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®denepanbHas pabodast mporpaMmma o yueoHomy npenmerty «buosorus» (6a3oBbiii
ypoBeHb) (mpeameTHas oOnacTth «EcTecTBeHHO-HayuHble MpenMeEThD») (manee
COOTBETCTBEHHO — MporpaMMa Mo OUOJIOTMH, OHOJOTHS) BKJIIOYAET MOSCHUTEIbHYIO
3aMKCKy, COJepKaHhe OOy4eHHs, IIaHUPYEMbIE PE3yJlbTaTbl OCBOEHHUS MPOrPaMMbl
no  OWOJOrMM,  TEMaTUYECKOe  IUIaHUpPOBaHUE,  NepedeHb  (KoauduxaTop)
pacnpesiefIeHHbIX MO Kiaccam MpOBEpSAEeMbIX TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHO# 00pa30oBaTeIbHON MPOrpaMMbl CPETHETO OOIIEro 00pa3oBaHUs U SJIEMEHTOB
cojiep>KaHusl IO OMOJIOTHH.

[losicHuTenbHas 3amMcka OTpa)kaeT OOIIMe IeNM U 3a/Ja4d U3y4eHUs OMOJIOTHH,
XapaKTepUCTUKY TCUXOJOTHYECKUX MPEANOCHUIOK K €€ H3yYeHHI0 O0y4arouuMucs,
MECTO B CTPYKType Y4eOHOro IuiaHa, a TakXke MNOAXOJbl K OTOOpYy cojaepKaHusi,
K ONPEJIETICHUIO TIaHUPYEMBIX PE3YIbTATOB.

Copepxanue 0OO0y4yeHHUsI paCKpbIBaeT COJEp)KATENbHbIE JIMHUM, KOTOpPBIE
npeaaratoTces s 005S3aTebHOTO M3YYEHHsS] B KaKJIOM KJacce Ha YPOBHE CPEIHEro
o0O1ero oOpazoBaHus.

[Inanupyemble pe3ynbTaTbl OCBOCHMSI MPOTPAMMBI MO OHOJOTHUU BKIIOYAIOT
JUYHOCTHBIE, METaIllpeJIMETHbIE Pe3yJbTaThl 32 BECh NEPHOJ] OOy4YeHUss Ha YpOBHE
cpenHero o61ero oOpa3oBaHHs, a TAKXKe IMPEAMETHBIE AOCTHXKEHHUS 00Yy4arouierocs
3a KaXXJIbIi TOJ] 00yUYeHUsI.

IHOACHUTEJIBHAS 3AIINCKA

IIpu paspaboTke mporpaMmbl 1O OHOJOTHHM  TEOPETHYECKYIO  OCHOBY
JUIS. OTIpPEICNICHUsT MOJIXO0JI0B K (OPMHPOBAHHIO COJEpkKAHUA YUICOHOro IpeaMera
«buonorus» COCTaBWIN: KOHUENTYJIbHBIC MMOJIOKCHUSI dIrocC COO
0 B3aMMOOOYCIIOBJIEHHOCTH IIeJIeH, CoJepKaHus, Pe3yIbTaTOB O0OyYCHHUS U TPEOOBAHUM
K YPOBHIO IOJTOTOBKH BBITYCKHHUKOB, TOJIOKEHHUS 00 OOMIMX IENSIX W MPUHIUIAX,
XapaKTepU3YIOIHNX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO 00IIero oopa3oBaHMUs
B Poccuiickoit deneparuu, a Takke MOJIOKEHUS O crienuduke OUOIOTHH, €€ 3HaAYCHUU
B MIO3HAHUU KUBOU MPUPOJIBI U 00ECIIEYECHUH CYITIIECTBOBAHUS YEIIOBEYECKOTO OOIIECTRA.
CornacHO Ha3BaHHBIM TOJOKEHUSM OIPEEICHBl OCHOBHBIC (DYHKIIUU MPOTPAMMBI
110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma mo OHOJOTMM J1a€T MPEACTABICHUE O LEJsSIX, 00 OOIIel cTpareruu
oOydeHusI, BOCIUTAHUS W Pa3BUTHS OOYyYarONIMXCS CPEICTBAMH y4eOHOTO TpeaMera
«buonorus», omnpenenser 00s3aTENbHOE NPEAMETHOE COJIEPKAHUE, €r0 CTPYKTYpY,
pacrpeiesieHue 1o pa3jenaM U TeMaM, PEKOMEHIyEMYIO MOCIEA0BATEIbHOCTh U3YUEHUS
y4eOHOro MaTepuaia ¢ yueToM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU
00pa30BaTEIHLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaromInXcs.

B nporpamMe mo OMOJIOTMH TaKXKe€ YYUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METaNpeJMETHbIM W  NPEAMETHBIM  pe3yjibTaTaM  OOy4YeHHs
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B (OpPMUPOBAHUN OCHOBHBIX BHUJOB Y4€OHO-IIO3HABATEIbHOU AESATEIHLHOCTH/YUEOHBIX
JEeUCTBUM 00yJarouuxcs Mo OCBOCHUIO COJIEp>KaHUsI OMOJIOTMUYECKOTO 00pa30oBaHMUs.

B nporpamme mno oOuosorum (10—11 kmaccel, 0a30BBIi YpPOBEHb) peaU30BaH
MPUHIIMI TTPEEMCTBEHHOCTH B HW3YYCHUW OWOJIOTHH, Oylarojaps dYeMy B HeH
MIPOCMATPUBACTCS HAMPABIECHHOCTh Ha PA3BUTHE 3HAHUMN, CBSI3aHHBIX C (POPMHUPOBAHUEM
€CTCCTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IICHHOCTHBIX OPHCHTAIMA  JIMYHOCTH,
AKOJIOTUYECKOTO MBIIUICHUS, TIPEJCTABICHUN O 3JI0pOBOM 00pa3e KU3HU U OEPEKHBIM
OTHOIIIGHHEM K OKpyXKaromel mnpupoaHoi cpeae. I[loatomy Hapsagy ¢ H3ydeHHEM
00IIEOMOIOTUYECKUX TEOPHA, a TaK)Ke 3HAHUH O CTPOCHHH >KMBBIX CHCTEM pPa3HOTO
paHTa W CYIOIHOCTH OCHOBHBIX MPOTEKAIONIUX B HHUX TPOIECCOB B IMPOTPaMMe
110 OMOJIOTHH YCIICHO BHUMAHUE MCIIOIb30BaHUIO MTOTYYCHHBIX 3HAHUH B TIOBCETHEBHOMN
YKU3HU TS PEIICHUS TIPUKIIAIHBIX 3a]1a4, B TOM YUCJIC: MPOPUIAKTUKHA HACIEACTBEHHBIX
3a00JIeBaHUI 4YeJIOBEKa, MEIUKO-T€HETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH LEJIECO00pa3HOro TOBEACHHUS B OKpYXKaIoIIeld MPUPOTHON cpene,
aHaNM3a BIMSHHUS ~ XO3SHCTBEHHOW  JICATEILHOCTH  4YeJIOBeKa Ha  COCTOSIHUE
NPHUPOJHBIX W MCKYCCTBEHHBIX DJKOCHUCTEM. YCHJICHUE BHUMAHUS K TPUKIATHOM
HAIPaBJIEHHOCTU y4eOHOro mpeamera «buoNOTHsS» MPOAMKTOBAHO HEOOXOIUMOCTHIO
oOecrieueHUsT YCJIOBHH JUIsl PEHICHUS OJHOM W3 aKTyalbHBIX 3aJa4 IIIKOJBHOTO
Ouronornyeckoro 00pa3oBaHusi, KOTOpas npeanoiaraet GOpMUPOBAHHUE Y 00yUaIOIIUXCS
CIIOCOOHOCTH ~ aJanTHUPOBAThCS K  M3MEHEHUSM JIMHAMUYHO  Pa3BHBAIOILIETOCS
COBPEMEHHOI'0 MUpA.

[Iporpamma 1o OWONOTHM SABISIETCS OPUEHTUPOM JUIsl COCTaBJICHHUS padOUUX
IpPOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEJIOKUTh CBOM BapHUaHT MOCIEI0BATEIHLHOCTU
U3Y4YEeHHs] U CTPYKTYphl y4eOHOTO MaTepuala, CBOE€ BHJIIEHHWE TyTei (HOpMHUpPOBaHUS
y oOyuaronuxcsi 10—11 Ki1accoB mpeaMeTHBIX 3HAHUH, YMEHHH M CIIOCO0OB y4eOHOM
JESTENbHOCTH, a TaK)K€ METOJUYECKUX pEIIeHUH 3aJad BOCIHTAHUS W Pa3BUTHUSA
cpenctBamu yueOHoro npeameta «buonorusy.

buonorust Ha ypoBHe cpenHero oOmiero oopa3oBaHHs 3aHMMAET Ba)KHOE MECTO.
On obecnieunBaeT GopMUPOBAHUE y 00YUAIONINUXCS MIPEACTABICHU O HAYIHOU KapTHUHE
MHpa, pacmmpseT U 0000maeT 3HAHUS O >KUBOM MPHUPOAE, €€ OTIHMYUTEIHHBIX
MpU3HAKaX — YPOBHEBOW OpraHM3aIlMU U IBOJIOIHH, CO3JACT YCIOBUS JJIS: TTO3HAHUSA
3aKOHOB JKUBOW MPHUPOJIBI, (HOPMHUPOBAHUSA (YHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB
3710pOBOr0 M 0€30MacHOTr0 o0pasa KH3HHU, SKOJOTHYECKOT0 MBIILICHHS, IIEHHOCTHOIO
OTHOMICHUS K KUBOU MIPUPOJIC U YEIOBEKY.

bonpmioe 3HadeHwe OWONOTHS WMEET TaKXKe JJIs PEMICHUS BOCIMUTATEIBHBIX
¥ pa3BUBAIONINX 337a4 CPEAHETO OOIIETO 00pa30BaHMs, COIUATN3ANN 00YIArOIINXCS.
Nzyuenune Ouonorum obecreunBaeT yCaoBUS I (OPMHUPOBAHUS MHTEIIICKTYAIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIIMOHHBIX HABBIKOB, OSCTETUYECKON KYIBTYpHI,
CIIOCOOCTBYET HWHTETpAIluU OMOJOTUYECKUX 3HAHWKN C TPEACTABICHUSMU W3 JPYTHUX
y4eOHBIX NPEJAMETOB, B YAaCTHOCTH, (u3uku, xumuu u reorpaduu. Ha3BaHHbIe
MOJIOKEHHS O TIPeAHA3HAYCHUHN ydeOHOro mpenMera «buoorHs» COCTaBUIM OCHOBY
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JUISL  OTIpeJielieHUsI TOJAXOJOB K OTOOPY W CTPYKTYPUPOBAHUIO €ro COACpKaHMUS,
MPECTAaBICHHOIO B IPOrpaMMe 1Mo OHMOJIOTHUH.

OT16op conepxkanusi ydyeOHoro mpeamera «buonorus» Ha ©0a30BOM ypOBHE
OCYIIECTBIICH C MO3UILIMKN KYyIbTypOCOOOPa3HOTO MOJX0JIa, B COOTBETCTBUM C KOTOPHIM
oOyyJaromuecs: JOJDKHBI OCBOUTH 3HAHUSA M yMEHUs, 3HAYUMBbIE sl (OPMUPOBAHUS
o011ei KyJIbTYphI, ONPEIEIAIONINE MMOBEICHUE YEJIOBEKAa B OKPYKAIOIIEH MPUPOIHOM
cpene, BOCTpEOOBAaHHBIE B IOBCEAHEBHOW KHU3HU M MPAKTHUYECKON JIESITEIHLHOCTH.
Ocoboe MecTo B 3TOW CHUCTEME 3HAHHMM 3aHMMAIOT DJIEMEHTBI COJIEpIKAHUS, KOTOpPbIC
CIIy»KaT OCHOBOW i (hOPMHUPOBAHUS MPEICTABICHUN O COBPEMEHHON €CTECTBEHHO-
HAy4YHOUW KapTHHE MHUpPA W IEHHOCTHBIX OPHUEHTAIUSX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHU3aluu OMOJIOTHYECKOr0 00pa30BaHUsI.

CtpyKkTypupOBaHUE COJIepKaHUs yueOHOro Matepuasia B porpaMme Mo OUoJI0Tuu
OCYIIECTBJIICHO C YY€TOM TMPUOPUTETHOTO 3HAYEHUs 3HAHUKW 00 OTJIMYKUTEITbHBIX
OCOOCHHOCTSX JKUBOW TIPUPOJBI, O €€ YPOBHEBOW OpraHU3allUd W DBOJIIOILUH.
B cootBeTcTBUM C 3TUM B CTPYKType ydeOHOro mpeamera «buoiorusy» BbIICICHBI
CIeAYIOIINE coJepkaTeibHbie JTUHUH: «buoyioruss kak Hayka. MeToasl Hay4HOTO
no3Hanus», «KieTka kak Owosorudeckas cucrema», «OpraHusMm Kak OHOJIOTHYECKas
cuctemay, «Cuctema M MHOrooopasne OpraHMYecKOro MHpay, «IBOJIOLUS KUBOU
IPUPOABI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens nzyuenus yueoHoro npeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIaJICHHE
OoOy4YaromMUMHCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHAJIBHOM OpraHU3alMh KUBBIX
CHUCTEM pa3HOr0 paHra W MpUOOpEeTeHHEe YMEHUW UCIOJIb30BaTh OTHU 3HAHMUS
JUISE TPAaMOTHBIX JEHCTBUH B OTHOIIEHUM OOBEKTOB KUBOW MPHUPOIBI U PEIICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

Joctrxenune 11(SH) 05 W3y4CHUS y4eOHOT0 npeaIMeTa «buosorus»
Ha 6a30BOM YPOBHE 00ECIEYMBAECTCS PEIICHUEM CIIECAYIOIINX 3a/1a4:

OCBOCHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUN O OMOJOTHYECKUX TEOPUAX, YICHUSX,
3aKOHAX,  3aKOHOMEPHOCTAX, TUIOTe3aX, NpaBWiIaX,  CIyXKalluX  OCHOBOMU
it GOpMHUPOBAHUS TIPEACTABICHHUN O €CTECTBEHHO-HAYYHON KapTUHE MHUPA, O METO1ax
HAy4YHOTO MMO3HAHUS, CTPOCHHUH, MHOTO00Opa3ui U 0COOEHHOCTSIX )KMUBBIX CHCTEM Pa3HOTO
YPOBHSl OpTraHU3allMM, BBIJAIOMIUXCA OTKPBITHSIX W COBPEMEHHBIX MCCIEIOBAHUAX
B OMOJIOTHY;

dbopMupoBanue y  oOydYarOmIMXCS  TO3HABATEIbHBIX,  WHTEJUICKTYalbHBIX
¥ TBOPYECKUX CITIOCOOHOCTEH B MPOIECCe aHAIN3a JaHHBIX O IMMyTSAX Pa3BUTHS B OMOJIOTHH
Hay4YHBIX B3IJISIZI0B, UAEH U MOJAXOJOB K M3YUYEHHUIO >KMBBIX CHUCTEM Pa3HOTO YpOBHS
OpraHu3aluy;

CTaHOBJIEHHE y O0yYarOIMuUXCcs o0el KyabTyphl, QYHKIIMOHATHLHOW TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHATh M OLEHUBATh SBJICHUS OKPYXKAIOIIETO MHpA >KUBOU
MIPUPOJIbI HA OCHOBAHUM 3HAHUM U OMbITA, TOJIYYEHHBIX MPU U3YYCHUU OUOJIOTUY;

dbopmupoBanue |y oOOydYarolUXCd yYMEHHUM  WJUIIOCTPUPOBATh  3HAUYCHHE
OMOJIOTMYECKUX 3HAHUHW B NPAKTUUYECKON JESTEIbHOCTU YEJIIOBEKa, pPa3BUTHUHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOIOTHil;
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BOCIIUTAaHUE YOEXKJAEHHOCTH B BO3MOXHOCTH TIIO3HAHMSI YEJIOBEKOM KHBOM
MIPUPO/JIbI, HEOOXOIUMOCTH O€pPEKHOTO OTHOILICHHUS K HEH, COOIOIEHUS ATUYECKUX HOPM
P NPOBEACHUN OMOJIOTUYECKUX UCCIIEIOBAHUN;

OCO3HAHME IIEHHOCTH OHWOJIOTMYECKUX 3HAHUM JJId TOBBIIICHUS  ypPOBHS
HKOJIOTUYECKON KYJIbTYpBI, 1J1s1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

NPUMEHEHUE TNPUOOPETEHHbIX 3HAHUW W YMEHHM B MOBCEJHEBHOM >KU3HU
IUISL OLICHKU TOCTEACTBUI CBOEH JESTENIbHOCTHU M0 OTHOIICHHUIO K OKpY>Karollel cpene,
COOCTBEHHOMY  3JI0pOBbIO, OOOCHOBaHHME M COOMIOAEHUE Mep MNPODGUIAKTUKU
3a00JIeBaHUN.

B cucreme cpennero oOmero obOpasoBanus —«buonorus», u3ydaemas
Ha 6a30BOM YpOBHe, SIBIISIETCS 00s3aTeNIbHBIM YYEOHBIM MPEIMETOM, BXOISIIIIUM B COCTaB
npeaMeTHol o0nacTi «EcTecTBeHHO-HAyUYHbIE TPEIMEThD.

OO61iee 4MCIO YacoB, PEKOMEHJOBAHHBIX JJIA M3ydeHus Ouosoruu, — 68 4acos:
B 10 xnacce — 34 yaca (1 gac B Heaeno), B 11 kitacce — 34 gaca (1 yac B Hezeno).
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COIAEPKXAHUE OBYYEHUA

10 KJTACC

Tema 1. buosiorus kak Hayka

buonoruss xak Hayka. CBA3b OHONOTMM C OOUIECTBEHHBIMH, TEXHUYECKUMU
U APYTUMH €CTECTBEHHBIMU HayKaMH, (puiiocopueit, STUKOM, SCTETUKON 1 paBoM. Poiib
Oouonorun B (GOPMHUPOBAHMM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl TMO3HAaHUS >KUBOM TpUPOABI (HAOMIOAEHHE, HKCIEPUMEHT, OIHMCaHUE,
u3MepeHue, Kiaccuukaus, Mo1eIMpoBaHKe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

Jemoncmpayuu:
Ilopmpemuwi: Y. JapBun, I'. Mennens, H.K. Konbios, [x. Yorcon u @. Kpuk.
Tabauywvl u cxemvt: «MeTOABI TIO3ZHAHUS KUBOU TIPUPOJIBI.

Jlabopamopnbsie u npakmuueckue paoomol:
[Tpaktrnueckas pabota Ne 1. «/cmonp30BaHKMe pa3IUYHBIX METOIOB MPHU U3YUCHHUH
OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. JKuBble cucTeMbl U UX OPraHU3aANMS

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CgoiicTBa OMOCHCTEM W HMX pa3HooOpaszwe. YPOBHU OpraHU3aIlUd OHOCHUCTEM:
MOJICKYJISIDHBIM, KJIIETOYHBIA, TKAHEBbIM, OPTraHW3MEHHBIW, MOMYJISIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIEHOTHICCKHI ), OMOC(EPHBIH.

Jemoncmpayuu:

Tabauywt u cxemovl: «OCHOBHBIE MPU3HAKU KUZHUY, «Y POBHU OpraHU3AIUN KUBON
OPUPOIBD.

Obopyoosanue: moaensb moiekynsl JJHK.

Tema 3. XumMnueckuii cCOCTaB M CTPOCHHE KJIETKHU

XUMUYECKUA COCTaB  KJIETKM. XUMHUYECKHE JJIEMEHTBL: MaKpOXJEMEHTHI,
MHKpPO3JIeMEHThl. BoJla 1 MUHEpaJIbHbIE BEIIECTBA.

OYHKIHUH BOJIBI U MUHEPAIbHBIX BEIIECTB B KieTke. [logaep:kanre ocMOTUYECKOTO
Oarnanca.

benku. CoctaB u cTpoeHue O€NIKOB. AMHUHOKUCIOTHI — MOHOMEpPHI OEIKOB.
He3zamennmMble W 3aMEHMMBIE AMUHOKHUCIOTBI. AMHMHOKHMCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OETKOBOW MOJIEKYJbI (MIEpBUYHAs, BTOPUYHASA, TPETUYHASI U YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOICTBA OenkoB. buonornueckue GpyHKuu OEIKOB.

®epmeHThl — Ouonornyeckue karanuzaTopbl. CTtpoeHue (epMeHTa: aKTUBHBIM
LEeHTp, cyOcTpatHas cneuuduuHocts. KodhepmenTsl. Butamunbsl. Otiauuust pepmMeHTOB
OT HEOPraHWYECKUX KaTaIU3aTOPOB.
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VYrneBoabl: MOHOcaxapuibl (TJII0K03a, pubo3a U JAE30KCUpuO03a), Jucaxapuabl
(caxaposa, JaKkTo3a) MW  MOJUcCaxapuabl  (KpaxMmall, TJIMKOTEH, IEJII0JI03a).
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel: Tpurnuuepusl, hochonunuasl, crepoussl. ['mapodpunsHo-ruapododbHbIE
cBoiicTBa. buonornyeckue ¢ynkuun aunugoB. CpaBHEHHE YIJIEBOJIOB, OEJIKOB
U JIMMHUJIOB KAK UCTOUYHUKOB 3HEPIHUH.

Hyxnennossie kucnotel: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Crpoenne u ¢(ynkmuu [IHK. Crpoenne m ¢ynkuum PHK. Buast PHK.
AT®: crpoenure u PyHKIUU.

[Hurtonorust — Hayka o kietke. Kierounas Teopusi — mpumep B3auMoAeHCTBUS UAeH
1 (aKTOB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKH.

Krnerka kak unenoctHas »xuBas cucreMa. OOIIMe NPU3HAKU KJIETOK: 3aMKHYTas
HapyxHas memOpana, monekyasl JIHK kak reHernueckuil anmmapar, cucTeMa CHUHTe3a
oenka.

Tunbl KIETOK: dyKapHOTUYECKass W Mpokapuoruueckas. OcoOEHHOCTH CTPOCHUS
npokapuoThuieckoit kinetku. Kinetounas crenka 0akrepuit. CTpoeHUE SyKapHOTUUYECKON
KJIeTKU. OCHOBHBIE OTIMYHS PACTUTEIBHOM, >KUBOTHOW U TPUOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, [JIMKOKAJIHKC,
ux ¢ynkuuu. [lnazmatudeckass memOpaHa, ee cBoicTBa M (yHKuuu. lluroruasma
u ee opraHouasl. OnHomemOpanHble opraHouabl kietku: OIIC, anmapat I'onbmxu,
mu30coMbl.  IloyaBTOHOMHBIE  OpPraHOMIbl  KIETKM: MHTOXOHJPHUH, IIJIACTHABI.
[Ipoucxoxnenne MUTOXOHAPUH U TutacTu. Buael mnactua. HememOpaHHble opraHouabl
KJIETKH: pUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOIU, PECHUYKH, KXI'YTUKU. DyHKIUU
OpPraHOWJOB KJIETKH. BKiroueHus.

Snpo — peryasTopHblii neHTp kieTkd. CTpoeHue sapa: sjuepHas o0o0Jiouka,
KapuoIuiasmMa, XpOMaTHH, IPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEMIECTB B KJIETKE.

Jemoncmpayuu:

llopmpemuwr: A. JleBenryk, P. I'yk, T. IlIBanmn, M. Ilneiaen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.

Juacpammol: «PacnipeneeHue XUMUYECKUX JJIEMEHTOB B HEKHUBOM IPUPOIE»,
«Pacnpenenenne XuMHUECKUX AJIEMEHTOB B KUBOU MPUPOIE».

