee IByX HEI0YETOB.



Otmetka "3" cTaBUTCS, €CJIM YYEHUK TPABUIILHO BHITIOHUII HE MeHee 2/3 paboThl Win
JOITYCTHII:

1. He Oonee ABYX rpyObIX OIMIUOOK;

2. wm He 0oJsiee oIHOM rpy0oi U OTHOM HETpyOOi OTMOKH M OJTHOTO HEJI0YeTa;

3. unu He OoJiee NBYX-TPeX HErpyObIX OIMIMOOK;

4. Uy oTHOM HerpyOoU OMMOKHU U TPEX HEI0YETOB;

5. WM TIpA OTCYTCTBHUH OMITHOOK, HO TIPY HATMYUHU YETHIPEX-TIATH HEJIOUYETOB.
Otmerka "2'" craBUTCH, €CIIM YUYCHHUK:

1. TOIMYyCTHI YUCIIO OMTMOOK M HEIOYETOB MTPEBOCXOIAIICE HOPMY, ITPU KOTOPOH MOMKET
OBITH BBICTaBJICHA OTeHKA "'3";

2. WY €CJTA MPABWIILHO BBITMIOJIHUI MEHEE ITOJIOBUHBI PAOOTHI.

TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKH OBYYAIOLIIUXCA
B pesynbraTe n3yuenust 6uonoruu Ha npoUIHLHOM YPOBHE YUCHHK JTOJKEH

3HaTh U NOHMMATD:

OCHOBHBIE TOJIO)KEHUSI OMOJIOTMYECKUX Teopuil (KJIEeTOYHasi TEOpHUs; XPOMOCOMHAas
TEOpHUsl HACJICJACTBEHHOCTU; TEOPUsl T'€HA; CUHTETUYECKash TEOPHUs DBOJIIOIUU, TEOPHUS
aHTPOIMOTreHe3a); 3aKoHOB (pacuierieHus I'. Menaens; He3aBUCUMOTO HacienoBaHus [
Men-nens; cuemieHHOro HacienoBanust T. MopraHa, roMoJIOTHYECKUX PSIOB B Ha-
CJIEICTBEHHOW W3MEHYMBOCTU; 3apOJIBIIIEBOTO CXOJCTBA; OMOTC€HETUYECKHIl); MpaBUII
(momunupoBanusa I'. MeHaens; KOJ0TUYECKON MUPaMUJIbl); TUIIOTE3 (UUCTOTHI TaMeT,
CYIIHOCTH U TPOUCXOXKICHUS KU3HU, TIPOUCXOKICHUS UYEJIOBEKA); 3aKOHOMEpPHOCTEH
(M3MEHYMBOCTH; CIEIUICHHOTO HAcleJ0BaHMs; HACJIEI0BaHUS, CIICTUIEHHOTO C TOJIOM;
B3aUMOJICUCTBUS T€HOB M UX LIUTOJIOTMYECKUE OCHOBBI); YUE€HU (O MyTSIX U HaIpaBie-
Husax sBomonuu; H. Y. BaBuioBa o neHTpax MHOroo0Opasus U MpOUCXOXKIACHUS KyJb-
TypHbIX pactenuii; B. . Bepaaackoro o 6uocdepe u nHoocdepe);

0COOCHHOCTH OMOJIOTHYECKHUX IMPOIIECCOB U SBJICHHUI: OOMEH BEIIECTB M TPeBpaIe-
HUS DHEPTUU B KJIETKE; (DOTOCHHTE3; TUIACTHUCCKUN U dHEPreTHIeCKuii 0OMeH; OpoKe-
HUE; XEMOCUHTE3; MUTO3; MEHO03; pa3BUTHE raMeT Y PACTCHUH U KUBOTHBIX; Pa3MHOMKE-
HUE; OTUIOJOTBOPEHUE Yy PACTEHUH W )KUBOTHBIX; HHANBUIYAJIbHOE PAa3BUTHE OPTaHU3Ma
(oHTOTrEHE3); MOJIyYeHUE TeTEPO3Uca, MOJIUILUIOUIOB, OTJAAICHHBIX THOPUIIOB; TEUCTBUE
HMCKYCCTBEHHOTO, JBIDKYIIETO0 W CTAOMIM3HUPYIOIIETO 0TOOpa; reorpaduieckoe u KO-
JOTHYECKOe BHUA000pa3zoBaHue; (GOpMUPOBAHUE MPHUCIOCOOJEHHOCTH K Cpejae oOHTa-
HUS;, KPYTOBOPOT BEIIECTB M MPEBPAIEHUS SHEPTUM B dKOCHCTEMaX U Ouocdepe; 3Bo-
mouus ouocdepsl;

OCOOCHHOCTH CTPOCHHSI OMOJIOTHYECKUX OOBEKTOB: KIJIETKU (XMMHUYECKHH COCTaB U
CTPOEHHE); TCHOB, XPOMOCOM, XEHCKHX U MYXXCKHX TaMeT, KJIETOK IMPOKAPHUOT U dyKa-
pHOT; BHPYCOB; OJHOKJIETOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHW3MOB; BHJIa M SKOCHCTEM
(cTpykTypa);

* TIPUYHUHBI YBOJIIOITUH, H3MEHSIEMOCTH BUJIOB HACJICICTBEHHBIX 3a00JICBaHUM, MyTaIlUi;
YCTOWYHUBOCTH, CAMOPETYJISAINH, CAMOPA3BUTHSI K CMEHBI DKOCUCTEM.

Ymers (BaageTb cnocodamMm AesiTeJIbHOCTH):



NPUBOIUTH MPUMePHI: B3aUMOJICUCTBUS T€HOB, T€HHBIX U XPOMOCOMHBIX MYyTallUi;
NOMYJISIUNA y pa3HbIX BHUJIOB; HACIEACTBEHHBIX U HEHACIIEICTBEHHBIX U3MEHEHUM, MY-
TallUi, €CTECTBEHHBIX U UCKYCCTBEHHBIX SKOCHUCTEM; BIMAHUS OMOJNIOrHH HAa (HOpMUPO-
BaHUE HAYYHOT'O MUPOBO33PEHUS, HA BOCITUTAHUE PKOJIOTMYECKOM, TEHETUUECKOU U TH-
TMEHUYECKON IPaMOTHOCTH; BKJIaJa OMOJIOTMUECKUX TEOpui B (POpMUPOBAHUE COBpE-
MEHHOM Hay4yHON KapTHUHBI MUpPA; 3HAYEHUS T€HETUKH NJIsi PA3BUTHUS METUIMHBI U Ce-
JICKIIMH, 3HAYCHUSI COBPEMEHHBIX TOCTIKCHHA B 00JACTH OMOTEXHOJIOTHH, 3aKOHA TO-
MOJIOTHYECKHUX PSIIOB B HACJIEICTBEHHOW M3MEHYMBOCTH M YUEHHUS O IIEHTPaX MHOT000-
pasusi ¥ MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHM JIJIsl Pa3BUTHS CEIICKIIHH;

NPUBOUTH I0KA3aTeJILCTBA: SAMHCTBA KUBOK W HEKWBOW MPHUPOIBI, POJCTBA KU-
BBIX OPTaHW3MOB, WCITOJIB3YSl OMOJOTHYECKHNE TECOPUHU 3aKOHBI M IMPABUJIA; DBOJIOIIHH,
WCITONIh3Ysl JAaHHBIC MAJICOHTOJIOTUH, CPABHUTEILHON aHATOMUH, SMOPHOJIOTHH, OUOTEO-
rpaduu, MOJICKYJIIPHON OMOJIOTHH; YBOJIIOIIMN YEJIOBEKA; SAMHCTBA YEJIOBEUYECKUX Pac;
ABOJTIOIUMHU OMOC(hephl; OTPULIATEIBLHOTO BIUSHUS AJIKOTOJs, HHKOTHHA, HAPKOTUYECKUX
BEILIECTB HA pa3BUTHUE 3apojblllla YEJIOBEKA; POJICTBA UEJOBEKAa C MIICKOMHUTAIOIIUMU
’KUBOTHBIMH; BIIMSTHUSI MyTareHOB Ha OpPraHu3M YelIOBEKa; HEOOXOJUMOCTH COXPAHCHUS
MHOT000pa3usi BUJIOB; BIUSHUS SKOJOTUUECKHUX (DAKTOPOB HA OPTraHU3MbI;, B3aUMOCBSI3U
OpPraHU3MOB U OKPY>KaIOIIEH Cpebl;