Tabnuyvr u cxemor: «llepmonmdeckass TabMWIIa XWMHYCCKHUX JJIEMEHTOBY,
«CtpoeHne MOJEKYJbl BOJb», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OeKay,
«Ctpoenue hepmenta», «Hyknennosie kuciotel. JJTHK», «Ctpoenune monexynsr AT,
«CTpoeHHe 3yKapUOTHUYECKOM KIETKH», «CTpOeHHEe KXHUBOTHOM KIETKH», «CTpoeHue
pacTUTENnbHOM KIEeTKN», «CTpoeHHe MPOKAPUOTUUYECKOW KiIeTKn», «CTpoeHue sapa
KJIETKNY, «YTICBOABIY, «JIUIIHIBI.

Obopydoeanue: CBETOBOM MHUKpPOCKON, 00OpyAOBaHUE JUIsi IPOBEACHUS
HaOMIOACHUM, M3MEPEHUM, OSKCIEPUMEHTOB, MHUKpPOIMpenapaThl  PacCTUTEIbHBIX,
KUBOTHBIX M OaKTEpHUATBHBIX KJIETOK.
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Jlabopamopnuie u npakmuueckue pabomol:

Jlabopartopnas padota Ne 1. «M3yueHne kaTaTUTHYECKOW aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe amuiIa3bl WK KaTajaasbl)».

Jlaboparopnas pabora Ne 2. «/3ydyeHue CTpoeHHUs KJIETOK PACTCHHH, >KMBOTHBIX
u 6aKkTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTIpENapaTax u UxX OMUCAHHEY.

Tema 4. ’KusHeneATeTbHOCTh KJIETKHU

OOMeH BemiecTB, WM MeTaboau3M. AccUMHIAIUS (TUTACTUYECKUM OOMEH)
U JUCCUMUJIALMS (SHEPreTUYECKH OOMEH) — JBE CTOPOHBI €IMHOrO IMpolecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB M DSHEPrud B TOHUMaHUU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTpO(dHBIM U TeTepoTpodHbIil. Ponb dhepmeHTOB
B 0OMEHE BEIIIECTB U IPEBPAIICHUN YHEPTUHU B KIICTKE.

®dotocunte3. CreroBass U TemMHOBas (a3bl porocuHTeza. Peakiuu (orocuHTesa.
OddexTuBHOCTHh (hoTOCHHTE3a. 3HAUeHHE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiausHue
yCIOBHM cpelbl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIIMICHUS €r0 MPOIYKTUBHOCTH
y KYJIbTYPHBIX PacTCHUH.

XeMOCHHTE3. XeMOCHHTE3UPYIONIUE OaKTEpUHU. 3HAUCHUE XEMOCUHTE3a JJIs )KU3HU
Ha 3emJie.

OHepretuueckuii oOMeH B KieTke. PacienyeHue BelIECTB, BbIJACICHHE
U aKKyMYyJMpOBaHUE SHEPTUU B KJIETKE. DTambl dHEpreTudeckoro oomena. ['nukomus.
bpoxenne u ero Buabl. KHCIOpOIZHOE OKHCIEHHE, WIM KJIETOYHOE JbIXaHUE.
OxucnutensHOe GochopmpoBanue. IPPEeKTUBHOCTh SIHEPreTUUECKOTr0 OOMEHa.

Peakniuu matpuyHoro cuHTe3a. ['eHernueckas undopmanus u JJHK. Peanuzamus
IreHEeTHYECKOW HWH(pOpMaIluu B KIEeTKe. [ eHeTHYecKuid KoJ U €ero CBOMCTBA.
Tpanckpunms — matpuusblii cuate3 PHK. Tpancnsauus — 6uocunrte3 Oenka. DTarmbl
tpaHcsaiuu. KonupoBanne aMmuHokuciIoT. Pos pubocoM B OnocuHTe3e Oemka.

Heknerounsle ¢GopMbl JKM3HU — BUPYCHl. McTOpHS OTKpBITHS BUPYCOB
(AI.W. UsanoBckuit). OCOOCHHOCTH CTPOCHHUS M IKU3HEHHBIM IIUKI BHUPYCOB.
bakrepuodaru. bonesnun pacteHuii, >)KUBOTHBIX M YEJOBEKAa, BBHI3BIBAEMBIE BHUPYCAMHU.
Bupyc wummynonedunura uenoexka (BUY) — Bo3Oymutens CIIMJla. OOGpatHas
TPAHCKPHUIIUS, peBepTa3a u uHTerpasa. [IpodunakTrka pacmpocTpaHEHUsT BUPYCHBIX
3a00JIeBaHU.

Jemoncmpayuu:

Ilopmpemuwr: H.K. Konbsuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemwr: «Tunbl mmTaHWSIY, «MeTabomm3m», «MUTOXOHAPHSIY,
«OHepreTuueckuii  oOMen», «Xmopomnacty, «®dorocunresy, «Ctpoerme JIHK»,
«Ctpoenne W (yHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkayn, «['eHeTHYecKui Komy,
«Bupyco», «bakrepuodarn», «CtpoeHue u xku3HeHHbIM LWk Bupyca CII]/la,
0akrepuodaray, «Permmukamus JJHK».
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Obopyoosanue: wMonenu-anmaukauun «Ynsoenue JIHK wu  tpanckpunius»,
«buocunres 6enka», «CTpoeHue KIeTKH», Moaenb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe 1 HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB

KiieTouHbIil UK, WK )KU3HEHHBIN UKA KiIeTKu. UHTepdaza u mutos. Ilponeccsl,
nporekatoue B uHTepdasze. Pernmkanus — peakuuss MarpuuHoro cunresa JIHK.
Crpoenue XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuoTuil. JIUTUIOUIHBINA U TarIOWIHBIN
XpOMOCOMHbIe Habopel. Xpomatunabl. [luToNOrMyeckre OCHOBBI PA3MHOMXKEHUS
Y UHJAUBUIYAJIBHOTO PA3BUTHUSL OPTAaHU3MOB.

JHenenne knetkn — muto3. Craauu mutosa. [Ipoueccsl, mpoucxoasuiyue Ha pa3HbIX
CTaIUsAX MUTO3a. bUOJTOrHYeCKUil CMBICI MUTO3A.

[IporpamMmmupyemasi THOEIIb KIETKH — alloNTO3.

dopMbl pPa3MHOXKEHUSI OpPTaHU3MOB: Oecrojioe W MojoBoe. Buawsl 0Oecronoro
Pa3MHOKEHMS:  JIJICHUE  HAJBOE, I[IOYKOBAaHUE OJHO- W  MHOTOKJIETOYHBIX,
CIIOpo0oOpa30oBaHKe, BETEeTAaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpraHu3MOB, €ro 3HAYEHUE JIJI CEJIEKIIUU.

[TooBo€ pasMHOKEHHUE, €r0 OTIIMYUS OT OECTIOJIOTO.

Meito3. Craguu wMeito3a. Ilpomnecchl, mpoucxoAsiiue Ha CTagusix Meio3sa.
[ToBenenue xpomocom B Menose. KpoccuHroep. buonornyeckuii CMbICI M 3HAYEHHUE
Meio3a.

["ameTorenes — mpoiiecc 0Opa3zoBaHUs MOJIOBBIX KJIETOK Yy JKUBOTHBIX. [lonoBbie
JKeJe3bl: CEMEHHUKH U siMYHUKU. OOpa3oBaHUe M Pa3BUTHUE TOJOBBIX KJIETOK — raMmeT
(cmiepmaro3ous, sSUIEKIETKAa) — crepMaTroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
AUIEKIETOK U criepMaTto3onaoB. OmnogorBopenue. [lapreHorenes.

NunuBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHANBHOE  Pa3BUTHE
(omOpuorenes). Otambl SMOpPHOHAIBHOTO PA3BUTUS Y TO3BOHOYHBIX IKHUBOTHBIX:
npoOyieHne, racTpyisiusi, opraHoreHes3. lloctomOpuoHambHOE pa3BUTHE. THIBI
MOCTAMOPHOHATIBHOTO Pa3BUTHS: MPsSMOE, HENpsAMoe (JTUYMHOYHOE). BnusiHue cpeasbl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOYK/ICHHBIE YPOJICTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHH,
CTaJlUH PA3BUTHSL.

JHemoncmpayuu:

Tabnuyer u  cxemvi: «DOpMBI  pa3MHOKEHHUS OpPraHU3MOBY», «J[BoiftHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX PACTCHUN», «BereratTuBHOE pa3MHOKXEHUE PACTCHHUID,
«/lenenue kieTkn 6aktepuii», «CTPOCHHUE TIOJOBBIX KIIETOK», «CTpOSHHE XPOMOCOMBIY,
«Kinerounsiii mukiny, «Pemmkanus JJHKY», «Mutosy», «Meno3y, «IIpsMoe u Henpsmoe
pazButuey», «l'amMeToreHe3 y MIICKONMUTAIOMIMX M YeloBeka», «OCHOBHBIE CTaIuU
OHTOI'€HE3a.

Obopyooesanue: MHKPOCKOII, MHKpOIpEnapaThl «CnepMaTo30U bl
MJICKOITUTAIOIIETO», <«SIMIEKIeTKa MJIEKONMUTAIOMIEro», «KapuoknHe3 B KIETKax
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KOpeIIka JTyKa», MarHUTHas Mojelb-aniumkanms «J/lenenne kmetkny», monens JHK,
Mo/ielib MeTa(azHOl XPOMOCOMBI.

Jlabopamopnoie u npakmuueckue pabomol:

Jlaboparopnas pa6ota Ne 3. «HabmioneHne MuTO3a B KJIETKaX KOHUMKA KOpEIKa
JyKa Ha TOTOBBIX MUKPOTIpEIIapaTax.

Jlaboparopnas padota Ne 4. «M3yueHue CTpOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOTIperapaTax.

Tema 6. HaciencTBEHHOCTH M M3MEHYMBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHeTuku. VIcTopusi pa3BUTHUA TE€HETUKUA. Ponb 1UTONOrHU
U DMOPHUOJIOTHH B CTAHOBJICHUM T'€HETHKU. BKiaj poccHCKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T'€HETUKU. METOoJIbl TeHETUKU (THOPUIO0NIOTHYECKUM, IUTOTEHETUYECKUN,
MOJICKYJISIpHO-TeHeTUUeCKuit). (OCHOBHBIE TE€HETHUYECKHEe TIOHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpEeIIMBaHUM.

3aKOHOMEPHOCTH HAacCJieIoBaHUs TMPU3HAKOB, YyCTaHOBIEHHbIe ['. Menaenem.
MonorubpuaHoe CKpelnuBanue. 3aKOH eAUHO00pasusi THOPUIOB MEPBOTO MOKOJCHHUS.
[IpaBuno 1oMHUHUPOBAaHUS. 3aKOH PacUICIUICHUS MPU3HAKOB. [ MMIOTE3a YUCTOTHI TaMeT.
[TonHOE U HEMOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe cKpelrBaHue. 3aKOH HE3aBHUCHUMOTO HAclieIOBaHUSI IMPU3HAKOB.
[{uTorenernyecknue  OCHOBBI  JWTMOPUAHOIO  CKpEUIMBaHUA.  AHaIM3UpPYIOIee
cKkpeluBaHue. lcnosib30BaHHE aHAIM3UPYIOLWIErO0 CKPEIIMBAaHUS [JIs1 ONPEEIICHHUS
TE€HOTHIIA OCOOHU.

CuerienHoe HacienoBaHue Mpu3zHakoB. Pabora T. Moprana no cuerjieHHOMY
HaCJIEJ0BaHUIO reHoB. HapylieHune cuernieHust FreHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpOoMOCOMHAas TEOPHs HACIIEACTBEHHOCTHU. [ €eHETUUECKUE KAPTHI.

I'enetnka mnona. XpOMOCOMHOE ONpEAENeHUE TMoja. AYTOCOMBI U TIOJIOBBIE
XpOoMOCOMBI. ['oMOramMeTHbI€ U reTeporaMeTHbIe OpraHu3Mbl. HaciaeqoBanue npu3HaKoB,
CUEIJICHHBIX C MOJIOM.

N3MenunBOCTh. BHUIbI N3MEHUMBOCTH: HEHACIICICTBEHHAS U HACIIEACTBEHHAs. Posib
Cpenbl B HEHACIEJACTBEHHOM WM3MEHUYMBOCTH. XapaKTePUCTHKAa MOIU(PUKAIIMOHHON
W3MEHUYMBOCTHA. BapuanuoHHBIA psAx W BapualmoHHas KpuBas. Hopma peakuuum
npu3Haka. KonuyecTBeHHbIE M KaU€CTBEHHbIE MPU3HAKU U X HOpMa peakiuu. CBoiicTBa
MOAU(PUKAIMOHHON H3MEHYNBOCTH.

HacnenctBennasi, wiM TeHOTUNHMYECKAas, W3MEHYMBOCTh. KomOuHaTHBHAsS
M3MEHYHUBOCTh. Mel03 U MOJOBOM MPOIeCC — OCHOBA KOMOWHATUBHON M3MEHUYHUBOCTH.
MyTanuonHass W3MEHYMBOCTh. Kiaccudukamuss MyTanuii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. Yacrota ¥ nOpuuMHBl MyTanuid. Myrtarennsie  (akTtopsl.  3aKoOH
TOMOJIOTHYECKHX PSAJIOB B HaclieACTBEeHHON n3MenunBoctu H.M. BaBuiosa.

BhesnepHas Hac/eICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka yenoseka. Kapuorum yenoeka. OCHOBHBIE METO/bI TEHETUKH YEJIOBEKA!
T€HEAIOTHYECKU, OJTM3HEIIOBBIH, IIUTONEHETUYCCKUIN, ONOXUMUYECKHM, MOJIEKYJISIPHO-
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TCHETHYECKHIA. CoBpemeHHOE oTpe/ieIcHUEe TCHOTHIIA: ITOJTHOICHOMHOE
CEKBEHUPOBAaHUE, TECHOTUIIMPOBAHME, B TOM uuciae ¢ nomoubto [II[P-ananusa.
HacnencTtBenHble 3a00JIeBaHUs Y€JIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HH C HACIEACTBEHHOU
MIPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBIE Oone3nn. ComMaTHYeCKHe M TeHEepaTUBHBIC
myTari. CTBOJIOBBIE KJICTKU. [IpWHIMIBI 310pOBOTO 00pasza >KW3HU, AUATHOCTHKH,
NpopUIAKTUKA W JICYEHHs] TEeHETHYeCKHX Ooiyie3Hel. Meauko-reHeTnyeckoe
KOHCYJIbTHPOBaHUE. 3HAYCHNE MEAUITMHCKON TEeHETUKH B MPEAOTBPALCHUN U JICUCHUU
IFCHETHYECKHX 3a00JICBaHUI YEJIOBEKA.

Jemoncmpayuu:

llopmpemuvr: I'. Mennens, T. Mopran, I'. ge ®pusz, C.C. UYerBepuKoOB,
H.B. Tumodees-Pecosckuii, H.I1. BaBunos.

Tabauyvr u cxemovl. «MOHOTHOPUIHOE CKpPEIIMBAHUE M €ro I[UTOTCHETHYECKas
OCHOBa», «3aKOH pAaCIICIUICHUS U €ro IUTOI€HETHYECKasi OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpuaHoe ckpeniuBanuey, «lluTosioruyeckue OCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meno3», «B3zauMonencTBue alUIeNbHBIX TEHOBY», «l'eHeTnueckue
KapThl PAaCTCHUW, >XMBOTHBIX M 4YeJOBeKa», «l'eHeThka moja», «3aKOHOMEPHOCTHU
HacJieI0BaHus, CIEIJIEHHOTO C MOJIoM», «KapruoTuIbl yenoBeka U >KMBOTHBIX», «Buibl
U3MEHYMBOCTHY», «MoaudukanmoHHass U3MEHYMBOCTh», «HaciemoBanme pesyc-
dakTopay, «['eHeTnka rpyI Kpopu», «MyTalluoHHAsS ©3MEHUUBOCTH.

Obopyoosanue:  Moaenu-ammuMKanun  «MOHOTHOpHUJIHOE  CKpPEIIUBAHHUE,
«Henomnoe  momuHupoBanme»,  «JlurmbpumHoe  ckpemmBanue», «llepekpect
XpOMOCOM», MHUKPOCKOIT W MHUKporpenapar «J[po3oduna» (Hopma, mMytaruu (HOpMBI
KPBUIbEB U OKPACKH Tea), repoapuii «I opox MoCeBHOM».

Jlabopamopnusie u npakmuueckue padomol:

JlaGopatopnas pabora Ne 5. «UM3yyeHue pe3ynbTaTOB MOHOTHOPUIHOTO
U IUTUOPHUIHOTO CKPEUTMBaHUA Y 1P030(HUIIbI Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTopHas pabota Ne 6. «M3ydueHue Moau(pUKAITMOHHOW H3MEHYMBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlaGopatopHast pabora Ne 7. «AHanmu3 MyTanuii y apo30Quibl Ha TOTOBBIX
MUKpOTpenapaTax.

[Tpaktrnueckas padora Ne 2. «CocTaBieHue 1 aHAJINU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekuus Kak HayKa ¥ Ipoliecc. 3apoxIeHUE CENICKIUUA U JOMECTUKALIMS. Y YeHUE
H.W. BaBuioBa o 1meHTpax MPOUCXOXKACHHUS W MHOTOOOpa3wsi KyJbTypHBIX PACTCHHIM.
LeHTpbl IPOUCXOKACHUS TOMAIIHUX KUBOTHBIX. COPT, MOpPOA, IITAMM.

CoBpeMeHHBbIE METOJbl CeJNeKIUMU. MaccoBblii M WHIUWBHUAYAJbHBIA OTOOPHI
B CEJIEKIUHM pacTeHUd U KUBOTHBIX. OIlEHKa 3KCTepbepa. bIM3KOPOACTBEHHOE
CKpelrBaHue — uHOpuAUHT. Yuctas nunus. CKpellluBaHUE YUCTHIX JTUHUN. ['eTeposuc,
uiu rubpuaHas cwia. HepojacTBeHHoe cKpeliuBaHue — ayTOpuauHr. OtTaaneHHas
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rudpuauzanus U ee ycnexu. VICKycCTBEHHBI MyTareHe3 M MOJIy4eHHE MOJIUILIIOU]IOB.
JIOCTIIKEHUS CEJIEKLIMU PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB.

buorexHonorusa Kak oTpaciib NPOU3BOACTBA. |'€HHAs MHKEHEpUs. DTanbl CO3JaHUs
pexkomOunanTHot JIHK wu Tpancrennbix opranu3moB. KieTtouHass uWHXEHepus.
Kierounpie KynbTypbsl. MUKpPOKIOHAJIBbHOE pa3sMHOXKEHUE pacTeHuil. KiioHupoBaHue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OJKOJOTMYECKHUE
u aTrdeckue npodsemsl. MO — reHeTHuecKl MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu:

Ilopmpemuwr: H.W. BaBunos, N.B. Muuypus, I'.[]. Kapneuenko, M.®. BaHoB.

Tabauywvt u cxemwvi: kKapta «LIeHTPBI MPOUCXOXKICHHUS 1 MHOTOOOPa3Hs KyJIbTYPHBIX
pactenuit», «llopoabl nOMamIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX paCTCHUN»,
«OTtnanennas rudbpuauzanus», «Padote akagemruka M.®. UBanoBay, «l[lonumionausy,
«O0bekThl  OmoTexHosoruu»,  «KieroyHele  KyJabTyphl W KIOHHPOBAHUE,
«KoHcTpynpoBaHue U IEPEHOC T€HOB, XPOMOCOMY.

Obopyoosanue: MyISKU TUIOJIOB U KOPHETUIOJOB JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CeabCKOX03SIHCTBEHHBIC PACTCHUS .

Jlabopamopnusie u npakmuueckue padomul:

Okckypeus «OCHOBHBIE METOBI U TOCTHKEHUS CEJIEKIIMN PACTEHUHN M >KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIN Y4YacTOK,
B TEIUIMYHOE XO3SIICTBO, Ta00PATOPHIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA).

11 KJIACC
1 4ac B Henento, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BPEMHI.

Tema 1. IBoarounoHHas1 OMOIOTHSA

[IpeanochIKM BO3HMKHOBEHUS SBOJIOLMOHHOW TEOpPUU. DBOJNIOLHUOHHAS TEOPUS
U ee MeCTO B Ouosoruu. BiusiHue >BOJIONMOHHON TEOPUU HA pPa3BUTHE OHOJIOTHUU
U IpYTUX HayK.

CBugerenscTtBa  3BOJONUU.  [laneoHToOrMYECKHE:  MOCIEI0BATEIbHOCTD
MOSIBJICHUS BUJOB B  MAJICOHTOJIOTMYECKOW  JIETOMHCH, TEPEXOAHBIE  (OPMBI.
buoreorpadguieckue: cxoacTBo u paznuuue hayH u Giaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W  Pa3IWuus HAMOPHOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHbIE,
pyIUMEHTapHble OpraHbl, aTaBU3Mbl. MONEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO
MEXaHW3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX NyTell y Bcex
OpraHU3MOB.

OpomonronHasa teopus Y. J{apsuHa. [Ipennocbuiku BOSHUKHOBEHUS JaPBUHU3MA.
JIBKyIIue CHUJIbl ABOJIONMM BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOKEHUE
IpU  OrPAHUYEHHOCTH  PECYpCOB,  HEOMpeJeieHHAas  M3MEHYMBOCTh, OOphOa
3a CyIIECTBOBAaHUE, €CTECTBEHHBIN OTOOD).
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Cunretnyeckas Teopus 3Bostonuu (CTD) u ee OCHOBHBIE MOJOKEHHUS.

MuxkposBostonus. [lomynsius kak eAMHUIA BUAA U 3BOJIIOLHUU.

JIBrkyriue cuiibl (paKTOpbl) SBOJIOIIUMY BUIOB B IpUpoie. MyTallMOHHBIN mporece
U KOMOMHATUBHAsA U3MEHUYUBOCTh. [lonmynsiioHHbIE BOJIHBI U Apei( reHoB. M3omsauus
Y MUTpaIus.

EctecTBeHHbIN 0TOOp — HarnpaBIIstoMui GakTop 3Botourund. POpPMbI €CTECTBEHHOTO
otOopa.

[IprcnocOONEeHHOCTh  OpPraHu3MOB  Kak  pe3yiabTaT dBoitonuu. [Ipumepsi
OpUCTIOCOOJIEHUN Y OpraHu3MOB. ApoMOP(O3bl U UNOATATITALINH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHOBHbIE (OPMBI BUI000PA30BAHUS:
reorpagpuieckoe, 3K0JOTHYECKOE.

MakposBomnonus.  PopMbl  3BOMIONMHU:  (UIETHYECKas,  JIMBEpreHTHas,
KOHBEpIeHTHasl, napasienabHas. HeoOpaTuMOCTh 3BOJIOLMH.

[IpoucxoxaeHue OT HeCMeUHaTu3UpOBAHHBIX TpenkoB. [Iporpeccupytomias
cnenuanu3anus. AganTuBHAs pajualiysl.

Jemoncmpayuu:

Ilopmpemur: K. Jlunneit, XK.b. Jlamapk, U. lapsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkens, @. Mromiep, A.H. CeBep1ios.

Tabnuyer u cxemwvl: «Pa3BuTHE OpPraHUYECKOr0 MHUpa Ha 3emie», «3apojbIliu
MO3BOHOYHBIX KMBOTHBIX», «ApxeonTepuxcy, «Dopmbl 00pbObI 32 CYIIECTBOBAHUEY,
«EcrecTBeHHbI 0TOOPY», «MHOr0o00pasue copToB pacTeHui», «MHOroobpasue mopos
KUBOTHBIX», «llonmymsanun», «MyTallmoHHas HW3MEHUUBOCTBHY, «ApoMopdo3bD»,
«nnoananramuny, «O0mas aereHepamnus», «JBKynme cuibl 3Boonuny, «Kapra-
cxema wMapmpyra myremectsus Y. JlapBunHay, «boppba 3a CylecTBOBaHHUEY,
«[Ipucnoco6IeHHOCTD OpTaHU3MOBY, «I"eorpaduueckoe BUJI000Pa30BaHKEY,
«IKOJIOTHUECKOE BUI000PA30BAHUE.

Obopyodosanue; KOJIIGKIUS HACEKOMBIX C Pa3JIMYHBIMH THUIIAMH OKpacKu, HaOOp
IJIOJIOB U CeMsiH, KoyuieKius «lIpumepsl 3alUTHBIX MPUCIIOCOOICHUN Y KUBOTHBIX»,
Mozaenb «OCHOBHBIE HAMpaBIEHUS JBOJIONUNY», O0beMHas wmonenb «CTpoeHue
TOJIOBHOT'O MO3Ta O3BOHOYHBIX).

buoreorpadguueckas kapta Mmupa, KoyuieKuus «DopMbl COXpaHHOCTH MCKOMAaeMBbIX
KUBOTHBIX M pacTeHUui», Mojenb anmiukamus «llepekpect Xpomocom», BIIaKHbIE
npenapatel  «Pa3BuTHEe HacekoMoroy», «Pa3BuUTuE JISATYIIKW», MHUKpOIpenapar
«Ipozodumay (Hopma, MyTariuu (GOPMBI KPBLITBEB 1 OKPACKH TENA).

Jlabopamophule u npakmuueckue padoomoi:

Jlabopatopnas pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHIECKOMY
KPUTEPHUION.

Jlaboparopnas padora Ne 2. «Onucanue mpucnocOoOJEHHOCTA OpraHu3Ma U ee
OTHOCHUTEJIbHOTO XapaKTepay.
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Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU Ha 3emuie

JloHay4dHBIE TIPEACTABICHUS O 3apOKICHMM JKM3HUA. HayuHble TIMIIOTE3BI
BO3HUKHOBEHUS KU3HM Ha 3emiie: a0MOTreHe3 U MaHCIepMus. XUMHUYECKasi BOJIOLIMS.
AOGUOTeHHBII CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPKACHUE XUMUYECKOM dBoitonuu. HauvanbHple JTambl  OMOJOTHYECKOU
spomonuu. ['wunoresa  PHK-mupa. ®opmupoBaHue MeMOpPaHHBIX  CTPYKTYp
U BO3HUKHOBEHHE NPOTOKIETKU. llepBbie kieTkm u ux sBomouus. dopmupoBaHue
OCHOBHBIX I'PYMII )KMUBBIX OPraHU3MOB.

Pazeutne xu3Hu Ha 3emsie mo spam u nepuomam. Karapxeil. Apxeickas
U ipoTepo3oiickas »pbl. [laneo3olickas spa u ee nmepruoabl: KEMOPHUICKUIN, OPJIOBUKCKUM,
CUJIyPUMCKUH, TE€BOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so030¥icKas 3pa U €€ IePUOIbl: TPUACOBBIN, FOPCKUN, MEITOBOM.

Kaitno3olickas spa 1 ee nepuoibl: ajJeoreHOBbI, HEOT€HOBBIN, aHTPOIIOTEHOBBIN.

XapakTepucThKa KIUMaTa W TEOJOTMYECKHX ImporeccoB. OCHOBHBIE ATarllbl
ABOJIIOIIUHU PACTUTEIBHOTO U )KUBOTHOT'O MHpa. ApoMOp(03bl y pACTEHUN U KUBOTHBIX.
IlosiBeHME, pacuBET U BBIMUPAHUE TPYII JKUBBIX OPTaHU3MOB.

Cuctema OpraHMyYeckoro Mupa Kak OTpakeHue HBoMouud. (OCHOBHBIE
CUCTEMATHYECKHE TPYINbI OPraHU3MOB.

OBOJIIOIMSL  YeNoBeKa. AHTpPOINOJIOrHs Kak Hayka. Pa3BuTHe NpeacTaBiIeHUN
0 MPOUCXO0KICHUH YesloBeKa. MeToabl n3yueHus anTpornoreHesa. CxoncTsa U pa3inyus
YeJ0BEKa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBuxymue cuibl (dakTopsl) aHTpororeHesa. HacnencTBeHHas W3MEHUYMBOCTH
U eCTeCTBEHHBINH 0TOOp. OOIIEeCTBEHHBIN 00pa3 *KU3HU, U3TOTOBICHUE OPYIUH Tpyha,
MBILIJIEHUE, PEUb.

OCHOBHBIE CTaAMM WU BETBU SBOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMelblii, YemoBek NmpsMoxondiui, YenoBeKk HeaHAepTAIbCKUN, YeToBEeK pa3yMHBIN.
Haxonku mckomaemMbIX OCTaTKOB, BpEMs CYIIECTBOBaHUS, 00JACTh paclpOCTPaHEHUs,
00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUSI.

Yenosedyeckne pacbl. OCHOBHBIE OONBININE pachl: €BPOINEOUAHAs (€BpasHiickas),
HErpo-aBCTpaAJIONHAsA (PKBAaTOpUalbHAsA), MOHIOJIOWJHAs (Aa3UaTCKO-aMEpUKAHCKas).
YepTbl NOpHUCIOCOOJEHHOCTH MPEACTABUTENEH YEIOBEYECKUX PAC K  YCIOBHUAM
cymiecTBoBaHus. EquHCTBO yenoBeueckux pac. Kpurnka pacusma.

JHemoncmpayuu:

llopmpemui: ®©. Penu, JI. [lactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabnuyver u cxemvi: «Bo3HukHOBeHHe CoJHEYHON cucTeMbl», «Pa3BuTHE
OpPraHH4YeCKOro  MHUpay, «PacturenbHass ~ KJIETKay, «KuBoTHast  KJETKay,
«IIpokapuotuyeckas kieTka», «CoBpeMEeHHasi CHUCTeMa OpPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEIOBEKA U YETIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTA MAJIEOHTOJIOTUYECKUX HAXOJOK MPEJIKOB COBPEMEHHOIO YEIIOBEKAY,
«/peBnenmme srogn», «/peBHue mroaw», «llepBble  COBpEMEHHBIE  JIFOAW»,
«HenoBeueckue pachbi».
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Obopyoosanue: mynsxu «lIponcxoxnenue 4denoBeka» (OIOCTbI aBCTPATIONHUTEKA,
NUTEKaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIETKH WM M300paKeHHsS KaMEHHBIX
opynuii  NepBOOBITHOTO  4YeloBeKa  (KaMHU-YONIephl,  pyOwia,  ckpeOua),
reOXpOHONIOTHYecKass Tabnuma, KouteKust «DOopMbI COXpaHHOCTH HMCKOMAEMBIX
’KUBOTHBIX U PACTCHHI».

Jlabopamopnbsie u npakmuueckue padomol:

[Ipaktuueckas pabora Ne 1. «M3yueHue HCKOMAEMbIX OCTATKOB PACTEHHM
Y )KMBOTHBIX B KOJJIEKIIUSIX).

DKCKypcusi «DBOJIIOLUS OPraHUYECKOr0 MUpa Ha 3emiiey (B €CTeCTBEHHO-HAyUHbBIN
WIH KpaeBeaueCKuil My3eil).

Tema 3. Opranusmsl U OKpy:KaouIas cpeaa

DKoJjorusi Kak Hayka. 3ajayd U pasfielbl 3KOJOTMH. METOoJbl 3KOJIOTrHYeCKUX
UCCJIeIOBaHUN. DKOJOTUYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAsA, TMOYBEHHAas,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue  ¢akrtopel.  Knaccudpukamuss — 9KOJOTHYECKHX  (PAKTOPOB:
abuotnyeckrue, OMOTUYECKUE U aHTPONOTeHHbIe. [[eficTBHE AKOIOrHYecKuX (PakTopoB
Ha OPraHU3MBI.

AbGuotnueckne (akToOpbl: CBET, TEMIIepaTypa, BIAKHOCTb. DOTONEPUOaU3M.
[Ipucnocobyennst opraHu3MOB K JEHCTBUIO abnMoTHYecKux (hakTopoB. buonornyeckue
PUTMBIL.

buotnyeckue ¢akropsl. Buasl OMOTHYECKHX B3aUMOICHCTBUN: KOHKYPEHIIHS,
XUIHUYECTBO, CcUMOMO3 u ero Gopmel. [lapasutusm, Koomepaius, MyTyalu3M,
KOMMEHCaI3M (KBapTHUPAHCTBO, HaXJeOHWYECTBO). AMeEHCalu3M, HEUTpaIu3M.
3HaueHne OWMOTHMYECKUX B3aUMOJICUCTBHIM  JJIi  CYIIECTBOBAHHS  OPraHU3MOB
B IMPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKH NOMyIsiuui. OCHOBHBIE ITOKA3aTENN MOIYJISIIUU:
YHUCIIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JJnHaMuka
YUCJICHHOCTH TOITYJISIUU U €€ PETyJIsaLus.

Jemoncmpayuu:

TIlopmpemuwi: A. I'ymbombat, K.®. Pynbe, O. ['exkens.

Tabnuyvr u cxemwr: xapta «llpupomnapie 30HBI 3emmu», «Cpeasl oOWUTaHUS
opraHu3mMoBy»,  «®otonepuonusm», «llomymsauun»,  «3aKOHOMEPHOCTH  poOCTa
YUCIICHHOCTHU TOMYJSAIuY HHOY30puu-Tyhenbkny, «[lumensie memm.

Jlabopamophule u npakmuyueckue padoomoi:

Jlaboparopnass pabora No 3. «Mopdonoruyeckne O0COOCHHOCTH pacTEHUM
U3 pa3HbIX MECT OOUTAHUS».

Jlaboparopnasi pabora No 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.
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[Ipaktuueckas padora Ne 2. «lloacyeT MiIOTHOCTH NOMYJISUMNA pa3HBIX BUIOB
paCTEHUINY.

Tema 4. Coo0miecTBa ¥ 3K0JI0rH4eCKHE CHCTEMBbI

CooOmectBo opraHu3smMoB — OuoneHo3. CTpykTypsl OuoleHo3a: BUIOBas,
MpoCTpaHCTBEHHAas1, Tpoduueckas (nuiesas). Buasl-nomuHanTel. CBsizu B OUOLIEHO3E.

Dkonornyeckue cuctemsl (3xocucteMsl). [IoHsITHE 00 SKOCHCTEME 1 OMOTEOIIEHO3E.
OYHKIIMOHAJIbHBIE KOMIIOHEHThI SKOCUCTEMBI: IPOIYLIEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BeliecTB 1 MOTOK 3HEPTHH B 3KOcUcTeME. Tpoduueckue (MUIIeBbIe) yPOBHU
skocuctemsl. [Iumessie nenu u cetu. OCHOBHBIE NOKAa3aTeNu SKOCUCTEMBI: OHMoMacca,
OPOAYKIUS. DKOJOTMYECKHE MUpPaAMUIbl: TPOAYKUUU, YHUCICHHOCTH, OHWOMACCHI.
CBolicTBa 9KOCUCTEM: YCTOMUMBOCTD, CAMOPETYIISIIMS, pa3BuTue. Cykieccus.

[IpupoaHbie 3KOCHCTEMBl. DKOCHCTEMBI O3€p U peK. DKOCHUCTeMa XBOWHOIO
WIH IIUPOKOJIUCTBEHHOIO JIeca.

AHTpOIOTCHHbBIE SKOCHUCTEMBI. ATPO3KOCHUCTEMBI. YpO0IKOCUCTEMBI.
buonoruyeckoe u X03siCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (¢aktop ycroWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B.W. Bepuaackoro o 6uocdepe. I'panutibl, coctaB u cTpykTypa Ouochepsl.
Kupoe BemectBo u ero ¢yHkuun. OcobeHHOCTH Ouocdepsl Kak TI00aTBHON
sKOCUCTEMBI. [IlnHaMuyeckoe paBHOBecHe M oOpaTHas CBs3b B brochepe.

KpyroBopoTs! BelecTB 1 OMOre0OXMMHUYECKHUE ITUKIIBI DJIEMEHTOB (yriiepoja, a30Ta).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Onochepe 3emun. AHTPOINOTCHHBbIE M3MEHEHHSI B Ouocdepe.
I'moGanpHbIE SKOJIOTHYECKHE TTPOOIIEMBI.

CocymecTBoBaHM€e PpUPOABI U yenoBeuecTBa. CoxpaHeHue 6ropazHooOpasus Kak
OCHOBa ycTolunBoCcTH OMocdepbl. OCHOBA PallMOHATBHOTO YMPABICHUS TPUPOJIHBIMU
pecypcamMu U uX UCTOiIb30BaHue. JlocTikeHrs OMOJIOTHH U OXpaHa IPUPOJIBL.

JHemoncmpayuu:

llopmpemuwi: A.Jl. Tencnu, B.H. Cykaues, B.I1. Bepnanckuii.

Tabnuyer u cxemwvr: «llumessie menm», «buolEHO3: COCTaB U CTPYKTypaw,
«IIpuponmubie cooOmiectBa», «llemn mnwuTaHUsA», «OKOJOTUYECKAS THUPAMUIAN,
«buocdepa u uenoBek», «IKocHCTEMa HIMPOKOIMUCTBEHHOTO Jieca», «IDKOCHUCTEMA
XBOWHOTO Jieca», «bHoneHo3 BojoemMa», «ArponeHos», «lIpuMepHble aHTPONMOTEHHBIE
BO3JCUCTBUA Ha TMPUPOAY», «BaxHeWme MCTOYHWMKM 3arps3HEHUS BO3AyXa
U TPYHTOBBIX Boa», «llouBa — BaxHeimass cocrapisromas Ouocheprr», «DakTopbl
nerpananuu mouBy, «IlapHukoBsiid 3G dexT», «PaKTOPhl PaTIUOAKTUBHOTO 3arPS3HCHUS
ouocdepn», «Ob6mas cTpykTypa duochepsi», «PacnpocTpanenue xu3Hu B ouochepe»,
«O30HO0BBIN 3kpaH O6uochepr», «Kpyrosopor yriepoga B 6uocheper», «Kpyroopot
a30Ta B IPUPOAE».
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Obopyoosanue: Moaenb-anIuiukanuss «TunuyHele OMOLEHO3b», repoapuit
«PactutenbHble cooOuiecTBay, Kojulekuuu «buoneno3», «Bpeautenu BaKHEHIIMX
CENbCKOXO3AMCTBEHHBIX KYJIBTYp», repOdapuu M KOJUIEKUMU PACTEHHN M KUBOTHBIX,
MIPUHAJIEKAIINE K Pa3sHbIM JKOJIOTMYECKUM rpynmnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUs OXPAHIEMBbIX BUOB PACTEHUN U KUBOTHBIX.
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IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O BUOJIOI'MX HA YPOBHE CPEJHET'O OBILIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO ycranaBauBarOTCs TpeOOBAHUS K pe3yjibTaTaM OCBOEHUS
oOydJarolmuMHCsT  MPOrpaMM  CpeIHero  o0mero  oOpa3oBaHUs:  JIMYHOCTHBIM,
MeETanpeMETHBIM U MPEAMETHBIM.

JIMUHOCTHBLIE PE3YJIBTATHBI

B cTpykType JHMYHOCTHBIX PE3YJbTaTOB OCBOEHHS mpeamera «buonorus»
BBIZICJICHBI CJICAYIOIIME COCTABISIONIME: OCO3HAHHE OOYYaIIIMMUCS POCCUMCKON
rpaXJaHCKONW HMIAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOIIpeJIeIICHUI0, HATMYHEe MOTHUBAIIMU K 00y4eHHIO0 OMOJIOTHUH, TIeICHATIPaBIEHHOE
pa3BUTHE BHYTPEHHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE KIHOYEBBIX IIEHHOCTEH
U UCTOPUYECKUX TPAIUIMA Ppa3BUTUS OHOJOTHMYECKOTO 3HAHUSA, TOTOBHOCTH
U CITIOCOOHOCTh O0YYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMHU, NPUCYIIUMH CHUCTEME OHOJIOTHYECKOr0 00pa3oBaHUs,
HaJIU4Me HKOJIOTUYECKOTO IPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTh I1I€TU U CTPOUTH
YKW3HCHHBIC TUIaHBI.

JIuyHOCTHBIE pe3yibTaThl OCBOEHMsS Tmpenmera «buonorus» mocturaroTcs
B CIMHCTBE Y4YeOHOM W  BOCHHUTATEIbLHOM  JEATEIBHOCTH B  COOTBETCTBUHU
C TPaJULIMOHHBIMU POCCHUHUCKUMU COIMOKYJIBTYPHBIMH, MCTOPUUYECKHUMH U JTYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBWIaMH M HOPMaMH
NMOBEJICHUS W  CIHOCOOCTBYIOT  IIpOIlECCaM  CaMOIO3HAHHUS, CAaMOBOCIHUTAHHS
U CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIUMU JIMYHOCTH, NATPUOTU3MA, YBAXKCHUS
K 3aKOHY W MpPaBOIOPSJKY, YEJIOBEKY TpyJda M CTaplieMy IOKOJIEHUIO, B3aUMHOTO
YBaXEHUS, OCpPEKHOTO0 OTHONIICHUS K KYJbTYPHOMY HACICAWI0O W TPAJTUIUAM
MHOTOHAIlMOHAIBHOTO Hapoaa Pocculickoii denepamuu, NpUPOAE U OKPYKaArOIIEH
cpene.

JImaHOCTHBIE pe3yibTaThl OCBOEHUS y4eOHOro mpeameTra «bHOTOTHS» TOIKHBI
oTpakaTb  TOTOBHOCTH M  CIOCOOHOCTH  OOYYalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKW BHYTpPEHHEH TO3WIHMEH  JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHUEHTAIM, TO3UTHBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIINX TPAIUIIUOHHBIM
LIEHHOCTAM POCCHUMCKOIr0 OOIIEeCTBA, pPACUIMPEHUE >KU3HEHHOTO OMbITa M OIbITa
JNEATENIBHOCTA B IIPOLECCE peaau3aldd OCHOBHBIX HAIlPABICHUN BOCIUTATEIbHOU
NEATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON IMO3UIIMKA OOYYaromerocss Kak aKTHBHOTO
1 OTBETCTBEHHOI'O YJIEHa POCCUHUCKOTO O0IIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX MpaB U OOSA3aHHOCTEH, yBa)KE€HHE 3aKOHA
Y MPABOTIOPSIAKA;
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TOTOBHOCTh K COBMECTHOH TBOPYECKON ACATEIBHOCTH TPH CO3MaHUHM YYCOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX W TO3HABATEIbHBIX 33/1a4, BHIMOJTHCHUH OWOJIOTHICCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO TMO3UIIMIO MO OTHOILICHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBICHSITH €€

YMECHHE YYUTHIBATH B CBOUX JCHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3HBIMH YOSKICHHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMHU
U COIMAJIBHBIM MOJIOKEHHEM;

TOTOBHOCTH K COTPYIHUYECTBY B TPOIIECCE COBMECTHOTO BBIITOJIHCHHS YYCOHBIX,
MO3HABATEIBLHBIX U HMCCICIOBATCIIbCKUX 3a/1a4, YBAKUTEILHOEC OTHOIICHWE K MHEHHIO
OIIIOHEHTOB TIPH 0OCYKJIECHUHU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHMUS,

TOTOBHOCTH K TYMaHUTApPHOW U BOJIOHTEPCKOU JIEATEIIHHOCTH;

2) MaTpUOTHYeCKOro0 BOCTIMTAHHUS:

c(OpPMHPOBAHHOCTh POCCHUICKON TpakIaHCKOM HWIEHTUYHOCTH, NaTPUOTU3MA,
YBaXKEHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHo, ropmoctu
3a CBOM Kpa#, cBOor PoauHy, CBOM $S3bIK M KyJbTYypy, MpPOLLIOE W HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHHWE K IPUPOJHOMY HACIECAUI0 U NaMITHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKHUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJOrMY, TOHUMAaHUE 3HAYCHUS OMOJIOTMM B MO3HAHUU 3aKOHOB MPUPOJBI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIeCTBa;

uaenHas yOeKII€HHOCTb, TOTOBHOCTh K CIIy>)KeHUI0O OTeuecTBy U €ro 3auluTe,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) T1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHHe JTYXOBHBIX HEHHOCTEN POCCUHCKOTO Hapo/a;

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO ITOBEICHHUS,

CIIOCOOHOCTh OIIGHMBAaTh CUTyallUl0 M TPUHUMAaTh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUMBOTO OYyAYIIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJMTENSAM, CO3JIaHUI0 CEMbUM HA OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBUM C TPATULUAMHU
HaposoB Poccuu;

4) >cTEeTHYECKOro BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHWEe K MHpY, BKIOYAs OCTETHKY OBITa, HAYYHOTO
1 TEXHUYECKOT'O0 TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAaHKHE AMOITMOHAIBHOTO BO3JCHCTBHS XKUBOW MPUPOABI M €€ IIEHHOCTH,

TOTOBHOCTB K CAMOBBIPAYKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHHUE ITPOSIBIIATh
KadecTBa TBOPUYECKOM JTUIHOCTH,
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S) ¢pu3nyecKoro BOCUTAHUS:

MOHMMAaHWE U pean3alusl 3J0pOBOTO M Oe30macHoro odpaza >KU3HU (370pOBOE
MMUTaHUE, COOJIOJICHNEC TUTHCHHYCCKUX TMPaBWUI U HOPM, COQITAHCHPOBAHHBIM PEKUM
3aHATHHA U OTHBIXA, perysipHas pu3ndeckass akTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (HU3NYECKOMY U TICHXHYCCKOMY
3JI0POBBIO;

MOHMMAaHHUE IEHHOCTH MPABWJI MHAWBUIYAJIHLHOTO U KOJUICKTUBHOTO 0€301acHOTO
MOBEACHUS B CUTYAIIMSIX, YTPOKAIOIINX 3I0POBBIO M )KU3HU JIFO/ICH;

OCO3HAHHME TIIOCJICACTBUI ¥ HENPUIATHE BPEIHBIX MPHUBBIYCK (YIMOTpeOacHUS
AJIKOTOJISI, HAPKOTUKOB, KYPEHUS );

6) Tpya0BOI0 BOCIIMTAHMSA:

TOTOBHOCTH K TPY/Y, OCO3HAHUE ICHHOCTU MAaCTEPCTBA, TPYAOIIO0HUE;

TOTOBHOCTh K aAKTUBHOM JEATCIHbHOCTH TEXHOJOTHMYECKOM U  COIHAIbHOMU
HAIPaBJIEHHOCTHU, CHOCOOHOCTh WHHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHSITh TAKYIO ICSITEILHOCTb;

UHTEpPEC K pa3IuuHbIM cdepaM MpodecCHOHATBLHON JeATeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyiiei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
’KU3HEHHBIC TJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSKEHUH
BCEH KU3HHU;

7) ’K0J0rH4ecKoro BOCIIUTAHNUA:

AKOJIOTUYECKHU 11eJIeco00pa3HOoe OTHOIICHUE K MPHUPOJE KAaK HCTOYHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE  YPOBHS  JKOJIOTMYECKOM  KYJIBTYpBI: IMPHOOPETCHUE  OIBITA
MJJAHUPOBAHUS TMOCTYINKOB M OIIEHKH MX BO3MOKHBIX MOCJEIACTBUHN JJIsI OKPY’Karoleu
Cpebl;

OCO3HAaHHE TJIOOATBHOTO XapaKTepa OJKOJOTHMUECKHUX TMpobdiieM W MyTeH uXx
pelIeHus;

CITOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETAeMbIe IPH HM3YyUYCHHH OWOJIOTHH 3HAHUS
1 YMCHUS TIPU PEIICHUH MPOOJIEM, CBI3aHHBIX C PAIIMOHAJIBHBIM ITPHUPOJIOIIOIB30BAaHUEM
(cobOsroieHre TMpaBW TOBEICHUS B TPUPOJAE, HAINpPABICHHBIX Ha COXpPaHECHHUE
PaBHOBECHS B 9KOCUCTEMAX, OXPaHy BUJOB, SKOCUCTEM, OMOC(EpPHI);