OllEHNBATH: TOCJIC/ICTBUS BJIMSHUS MYTareéHOB Ha OpPraHU3M; STUYECKHUE AaCIEKThI
pPa3BUTHS HEKOTOPBHIX HCCIACAOBAHWN B OMOTEXHOJOTHH (KJIOHUPOBAHHME YEIOBEKa U
1p.); TIOCTEACTBUSI COOCTBEHHON JESATEIILHOCTH B OKPY)KAIOIIECH Cpesie; BKJIaA BBIIAIO-
IITUXCSI YUYCHBIX B Pa3BUTHE OMOJOTUYECKOW HAYKH; 3HAYCHHE OMOJOTHYCCKUX OTKPHI-
TUH; TTI00aJIbHBIC AHTPOIIOTE€HHBIE U3MEHEHUSI B Orocdepe;

ApPryMeHTHPOBATh CBOIO TOUKY 3pEHUS MPHU OOCYKJICHUN OMOJIOTHYECKHUX MPOOJIeM:
ABOJTIOITUHN KUBOUW TPUPOJIBI; PEAUTBHOTO CYIIECTBOBAHHUS BHIIOB B MPUPO/IEC; CYIITHOCTH
U TIPOMCXOXKJICHUS JKU3HU; TMPOMCXOXKICHHS YeJIOBEKa; TI00aTbHBIX SKOJOTHYECKHUX
po0JIeM U MyTel UX PEIISHUS; MPOUCXOKICHHS YeTTOBEUECKUX pac;

BBISIBJISITh: BIIMSIHUE AJIEMEHTApHBIX (DAKTOPOB IBOJIONUU HA TEHO(POH]T TOMYIISIUY;

MIPUCTIOCOOJICHHS] Y OPTaHU3MOB K cpejie oOuTaHus; apoMopdo3bl U UAHOATANITAIINH Y
pacTeHUN U >KUBOTHBIX; OTIMYUTEIbHBIC MPU3HAKU >KUBOTO (y OTIEIBHBIX OpPraHM3-
MOB); a0MOTHYECKHE U OMOTUYECKHNE KOMIIOHEHTHI SKOCHUCTEM; B3aMMOCBSI3H OpPraHM3-
MOB B DKOCHCTEME; MyTareHbl B OKpY>Karolieil cpenie (KOCBEHHO); CXOJICTBO U Pa3IuyUs
MEXIy SKOCHCTEMaMH U arpOdIKOCHCTEMaMH,
* YCTAHABJIMBATH B3aMMOCBSI3U: CTPOCHUS U QYHKIIMHA MOJICKYJI B KIIETKE; CTPOCHUS U
(GYHKIHA OPTaHOUIOB KJICTKH; IJIACTHIECKOTO M YHEPTETUICCKOTO 0OMEHA; CBETOBBIX U
TEMHOBBIX peaknuii (OTOCHHTE3a; MBIDKYIIMX CHJI DBOJIIOIMH; IyTEH W HaINpaBiICHUI
ABOJTIOINN;

NMPaBUJILHO MCHOJb30BATh TCHETUUECKYI0O TEPMHHOJIOTHIO M CHUMBOJIMKY; pPEIIaTh
3aJ1ayd pa3HOHN CJOKHOCTH IO OMOJIOTHH; COCTaBIISATh CXEMbI CKpPEIIUBAHUS, ITyTH TIe-
peHOCa BEIIECTB M SHEPTHH B KOcHCcTeMax (IIeNU MUTaHus, TUIIEBBIC CETH);

HCCJIeI0BATH OMOJIOTHYECKUE CHUCTEMbl Ha OMOJOTHYECKUX MOJENsAX (KJIeTKa, aKBa-
PUYM H JIp.); U3y4aTh U OMHICHIBATH SKOCUCTEMBI U arpOIKOCUCTEMBI CBOCH MECTHOCTH;

CAMOCTOSITEJIbHO HAXOAMTh B Pa3HBIX HMCTOYHHKAX (B TOM umcie cetn MHTepHer,
CpelncTBax MaccoBOM MHGOpPMAIINK), aHATU3UPOBATh, OIICHUBATh M MCIOIB30BaTh OHO-
JIOTUYECKYI0 MH(OpPMAIHIO; TPAMOTHO OPOPMIISTH PE3yJIbTaThl OMOTOTHYECKUX HCCIIe-
JIOBAHHUM.