AKTUBHOE HEINPUITHE JICHCTBUM, MPUHOCAIIUX BPEI OKPYKAIOIIEH MNPUPOIHOU
cpene, yMEHHE TMPOTHO3WPOBATH HEOIATONPHUSATHBIE SKOJIOTHYCCKHE ITOCICACTBUS
NpEeANPUHUMAEMBIX IEMCTBUI U NIPEIOTBPAIIATh UX;

HUIMYUE PA3BUTOIO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYpBI,
ONbITa JACATEILHOCTH 3KOJOTMYECKOW HAMpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMH B IIO03HABATEIbHOW, KOMMYHHMKATHBHOM M COIIMAIbHOM NpPaKTHKE, TOTOBHOCTH
K YYACTHIO B MMPAKTHYECKOMN JIEATCIHLHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOTO Ha JHANOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATENbCKOM KYJIBTYphl KaK CpeICTBa
B3aMMOJCHCTBHS MEXKIY JIIOJBMH U TTO3HAHUS MHPA;

MOHUMaHUE crietuPUKU OUOIOTMH KaK HAyKH, OCO3HAHHE €€ poJid B (GOPMUPOBAHUU
palMOHANBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU IEJIOCTHOTO MpPEICTaBICHUS
00 OKpY’KalollleM MHUpPE Kak O €AMHCTBE NPUPOJIbI, YEIOBEKAa U OOIIEeCTBa, B O3HAHUU
NPUPOTHBIX 3aKOHOMEPHOCTEW W pelIeHHH TpoOJieM COXpaHEHUs MPUPOIHOTO
paBHOBECHS;

yOeXK/IeHHOCTh B 3HAYMMOCTH OWOJIOTMM MJIi COBPEMEHHOW IMBHIIM3AIINN:
o0OeCrieueHrsT HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/JaHHUE TEPCICKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pPELIAaTh PECYpCHbIE MPOOIEMBbl Pa3BUTHS YEJIOBEUYECTBA,
MOWCKa TyTEH BBIXOJA W3 TIOOATBHBIX JKOJOTHYECKHX MpoOJIeM W obecreueHUs
nepexofa K YCTOWYMBOMY DPa3BUTHIO, PAMOHAIBHOMY HCIIOIB30BAHUIO MPHPOIHBIX
pecypcoB 1 (OPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B IMOYYCHUH OWOJIOTUYECKUX 3HAHUN B IETISX IMOBBIIICHUS
oOmieil KyJIbTyphbl, €CTECTBEHHO-Hay4HOHW TI'pPAMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIITMOHATLHOM TPAMOTHOCTH 00yYaIouXcs, POPMUPYEMOM TTPU U3YUEHUH OUOJIOTHH;
NOHMMAaHHE CYITHOCTH METOOB IMO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HaYyKaX,
CIIOCOOHOCTD HUCIIOJIB30BATh MOJIydaeMble 3HAHUS IS aHAIIM3a U OOBSICHEHUS SIBICHUN
OKpY)KaloIlero Mupa U TMPOUCXOIAUIMX B HEM HM3MEHEHUH, yMEHUe JenaTh
000OCHOBaHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M HMEIOIIUXCS JaHHBIX
C LIETIBIO TIOJIYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENBHO UCTIOIB30BaTh OMOJIOTUYECKHE 3HAHUS JJISl pEIICHUS
po0OJIeM B peabHBIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHHME IIEHHOCTH HAyYHOW [EATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIIEI0BATENIbCKYIO JEATENbHOCTh UHIUBUIYaIbHO U B TPYIIIE;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY IIOJTyYEHHUIO HOBBIX 3HAHUU 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSMH.

B nporecce nocTHXKeHUsT IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS OOYYaIOIIUMUCS
MIPOTPAMMBI 1T0 OMOJIOTHU HA YPOBHE CPETHETO O0IIeT0 00pa30BaHus Y 00yUJaIOIIUXCS
COBEPILIEHCTBYETCS SMOIIMOHAIBHBIA HHTEIIEKT, IPEANOoNaratomuil copMUpOBaHHOCTS:
CaMOCO3HAHUS, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOIIMOHAIBHOE
COCTOSIHME, BUACTh HAMpPaBICHUS Pa3BUTHs COOCTBEHHON SMOIIMOHATIbHOM cepbl, ObITh
YBEpPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAaHUSA, BKJIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJaTHPOBATHCS K YMOLIMOHAIBHBIM
M3MEHEHUSM U MPOSIBISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY;;
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BHYTPEHHEH MOTUBALMH, BKJIIOYAIONIEH CTPEMJICHHE K JOCTWXKCHHIO LIEJIU
U yClexy, ONTUMHU3M, HHUIHUATUBHOCTb, YMEHHUE JE€HUCTBOBATb, HUCXOAS U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 53MOLIMOHAIBHOE COCTOSHHE
IpYrMX, YYMTBIBaTb €ro NpH OCYIIECTBIEHUH KOMMYHUKAIUU, CIOCOOHOCTb
K COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAWBATh OTHOILIECHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBISATh UHTEPEC U pa3peiiaTh KOHMIUKTHI.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHUsS YyuyeOHoro mpeamera «buosorus»
BKJIIOUAIOT:  3HAYUMble A7 (OPMHUPOBAHMS ~ MHUPOBO33pPEHUS  O00yYaroUUXCs
MEXIUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOUIEHAYyYHbIE TMOHATHUS, OTpa)karouiue
LIEJIOCTHOCTh HAYYHOM KapTHUHBI MUpA U CHEU(UKY METO/I0B MMO3HAHUS, UCTIONb3YEMbIX
B €CTECTBEHHBIX HayKax (BEILECTBO, dHEPIuUsd, SIBIEHHUE, MPOLECC, CUCTEMA, HAyYHbIN
dakT, MNpUHIUI, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeOBaHMeE,
Ha0JII0IeHne, U3MEPEHHE, SKCIIEPUMEHT U APYTHUX), YHUBEpCaJbHbIE yueOHbIe AeCTBUS

(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, PETYISITUBHBIE), o0ecrieunBaroIne
dopMupoBanue (PYHKIIMOHANBHOW T'PaMOTHOCTH U  COLMAIBHON  KOMIIETCHIINH
oOy4aronmxcs, CIIOCOOHOCTH oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MCKIUCTUIUIMHAPHBIC, MHUPOBO33PCHYUYCCKUC 3HAHUA HW YHHBCPCAJIIBHBIC y‘l€6HBI€
,ZIGIZCTBPIH B II03HABATEIILHON U COHHaHBHOfI IMPAKTUKCE.

Ilo3HaBaTe/bHBIE YHHBEpPCAIbHbIe YUeOHbIE 1eiiCTBUA
ba3oBble jiornyeckue 1eMcTBUA:

CaMOCTOATEIHLHO (OPMYIUPOBATH M AKTyaJIU3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPH OCBOCHHUM 3HAHUM MPUEMBI TOTHUECKOTO MBIILUICHHS (aHAJIN3a,
CUHTE3a, CpaBHEeHMUSI, KIlacCU(pUKAIU, 0000IIECHUS ), pACKPBIBATH CMBICII OMOJIOTHYECKHUX
MOHATUN (BBIACIATh MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C JAPYTHUMU
MOHATHUSMH );

ONPENEINATh LENH AeSITENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS,
COOTHOCHUTD PE3YyJIbTATHI JEATEIIbHOCTH C MOCTABICHHBIMU LETSIMH;

MCITIOJIB30BaTh OMOIOTUYECKUE TIOHATHS JIJ1s1 00BsICHEHUS (DaKTOB U SIBICHUH KUBOU
MIPUPOIBI;

CTPOUTH JIOTUUECKUE PACCYXACHUS (MHAYKTUBHbBIC, I€IYKTUBHBIE, 10 aHAJIOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH UM NPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBIICHUSIX,
(GbopMyITHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIE CpENICTBA [JIsl MPEJICTABICHUS CYIIECTBEHHBIX
CBSI3€l U OTHOILIECHUM B U3y4aeMbIX OMOJIOTHYECKUX OOBEKTAX, a TAKXKe MPOTUBOPEUUI
Pa3HOTr0 POJia, BBISBICHHBIX B PA3JIMUHBIX HH(POPMALIMOHHBIX UCTOYHUKAX;
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pa3pabaThiBaTh IUIAaH peIIEHUs TPOOJEMbl C YYE€TOM aHaiu3a MMEIOIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JCSATCIBHOCTH, OIICHUBATH COOTBETCTBUE PE3YJIHTaTOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUHN JACATCIBHOCTH;

KOOPJIMHUPOBATh U BBHITIOJHATH pabOTy B YCIOBHSX PEaTbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBAaTh KPEATHBHOE MBIIINICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJIEM.

Ba3oBble nccienoBareabcKne AeiicTBUS:

BJIQJICTh HaBBIKAMU YYE€OHO-MCCIICIOBATEILCKOH W TPOCKTHOW JIESITEILHOCTH,
HaBBIKAMH  pas3pelieHus TmpobieMm, o0manaTh CHOCOOHOCTBIO U TOTOBHOCTHIO
K CaMOCTOSITCJIbBHOMY TIOMCKY METOJOB DPEIICHHS MPAKTHUYSCKUX 3a7ad, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BUBI ICATCILHOCTH TI0 MTOJTYYCHUIO HOBOTO 3HAHMSI, €TO
UHTEPIIPETAIINHU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUCOHBIX CUTYAIIUSIX, B TOM YHCIIC
IIPH CO3JIaHUH YYCOHBIX U COITUAIBHBIX MIPOCKTOB;

dbopMHUpOBaTh HAYYHBIM THIT MBIIUICHUS, BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSAMHU U METOJIaMH;

CTaBUTH U (OPMYITHMPOBATH COOCTBEHHBIE 331291 B 00pa30BaTEIbHOMN JIeATCIbHOCTH
Y )KU3HEHHBIX CUTYaIUsX;

BBISIBIIAT IPUIHHHO-CIICJICTBEHHBIE CBS3U U aKTyaJIM3UPOBATh 33714y, BBIIBUTATh
THIIOTE3y €€ PEIICHHUs, HAXOAUTh apTYMEHTHI JIJIS JOKa3aTelbCTBA CBOMX yYTBEPKICHUA,
3aJ1aBaTh MapaMeTPhl K KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATH TONYYCHHBIE B XOJI€ PEIICHUS 3aJladd Pe3yJIbTaThl, KPUTHICCKH
OILIEHWBATh UX JJOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAaIlHsSIM, OIICHUBATh IPUOOPETCHHBIH OIIBIT;

OCYIIECTBIIATH [IEJICHATPABICHHBIN MTOMCK TIEPEHOCA CPEICTB U CIIOCOOOB JCHCTBHS
B ITPOeCCHOHATILHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHWS B TMIO3HABATEIBHYI0 M MPAKTUYECKYIO O00JacTH
KU3HECATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHATBHBIC TTOIXO/IbI U PEIIEHNUs, CTABUTD
mpoOIeMBbI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undpopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHKAX WHGOpMauu (TEKCTe Y4eOHOTO
MocoOusI, HAyYHO-TIOMYJIIPHOMN TUTEpaType, OMOJOTHUIECKUX CIIOBAPSIX U CIIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B VHTepHeTe), aHaIM3UpoOBaTh HH(OpPMALIHIO
pPa3IUYHBIX BUJOB U (OPM MpEACTaBICHUS, KPUTUUECKH OLICHUBATH €€ JI0CTOBEPHOCTH
Y HETPOTUBOPEUYUBOCTD;

(GbopMyIHUpOBATH 3aMPOCHl U MPUMEHSITh Pa3IMUYHbIE METO/bI IPU MOUCKE U 0TOOpE
Oouonorudeckoi nHGpopMaIuy, HEOOXOAUMOM JIJISI BBITTOJTHEHUS yUeOHBIX 3a/1a4;
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NpUOOpeTaTb  ONBIT  HMCHOJB30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYpPY AKTUBHOI'O HCIIONIb30BAaHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO OPMY MpeACTaBICHUs OMOIOTHYECKON
uHpopmaiu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYUYHBIN SI3BIK B KaUECTBE CPEACTBA MPHU pabOTe ¢ OMOIOTUYECKOM
uH(popmalmeil: NPUMEHSATh XUMHYECKHEe, (U3MUECKHEe M MaTeMaTH4YeCKHUE 3HaKU
U CHUMBOJIBL, bopmMybl, ab0peBuarypy, HOMEHKJIATYDY, WCIIOJIb30BATh
U TIpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJa/IeTh HABbIKAMHU PACMO3HABAHMS W 3alUThl MHGOpMAaIU, MHHOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

KoMmMmyHuKkaTUBHBIE YHMBEpPCAJbHBbIE Y4YeOHbIE JeHCTBHUS
Oo0menne:

OCYIICCTBIISITh KOMMYHHKAITMM BO BCeX cdepax KU3HU, aKTUBHO YYacTBOBATh
B JUAJOre WIM JUCKYCCHHM IO CYIIECTBY oOOCYXaaemMol TeMbl (yMCHHE 3a]aBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KJICHUS OTHOCHTEIIBHO BBITIOJHEHUS IpeIaracMoi 3a1adw,
YUHUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH ITO3MIMHA JPYTMX YYaCTHHUKOB JUajora
WA JUCKYCCHUN);

pacmo3HaBaTh HeBepOalbHBIE CpelICcTBa  OOIIEHUS, TOHUMAaTh 3HAYCHHUE
COLIMATBHBIX 3HAKOB, MPEINOCHUIOK BO3HHKHOBEHUS KOH(MDIUKTHBIX CHUTyallud, yMETb
CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CTHIOCO0aMU OOINEHUS W B3aUMOJICHCTBHUS, IOHUMATH
HaMEpEHUsl APYTruX JIOACH, IMPOSBIATH YBAKUTEIBHOE OTHOIICHUE K COOCCETHUKY
U B KOpPEKTHOU popme GOpMyTHpPOBATH CBOM BO3PAKEHUS,

Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PESHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHAsI 1eATEJILHOCTD:

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUIYAILHON pabOTHI
IIPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD TPUMCHECHUS
IpyNnoBsIX (HOPM B3aUMOCHCTBUS NP PEUICHUN yUeOHOM 3a1a4u;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBUI C YIETOM OOIIHMX MHTEPECOB
¥ BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUICKTHBA;

MPUHUMATH eI COBMECTHOU JEATENHHOCTH, OPTaHU30BBIBATH U KOOPJIUHUPOBATH
JNEUCTBUA 10 €€ TOCTHXKEHUIO: COCTABIISITh IJIaH JEUCTBUN, PACTIPENEIISTh POJIUA C yUETOM
MHEHUU y9aCTHUKOB, OOCYKJaTh PE3yJbTaThl COBMECTHOU PabOTHI;

OIICHWBATh KA4eCTBO CBOETO BKJIAJa W KaXJOTO0 YYaCTHHMKAa KOMaHABl B OOMIUN
PE3yNIBTAT MO Pa3paboTaHHBIM KPUTEPHUSIM;

mpemsiaraTh HOBBIE TPOGKTHI, OICHWBATh WJAEH C TIO3UIIMHM  HOBH3HHEI,
OPUTHHAIBHOCTH, IPAKTUICCKON 3HAYUMOCTH;
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OCYHCCTBIIATH MMO3UTHBHOC CTPATCTUUCCKOC ITOBCACHUC B PA3JIMYHBIX CUTyallUAX,
IMPOSABIIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUIIMAaTUBHBIM.

PeryasiTuBHble YHUBepPCAJbHbIE Y4eOHbIe TeMCTBUA
Camoopranusanus:

WCIIOJIh30BaTh OMOJIOTUYECKUE 3HAHUS JJISI BBISBICHUS MPOOJeM M UX pEIICHUs
B JKU3HEHHBIX U YUYEOHBIX CUTYaIIUSIX;

BBHIOMpaTh HA OCHOBE OMOJIOTMYECKHX 3HAHUU 11€JIEBbIE M CMBICIOBBIC YCTAHOBKH
B CBOMX JICHCTBUSIX U MOCTYIKAaX MO OTHOIICHUIO K KMUBOU MPUPOJIC, CBOEMY 370POBBIO
U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO ~ OCYIIECTBIIATh TMO3HABATEIbHYIO JCSATEIBbHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/laud B 00OpPa30BATEIILHOM
NESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTABJIATH IJIAH PEIICHUs MPOOJIEMBbI ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEHN U MPENIOYTCHU;

J1aBaTh OIEHKY HOBBIM CUTYaIlUsIM;

pacuIupsTh paMKH y4eOHOTO IIpeAMeTa Ha OCHOBE JTUYHBIX IPEATIOUTEHU;

JenaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILIECHHUE;

OLICHUBATh IPUOOPETEHHBIH OIIBIT;

CIocOOCTBOBATh (DOPMHUPOBAHUIO M TPOSBICHUIO IIMPOKON SPYAUIIMU B Pa3HbIX
00JacTAX 3HAHHM, IMOCTOSHHO TMOBBIIATH CBOM 0OOpa3oBaTENbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallMsiM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJI/IETh HaBBIKAMH TO3HABATEIBHOW pedIIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
NEUCTBUI U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIIOIB30BAThH
npueMbl pedIECKCUN JUTsl OLIEHKH CUTYaIlMd, BEIOOpA BEPHOTO PEIICHHUS;

OLICHUBAaTh PHUCKA M CBOEBPEMEHHO NPUHUMATh PEIICHUS IO WX CHHIKEHHUIO,

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX PU aHATU3€E PE3YIbTaTOB IEATEIbHOCTH.

IlpunsTHE CeOA M APYTUX:
MPUHUMATH ce0sl, MOHNUMAasi CBOM HEJIOCTATKU M JIOCTOWHCTBA,;
MIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPU aHAIU3E PE3YJIbTATOB JAESITEIIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JAPYTHX HA OMIKOKY;
pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIUH JIPYTOT0 YEJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeametrHbie pe3ynabrathl ocBoeHUs nporpammbel COO no Ouosnoruu Ha 6a30BOM
YpOBHE BKIIIOYAIOT crenuduueckue s yuyeOHoro mnpeamera «buosjorus» HaydHbIE
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3HaHMS, YMEHHS M  CIOCOObl  JEHCTBUH 1O  OCBOCHMIO, HWHTEpHpPETAlUU
U TpeoOpa3oBaHUIO 3HAHMM, BHUJBI JAESITEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHWM B pa3IMYHBIX YYEOHBIX CHUTyalMsX, a TaKKe€ B peajbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBS3aHHbIX C Owuonorueil. B mnporpamme mnpeameTHbIe
PE3yJIbTAaThl NIPEICTABIEHBI MO r0JIaM 00y4YEeHUSI.

[IpeametHbie pe3ynbTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 10 kiaacce
JOJKHBI OTPAXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIY OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTEeCTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI
MHpa W HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX M 3apyOCKHBIX YUCHBIX-
OMOJIOTOB B  pa3BUTHE OUOJIOTUM, (PYHKIMOHAIBHOW TPAMOTHOCTH YeIOBeKa
JUISL PELICHUS )KU3HECHHBIX 3a/a4;

yMEHHUE PaCKphIBaTh COJEpKaHUE OMOJIOTHYECKUX TEPMHUHOB U TIOHSITHH: KU3Hb,
KJIeTKa, OpraHu3M, MeTa0on3M (0OOMEH BEIIECTB U MPEBpalleHne YHEPTUH ), TOMEOCTa3
(camoperynsius), YpOBHEBasi OpraHu3alus >KUBBIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKItusi), HACJIEICTBEHHOCTh, U3MEHYHUBOCTh, POCT U Pa3BUTHE;

yMEHHWE  H3JaraTh  OWOJOTHYECKHE Teopuu  (KJIETOYHAas, XPOMOCOMHas,
MYTallMOHHAsA, IEHTpaJIbHAs JIorMa MOJEKYJIIpHON Ouosnoruun), 3akonsl (I. Mennens,
T. Moprana, H.I1. BaBunoBa) u y4uenus (0 1eHTpax MHOT000pa3usi ¥ IPOUCXOKICHUS
KyJabTypHbIX pacteHuid H.M. BaBuioBa), ompenensatb TpaHULbl WX HPUMEHUMOCTH
K )KUBBIM CUCTEMAaM,;

yMEHHE BIAJCTh METOJaMH HAyYHOTO T[IO3HAHWS B OWOJIOTHH: HaOIIOACHUE
U OIMCAHUE JKMUBBIX CHUCTEM, IPOLIECCOB W SIBICHWI, OpraHu3alus U MPOBEJICHHE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBMI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTU
MEXIY HCCIEAyeMbIMU BEJIMYMHAMH, OOBICHEHHE TOJYYCHHBIX PE3YJIbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUWA, TEOPUH W 3aKOHOB, YMEHHE JI€JIaThb BBIBOJbBI
Ha OCHOBAHUH TOJIyYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIACHATH CYIIECTBEHHbIC IIPU3HAKKM BUPYCOB, KIETOK IPOKAPHOT
U DJyKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBpAIEHUsS SHEPTHMH B KIETKe, (POTOCHUHTE3A,
IJIACTHYECKOT O 151 JSHEPreTUYECKOr0 oOMeHa, XEMOCHHTE3A, MHTO3a,
M€103a, OIUIOJOTBOPEHHMS, PA3MHOXKEHHS, WHIAWBUAYAIBHOTO pAa3BUTUS OpTaHU3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSTH TOJYyYCHHbIE 3HAHUSA JMJISI OOBSICHEHUS OUOJOTrHYECKHX
MPOLECCOB U ABJIEHUM, U1 IPUHATUS NPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM KU3HU
C IeIbI0 0OecTieueHus 0€30MaCHOCTH CBOETO 3I0POBBS U 3I0POBbSI OKPYKAIOIINX JTFOCH,
COOJIFOICHUSI HOPM TpPaMOTHOTO TIOBEJEHMS B OKpYyXKalollled MpUpPOAHON cpene,
MMOHUMAaHHE HEOOXOJMMOCTH HCIOJIb30BAHUSL JTOCTHXKEHUM COBPEMEHHOW OHOJOTHU
1 OMOTEXHOJIOTHUM J1JI1 pallMOHATIBHOTO MPUPOAONOIB30BaAHUS,

27



denepanpHas pabouast nporpamma | buonorus. 10-11 kimaccel (0a30BbIil ypoBEHb)

YMEHHUE peuliaTh 3JE€MEHTapHble T€HETHUECKHE 3aJa4ud Ha MOHO- M JTUTHOpPUIHOE
CKpEIIMBaHUE, CLEIUIEHHOE HACJIEJOBaHUE, COCTaBISATH CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUs JJIs MpeJCKa3aHusl HAaCleI0BaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIOJIHATH Ja00OpaTOpHbIE U MPAKTHUYECKHE paboThl, COOMI0aTh MpaBuiia
pu pabote ¢ yueOHBIM U J1a0OpPaTOPHBIM 000PYT0BAHUEM;

yMEHHE  KPUTUYECKHM  OIICHWBAaTh U  UHTEPIPETUPOBATH  HH(OpMAIHIO
OMOJIOTUYECKOTO COJIep KaHMs, BKIIOYAIOIIYIO MCEBJOHAYYHBIE 3HAHUS U3 Pa3IUYHbIX
MCTOYHUKOB (CpeacTBa MAaccOBOM HH(OpPMALUHU, HAYyYHO-NOMYJSPHBIE MaTepUabl),
ATUYECKUE AaCMEeKThl COBPEMEHHBIX MCCIEIOBaHMW B  OHOJNOTMM, MEAMIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHUS, 0000IIas
OMOJOTNYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOIB30BaTh
NOHSTUMHBIN anmnapaTt OUOJIOTUH.

[IpenmeTHBIE  pe3yJdbTaThl  OCBOGHHMS  ydeOHoro mnpeamera  «buomorusy»
B 11 Ky1acce TOKHBI OTPaXaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECTE M POJIU OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS
€CTCCTBCHHBIX HayK, B (POpMHUPOBAaHUU COBPEMCHHOH €CTECTBCHHO-HAYYHOH KapTHHBI
MHUpa MU HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-
OMOJOrOB B pa3BUTHE OMOJIOTHH, (YHKIHMOHAIBHONW TI'PaMOTHOCTH YeJOBEKa
JUTSL pelIeHUs KU3HEHHBIX 3a]1ay;

YMEHHE PACKphIBaTh COJAEpXKaHUE OMOJIOTMUECKHX TEPMUHOB M TOHSTHI: BHU],
NOMYJSAIUs, TEHOPOHI, SBOJIONUS, JBUWXKYIIHE CHIbI ((QaKkTOpbl) HBOJIOIUH,
IPUCIIOCOOJIGHHOCTh ~ OPraHW3MOB, BHJI000pa30BaHHE, JKOJOTHUYECKHE (aKTOpHI,
HKOCUCTEMA, MPOAYIIEHThI, KOHCYMEHTBI, PEAYIEHTHI, IIEMU MUTAHUSA, DKOJIOTHYECKAs
nupamua, OMoreoleHos, ornocdepa;

yMEHHE Hu3JlaraTh Ouojoruyeckue Teopuu (dBoirornuonHas teopus Y. JlapsuHa,
CUHTETHYECKAasi TEOpHUs OBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxonctBa K.M. bspa, depenoBaHus TJIaBHBIX HANpaBJICHUHM W MYTEH 3BOIIOLUU
A.H. CesepuioBa, yuenus o 6uocdepe B.. BepHanckoro), onpeaensrb rpaHUIlbl UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMH HAy4YHOrO0 TIO3HAHUS B OWOJOTHM: HAOIIOICHHE
U ONHCAHHWE >XMUBBIX CHCTEM, MPOIECCOB W SBICHUW, OpraHU3AlMs W TMPOBEICHUE
OMOJIOTUYECKOTO DIKCTIEPUMEHTA, BBIJBIDKCHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIYy HCCICIyeMbIMH BEIUYMHAMH, OOBSICHEHUE TOJYYCHHBIX PpE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMEHHE JEJIaTh BBIBOJBI
Ha OCHOBAHHH TOTYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSANWNA, TPOIYIEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB, OHOTCOICHO30B
¥ 9KOCHCTEM, 0COOEHHOCTH MPOIIECCOB: HACIIECCTBEHHON N3MEHUNBOCTH, €CTECTBEHHOTO
oT00pa, BUI000pa30BaHMUsl, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, ICHCTBUS SKOJOTHISCKHIX
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(GakTOpOB Ha OpraHu3Mbl, MEPEHOCAa BEIIECTB M MOTOKA MHEPTHUU B HKOCHUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHHUI B AKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB
1 OMOTEOXMMHUUYECKUX IIUKIIOB B Ouocdepe;

YMECHHE TPHUMCHSTh IIOJYYEHHBIC 3HAHHUS IS OOBSCHEHUS OHMOJIOTHYCCKUX
MIPOIIECCOB M SIBJICHUH, JUISl IPUHATHUS MPAKTHYSCKUX PEIICHUH B TOBCEAHEBHOM KU3HH
C LIeNIbI0 0OecTieyeHus 0€30MaCHOCTH CBOETO 3/10POBbS U 3/I0POBbSl OKPYKAIOIIUX JIOACH,
COOJIFOICHUSI HOPM TPAaMOTHOIO TIOBEACHUS B OKPYXKAIOIIEH NPUPOTHON cpeje,
MMOHUMAaHHE HEOOXOJUMOCTU WCIOJIb30BAHUS JOCTHUKEHUNW COBPEMEHHON OHOJIOTUU
JUTSL PAIMOHAIBHOTO TIPUPOJIONIOIH30BAHUS;

yMEHUE pelIaTh 3JIeMEHTapHble OWOJOTUYECKHE 3aJayd, COCTABJISITH CXEMBI
nepeHoca BeleCTB U SHEPTUHU B SKOCUCTEMAX (II€MU MUTAHUS );

YMEHHUE BBITIOJIHATH JIa0OpaTOPHBIE U MPaKTHYECKUe paboThl, COOII0IAaTh MTpaBUiia
pu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYCCKH  OIICHMBaTh W  HMHTEPIPETHUPOBATh  MHGPOPMAIIHIO
OMOJIOTMYECKOTO COJEP KaHUs, BKIIFOYAIOINIYIO TCEBIOHAYYHbIC 3HAHUS U3 PA3TUYHBIX
UCTOYHUKOB (CpelicTBa MaccoBOM WHGOpPMAIMK, HAYyYHO-TIOMYJSIPHBIE MaTepualbl),
paccMaTpuBaTh ria00aIbHBIC IKOJIOTHUECKUE TIPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHBbIE MUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMOJOTHYECKYI0 MUH(OPMAIIMI0O U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUHHBIN armapat OUOJIOTHH.
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10 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aesnoB U TEM [IporpammHoOe coaepxanue
n/n 4acoB 00yyaromuxcs

yqe6H0r0 nmpeamMeTa

Tema 1. buosiorusi kak Hayka

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBsi3u OUOI0THUH PackpriBaTh cojepkaHre TEPMUHOB
HayK C 00IIIECTBEHHBIMHU, TEXHUYECKUMU Y MIOHSTUI: HAYYHOE MUPOBO33PEHHUE,
Y IPYTUMHU €CTECTBEHHBIMU HAyKaAMU, Hay4YHas KapTHHA MUPA, HAYYHBIH METO,
dbunocodueit, penuruei, ITUKOMH, TUIIOTE3a, TCOPUA, METOLI
ACTETHKOM U mpaBoM. PoJib Orostoruu UCCICTIOBAHMAL.
B DOPMHUPOBAHHU COBPEMEHHOH HAYYHOI XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHbI Mupa. CucteMa OMOJIOTMYEeCKUX €€ MECTO | POJIL CPEIH APYTHX
€CTECTBEHHBIX HAYK.

HayK. [lepeuncnsaTe pa3nens OMOIOTUN
Aemoncmpayuu: B COOTBETCTBHUE C 00bEKTAMU U3yUCHUS.
Ilopmpeme.: 1. apsun, I'. Menpen, Ha3zpiBaTh BaXKHEUIIINE OTPACITH
H. K. Konenos, Jix. Yorcon u @. Kpuk. | y6n0rvecknx snamnmii 1 3a7a4d,
Tabauywl u cxemol: «MeTOIBI TO3HAHUS crosiume niepex Guonorueit XXI B,
KUBOU TIPUPOIBD»

1.2 | MeToapl mo3HAHUS 1 MeToabl MO3HAHUS KUBOU PackpsiBaTh conep:kaHue TEPMUHOB

YKABOU IPUPOJBI

npupoabl (HabIo1eHne,
IKCIIEPUMEHT, ONMCaHNE,
U3MEpeHUE, KiIacCupuKaIus,
MOJICITUPOBAHKE, CTATUCTHYECKASI
00paboTKa TaHHBIX ).

Y TIOHSITHI: HAYYHBI METOJ, METOJIbI
HCCIICIOBAHMSA.

XapakTepru30BaThb OCHOBHBIE METO/IbI
MO3HAHUSI )KUBOM MPUPO/IbI: HAOIIOICHHE,
AKCIIEPUMEHT, OIMCAHUE, U3MEPEHHUE,
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Jemoncmpayuu:

Tabnuyvt u cxemwvi: «MeTOIBITO3HAHUS
YKABOU IIPUPOIBDY.

JlabopamopHhvle u npakmuueckue
paoomoi:

[Ipaktuueckas padora Ne 1.
«Vcnonb30BaHMEe pa3IUUHbIX METOJ0B
PU U3YYEHUU OUOJIOTHYECKHUX
00BEKTOBY

KJaccu(uKanus, MOJIeIMPOBAHKE,
cTaTUCTHYECKast 00paboTKa JaHHBIX

Utor

O 4aCOB I10 TEMC

2

Tema 2. ’/KuBble cucTeMbl U

HX OpraHm3anus

2.1

buonormnueckue
CHUCTEMBI, TTPOIECCHI
U UX U3y4YCHUE

1

JKuBbie cuctembl (OHOCHCTEMBI)
KaK MpeAMET U3yueHus: OUOJIOTHH.
OTnuuue KUBBIX CUCTEM

OT HEOPTaHUYECKOU MPUPOIBI.
CgoiicTBa OMOCHUCTEM M UX
pazHooOpasue.

YPpoBHM Opranuzanuu
OrocucTEM: MOJICKYJISIPHBIH,
OPTraHOUIHO-KJIETOYHBIH,
OpraHU3MEHHBIM,
NOMYJISLIMOHHO-BUAOBOM,
DKOCUCTEMHBIN
(OMOTEOIICHOTUYECKUH ),
onochepHbIi.

Hayku, u3yuaroniue 6mocucteMsl
Ha Pa3HbIX YPOBHSX OpraHU3AIIH.

PackpsiBaTh coiepkaHle TEPMUHOB

U TIOHATUIA: CUCTEMa, OMOJIOTUYECKast
CUCTEMA, IIEMEHTHI CUCTEMBI, CTPYKTYpa
OHOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BEIeCTB, Pa3MHOKEHHE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
U3MEHYUBOCTD, Pa3/IpaKUMOCTh,
HHEPro3aBUCUMOCTb, YPOBHHU
OpraHu3aIuy KU3HU (OMOCHUCTEM).
XapakTepu30BaTh TPUHIUIIBI
opraHu3anuu OUOCUCTEM: OTKPBITOCTb,
BBICOKAsl YIIOPSIOYEHHOCTD,
CaMOpETryIsLUs, HEPAPXUIHOCTb.
[lepeuncnsaTe yHUBEpCaAIbHBIE CBOWCTBA
JKABOT'O: €IUHCTBO XUMHYECKOTO
COCTaBa, pa3ApakUMOCTb, ABUKEHUE,
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Jemoncmpayuu:

Tabauywl u cxemvt: «OCHOBHBIE
MPU3HAKH KU3HWY, «YPOBHU
OpraHu3alyy >KUBOU TPUPOIBI».
Mopens monekynsl JJHK

roMeocTas, poCT U pa3BUTHE,
HACJIEJICTBEHHOCTh, U3MEHYHBOCTD,
ABOJTIOLIUS (TIPUCTIOCOOICHUE

K U3MEHSIOIIUMCS YCTIOBHSIM).
[TpuBOIUTH IPUMEPHI OMOCHCTEM
pPa3HOTO YPOBHS OpraHU3AINH

Y CpaBHUBATH NPOSIBIICHUSI CBOWCTB
KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE TIPOIIECCHI,
IpOTeKalole B ONoCcCHCcTEMax:
O0OMEH BEIIECTB U MPEeBpalllCeHHE
SHEPIHH, CAMOBOCIIPOU3BEICHHE,
caMOpeTyJISIus, pa3BUTHE.
Cobmroath npaBuiia OepeKHOTO
OTHOIIIEHUS K KUBOU MPHUPOJIE

HToro yacoB o Teme

1

Tema 3. XumMu4yeckuii cCOCTaB U CTPOeHHE

KJIE€TKHA

3.1

XMMHUUYECKUI COCTAB
KJIeTku. Boma
Y MUHEPAJIBHBIE COJIU

1

XHUMHUYCCKHUM COCTAB KJICTKH.
XHUMHUYCCKHUE DJICMCHTBI:
MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI.
Bona u MuHepaibHbIe BEIIECTBA.
OYHKIIMU BOJIbl U MUHEPAJIBHBIX
BellecTB B kieTke. [Toaaepxanue
OCMOTHYECKOI'0 OajlaHca.
Hemoncmpayuu:

Juacpammur: «Pacnpenenenue

XUMHYECKHUX 3JIEMEHTOB B HEXKHUBOM

PackpsIBaTh coqiep:kaHue TEPMUHOB

Y TIOHSITHIA: 2JIEMEHTHI-OMOT€HBI,
MaKpO3JIEMEHTHI, MUKPOIJIEMEHTHI;
MUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JIMIOJIb, BOJIOPOJIHBIC CBSI3U;
ruapoduIbHBIC U THAPOGOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €AMHCTBO YJIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOWCTB KUBOTO.
Pacripenenate XuMu4ecKue dIeMEHTHI
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nIpupoae», «PacnpeneneHne XUMUIECKUX
3JIEMEHTOB B JKMBOM IPUPOILH.

Tabnuyst u cxemwl: «Ilepuoanueckas
TabJIMIIa XUMUYECKUX DJIEMEHTOBY,
«CTpOEHUEMOIEKYIIBI BOJBD)

I10 rpy1iaM B 3aBUCHMMOCTHU

OT KOJIMYICCTBCHHOT'O ITPCACTAaBUTCIILCTBA
B OpraHmusMe; XapakKTepu3oBaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBISABIISATE CBS3B MCKIY COCTaBOM,
CTPOCHUCMMOJICKYJIBI XUMHUYICCKOTO
COCAMHCHUA U €TI0 (1)YHKLII/ISIMI/I B KIICTKC

3.2 | benku. CoctaB u benku. CoctaB U cTpoeHUEe OENKOB. PackpsiBaTh copepkaHle TEPMUHOB
CTpOCHHE OEIIKOB AMUHOKHCIIOTBI — MOHOMEPHI OCITKOB. U TIOHSTHIA: OCJIKH, TIOJHUMEPHI,
He3ameHnumbie 1 3aMEHUMBIC MOHOMEPBI, aMUHOKHUCIIOTHI, IETITH THAS
AMUHOKHUCJIOTBI. AMHUHOKHUCIIOTHBIH CBSI3b, TIOJUTICTITHI, ACHATYpAIHSI.
COCTaB. YPOBHU CTPYKTYPBI OEIKOBOM XapakTepu3oBaTh OEJIKU KaK KJIacc
MOJIEKYJIBI (TIepBUYHAS, BTOpUYHAS, OpraHUYeCKUX COCAMHEHU;
TpPEeTUYHAs U YCTBEPTUUHAS CTPYKTypa). | KJIaCCUPHUIMPOBAThH UX IO CTPOCHHUIO
XHUMHUYECKHE CBOMCTBA OEJIKOB. (rmoOynsipHbIe U GUOPHILIAPHBIE OCIIKH),
buonornyeckue QyHKIuu OEIKOB. NIEPEYNCIIATh U XapaKTepU30BaATh
Jlemoncmpayuu: byHKIIMN OENKOB
Tabnuyet u cxemovl: «CTpoeHHE
MOJICKYJTBI OeTTKay.
Obopyoosanue.: CBETOBOKH MUKPOCKOII,
MUKpOTpEnapaThl
3.3 | ®epmeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpsiBaTh cofepkaHue TEpPMHUHOB
OuoornYecKue KaTaJn3aTOPBL. Y TIOHSITHIA: epMEHTHI, aKTUBHBIN LIEHTD,
KaTaan3aTOPbI Crpoenue pepMeHTa: aKTUBHBIN IIEHTP, | CyOCcTpaTHas cneuupuyHOCTb,

cybcTtpaTHas cienu(pUIHOCTD.
KodepmenTsl. ButaMuHBbI.
Otnanunst hpepMeHTOB

KO(hepMEHTBI, OEITKN-aKTUBATOPHI
U OCJIKU-UHTUOUTOPBI.
VYka3biBaTh OTINYUSA PEPMEHTOB
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OT HEOPTraHUYECKUX KaTaIu3aTOPOB.
JHemoncmpayuu:

Tabnuyer u cxemwvi: «CTpoeHue
bepmenTay.

Obopyoosanue.: 060pynOBaHUE

JUISl TIPOBEICHUST HAOJIOICHHU,
U3MEPEHUH, IKCTIEPUMEHTOB.
Jlabopamopnisie u npakmuueckue
pabombut:

JlaGoparopnas pab6ota Ne 1. «M3yuenue
KaTaJTUTUICCKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMHIIa3bI

WIM KaTaiasbl)»

OT HEOPTaHMYECKUX KaTAIN3aTOPOB.
OOBICHATH POJIb (PEPMEHTOB

B (DYHKIIMOHUPOBAHUHU KUBBIX CUCTEM,
B MPOMBIIIIJICHHOCTH, B MEJULIMHE,

B IIOBCEJHCBHOM KU3HU YEJIOBEKA

3.4

Yriaesonsl. JIumumasl

VYrieBopl: MOHOCAXapuIbl (TIIIOK03a,
pub03a u 1e30kcupud03a), Tucaxapubl
(caxapo3sa, J1aKkT03a) U MoJIucaxapuiasl
(Kpaxmall, IIIMKOTeH, IEJUTI0JI03a).
buonornyeckue QpyHKIIUU yTIeBOIOB.
Jlumuapl: TPUTIUIICPUTBI,
dbocdonunuabl, CTEpOUIHI.

[MunpodunbHO-THAPOPOOHBIE CBONCTBA.

buonorndeckne QpyHKIIUH JTUATTHIOB.
CpaBHeHUE YTIIEBOIOB, OCJIKOB

Y JIMTIAJIOB KaK UCTOYHHUKOB DHEPTUM.
Hemoncmpayuu:

Tabauywl u cxemvl: «YTIESBOIBI»,
«JIumuaey.

PackpbiBaTh cojiep:kaHne TEPMUHOB

Y TIOHSITHI: YTJIEBOIbI, MOHOCAXaPH/IbI,
JMCaxapu/Ibl, TOTUCAXAPUIBI, TITIOK03a,
pubo3a, 1e30Kkcupudo03a, caxaposa,
JaKTO3a, MaJIbTO3a, EJUTI0I03a
(k1eTyaTKa), Kpaxmal, TJIMKOTEH;
JUTUbI, TPUTIULEPUABI (KUPBL, Macia),
dbocdomunuabl, CTEpOUIBI.
XapakTepu3oBaTh yIJIEBOBI,

JUTUIBI KaK KJIACC OPTaHUYECKUX
COCIMHECHUM.

KnaccudummpoBats yrieBoabl U JTATTHABI
M0 CTPOCHHUIO; TIEPEUHUCIIATH (PYHKITHN
YTIEBOAOB U JIMITHIOB.
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Obopyodosanue.: 000pya0BaHUE
JUIS1 IPOBEJICHUS HAOTIOICHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB

CxeMatuuecku nu300paxkaTh CTPOCHUE
MOJIEKYJI YTICBOOB, IUMUIO0B

3.5 | HykneuHoBsbie Hyxneunossie kucnotsl: JJHKu PHK. PackpsiBaTh coepxkaHue TEPMUHOB
KUCnoTel. ATD Hyxkneotuasl — MOHOMEDHI Y TIOHSATUI: 1€30KCUPUOOHYKICHHOBAs
HYKJIEMHOBBIX KUCIIOT. CTpoeHune kucnota (JIHK), pubonykinenHoBas
u yukiuu JJHK. Ctpoenune u pynkuuu | kucnora (PHK), Hykieotus,
PHK. AT®: crpoenue u pyHKIUH. MOJIMHYKJIEOTUHAS LIETb
Jlemoncmpavuu: (MOAMHYKIIEOTH]T), KOMIUIEMEHTAPHOCTD,
Iopmpemuwr: Ix. Yorcon, @. Kpuk, dbynknuu JIHK (xpanenue u nepegada
M. Yunkusnc, P. @paHkiuH. HACJIEJICTBEHHOU MH(POPMAIIN); BUIBI
Tabauyvt u cxemvi: PHK (vundopmanmonHas, TpaHCIIOpTHAS,
«Hyxnennossie kucnotsl; JJHK», pubocomanbHasi); aneHo3uHTpudocdar
«buocunres 6enkay, «CTpoeHue (AT®D), makposprudeckas CBs3b.
MoseKyisl ATD». XapakTepu3nupoBaTh HyKJIEUHOBBIE
Obopyoosanue: CBETOBON MUKPOCKOTI, KHCJIOThI KAK XUMUYECKUE COETUHEHUS
MHUKpONpenapaTsl Y HOCUTEJU HACJIEICTBEHHOU
nHpopMaIum.
OTmeuaTh OCOOEHHOCTH CTPOEHUS
MoJIeKyn HykJIenHoBbIX kucioT (JJHK,
PHK) u ATO.
Cxematnyecku n300pakaTh CTPOCHHE
HYKJIEOTUJ0B, MOJIEKYJI HYKJIEMHOBBIX
kucior, ATD
3.6 | UcTopust u MeToabl [{uTomorust — Hayka O KIJIETKE. PackpeiBaTh conepkaHue TEPMUHOB

W3y4YEeHUsI KIIETKHU.
Knerounas teopust

Knerounas teopus — npumep
B3aUMOJICHCTBUS UlIeH U (PaKTOB

Y TOHSITUM: KJIETKa, IIUTOJIOIUS;
PacKpbIBaTh COACPKAHUE TTOJTOKECHUM

35




denepanbHas padbouas nporpamma | buosmorus. 10—11 kinaccsl (6a30Bblil ypOBEHB)

B HAYYHOM TMO3HAHUHU.

Metobl U3y4YeHUsI KIETKHU.
Jemoncmpayuu:

Ilopmpemubi.:

A. JleBenryk, P. I'yk, T. IlIBaHH,

M. lneitnen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIIpernapaTbl paCTUTEIbHBIX,
YKUBOTHBIX HOAKTEPUATIbHBIX KJIETOK;
PUCYHKHU C MUKpodoTorpadusimu
KJIETOK, MOJTy4YEHHBIE C TTOMOIIBIO
CBETOBOTO U 3JIEKTPOHHOI'O MHKPOCKOIA

KJIIETOYHOU TEOPHH.

[lepeuncnsaTh U XapaKTepU30BaTh
OCHOBHBIE METO/Ibl U3YUEHHUS KIIETKHU:
(IpUrOTOBJIEHUE CPE3OB,

OKpalllMBaHKUE, MUKPOCKOIIUPOBAHUE,
HEeHTpU(YrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHEe)

3.7

KieTka
KakK I€JIOCTHAsA
JKUBas CUCTEMA

KieTka kak 1esocTHas xuBasi CUCTEMA.
OO61re MpU3HAKY KIETOK: 3aMKHYTast
HapykHas MeMOpaHna, mosekysbl JJHK
KaK T€HETUYECKHI anmnapar, cucTeMa
cuHTe3a Oenka. Tumbl KIeTok:
DYKapUOTUYECKAs U POKAPUOTHYECKASI.
Oco0eHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOU KIIETKHU.

Knerounas crenka 6akrepuii. CTpoeHue
YKapUOTHYECKOH KIIeTKU. OCHOBHbIE
OTJINYUS PACTUTEIBHOU, )KUBOTHOU

u rpuOHOM KieTku. [ToBepXHOCTHEIE
CTPYKTYpbI — KJIETOYHAs CTEHKA,
TJIMKOKAJIUKC, UX (PYHKIIHH.
[Tna3maTtuueckasimeMOpana,

PackpbiBaTh cojiep:kaHne TEPMUHOB

Y TIOHSITHI: KJIETKU (3yKapHOTHUYECKas,
MPOKApUOTUYECKAs ), INIa3MaTHIeCKas
MeMmOpaHa (T1azMangeMma), TIIMKOKAIUKC,
TPAHCTIOPT BEIIECTB (TTAaCCUBHBIM,
aKTUBHBIN ), SHIOIIMTO3 ((paronuros,
MUHOLUTO3), SK301IUTO3, KIIETOYHAs
CTEHKAa, HYKIJICOU].