Hcnonb3oBaTh NpuodpeTeHHbIE 3HAHUS M YMEHHS B MPAKTHYECKO 1eATeJbHOCTH
¥ NOBCEJHEBHOM U3HH (ObITh KOMIIETEHTHBIM B 00JAaCTH PallMOHAIBHOTO IPUPOJIO-
II0JIb30BaHU, 3aIUThI OKPY’KAIOLIEH CPebl U COXPAHEHUSI COOCTBEHHOTO 3/10POBbs):

co0r01aTh U 0OOCHOBBIBATh IPaBUJIa MMOBEACHUS B OKpYXaloLIel cpeae u odecrieye-
HUSL 0€30IaCHOCTH COOCTBEHHOM MU3HEAESATENIBHOCTH B UYPE3BbIYAMHBIX CHUTYaIUsIX
IPUPOTHOTO M TEXHOT€HHOT'O XapaKTepa, MEpbl MPO(UIAKTUKUA pAacIpOCTPAHEHUs BU-
pycHbix (B ToM umcine BUY-undekunn) u apyrux 3a0oyieBaHUIA; CTPECCOB, BPEIHBIX
MPUBBIYEK (KypEHHE, aJIKOTOJIU3M, HAPKOMAHUs); OKa3aHUsl NEPBOM MOMOIIHM MPU IPO-
CTYJHBIX U IpYrux 3a00JIEBaHUSAX, OTPABICHUN MUILEBBIMUA NPOLYKTAMU; ONPEACIICHUS
COOCTBEHHOW MO3UIMH MO OTHOIICHUIO K SKOJOTHYECKHM IMpoOieMaM, MOBEICHUIO B
MPUPOJHON CpeJie; OLIEHKH ITHYECKUX ACIIEKTOB HEKOTOPBIX HCCIEAOBAaHUN B 00JaCTH
OMOTEXHOJIOTMH (KJIOHUPOBAHHE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHUE).

OKa3bIBaTh IEPBYIO MOMOIIL IPU OOMOPOXKEHHUAX, OXKOTax, TpaBMax; IMOpaKEHUU
ANEKTPUUECKUM TOKOM, MOJTHUEH; ClIAaCEHUH YTOMNAIOIIIETO.

Psja TpedoBanuii peajiusyercs 3a cuer popMupoBaHus 00Jiee KOHKPETHBIX YMe-
HHIA.

Tpeboeanue K yposHI0 nOO20MOEKU — 00BACHAM Db PONb OUOI02UUECKUX MeopUill, 2U-
nomes 6 hopmuposanuu HAYYHO20 MUPOBO33PEHUA — HOCUT 0000IIAIONINN XapaKTep
1 BKIJIFOYAET B c€0s CIICAYIONMNE YMEHUS:

v' BBIAEATH 00BEKT OMOJIOTHYECKOTO HCCAENOBAHMS M HAYKH, M3yYarOI1e JaHHbIH
OOBEKT;