CpaBHUBaATh MEXIY COOOI
AYKapUOTUYECKHUE U MTPOKAPUOTUYECKUE
KJIETKH; OTMEYaTh CXOJACTBO U Pa3INYHUs
B CTPOEHUU KIIETOK OaKTEpU,
KUBOTHBIX, pACTEHU U TPUOOB
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€€ CBOMCTBA U (DYHKIIHH.
Jemoncmpayuu:

Ilopmpemui: A. JIeBeHryk, P. I'yk,

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyet u cxemol: «CTpoeHHE
AYKapUOTHUYECKOU KIETKNY, «CTpoeHUE
YKUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTeNnbHON KIeTKN», «CTpOeHHE
MIPOKAPUOTHYECKON KIICTKI.
Obopyodosanue. CBETOBOU MUKPOCKOTI,
MUKpOIIpenapaThl paCTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATBHBIX KIIETOK

3.8

Crtpoenue
AYKapUOTHYECKON
KJIETKU

[IuTomna3zma u ee OpraHoUIbI.
OnnomMeMOpaHHBIE OPTaHOW/IBI KICTKH:
OIIC, anmapat 'oab1Ku, TU30COMBI.
[TomyaBTOHOMHBIE OpraHOU/IbI KIETKHU:
MUTOXOHJIPUHU, TUTACTU/IBI.
[IponucxoxaeHrnEe MUTOXOHIPHI

1 macTua. Buael mmactu.
HememOpaHHBIC OpraHOW B! KICTKH:
pHUOOCOMBI, KJICTOUYHBIA IIEHTP,
IEHTPHUOJIU, PECHUYUKH, )KTYTUKH.
OYHKIIMU OPTaHOUOB KICTKH.
Bxurouenus. Anpo — perynsiTopHbIii
1eHTp KiIeTku. CTpoeHue saapa: siaepHas
000J104YKa, KapuoIuia3Ma, XpOMaTHH,

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHATHINA: IUTOTIIa3Ma, OPTaHOU/IBI,
sHAomIazMarnueckasicets (II1C),
anmapat ["onbmku, TH30COMBI, BaKyOIb,
MUTOXOHAPUH, THTACTUABI (XJIOPOILIACTHI,
XPOMOTLIACTHI, JIEUKOIIIIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN
HEHTp (LEHTPOCOMA), PECHUYKH,
KTYTUKH, BKITIOUCHHUS, SIPO, SACpHAS
000J109Ka, Kapuoria3ma, XpOMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOCHUE FYKAPUOTUUECKON
KJIETKH 110 U300paKEHUSIM

¥ Ha MUKpOTIpenaparax;
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SAPBILIKO. XpOMOCOMBI. TpaHcropt
BEIIIECTB B KJIETKE.

Jemoncmpayuu:

Ilopmpemui: A. JIeBeHryk, P. I'yk,

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyer u cxemol: «CTpoeHue
AYKapUOTUYECKOU KIETKNY, «CTpoeHHE
YKUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTENbHON KIIeTKH», «CTpoeHue
MIPOKAPUOTHUUECKON KIICTKNY,
«CTpoeHue sipa KIeTKI.
Obopyoosanue: CBETOBOH MUKPOCKOTI,
MUKPOIPENapaThl pACTUTENBHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamophule u npakmuueckue
pabombut:

Jlabopatopnas pabota Ne 2. «3yuenue
CTPOCHHUS KJIETOK PACTEHUM, KUBOTHBIX U
OaKTepuii Mo MEKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpENnapaTax U UX OMHUCAHHE

KJIacCU(UIIUPOBATH OPTaHOUIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0OJHOMEMOpPAHHBIE,
JIByMEMOpaHHbIE, HEMEMOpPAHHBIE);
OIMMCHIBATh (DYHKIIUU KaXI0TO
OpraHoujia B KJIETKe.
XapakTepu30BaTh KJIETOYHOE AJIPO Kak
MECTO XpaHEHHUs], epeaun (yIBOCHUE
XpOMOCOM) U pean3aiiu
(TpaHCKpUIIIHKS ) HACIIEACTBEHHON
UHPOPMAITUHU KIETKH.

[lepeyuncnaTh 1 ONMUCHIBATH KOMIIOHEHTBI
anpa u ux QyHKUIUU;

CxemMaTH4YHO U300pakaTh CTPOCHHE
PACTUTEJILHOM U )KUBOTHOU KJIETKHU.
OOBIICHATH OMOJIOTUYECKOE 3HAUCHHE
TpaHCTIOPTA BEIIECTB B KIETKE

Htoro yacoB no teme 8

Tema 4. ’)KusHeaesiTeJIbHOCTDH KJIETKH

4.1 | OOMeH BemecTs. 2 OOMeEH BEIIECTB, I METa0O0TH3M. PackpriBaTh cosiep)KaHuE TEPMUHOB
[InacTnueckunii Accummisinug (IIaCTUYECKUN 0OMEH) Y TIOHSATUI: OOMEH BEIIECTB U
obmeH. POTOCUHTE3. U TACCUMUIISAIUSA (SHEPTeTUUECKUI MpeBpaleHre sHepruu (MeTadboamu3m),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMJIALIMS, TUIACTUYECKUN OOMEH,
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npouecca Meradonusma. Posb 3akoHOB
COXpPAHEHHUS BEIIECTBA U YHEPTUU

B IOHMMAaHUU MeTabonu3Ma. THUIibl
0o0OMEHa BeIeCTB: aBTOTPO(PHBIN

u rerepotpodusiil. Pois pepmMenTon
B 0OMEHE BEIIECTB U MPEeBpaIleHUU
sHepruu B KieTke. DoTocuHTes.
CgetoBas 1 TeMHOBas (pa3bl
doTocunTesa. Peakunu ¢porocunresa.
O¢ddexTuBHOCTH HOTOCHHTE3A.
3HaveHue (HOTOCUHTE3A JJIsI )KU3HU
Ha 3emJyie. Biusinue ycioBuii cpenbl
Ha ()OTOCHUHTE3 U CTIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTHU Y KYJIbTYpPHBIX
pacTeHH.

XeMOCHHTE3. XEMOCUHTEZUPYIOIINEC
OakTepun. 3HAUCHHE XEMOCUHTE3a
JUIS JKA3HHU Ha 3eMIIe.
Hemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabnuysl u cxemol. «XIJIOPOTLIACT,
«DoTocuHTE3»

JTUCCUMWISIIUS, DHEPTETUYECKUI 0OMEH,
dboTtocunTes, Pporonus,
dbochopunupoBaHue, MepeHOCUUK
MPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (OTOCUHTES, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOW Y TEMHOBOM
baze.

BBISBISATE TPUUMHHO-CIICICTBEHHBIE
CBSI3U MEXK]Ty IOTJIONIEHUEM COTHEYHOM
SHEPTHUH XJIOPOYUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATH UCXOJIHBIC BEIIECTBA,
KOHEUHBIE TPOYKTHI U YCIOBUSA
MIPOTEKAHUS PEAKIIMI CBETOBOM

1 TeMHOBOH (ha3bl (OTOCUHTE?RA;
CpaBHuBaTh (OTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaUCHUE (POTOCHHTE3A U
XEMOCHHTE3a JIS )KU3HU Ha 3eMJie

4.2

DHePreTU4eCKuii
oOMeH

DHepreTuyeckuii 0OOMEH B KIIETKE.
Paciuienienrie BemecTB, BblACICHHUE

U aKKyMYJHUPOBAaHUE SHEPTUU B KIIETKE.
DTarnbl SJHEPreTUYECKOro 0OMeHa.
['mukonn3. bpoxkeHuen ero BUIbI.

PackpsiBaTh coep:kaHle TEPMUHOB

Y TOHSTHIL: SHEPTeTUYECKHIT OOMEH,
[JIMKOJIN3, MOJIOYUHOKHUCIIOE OpOKEHHE,
CIIUPTOBOE OpOkKEHUE, OMOIOTHUECKOE
OKHUCJIEHUE, KJIETOYHOE JIbIXaHHUE,
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Kucnoponnoe oxucnenue,

WIN KIETOYHOE JbIXaHHE.
OxkucnutensHoe hochopuaupoBaHue.
O} PeKTUBHOCTD IHEPTETUYECKOTO
oOMeHa.

Jemoncmpayuu:
Tabauyvl u cxemwvl: « TUTIBITATAHUD,

«Metabonuzm», «MUTOXOHAPUSY,
«OHepreTuyecKuii 0OMeH»

JTUCCUMWISIIUSA, (PEPMEHT.
XapakTepu3oBaTb OOMEH BEILECTB

Y TIPEBpallEeHue SHEPruu (METab0IIN3M)
KaK OJIHO X CBOWCTB KHBOTO.
[lepeyucnsaTb 0COOEHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHABINBATh
B3aUMOCBSI3b MEX/y HUMH.

Paznuuars THIIEI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBII

U reTepoTpOQHBIH.

OnuchIBaTh ATAIBl SHEPTETUUECKOTO
oOMeHa (OATOTOBUTEIBHBIH,
OCCKHUCIIOPOIHBIN, KUCIIOPOTHBIN )

U CPaBHUBAThH UX MEX]Yy COOOi.
XapaKkTepu30BaTh PEAKIINU ITIMKOJIN3A,
OpO>KeHMsI, KIIETOYHOTO JIbIXaHUS,
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE
CBSA3U MEXK]y TJIMKOJIN30M, KIIETOUYHBIM
JIIXaHUEM M CUHTE30M MOJIeKYJI ATO.
CpaBHuBath 3 PEKTUBHOCTD
OECKHCIIOPOIHOTO M KUCIOPOAHOTO
ATanoB

4.3

Buocuures Oelka

Peakuuu MaTpuyHOrO CHHTE3A.
['enetnueckas nadopmanus u JTHK.
Peanuzanus renetrndeckoi nHpopmanuu
B KJIETKE. ['eHeTnUeCcKuil KoJ Uero

PackpsiBaTh conepkaHue TEPMHUHOB
U NOHSTHMN: T'€H, TCHETUUYCCKUU KO/I,
MaTPUYHBIN CUHTE3, TPAHCKPHUIIIIHUS,
TPAHCJIALMUA, KOJIOH, aHTUKOJIOH,
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cBoMcTBa. TpaHCKpUIILIUA — MATPUYHBIN
cunte3 PHK. Tpancnsius — Onocunres
Oeska. DTanbl TPAHCISALNH.
KoaupoBanueamunokucior. P

0JIb puOOCOMB OMOCHHTE3E OelIKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. Konb1oB.
Tabauywvt u cxemol: «Ctpoerue JTHK»,

«CtpoeHue u PyHKIIMOHUPOBAHUE TSHAY,
«Cunres 6enkay, «Pemmukanus [JHK»,
«['eHeTnueckuil KOI».

Obopyoosanue: MOJICTN- aNTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpunuusy»,
«buocunTe3 OenKay

pubocoma, IIeHTpaIbHas 10rma,
MOJICKYJIsIpHAsi OMOJIOTHSL.

OmnpeaensiTh CBOMCTBA TEHETUYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOKJICHHOCTh, YHUBEPCAIHHOCTD,
HETEePEKPHIBAEMOCTh, HEMTPEPHIBHOCTH ).
OrnuchIBaTh ATAMbl pean3aluu
HACJIEJICTBEHHOU HH(POPMAIINH B KIIETKE.
CpaBHHMBATH pEaKIIUH MATPUIHOTO
cuntezamosiekysn PHK u 6enka B kietke

4.4

Hexknerounrie
(bOpMBI )KU3HU —
BUPYCHI

Hexknerounsie (popMbl KU3HU — BUPYCHI.
HcTtopus oTKpHITHS BUPYCOB

(. 1. IBaHOBCKUIA).

Oco0eHHOCTH CTPOCHHUS U Y KU3HEHHOTO
1ukJa BupycoB. bakrepuodarn.
bone3nu pacteHunii, )KHBOTHBIX

Y YEJIOBEKA, BHI3BIBAEMbBIC BUPYCAMU.
Bupyc nmmyHoaedunnta yenoBexa
(BHUY) — Bo3OynuTeNnn

CIT1/la. OGpaTHast TpaHCKPHUTIITHUSA,
peBepTa3a u MHTerpasa.
[TpodrmakTika pacmpocTpaHeHUS
BUPYCHBIX 3a00JI€BaHU.

PackpbIBaTh cojiepkaHie TEPMUHOB

Y TIOHSITHIA: BUPYC, BUPYCOJIOT U,
Karcu, 6akrepuodar, BUpycC
uMMmyHoeduiuTa yenoreka (BUY),
OHKOTEHHBIE BUPYCHI.
XapakTepu30oBaTh BUPYCHI KaK
HEKJIETOUHYIO (OPMY KU3HU;
0COOEHHOCTHU CTPOCHUS

U )KU3HECATETPHOCTA BUPYCOB.
OnuceiBaTh )KU3HEHHBIHN UK BUPYCOB
UMMYHOIe(pUIITa YeTTOBEKA; pa3INdaTh
Ha pucynkax BTM ((Bupyc TabauHoi
Mo3auku), 6akrepuodar, BUY.
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Jemoncmpayuu:

Iopmpemuwi: ]1. 1. IBaHOBCKU.
Tabnuyel u cxemol: «Bupycoi»,
«bakrepuodaruy; «CtpoeHue

Y )KU3HEeHHbIN nuka Bupyca CIINda,
oakTepuodaray.

Obopyoosanue: MOAENb CTPYKTYPbI
JIHK; MarauTHas MoJieIb-anIlInKaIus
«CTpoeHUE KIIETKN»

OO0CHOBBIBaThH U COOIIOATh MEPHI
npOUIAKTUKN PaCTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUI
(pecniupaTOpHBI€, KETYTOUHO-
KUIIICYHbIE, KJICIEBOU AHIIE(aATUT,
BUY-undexius)

Utor

O 4aCOB I10 TEMC

6

Tema 5. Pa3MHOKeHHEe W MHIANBHAYAJb

HO€ pa3sBUTHEC OPraHu3sMoB

5.1

JKy3HeHHBIN TUKIT
KJIeTKH. /lenenue
KJIETKH. MUTO3

1

KneTouyHsIN UK, UM )KU3HEHHBIN 1TUKJI
kietku. MaTepdasza u MuTo3.
[Iporecchl, mpoTekaroriue B HHTEpdase.
Penukanus — peakuusi MAaTpUIHOTO
cunresa JIHK. CtpoeHne XxpomMocoM.
XPpOMOCOMHBIN HAOOp — KAPHUOTHII.
JIMTTONAHBIN Y TanjIouTHBINA
XPOMOCOMHBIE HA0OPHI. XPOMAaTH/IBI.
[{uTOJIOTHYECKHE OCHOBBI PA3MHOKEHUS
Y UHJIMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MOB. [/[eJIeHrE KIIETKH — MUTO3.
Cranun muto3a. [Ipoueccsl,
MPOUCXOISIIAE HA PA3HBIX CTATUIAX
MHUTO3a. brogorundeckuii CMbICI MUTO3a.
[IporpamMmmupyemas THOEIb KIETKH —
aroITo3.

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSTUM: KJIIETOYHBIN TUKIL,
uHTepPasza, peayIIuKaIms, XpoMocoma,
KapUOTHII, TAIJIOUTHBIH, TUTITIONTHBIN
XPOMOCOMHBIN HAa0O0p, XpOMaTHUBL;
MHUTO3 €ro cTaauu: rnpodasa, meradasa,
anadasza, Tenodasa.

OnuceIBaTh >KU3HEHHBIN UK KICTKU;
MEPEUUCTIATh U XapaKTepU30BaTh
MEPHUOJIBI KIIETOYHOTO ITHKIIA,
CpPaBHHUBATh UX MEXKIY COOOM.
OnuchIBaTh CTPOCHUE XPOMOCOM,
KapUOTHIIOB OPTAaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBATH CTaIMHM MUTO3A.

Paznuuarte Ha MUKponpenapaTax
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Jemoncmpayuu:

Tabauywl u cxemol. «KIETOUHBINA UKD,
«Permukanus [JTHK», «Ctpoenune
XpOMOCOMBI», «MHUTO3»; MarHUTHAas
MOeNb-anIuIuKalus «JleeHne KIeTKu;
moaenb JIHK.

Obopyodosanue.: CBETOBOH MUKPOCKOT H
Mukpornpenapat «KapuokuHes B KJIeTKax
KOpEIIKa JIyKay.

Jlabopamopnsie u npakmuueckue
pabomut:

JlaGopartopnas paborta Ne 3.
«Habmroienne MruTo3a B KJIeTKaxX
KOHYMKAa KOpEIIKa JyKa Ha TOTOBBIX
MUKpOITpENnapaTax»

Y PUCYHKaX CTalU1 MUTO3A.
PackpbIBaTh OMOJIOTHMYECKU CMBICI
MHTO3a

5.2

DopMbl
Pa3MHOKEHHS
OpraHU3MOB

®opMBI pa3MHOKEHHUS OPTaHU3MOB:
OecI10J10€ U MOJIOBOE.

Bupl 6ecrionoro pa3MHOXEHHUS :
JleJIEHHE HaJIBOE U MOYKOBAaHUE
OJHO- ¥ MHOT'OKJIETOYHBIX,
CIopooOpa3oBaHKE, BETreTaTUBHOE
pa3MHOKEHHE.

HckyccTBEHHOE KIIOHMPOBAHUE
OpraHU3MOB, €r0 3HAYCHUE
JUISICENIEKIIU .

[TosoBOE pasMHOKEHHE, ETOOTINYHS
OT O€CIT0JIOTO.

PackpsiBaTh cofepkaHlEe TEPMUHOB
Y TIOHATHUM: pa3MHOKEHHUE, KIIOH,
MOJIOBBIE KJIETKU (TaMEThI),
AUIEKIIETKA, CIEPMATO30U/l, 3Ur0Ta,
JIeJIEHUE HaJIBOE, IOYKOBAHMUE,
criopyJisnusi, parMeHTaIus,
BETE€TaTUBHOE Pa3MHOKEHUE,
CEMEHHOE Pa3MHOXKEHHUE, OTbUICHUE,
JIBOMHOE OTIOAOTBOPEHHE, TIOJIOBBIE
JKeJe3bl, CECMEHHUKH, SIMUHUKU,
OIIOZOTBOPEHUE (HAPYIKHOE,
BHYTPEHHEE).
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Jemoncmpayuu:

Tabauywvt u cxemol: «DopMbl
Pa3sMHOXXEHUS OPraHu3MOBY, «/{BolHOE
OIUIOAOTBOPEHHUE YIIBETKOBBIX
pacTeHuiny, «/lenenue KineTku
OakTepuny, «BeretaTuBHOE
Pa3MHOKEHHUE pacTeHui», «CTpoeHue
MOJIOBBIX KJIECTOK)»

XapakTepu30BaTh 0OCOOCHHOCTH

1 3HaYeHUE OECII0I0r0

Y TIOJIOBOT'O CIIOCOOOB

Pa3sMHOKCHHSI.

BrinensaTs BUaBI O€Conoro
Pa3MHOXCHHUS; BBISIBIIATH B3aMOCBSI3H
MeXy hopMaMu U criocodamu
pPa3MHOXCHUS, U X OMOJIOTUUECKUM
3HAYCHHUEM.

BrnaaeTs npueMamMu BETeTaTHBHOTO
Pa3MHOXCHUS KYJIBTYPHBIX paCTCHUH
(Ha MpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJIOBBIC KICTKH:
STUIIEKJICTKH, CIICPMaTO30HU/IbI;
BBISIBIISITE OCOOEHHOCTH

UXCTPOCHHUS

53

Metios

Meiio3. Craauu meiiosa. [Ipoiiecchl,
MPOUCXOAAIINE HA CTAIUSIX MeHo3a.
[loBeneHne XpoMOCOM B MEHO3€.
Kpoccunrosep. brosniornyeckuii cCMbICT
Y 3HAaUYCHHE MeKo3a.

Hemoncmpayuu:

Tabnuyvl u cxemol: «JleneHue KICTKU»,
«Menosy.

Obopyoosanue: monens JJTHK;
MarHUTHas MOJEb-alTUIMKALIUS
«JleneHue KIeTKn»

PackpriBaTh coepkaHue TEPMUHOB

U TIOHSITHM: MEH03, KOH'bIOralus
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XpOMOCOM, TaMETHI.

XapakTepu30oBaTh MEHO03 KakK Croco0
KJIETOYHOTO JICJICHHS]; OITUCHIBATh MEi103
MO CTaAusIM; CPAaBHUBATh CTAJIUU Meilo3a
Y MUTO3A.

Paznuuath Ha pUCyHKax CTaauyd MENO03a;
pacKpbIBaTh OMOJOTUUECKOE 3HAUCHHE
Meio3a
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5.4 | O6pa3zoBanue I"ameTorenes — npouecc 00pa3oBaHUs PackpbIBaTh conep:kaHre TEPMUHOB
U pa3BUTHE TIOJIOBBIX KJIETOK Y)KMBOTHBIX. Y MTOHATHI: raMETOreHe3, CIIEePMaTOreHe3,
MTOJIOBBIX KJIETOK. [TonoBsIe *Kemne3bl: CEMEHHUKHU OOr€He3, CIEPMATO301]], aKpOCOMa,
OImI10J0TBOPEHUE u snaHuKd. OO0pa3oBaHUE U Pa3BUTHE SUIEKIIETKA, MOJISIPHBIE TENbIIA.
TIOJIOBBIX KJIETOK — TaMeT (CTIEpMATO30H1/I, | XapaKTeprU30BaTh OCOOEHHOCTH
SUIIEKIIETKA) — CIIEpPMATOreHE3 raMeToreHe3a y >KMBOTHBIX U €T0 CTaJuu;
u oorenes. OcoOEHHOCTH CTPOCHUS MIOJIOBBIC KJICTKH )KUBOTHBIX U OIUCHIBATH
SIUIICKIIETOK U CIIEPMATO30HI0B. MPOLIECC UX PA3BUTHSL.
OmnonorBopenue. [laprenorenes. CpaBHUBATH CIIEPMATOTC€HES U OOTCHE3.
Jlemoncmpayuu: OmnuchIBaTh OIJIO0TBOPEHHE,
Tabnuywt u cxemol: «IIpsimoen HenpsiMoe | OMOJIOTMYECKOE 3HAUCHHE
pasBurtuey, «I'amerorenes OTIO0TBOPEHUS
y MJIEKOITUTAIOIINXU YEJIOBEKA.
Obopyodosanue: Mmoaeb MeTada3zHoi
XpOMOCOMBI, MUKPOCKOTI,
MUKpomnpemnapaTsl «CriepMaTo30uIbI
MJICKOITUTAIOIIETOY, «SHIeKIIeTKa
MJIEKOTIMTAIOIIET 0.
Jlabopamopnuie u npakmuueckue
pabomot:
Jlabopatopnas pabota Ne 4. «M3yuenue
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOTIpEenapaTax»
5.5 | UnauBuayanpHOE NunuBuayanbHoe pa3BuTHe (OHTOTeHE3). | PackphiBaTh copepikaHue TEPMUHOB
pa3BUTHE DOMOpHOHATILHOE Pa3BUTHE Y TIOHSITUM: OHTOTE€HE3, SMOPUOTEHE3,
OpraHu3MOB (oMOpuorenes). DTarbl SMOPUOHATILHOTO | 3Ur0Ta, ApOoOJIeHHE, 0J1acTOMEpBHI,

Pa3BUTHUA Y IO3BOHOYHLIX ) KUBOTHBIX !

MopyJia, 01actysa, 61acToIeb,
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Ipo0JieHHe, TacTPyJIALHs, OPraHOTEHES.
[TocTamOpuroHanbHOE pa3BUTHE. THITBI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHSL:
npsiMoe, He MpsiMoe (JINYMHOYHOE).
Bnusiaue cpensl Ha pa3BUTHE
OpPraHu3MoB; (haKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOKJCHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOTECHE3
I[BETKOBOI'O PACTEHUSI: CTPOCHHUE CEMEHH,
CTaJluy Pa3BHUTHAI.

JHemoncmpayuu:

Tabauywvl u cxemol: «OCHOBHBIE CTAUU
oHTOreHe3a», «[Ipsimoe u Henpsimoe
pa3BuTHEY, «/{BOWHOE ONJIOJOTBOPEHHE
YLIBETKOBBIX PACTEHMID»

racTpysa, Helpysa, OpraHOTeHES;
3apOJIBITIICBBICIIUCTKH: 3KTOIepMa,
Me30JIepMa, SJHTOACPMa;
MOCTIMOPHOHAIIEHOE Pa3BUTHE: TIPSIMOE
U HeTpsiMoe (JIMYMHOYHOE); MeTaMoPdh 03,
Meracropa, MHUKPOCIIOpa, MbUIBIIEBOC
3epHO, CIIEPMUHU, 3aPO/IBIIICBBIA MEIIIOK,
JIBOITHOE OTLIOJIOTBOPEHUE.
OmnpeaensTh dTarnbl SMOPHOHATBEHOTO
pa3BHUTHSI XOPJIOBBIX HA CXeMaX

U MpernapaTax ¥ OIMUCHIBATh MPOIIECCHI,
MIPOUCXOIAIINEC HA KaKIOM 3Tarle.
CpaBHUBATH MTEPUOJIBI OHTOTEHE3A;
psIMOE M HeTIPSIMOE (JIMUMHOYHOE)
NOCTIMOPHOHANIBHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U APYTUX
XOP/IOBBIX.

OOBSACHATH OMOJIOTMYECKOE 3HAUCHUE
pa3BuUTHs ¢ MeTaMop(ho30M;
OTPHUIATEIHHOE BIMSTHUE aJTKOTOJIS,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeIoBeKa.

OnuceIBaTh MPOIECC IBOMHOTO
OTLIOIOTBOPEHMS Y IIBETKOBBIX
pacTeHui

HToro yacoB nmo teme
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Tema 6. HaciieAcTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB

6.1 | I'enernka — Hayka 1 [IpenmMer u 3a1a4u TEHETUKMU. PackpeiBaTh copepxKaHue TEPMUHOB

0 HaCJEACTBEHHOCTH Ponp nutonoruu u sMOpHOIOTUH Y TIOHSITUI: T€H, TE€HOM, T€HOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUU F'€HETUKU. BKiasa (hEHOTHII, XPOMOCOMBI, aJUICJIbHBIC TEHBI
POCCUNCKUX U 3apyOCKHBIX YUCHBIX (annenu), TOMO3HUrOTa, TETEPO3UTOTA,
B Pa3BUTHE TCHETUKUA. METO/IbI TCHETUKN | JOMHHAHTHBIN NpHU3HAK (T€H),
(TuOPUIOTOTUUECKUA, PEIeCCUBHBIN MpU3HAK (T'eH), YhuCTas
ATOT€HETUYECKU I, MOJIEKYJISIPHO- JIUHUS, TUOPUI.
T€HETUYECKHU). [lepeuncnsaTh U XapaKTEpU30BaTh
OCHOBHBIE TEHETUYECKUE TTOHATHS. METO/IbI TCHETUKH: THOPHUIOJOTUUSCKUH,
I'eneTnyeckas CHMBOJIMKA, UTOT€HETUYECKU I, MOJICKYJISIPHO-
HCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM. TCHETUYCCKUI; IOMUHAHTHBIE
Jlemoncmpavuu: Y PELIECCUBHBIE NPU3HAKH PACTEHUI
lopmpemuwi: I'. Mengens, T. Mopras, Y )KUBOTHBIX.
H. U. BaBunos, C. C. UeTBepHuKOB, ITonp30BaThCS TEHETUYECKOM
H. B. Tumo¢een-Pecosckuii. TEPMHUHOJIOTUEN U CUMBOJIUKOU
Obopyoosanue: MOJENb- ANITUTHKAIUS JUIS1 3aIIUCU TEHOTHUITMYECKUX CXEM
«MOHOTUOPUHOE CKPEIIUBAHHEY, CKpEUIMBaHHUS
repbapuii «['opoX MOCEeBHOI

6.2 | 3akoHOMEpPHOCTH 1 3aKOHOMEPHOCTH HACJIEIOBAHMUS PackpeiBaTh copepkaHue TEPMUHOB

HacJeq0BaHUs MPU3HAKOB, YCTAHOBJIEHHBIE Y TIOHSITHI: MOHOTUOPHUTHOE

MIPU3HAKOB. I'. Mengenem. MonorubpuaHoe CKpeluBaHue, (PeHOTUNINYECKHE

MonorubpuaHoe CKpellluBaHue. 3aKOHEIMHO00pa3us IPYIIibl, THOPUIOTOTUYECKUI METOJ,

CKpEILIMBAaHUE rUOPUIOB MEPBOTO MOKOJIEHUS. [[paBuiio | YUCTHIC JIMHUH, JOMUHAPOBAHUE TCHOB

JOMUHUPOBAHHUSI. 3aKOH PACIICTIICHUS
MIPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeT.
[TonHOEHM HEMONMHOE TOMHHUPOBAHUE.

(moJIHOE, HETMOIHOE), PacIIEIIICHUE
B TIOTOMCTBE.
OnuceiBaTh METOAUKY TTPOBEACHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennensb.

Tabnuyel u cxemol: «MoHOrHOpHUIHOE
CKpEILMBAHUE U ET0 [IUTOTCHETUYECKAS
OCHOBa», «3aKOH pacCLICIJIEHUS U €TO
LUTOT€HETUYECKAS] OCHOBAY, «3aKOH
YUCTOTHI TAMET.

Obopyodosanue:

MoIeNu-anTuiMKanuu « MoHOruOpuIHOE
cKpelrBaHuey, «HenomHnoe
JTIOMUHUpOBaHUeE, repdbapuii «I'opox
ITOCEBHOW»

I'. MeHaeneMonbITOB M0 U3YYEHUIO
HACJIEOBAHUS OJTHOM Napbl MPU3HAKOB
y TOpOXa IIOCEBHOTO.

PackpsiBaTh comepkaHue 3aKOHOB
eAMHO00pa3us THOPUAOB MEPBOTO
IIOKOJICHUS U 3aKOHA PacCLICIUICHUS.
OOBSCHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuckiBaTh CXEMbl MOHOTHOPHUTHOTO
CKpelIMBaHus, OOBSICHSATh €ro
IHUTOJIOTUYECKUE OCHOBBI U PELIATH
TEHETUYECKUE 3aJ]a4n

Ha MOHOTHOPHHOE CKpCIMBAHHE

6.3

JurubpuaHoe
CKpEIIIMBaHHE.
3aKOH HE3aBUCHUMOTI0
HacCJIeTOBAaHMS
IPHU3HAKOB

JlurubpunHoe cKkpemuBanye. 3akKoH
HE3aBHCHUMOTO HaCJeI0BaHUS
MPU3HAKOB. [[uTOreHe THYeCKEe OCHOBBI
JTUTUOPHUIHOTO CKPEITUBAHMS.
AHau3upyouiee CKpeluBaHue.
Hcnonp3oBanre aHATM3UPYIOMIETO
CKpEILUBaHUs JJIsl OIIPEICIICHUS
Te€HOTHUIIa OCOOU.

Hemoncmpayuu:

Ilopmpemuwi: I'. MeHnemnb.

Tabnuywl u cxemwi: «JluruOpuaHoe
cKkpeluBaHuey, «lLluromoruueckue
OCHOBBI JTUTHOPUTHOTO CKPEIITUBAHUS.
Obopyoosarue.: MOAETL- ANTUTMKALIUS
«JIurubpuHOE CKpEITUBAHUE)

PackpbiBaTh coliep:kaHuE TEPMUHOB

Y TIOHSTUN: TUTHOPUIHOE CKpElIBaHUE,
aHAJIM3UPYIOIEE CKPEIIMBAHUE.
OmnuceiBaTh ONBITHI I. Menneis

10 U3YYEHHUIO HACIIC/IOBAHUS JBYX Map
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpsiBaTh coqiep:kaHue 3aKOHA
HE3aBHCUMOTOHACJIEIOBAHUS IPU3HAKOB.
[IpyMeHAT MATEMAaTUYECKUI pacueT

C TIOMOIIBIO METOJIa MEPEMHOKEHUS
BEPOSITHOCTEN M 3aIUCh C MOMOIIBIO
(HhEHOTUITMYECKUX PASIUKATIOB
pacuICIUICHUs MPU3HAKOB Y TOTOMKOB
1o (DEHOTHUITY U TEHOTHUITY.

3anuchIBaTh CXEMbl JUTHOPHUIHOTO
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CKpEIIMBaHUs, OOBSACHATDH €ro
LUTOJIOTUYECKUE OCHOBBI M pEIIaTh
TEeHeTHUUYECKHE 3a/1a4u Ha TUTHOpUIHOE
CKpELIMBaHHE

6.4

CremieHHoe
HACJIEJOBAHNE
IPU3HAKOB

CuernieHHOe HaclieI0BaHNE TPU3HAKOB.
Pabota T. MopraHna no cuemjieHHOMY
Haclie1oBaHuIo reHoB. Hapyiienue
CLICTUICHUS T'€HOB B PE3yJIbTaTE
KpOCCHUHTOBEpPA. XpOMOCOMHAas TEOPHUS
HACJIEJICTBEHHOCTH.

I'eneTnyeckue KapThl.
Jemoncmpayuu:

Ilopmpemuwr: T. Mopras.

Tabauywl u cxemol: «Mero3y,
«I"eHeTHUECKNE KapThl PACTEHUN,
KUBOTHBIX U YEIIOBEKaY,
«B3anMoelicTBre aJuIeJIbHBIX TEHOBY.
Obopyoosanue.: MAKpoIpeniapar
«dpozoduna» (Hopma, myTanuu GopMbl
KpPBUIbEB U OKPACKU Teja), MUKPOCKOII,
Mozenb-anmunkanus «llepexpect
XPOMOCOM.

Jlabopamopnuie u npakmuueckue
paoomot:

Jlabopatopnas pabota Ne 5. «3yuenue
pe3yJabTaTOB MOHOTUOPHUIHOTO

U AUTHOPUTHOTO CKPEIIUBaHUS

PackpeiBaTh coep:;kaHue TEPMUHOB

Y MTOHATHI: CLETUIEHHOE HACJIEA0BaHUE
MPU3HAKOB, PEKOMOUHAIIUS TE€HOB,
TE€HETUYECKHUE KAPThI XPOMOCOM,
MOpPraHH/a.

Ha3bpiBaTh OCHOBHBIE TTOJIOKEHUS
XpPOMOCOMHOM T€OPUH
HacueacTBeHHoCTH T. MopraHa;
pacKphIBaTh COJAEPKaHNE PAOOTHI

T. Moprana no CuerieHHOMY
HACJIEIOBAaHUIO T'€HOB U IIPUYNHBI
HapyLIECHUs CUECIICHUS MEXK1y T€HAMMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIPY CLIETUIEHHOM HacCJIEJ0BaHUH,
OOBSCHATH MPUYHUHBI PEKOMOMHAIIUN
T€HOB, OIPEIEIISITh YUCIIO TPYIII
CLECIUICHUS T€HOB; peIIaTh TCHETUYECKUE
3a71a4M Ha CLEIUICHHOE HACIEA0BaHUE
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y Ip030( Uil HA TOTOBBIX

MUKPOITpENapaTax»

6.5 | 'eneruka momna. ['eneTuka noma. XpoMoCOMHOE PackpsiBaTh conepkaHue TEPMUHOB
HacnenoBanue onpeesIeHHe mnoia. AyToCOMbI Y TIOHSITHI: XpOMOCOMHBIN Habop,
IIPU3HAKOB, Y TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbie | ayTOCOMBI, IIOJIOBBIC XPOMOCOMBI,
CLETUICHHBIX C IMOJIOM Y TETEPOraMETHBIE OPTaHU3MBI. rOMOTaMETHBIN MOJI, FETEPOTraMeTHBIN

HacnenoBaHue npu3HaKoB, CIEIJICHHBIX | I10JI, CLIETUIEHHOE € IIOJIOM HACJIEA0BaHUE
C TIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBIICHATH IIUTOJIOTUYECKHE OCHOBBI
lopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHW3Ma OIPEAECICHUS
H.N. BaBunos. 110J1a Y Pa3IuyHbIX OPraHU3MOB.
Tabnuysl u cxemvi: «I'eHETHKA TIOTIAY, CpaBHMBATh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HaCJIEeA0BaHU, HacCJIeI0BaHUs IIPU3HAKOB, CLIETUICHHBIX
CLICIUIEHHOTO C M0JIoM», «KapuoTtusl Y HE CLEIUICHHBIX CII0JIOM. Pemarth
YeJI0BEKa U JKUBOTHBIX)» IF€HETUYECKUE 3a1a4i HA HACJIE0BaHUE
CLEIUICHHBIX C TIOJIOM ITPU3HAKOB

6.6 | I3MeHUYHUBOCT®. HN3meHunBOCTh. BUBI N3MEHUNBOCTH: PackpeiBaTh copep:kaHUe TEPMUHOB
Henacnencreennas HEHACJIEICTBEHHAs1 U HACJICCTBEHHAS. Y IIOHATUN: U3MEHYUBOCTb,
U3MEHYUBOCTh Ponb cpensl B HEHACIEACTBEHHOU HACJICICTBEHHAs! U3MEHYUBOCTb,

M3MEHUYMBOCTU. XapaKTepPUCTHUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuonHbli psia v BapuamoHHas
kpuBas. Hopma peakiiuu npusHaka.
KonnuecTBeHHBIE 1 KQUECTBECHHEIC
MIPU3HAKHU U UX HOPMa PEaKIIHH.
CaoiicTBaMOAN(PUKALIMOHHON
U3MEHYHBOCTH.

HEHACJIEACTBEHHAsA U3MEHYUBOCTD,
MOAU(PUKAIIMOHHAS U3MEHUYUBOCTb,
BAPHALMOHHBIN psi/i, BAPUAHTA,
BApHALMOHHASl KpUBas, MPU3HAK,
HOpPMa pEaKLINH, KOJTNYECTBEHHbIC
Y KQUECTBEHHBIE NMPU3HAKHU.
Kinaccugunnposats BUbl
VW3MEHUYHMBOCTHU U BBIABIATH UX
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Jemoncmpayuu:

Tabnuyer u cxemol: «Bunbl
U3MEHYUBOCTIY, «MoaudukanmoHHas
U3MEHYUBOCTDHY.

JlabopamopHule u npakmuueckue
paoomowi:

JlaGopartopnas pabora Ne 6. «3yuenue
MOAU(DUKAITMOHHON U3MEHYHUBOCTH,
MOCTPOECHHUE BapUALIMOHHOIO psAZa

Y BapUallMOHHON KPUBOM»

OMOJIOTHYECKHE OCOOCHHOCTH.
ITepeuunciaTe cBOKCTBA
MOAU(DUKAITUOHHON U3MEHUUBOCTH

1 OOBSICHATDH €€ 3Ha4YCHHUE

JIJIs1 OPTaHU3MOB.

Pa3znuyare KOJIMYECTBEHHEIC

Y KaueCTBEHHBIE TPU3HAKU;, CTPOUTH
BapUAIIMOHHBIN PsiJl, BAPUAIIMOHHYIO
KPUBYIO, BEIYUCIISATh CPE/IHEE 3HAUCHUE
MIpU3HAKa

6.7

Hacnencrsennas
U3MEHYHUBOCTD

HacnencrBenHas, vy TeHOTUITMYECKas
M3MeHUYNBOCTh. KoMOMHaTHBHAA
W3MEHYUBOCTL. Meio3 1 MoJoBOH
MPOIIECC — OCHOBA KOMOMHATHBHOM
U3MEHUYUBOCTU. MyTalmoHHas
W3MEHYHUBOCTb.

Kiaccuduxarys myTaruii: TeHHbBIC,
XpPOMOCOMHBIE, TEHOMHBIE.
YacroTra ¥ MpUYUHBI MYyTalUK.
MyTareHnnbie GpaKkTOpBHI.

3aKOH TOMOJIOTHYECKUX PSTIOB

B HACJICACTBEHHOM M3MEHUYUBOCTH
H. . BaBunosa. BHesinepHas
HACJICJICTBEHHOCTh U U3MEHUMBOCTb.
Hemoncmpayuu:

lopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.

Tabnuysl u cxemvl: «MyTalOHHAs

PackpeiBaTh coiep>kaHU€ TEPMUHOB
Y TIOHSATHUM: HACJIEICTBEHHAS
M3MEHYHUBOCTH, KOMOMHATHUBHAS
W3MEHYMBOCTb, MyTallMOHHAS
W3MEHYMBOCTh, MYTaHT, MYTallUH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;

IMOJIUIION A, aHCYIINIONAUS, MYTAI' CHBI.

XapakTepu3oBaTh HACJICICTBECHHYIO
U3MEHYUBOCTD; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIOB

B HACJICICTBEHHOM N3MCHYNBOCTH

H. 1. BaBunoBa 1 0OBSICHATH €ro
3HAYCHHUE IS OMOJIOTHH U CEJICKIIMU.
KiraccudunmupoBath MyTaluu: TSHHBIC,
XPOMOCOMHBIE, TEHOMHbBIE U IPUBOIUTH
MIPUMEPBI MYTAIUH.

OOBACHATh MPUYUHBI BOSHUKHOBEHUS
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U3MEHYHUBOCTDY.
Obopyodosanue. MUKPOCKOIL,
Mukpomnpemnapat «/[pozoduna» (Hopma,
MyTaluu GOpPMBI KPBUTBEB U OKpacKa
TeJa); KOMHATHBIE PACTEHHS C MECTPOi
OKPAaCKOM JIMCTHEB.

Jlabopamopnusie u npakmuueckue
paoomowi:

JlaGoparopnas pa6ota Ne 7. «AHanu3
MyTaIui y Ipo30¢puiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy»

MyTalMi, poiib (PaKTOPOB-MYTareHOB.
CpaBHUBATh BUBI MyTallui; BBISBIATD
IIPUYMHBI HACIEACTBEHHON
M3MEHUYMUBOCTU, UCTOYHUKHU MYTarecHOB
B OKpY>Karolen cpeie (KOCBEHHO).
XapakTepu30BaTh BHESICPHYIO
HACJIeICTBEHHOCTh U U3MEHYUBOCTh

6.8

['eneTuka 4emoBeka

I'enetuka yenoseka. Kapuorun
YyeJIOBEeKa.

OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA:
reHeaJIOTUYECKHI, OJIM3HEIOBBIMH,
LIUTOr€HETUYECKHU I, OMOXUMUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKUH.
CoBpeMeHHOE Oonpe/IeICHUE TeHOTUTIA:
MTOJJTHOTCHOMHOE CEKBEHUPOBAHHUE,
T€HOTUITUPOBAHUE, B TOM YHCJIE

¢ nomouieto [1I[P-ananmu3a.
HacnencrBeHnble 3a00j1eBaHus
YeJIOBEKA: FeHHbIC 00JIe3HU, 00JIC3HU

C HaCJIEACTBECHHOM
MPEIPACIIOT0KEHHOCTHIO, XPOMOCOMHBIEC
0one3nn. CoMaTHYCCKHE

Y TEHEPATUBHBIC MYTAIHH.

PackpbiBaTh copiepkaHre TEPMUHOB

Y TIOHSITUIA: KAPUOTHUII YEJIOBEKa,
[IUTOTEHETUYECKUI METO,
reHeaJIOrMuYeCKHU METO/I, POJIOCIIOBHBIE,
OJIM3HEIIOBBIN METO/I, HACTIEACTBEHHBIC
0oJie3HH: (MOHOTCHHBIC,

C HACJIEACTBEHHOM
MPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TE€HETUUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeyucnsaTb 0COOEHHOCTH U3YUYECHUS
T€HETUKH YeJIOBEKA; MPUBOIUTD
MpUMEpPHI HACJIEACTBEHHbBIX O0JIE3HEN
YeJI0BEKa, XapaKTepUu30BaTh METObI UX
npopUIaKTUKN; 00OCHOBBIBATH 3HAUCHHE
MEJUKO-TeHETUUYECKOTO
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CrtBosioBble KiIEeTKU. [IpuHIMITBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKH,
PO UIAKTUKY U JICUCHUSI TCHETHUECKUX
0ose3nel. MeauKo-reHeTuYecKoe
KOHCYJIbTUPOBAaHUE. 3HAUEHUE
MEJIUIIMHCKON T€HETUKHU

B IIPEJIOTBPAIICHUH U JICUSHUU
TeHEeTUYECKHUX 3a00JI€BaHUM YeIOBEKA.
Jemoncmpayuu:

Tabauywl u cxemor: «HacnegoBanue
pesyc-akropay, «I'eHeTHKa TPy
KPOBUY.

Jlabopamopnsie u npakmuyeckue
paoomol:

[TpakTuyeckas padora Ne 2.
«CocTaBlIEeHHE U aHAJIN3 POJIOCIOBHBIX
YEJI0BEKa»

KOHCYJIbTUPOBAHUS.
BbISBIISATE U CpaBHUBATH MEXKIY COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
4eJI0BEKa.

CocTaBIATh M AaHAIU3UPOBATH
POZIOCTIOBHBIE YEIOBEKa

Ntoro yacoB no teme 8
Tema 7. Cejiek1iusi OpraHu3MoOB, OCHOBbI OMOTEXHOJIOTHH
7.1 | Cenekuusi Kak HayKa 1 Cenekuus Kak HayKa U Ipoliecc. PackpeiBaTh coliep:kxaHue TEPMUHOB

U TIporecc

3apoxaeHue CeNeKIUHA U JOMECTUKALIUS.
VYuenne H. U. BaBunosa o neHnrpax
MHOTO000pa3ust ¥ MPOUCXOKICHHUS
KYJbTYPHBIX PACTECHUH.

LleHTpBI TPOUCXOKIEHUS JOMAIITHUX
KUBOTHBIX.

Copr, nopoaa, mramm.

Y TIOHSITHI: CEJIEKIUsA, COPT, MOPOJa,
IITAMM, JOMECTHKAIIHS,

WJIM OJIOMAIlIHUBAHUE, IIEHTPbI
MHOT000pa3us U MPOUCXOKICHUS
KYJbTYPHBIX PaCTCHUM

1 KUBOTHBIX, THOpHUIN3ALINS,
HCKYCCTBEHHBIU OTOOD.
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Jemoncmpayuu:

Ilopmpemui: H. 1. BaBunos.
Tabnuyel u cxemvi: xapta « LleHTpHI
MHOT000pa3ust U MPOUCXOKICHHUS
KYJIbTYPHBIXpaCTeHUN», «lloponasl
JNOMAIIHUX )KMBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopyoosanue: MyJsIKY TIJI0JI0B

¥ KOPHEIUIOA0B TUKUX (HOPM U
KYJbTYPHBIX COPTOB PACTCHUM;
rep6apuii «CenbCKOX03SICTBEHHBIE
pacTeHUsD)

Ha3biBaTh 1 cpaBHUBATh OCHOBHbIC
ATanbl Pa3BUTHUS CEIICKIUU.

N3narats yuenne H. Y. BaBunosa

O IIEHTpaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHUIi; pa3inyaTh [EHTPHI HA KapTe
MHUpa, CBSI3bIBATH UX MECTOTOJIOKEHUE

C 0YaramMu BO3HHKHOBEHHUS IPEBHEHIITNX
[UBUIN3AIIUN.