OTIPENENATh TEMbI Kypca, KOTOPhIE HOCAT MUPOBO33PEHUYECKUN XapaKTeD;
OTJINYaTh HAYYHBIE METO/IbI, UCIIOIb3yEeMbI€ B OUOJIOTHY;
OMpeENsATh MECTO OMOJIOTUH B CUCTEME €CTECTBEHHBIX HayK.
JIOKa3bIBATh, YTO OPTaHU3M — €UHOE 11EJI0E;
OOBSACHSTH 3HAUCHHE JIJIS1 PA3BUTHsI OMOJIOTUYECKUX HAYK BBIJICJICHUSI yPOBHEH
OpraHU3aINA KUBOW TTPUPOIBL;
v’ 000CHOBBIBATH €IUHCTBO OPraHUYECKOrO MHPA;
v/ BBIJIBUTaTh TMIIOTE3bI U OCYIIECTBIIATH X IIPOBEPKY;
v’ OTJMYaTh TEOPHUIO OT THUIIOTE3HI.
Tpeboeanue K ypoeHI0 n0O20MOGKU — 00BACHAMDB PONb OUOI02UYUECKUX MeopUil,
uoeil, NPUHUUNOB, 2UNOME3 8 POPMUPOBAHUU COBPEMEHHOU €CIeC8eHHO-HAYUHO
KapmuHbl MUpa — HOCUT UHTETPATUBHBIA XapakTep U BKIIOYAET B CEOs CIEIYIONTNe
YMEHUSA:
v’ OIpeNEeNATh IPUHAICKHOCTh OHOJIOTMYECKOr0 00BEKTA K YPOBHIO OpraHU3alliK
KHUBOTO;
v’ IPUBOAUTH NPUMEPHI MPOSIBIEHUS HEPAPXUIECKOTO IPUHIIAIIA OPTaHU3AIMHU KU~
BOU MPUPOJIBL;
V' 00BACHATH HEOOXOAUMOCTD BBIIEIEHHS IPHHIIUIIOB OPraHU3al[MH KUBOM [IPUPO-
IIb;

v’ yKa3bIBaTh KPUTEPHH BBIIEIEHUS PA3IMYHbIX YPOBHENH OpPraHU3al[iy XKUBOM MIPH-

pozsr;

v’ oTaMYaTh OMOJOrMYECKHE CUCTEMEI OT 00BEKTOB HEXKHUBOM PUPOIBL.
[IpencraBienHas B paboueil mporpamme MociaeaoBaTeIbHOCTh TPEOOBAHUN K KaXKIOMY
YPOKY COOTBETCTBYET YCIIOKHEHHUIO MPOBEPSAEMBIX BUIOB JEATCILHOCTH.

HNEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA
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OcHoBHas auTEpaTypAa:

1.3axapoB B.b., MamonToB C.I"., Conun H.1. O6mias 6uonorus 10 knacc. I[Tpoduis-
HbIil ypoBeHb. Y. 1 /Tlox pea. npod. B.b. 3axaposa. — M.: [Ilpoda, 2010.

2.3axapoB B.b., MamontoB C.I'., Conun H.1. O6mas 6uonorus 11 knacc. [Ipodusnb-
Heli ypoBens Y. 2/Tlox pen. npod. B.b. 3axaposa. — M.: [Ipoda, 2010.

3.paboune terpanu: Cyxosa T.C., Ko3nosa T. A., Connn H.1. O0mas 6uosnorus. 10-
11ka.: pabouas TeTpaap k yueOuuky. — M.: JIpoda, 2012. — 171c.

MeToanyeckue NocoOus AJisl YU TeJIs:

1. Kosnosa TA. MeTonnyeckre peKOMEHJallMU 10 UCOJIb30BaHMI0 yueOHuka B.b. 3a-
xapoBa, C.I'. MamonToBa, H.U. Conuna «O06mas ouonorus. 10-11 xknacce» npu u3sy-
yeHuHu Onosoruu Ha 6a30BoM u npoduiasHOM ypoBHE. — M.: JIpoda, 2010. — 48c.

2. Koznosa TA. O6mas 6uomnorus 10-11 knaccel. Metonudeckoe mocodue K y4eOHUKY
B. b. 3axaposa, C. I'. MamonToBa, H. 1. Corunna «O6mas 6uonorus». — M.: [poda,
2011. — 224c.

3. [Iporpammel asist 0011€00pa3oBaTeNbHbIX yupexxaeHuit. [Ipupoaosenenue. 5 knacc.
buonorus. 6 11 xmaccel. — M.: JIpoda, 2009. — 138 c.

Cnucok JuTepaTypsbl AJIs1 YYUTeEIs:

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorusi. boJybIioil cripaBoYHUK
JUTSI IIKOJILHUKOB U MOCTYMAaIOMMX B BY3bl. — M.: [Ipoda, 2011.

2. boarosa W. B. CoopHuk 3aaa4 o O01el 6M0JI0ruu 1151 NOCTYNAOMIKX B BY3bl. —
M.: «Onukc 21Bex» «Mup u obpazoBanue», 2012.

3. Kosnosa T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 knaccel. CupaBoyHO€e MO-
cobue. — M.: [Ipoda, 2010.

4. Ilumenos A. B., [lumenoBa U.H. buosnorus. Jlugaktndaeckue Matepuaibl K pa3aeity
«O6mas ononorus». — M.: «M3garensctBo HL DHAC», 2007.

5. Pe6posa JI.B., [IpoxopoBa E.B. AkTrBHBIE POPMBI U METOBI 00YUEHUSI OMOJIOTUH. —
M.: IIpoceemenue, 2008.

6. ®pocun B.H., CuBornazos B.U. ['oToBuUMCS K eAMHOMY rOCy1apCTBEHHOMY 3K3aMe-
Hy: O6mas 6uonorus. — M.: Ilpoda, 2010. — 216c¢.

Cnucok aureparypsl AJ151 00yYAKOIIMXCS:

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorusi. boJybIoit cripaBoYHUK
JUTSI IIIKOJILHUKOB U MOCTYTMAIOMIMX B BY3bl. — M.: [Ipoda, 2011.

2. ®pocun B.H., CuBornazos B.!. ['oToBUMCS K €IUHOMY rOCyAapCTBEHHOMY JK3aMe-
Hy: O6mas 6uonorus. — M.: Ilpoda, 2012. -216¢.

JlonoJiHUTEIbHAS JTUTEPATYPA sl YUUTEJIS:

1. Anacracosa JL.II. O6uas 6uonorus. Junaktuyeckue matepuaisl. — M.: Bentana-
I'pad, 2010.- 240c.

2. buonorus: mkonbHbIi Kype. — M.: ACT-TITPECC, 2000. — 576 c: ui.- («YHuBepcaib-
HOE y4eOHOe 1mocoOuey).

3. UBanosa T. B. CoopHuK 3a1anuii o oO1iei 6uoaoruu: mocoodue yist yqarmmxcs 00-
meoOpazoBar. yupexaenuii /T.B. UBanona, I'. C. Kanunosa, A.H.Msrkosa. — M.: [Ipo-
cemenue, 2012.

5. Jlepnep I'. 1. OOuias Ouonorus. [loypounsie TecTsl u 3ananus. — M.: AkBapuym,
1998.

6. Cyxoa T.C., Koznosa T.A., Conun H. 1. O6mas 6uonorus. 10-11 xi.: paGoyas
TeTpaab K yueoOHuky. — M.: llpoda, 2012. -171c.



7. O6mas ouonorust: Yueo. nis 10-11 k1. ¢ yray6i. uzyuyenuem o6uosioruu B mk. /J1.B.
Briconkas,CM. I'nmarosies, I'.M. Ipimiun u ap.; nox pea. B.K. Illymuoro u ap. — M.
ITpocemenue, 2009. — 462 c.

Pa0ouasi nporpamMma He MCKJIIOYaeT BO3MOKHOCTH MCII0JIL30BAHUS APYroii JuTe-
paTypsbl B paMKax TpedoBaHuii ['ocy1apcTBeHHOro CTaHAapTAa 1O OMOJIOTHH: ®
MULTIMEDIA — nognepxka kypca «O0mas 6unosiorus»; ® JlabopaTopHbIi NpaKTH-
kyM. buosnorus 6-11 knacc (yueOHoe 351eKTpoHHOE u3anue), PecyOinrkanckuili Myib-
tuMeana 1eHtp, 2010; e buomorus 9 knacc. O61Ke 3aKOHOMEPHOCTH. MyITbTUME U -
Hoe npuiiokenne K yueonuky H.1.Conuna (amekTponHoe yuebnoe nznanue), Jpoda,
®uzukon, 2009; e [TonrotoBka k EI'D o 6Gnosoruu. DIeKTpoHHOE yueOHOE H3TaHME,
Hpoda, duznukon,2012; e Jlaboparopuss KIIETKA; e Jlabopatopus [EHETUKA; e Jla-
ooparopust DKOCUCTEMDI; Caiitel B IHTEpHET: ® WWW.Di0.1september.ru — razera
«buonorus» - npunoxenue K «1 ceHTIOps»; ® WWW.bio.nature.ru — Hay4Hble HOBOCTH
ouostornu; ® WWWw.edios.ru — DimIoc — MeHTp AUCTAaHIIMOHHOTO 00pa30BaHMS; @
www.km.ru/education - yueOHbIc MaTepualbl U cioBapu Ha caiite «Kupumt u Medo-
T,

KOHTPOJIb YPOBHSA OBYYEHHUSA
3aanus, UCIIOIb3YEMBIE B KAYECTBE U3MEPUTEIIEH, COAEPIKATCA B CICAYIOIINUX UCTOY-
HUKAaX:

1. JI. II. AnactacoBa. OOmas ouomnorus. Junaktudeckue matepuaisl. — M.: Bentana-
I'pad, 1997 — 240 c.

2. buonorus 10-111Ipaktuxym nms yyanuxcst 10-11 kiaccoB 0011eo0pa3oBaTebHbIX
yupexaeHuil. [Ipobunbaeiil yposens. /I'. M. dpimmmir, O. B. Cabnuna, JI. B. Bricoi-
kas, [1. M. bopoaun/ - M.: Tlpocsemienue, 2008, - 143 c.

3. T'oToBHUMCS K €TMHOMY TOCYJapCTBEHHOMY dK3aMeHy: buonorus/ Yenosek. — M.:
Apoda,

4. T'oroBUMCS K €IMHOMY T'OCYIapCTBEHHOMY 3k3aMeHy: buonorus/ Pactenus— M.:
Apoda

5. I'oToBUMCH K €IMHOMY rOCY1IapCTBEHHOMY 3K3aMeHy: buonorus/ JKuBothsie. — M.
Apoda.

6. T'oToBUMCS K €IMHOMY TOCYJJapCTBEHHOMY dK3aMeHy: buosorus/ O6rias 6uonaorus
— M.: [Ipoda.

7. B. b. 3axapoB O061mast Onoiorusi: TeCThI, BOMPOCHI, 3ananusi: 9-11 k. B. b. 3axapos
u ap. — M.: IIpocsemenue, 2003.

8. T. B. MiBanoBa CO0pHUK 3a/1aHUii 110 OOIIeH OMOJIOTHH: TTOCOOUE ISl YUAIIUXCS
ob1eoOpa3oBarenbHBIX yupexaenuii — M.: [Ipoceemnienue, 2002.

9. A. A Kamenckuii, H. A Cokomnona, C. A. TutoB. BcTynuTenbHble SK3aMEHbBI: Ballia
orieHKa no ouonoruu. — M.: M3natensckuii ieHTp «Bentana ['pady», 1996.

10. A. A. Kamenckuii u ip. 1000 BonipocoB u otBeTOB. buosorus: yuedHoe nocodue
JUISl TOCTYNAromuX B By3bl. — M.: KunxkHbI 1oM « Y HEBepcuTeT», 1999.

11.T. U. Jlepuep O6mas 6uonorus. [loypounsie TecTsl U 3a1anus. — M.: AkBapuym,
1998.

HNuTepHer-pecypcesbl:

www. bio.1lseptember. ru



www. bio. nature. ru

www. edios. ru

www. Km. ru/educftion

MyJabTHMeAUHHBIE TOCOOHS

OtkpeiTas buonorus 2.6. — M3narensctBo «HoBBINM quck», 2005.

1C: Penerurop. buomnorus. — 3A0 «1 Cy», 1998—-2002 rr. ABTOpHI — K. 0.H. A.

I'. Imutpuena, k. 6.H. H. A. Psa6unkoBa

Otkpertas buonorus 2.5 — OO0 «®usukon», 2003 r. Asrop — JI. 1. MamonTos / [Tox
pen. k. 0.H. A. B. Maranuna.

Buptyansnas mkona Kupunna u Medoausa. Menunareka no 6uonoruu. — «Kupusn u
Medomuitn, 1999-2003 rr. ABTops! — akagemuk PHAU B. b. 3axapos, a. m.H. T.

B. BaHoBa, k. 0.H. A. B. Maranun, k. 6.H. . 0. baknymmnuckas, T. B. AHdommoBa.



		2022-04-01T18:30:27+0300
	Иванова Галина Николаевна
	я подтверждаю этот документ своей удостоверяющей подписью