CpaBHUBATh copTa KyJbTYPHBIX
pPacTEeHU, MOPOJIbl JOMAITHUX
KUBOTHBIX M X TUKUX ITPEIKOB.
OueHuBaTh poJib CENEKIIUU

B 00€eCIeuYeHUH IIPOI0BOIBLCTBEHHOM
0€e30IMaCHOCTH Y€eJI0BEYECTBa

7.2

MeTtonasl n
JIOCTHKECHUS
CEJICKIIUY PACTCHU U
1 JKUBOTHBIX

CoBpeMeHHbIE METO/IbI CENEKIIUU.
MaccoBblii 1 HHIUBHIYaTbHBIA OTOOPHI
B CEJICKI[UU PACTEHUN U JKUBOTHBIX.
OueHka sKcTepbepa.
biIM3KOpOICTBEHHOE CKPEIIUBAHUE —
uHOpuauHT. Yucras nuHMs.
CkpenBaHue YUCTHIX JIMHUH.
['erepo3uc, unu rubpuHas cuia.
HepoactBeHHoOe ckpemMBaHue —
ayTOpuauar. OTaaaeHHas
TUOPUIN3AIHS ¥ €CYCIIEXH.
HckyccTBEHHBIN MyTareHe3 v MOJIyYEHHE
MOJIMIIOU0B. JIOCTHIKEHUS CeIeKIUU

PackpsiBaTh coiepkaHle TEPMUHOB

Y TIOHSTUIN: UICKYCCTBEHHBIH 0TOOD,
MacCOBBIN 0TOOP, MHIUBHUTYaJIbHBIN
oTOO0p, KCTEPBEP, OJIU3KOPOICTBEHHOE
CKpELIMBAHUE, YUCTAs JTUHUS, TE€TEPO3HC,
HEPOJICTBEHHOE CKpELIMBaHUE,
VMCKYCCTBEHHBI MYTareHes,
nonurionibl. CpaBHUBATH (POPMBI
HMCKYCCTBEHHOT'O 0TOOpa (MacCOBOTO

Y MHJMBUAYaJIbHOIO), BUIbI
rudpuan3anuu (OJIU3KOPOICTBEHHON

Y OTAQJICHHOM ), CIOCOOBI MOTyUYEHHUS
MOJIUTIOUOB.
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pPaCTEHUM, )KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. 1. Kapneuenko, M. @. 1IBaHOB.
Tabauyvl u cxemovr: «OTHaNCHHAS
rubpuanzanus», «PadboTel akajgemMuka
M. ®@. UBaHoBay, «lloaurmionaus.
Obopyodosanue: MyJSKH TIIIOI0B U
KOPHEIJIOI0B IUKUX (OpPM U
KYJbTYPHBIX COPTOB PACTCHUM.
Jlabopamophule u npakmuueckue
paoomoi:

Okckypcus «OCHOBHBIE METOABI U
JNOCTH>KEHUS CENIEKIIUU PACTEHUN U
YKUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIHUIO,
IJIEMEHHYI0 Gepmy,
COPTOUCIIBITATENbHBIN Y4aCTOK

WU TETUIMYHOE XO035MCTBO)

IIpuBOAUTE IPUMEPBI JOCTHIKEHUN
CEJICKLIUU PACTEHUM U KUBOTHBIX

7.3

buorexnonorus
KaK OTpacilb
MPOU3BOJICTBA

buorexHonorus KakK oTpaciib
IpOu3BOACTBA. ['eHHas uHX)eHepus.
Oranbl co3nanus pekomouHanTHoi JTHK
Y TPAHCTEHHBIX OpraHu3moB. Kiierounas
nHxeHepus. KineTtouHslie KyabTyphl.
MUKpOKIIOHATIBHOE Pa3MHOXKEHNE
pacrenuii. KnonupoBanue
BBICOKONPOAYKTHUBHBIX

PackpbiBaTh coaepkaHue TEPMHUHOB

Y TIOHSTUI: OMOTEXHOJIOT U, KJIETOYHAS
WHXEHEpUs, TeHHASIMHKEHEPU,
KJIOHUPOBAHUE, TPAHCTEHHbIE
opranusmel, 'MO (renetnuecku
MOIU(PUITUIPOBAHHBIC OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOJICTBA, OCHOBHbIE
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CEIIbCKOXO03AMCTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKHE U ATUUECKUE TTPOOIIEMBI.
I'MO — reHeTu4ecKu
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
Jemoncmpayuu:

Tabnuyvt u cxemol: «OOBEKTHI
ouoTexHoorumn», «Kiaerounsie
KYJBTYPbI U KIOHUPOBAHUE,
«KoHCcTpyHnpoBaHUEU TEPEHOC T'€HOB,
XpPOMOCOM

JOCTH)KEHUS OMOTEXHOJIOTUHU B 00J1aCTH
IIPOMBIIIIEHHOCTH, CEJIBCKOT0 X0351UCTBA
Y MEIUIUHBIL.

[lepeuncnsaTh U XapaKTepU30BaAThH
OCHOBHBIEMETO/IbI U JOCTUKEHUS
OMOWHKEHEPUH.

OOcyX1aTh IKOJIOTMUECKHE

U 3THUYECKHUE aCHEKThl HEKOTOPBIX
UCCIIEJIOBaHUH B 00acTu
OMOTEXHOJOTUU (KJIOHUPOBAHUS,
HCKYCCTBEHHOT'O OTUIOZOTBOPEHUS,
HAIPaBJICHHOT'0 U3MEHEHUsI TeHOMA

U CO3/1aHUs TPAHCTEHHBIX OPraHU3MOB)

Nroro yacoB no teme 3

PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe coaepxanue
/o 4acoB 00yyaroIuxcs
y4eOHOro npeamMeTa

Tema 1. DBoOJIOLNMOHHAA OHOJIOTHA

1.1

OBOJIONHA U METOBI
ee U3y4yeHus

1

[Ipennochiiku BOSHUKHOBEHUS
ABOJIIOIIMOHHON T€OPUU. DBOJIIOLIMOHHAS
TEOpHs U €€ MECTO B OUOJIOTHUH.
BrnusiHue 3BOJIIOLIMOHHON TEOPUH

Ha pa3BUTHE OMOJIOTHH U IPYTHUXHAYK.
CBUIETEILCTBA DBOIIOIIH.
ITaneonTonoruyeckue:
MOCJIC/IOBATEIBLHOCTD MOSBJIICHUS BUI0B
B ITAJICOHTOJIOTMYECKOM JIETOIHCH,
nepexoHbie OPMBI.
buoreorpaduueckue: cxXo1CTBO

U paznmuune dayH udiaop MaTepUKOB
U OCTPOBOB. DMOPHOJIOTHIECKHUE:
CXOJICTBAM Pa3INIHs SMOPHOHOB Pa3HBIX
BHUJIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMHYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIC,
pPYAMMEHTAPHBIEC OPTaHbl, ATABU3MBI.
MonekynsapHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU M OCHOBHBIX

PackpriBaTh coiep:kaHie TEPMUHOB
Y TIOHSITHI: DBOJIIOIMS, TIEPEXOTHBIC
bopMbl, PUIOTEeHETUUECKUE PSIIbI,
BU/JIBI-DH/ICMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apOJBIIICBOTO CXOJICTBA,
OMOTCHETUYCCKUM 3aKOH,
TOMOJIOTHYHBIE U aHAJIOTHYHbBIC
OpraHbl, pyJIUMEHTapHBIC OPTaHbI,
aTaBU3MBI.

[lepeducisaTh OCHOBHBIE 3TAITBl PA3BUTHS
ABOJIFOIIMOHHOUN TEOPHH.
XapakTepu30BaTh CBUIETEICTBA
ABOJTIOLIMH:: TIAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHOJIOTMYECKHE, CPABHUTEIIBHO-
aHAaTOMHYECKHE, MOJIEKYJISIPHO-
OMOXHUMUYECKHE.

[IpuBOANTE TIPUMEPHI TTEPEXOTHBIX
dhopM opraHu3mMoB, (HUIOTEHETHYECKUX
PSIOB.

[TpuBoauTH HOPMYIUPOBKH 3aKOHOB
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METa0OIMYECKUX MYTEH y BCEX MKUBBIX
OpPTaHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. Mapsun, B. O. Kopanesckui,

K. M. bap, O. I'ekkens, @. Mrosuep.
Tabnuywl u cxemwvi: «Pa3Butne
OpraHUYeCcKoOro Mupa Ha 3emie,
penbedHbIe TaOTUIIBI «3aPO BTN
MO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPHUKCH.

Obopyoosanue. dbuoreorpaduieckas
KapTa MUpa; KOJUIEKIUsT «DOpMBI
COXPAHHOCTH HMCKOIA€MBbIX KUBOTHBIX
Y PaCTeHUI»; BIIaXKHBIE TTPENapaThl
«Pa3Butne HacekoMoro», «Pa3Butue
JIAT YK

OMOTreHEeTHYECKOTO 1 3apOoAbIIICBOIO
cxoacTBa

1.2

Hctopus pazButus
MpEJICTaBIICHU I
00 HBOJTIOIIHH

OpomonmonHas teopus Y. /JapBuHa.
[Ipenmnockuiki BOSHUKHOBEHHSI
TapBUHU3MA. [[BHXKYyIIIE CHITBI
IBOJIIOIMH BUIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKECHHE

IPU OTPAaHUYECHHOCTH PECypPCOB,
HEeomnpeeeHHas U3MEHUYUBOCTb,
6oprba 3a CymiecTBOBaHNE,
€CTECTBEHHBII OTOOD).
CuHTeTHYEeCKAas TEOPHSI IBOJIOIUT

PackpsiBaTh cofepkxaHue TEPMUHOB

Y HOHSTHI: CUCTEMaTHKa, €CTECTBEHHbBIN
Y UCKYCCTBEHHBIN 0TOOP.
XapakTtepu3oBaTb OCHOBHBIE
ABOJIFOLIMOHHBIE UJIE€HU, KOHLECIIIUN

Y TEOPUU; CPABHUBATH B3TJIAJIbIHA BUJ
u sBoironuio K. Jlunnes, JK.b. Jlamapka,
Y. /lapBuHna.

OuenuBath BKiaj JINHHES B pa3BUTHE
CUCTEMATHUKHU U OOBIACHSTH MIPUHIIUIIBI
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(CTD) u ee OCHOBHBICTIOIOKCHHUS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabnuyst u cxemoi: «Ilomymnsmy,
«Kapra-cxema mapiipyTa myTeIIeCTBUS
Y. JapBunay, «®opmbl 00pbObI

3a CyIIECTBOBaHUEY, «ECTECTBEHHBIN
otbop», «MHOTrOOOpa3ne CoOpToB
pacteHui», «MHorooodpaszue nopoa
YKUBOTHBIX)»

OMHApHON HOMEHKJIATYPBL.
XapakTepu30BaTh COJIEPIKAHUE

Y 3HAYE€HHE DBOJIIOLIMOHHON KOHIENIIUU
K. b. JlTamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE

U COLMATbHO-3KOHOMHUYECKHE
MPEANOCHUIKH BO3SHUKHOBEHHUS
ABOJIOLMOHHON Teopun Y. [/lapBuHa.
PackpbIBaTh copepkaHue 3BOTIOLUOHHOM
teopunY. JlapsuHa; cpaBHUBATh
HEOTNPEEICHHYIO U ONPEIETICHHYIO
U3MEHUYMBOCTh, ECTECTBEHHBIN U
HUCKYCCTBEHHBIN 0TOOP, (hOpMBI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh NOJIOKEHUSI CHHTETHYECKOMN
teopuu sBotonuu (CTI) u 00bACHATD
€€ 3Ha4YeHHUE UITONOJIOTHA

1.3

Buna: xpurepun u
CTPYKTypa.
[Tonmynsanms kak Kak
3JIEMEHTapHAas
€IMHUIIA BHJIa

MukposBosronus. [omynsamusa kak
SIMHUIIABHIA U DBOJIIOIUH.
Hemoncmpayuu:

Tabauywvt u cxemol.: «llomymsium,
«MyTaliMOHHass U3MEHYUBOCTH.
Obopyodosanue.: MUKPOCKOIL,
MUKporpenapart «J{po3zodwra» (HopMma,
MyTaIuu (POPMBIKPBUIBLEB H OKPACKH
Tena), Mojeb-anmnkamnus «llepekpect
XPOMOCOM).

PackpriBaTh coepkaHne TEPMUHOB

Y TTOHSATHN :MUKPOIBOJIIOLHS, BU]I,
KPUTEPUH BHUIQ, apeall, TOMYJISIIHS,
reHoOH 1, MyTaIllK, KOMOWHAIINH
T'CHOB.

XapakTepu30BaTh BUJ KAK OCHOBHYIO
CUCTEMATHUCCKYIO STUHHUITLY

1 1IEJIOCTHYIO OHMOJIOTHIECKYIO CHCTEMY.
Beinensate kputepun Buaa
(Mopdoornyueckuii, PrU3nOIOrHIECKHM,
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Jlabopamopnusie u npakmuueckue
paoomoi:

Jlaboparopnas padota Ne 1. «CpaBHeHUE
BUJIOB 10 MOP(OJIOTHYECKOMY
KPUTEPHUIO»

OMOXMMHWYECKHUI, T€HETUUECKUH,
HKOJIOTMYECKUH, reorpapuiyecKuil)

Y IPUMEHSATh KPUTEPUU JJIs1 ONTUCAHUS
KOHKPETHBIX BUJOB.
XapakTepru30oBaTh HOMYJISALHUIO KaK
CTPYKTYPHYIOEAUHUILY BUJA U
ABOJIIOLIUH.

OnuceIBaTh NOMYJIAIUIO IO OCHOBHBIM
MOKa3aTeJIsIM: COCTaB, CTPYKTypa

1.4 | IBmxyimue CUibl JIBrxyiue cuibl (hakTopsl) 3BoJOIMK | PackpeIBaTh cojep:kaHue TEPMUHOB
(37IeMeHTapHbIe BUJIOB B Mpupoje. MyTaiimoHHBIHI Y TIOHSTUIN: KOMOUHATHBHAS
(bakTOpPHI) IBOTIOIIUU nporecc 1 KOMOMHATUBHAS W3MEHUYMBOCTh, MyTallUU, MyTaIllAOHHBIH
U3MEHYUBOCTD. [lomysIIinoHHbIE BOJIHBI | IPOLECC, MOIYJIALMOHHBIE BOJIHBI,
u npeiid renos. M3omsaius u murpanus. | Apeld TeHOB, W30JSILMSI, MUTPALIUU.
Jlemoncmpayuu: XapakTepu30BaTh 3JIEMEHTapHbBIE
Tabnuysl u cxemol: «JIBUOXKYINE CUITBI (bakTOpbI HBOJTIOIUHU: MYTAIIHOHHBIN
ABOJTIOIII npolecc, KOMOMHATUBHAS
W3MEHUYMBOCTb, MOMYJIAIIMOHHBIE BOTHBI,
Jpeiid TeHOB, U30JAIUS, MATPAIIHSL.
VY craHaBnuBaTh NPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEKIY
MEXaHU3MOM U PE3yJIbTaTOM JI€UCTBUS
JBIDKYIIUX CUIT (3JIEMEHTAaPHBIX
(bhaKTOpOB) IBOIIOIHH
1.5 | EctecTBenHsbIi 0TOOD EcTtecTBeHHBIN 0TOOP — HampaBiAomuk | PackpeiBaTh coaepkaHne TEPMUHOB

u ero Gpopmbl

(baKTOp ABOIOLIUH.
@DopMBbI €CTECTBEHHOT0OTOOPA.

Y TIOHSITUI : €CTECTBEHHBIN 0TOOD,
O0opnba 3a CylecTBOBaHUE.
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Jemoncmpayuu:
Tabnuyvt u cxemol: «EcTecTBeHHBIN
oTOop», «boprda 3a CyllecTBOBaHUE)

OnwuceiBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpAa.
XapakTepnu3oBaTh (HOPMBI ECTECTBEHHOTO
oTOopa (IBWXYIIHMA, CTAOUITU3UPYIOLIHH,
JTU3PYNTUBHBIN) U CPABHUBATH X MEXKIY
COOOM.

Xapaktepu3zoBaTb 00pbOY

3a CyIIIECTBOBAHHE U CPAaBHUBATH €€
BUBI (MEKBUIOBAsI, BHYTPUBHIOBAS,
060pbrba ¢ HeOIArONMPUATHBIMU
dbakTopamu BHEIIHEH cpesibl)

1.6

PesynbraTs
ABOJIIOLIUU:
IPUCTIOCOOTICHHOCTh
OpraHuU3MOB U
BUI000pa30BaHKe

[TpucnocoOaeHHOCTh OPraHu3MOB
KaK pe3yJbTat 3Bostonuu. [Ipumepnr
IPUCTIOCOOJIEHUN Y OPTaHU3MOB.
ApoMopd03bI U UANO0A AN TAIIUH.
Buau BugooOGpazoBanue.

Kputepun Buma. OcHoBHBIE (HOPMBI
BU1I000pa3oBaHus: reorpaduueckoe,
IKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«I[Ipucnoco6IeHHOCTh OPTraHU3MOBY,
«["eorpaduyeckoe BU1000pa3oBaHME,
«IKOJOTUIECKOE BUI000PA30BAHUE).
Obopyoosanue:

kosutektus «IIpumephl 3amuTHBIX
IPUCIIOCOOJICHUM Y dKUBOTHBIX Y,

PackpriBaTh co/iep:kaHue TEPMUHOB

Y TIOHSATUI :IIPUCITOCOOJIEHHOCTD,
TIOKPOBUTEIILCTBEHHAS U
npegocTeperaronias OKpacka,
MacCKHpPOBKa, BHI000pa30BaHHE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BhIsSBIISATE TI0 M300paKEHUSIM, HAa KUBBIX
1 (PMKCUPOBAHHBIX MpernapaTax mpuMepsbl
MPUCTIOCOOJICHHOCTH PaCTEHUN

U JKUBOTHBIX K YCIOBHUSIMCPEIbI
oOWTaHUs, TOKA3bIBATh OTHOCUTEIHHYIO
1eJIeCO00PAa3HOCTh MPUCTIOCOOTICHHIA.
XapakTepu30BaTh CIOCOOBI

¥ MEXaHU3MBbI BUI000Pa30BaAHUS;
OTIMCHIBATH M CPABHUBATH OCHOBHBIE
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KOJIJICKITUSI HACEKOMBIX C Pa3TUIHBIMU
TUIIAMU OKPACKHU; Ha0Op IJI0/I0B

U CEeMSsH.

Jlabopamopnsie u npakmuueckue
paoomowi:

Jlaboparopnas padota Ne 2. «Onucanue
MPUCIIOCOOJIGHHOCTH OpraHu3Ma | ee
OTHOCHTETILHOTO XapaKTepay

(GbOpMBI SKOJIOTUYECKOTO
U reorpagpuyecKoroBu1000pa3oBaHms

1.7

HaHpaBHGHI/IH U IIyTHU
MaKpO3BOJOIINH

Makpo3BOITFOLIUSL.

®opMbI BOJTIONHH: (PUIICTHICCKAS,
JMBEPTCHTHAsI, KOHBEPIeHTHAS,
napayienbHas. HeoGpatumocTtsb
sBomoIuu. [Ipoucxoxaenue

OT HECIEeINATM3UPOBAHHBIX
IIPEJIKOB.

[Iporpeccupytorias crienuanTu3ams.
AJlanTUBHAs pajuaIiusi.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ioB.
Tabnuyet u cxemol: «KApoMopdo3b»,
«Mnnoamanranuny, «OO01ast
JIETeHepaIus».

Obopyoosanue: monenb «OCHOBHBIC
HAIPABJICHUS YBOTIONNNY; 00bEeMHAs
Moenb «CTpoeHue TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbIBaTh cojiepkaHre TCPMHHOB

Y TTOHSATUH :MaKPOIBOTIOIHS, (UIIOTEHES,
OMOJOTHYECKUI TTPOrPecC U perpecce,
apoMop 03, HANO0AIANTAIHS, 001IIAsT
JeTeHepalys, aJanTUBHAS PaJHaIIHsl.
XapakTepu3oBaTh (DOPMBI SBOJTFOLIHH.
Br1sBIaTE apoMopho3bl

U UM0AJaNTaIllid YPaCTCHUN

1 )KUBOTHBIX.

CpaBHUBaTh OMOJIOTMUCCKHH IPOrpecc
1 OMOJIOTHYECKUi perpecc, apoMopdo3,
HIM0aJaNTAIIAI0 ¥ OOIITYIO
JIeTCHEPAIIHIO.

BBISABIATE B3aMMOCBS3H MEXIY Ty TAMU
1 HaIpaBJICHUSIMHU JBOJIOINHT

Yy PaCTEHUM W >KUBOTHBIX

HToro yacoB nmo teme
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Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emuie

2.1 | Ucropus xxu3Hu

Ha 3eMJIie ¥ METOJIbI
€€ U3yYCHMUSI.
I'unore3n!
MPOUCXOXKICHUS
’KU3HU Ha 3eMiie

2

JloHay4HBIE MIPEICTABICHUS

0 3apoXxaeHUM xu3HU. HayuHsle
TUIMOTE3bl BOBHUKHOBEHUS dKU3HU

Ha 3emiie: aOMOreHe3 UMaHCIePMHUS.
XUMHUYECKas 3BOJTIOIIHUS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX
BEILIECTB U3HEOPTaHUYECKHUX.
DKCMEPUMEHTAIBHOE MOITBEPKICHHUE
XUMHUYECKOM DBOJIIOIINH.

HauanpHbie Tanbl OMOJIOTHIECKOM
sposronuu. ['mnoresa PHK- mupa.
dopMupoBaHNE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHUE MPOTOKJIETKH.
[TepBbie KJIETKHA U UX DBOJIOLIMSI.
®opMUPOBAHUE OCHOBHBIX I'PYIII
JKUBBIX OPraHU3MOB.
Jemoncmpayuu:

Ilopmpembi.

®. Penu, JI. [lactep, C. Muep,

A. W. Onapum, I'. FOpu.

Tabauywvl u cxemwvl: «Bo3HUKHOBEHUE
CoHEYHOM CHCTEMEIY,

«Pa3BuTHE OPraHNYECKOro MUpPay,
«PacturenpHas kiaeTka», « KuBOTHasI
KiIeTkay, «IIpokapuornyeckas
KJICTKa

PackpriBaTh cojepkaHre TEPMUHOB

U MTOHATHUI: KpeallnoOHU3M, a0UOTeHe3,
BUTAJIM3M, TTAHCIIEpMHUSI, OMOTI033,
KOallepBaThl, IPOOUOHTHI, CHMOUOTCHE3.
XapakTepu30BaTh METO/Ibl U3yUCHUSI
HUCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeyucnsiTb OCHOBHBIC ATaITbI
XUMUYECKOW HOMOJIOTUYECKOM
ABOJTIOLIUH.

W3narathe conepkaHue TUIOTE3 U TeOpuit
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(kpealroHu3Ma, CaMOIPOU3BOIBLHOTO
3apOKIe€HUs (CIIOHTAaHHOIO),
nancnepmud, runote3sl PHK-mupa).
OnuceiBath 3KcriepuMenTsl C. Musepa
u ['. FOpu 1o noixy4eHuto opraHundecKux
BEIIECTB U3 HEOPTaHUUECKHUX MyTEM
aOMOreHHOTO CHTE3a
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22

OCHOBHBIC ATAIIbI
SBOJIIOIIAHN
OpraHUYeCcKOro MUpa
Ha 3emiie, pa3BUTHE
KU3HM TI0 3paM U
nepuoiam

Pa3Butune xxu3Hu Ha 3emIe 1o spam

u nepuogam. Karapxei. Apxeickas

U IpoTepo3oiickas dpsl. [Taneos3orickas
Jpa U ee Mepuoabl: KEMOPHUNCKHUIA,
OPIOBUKCKUH, CUIIYPUHUCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKUH.

Me3o30KcKas 3pa U €€ NEPUOJIbL:
TPUACOBBIM, FOPCKUN, MEJIOBOM.
Kaitno3olickast 3pa u €e nepuo/ibl:
11aJ€0r€HOBbIN, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapaKkTepHuCcTUKA KIIMMAaTa

Y F€0JIOTUYECKUX MpoueccoB. OCHOBHbIE
ATaIlbl HBOJIFOLIUNA PACTUTEIBHOTO U
YKUBOTHOT'O MHpa. ApoMopdh 036l

y pacTeHHUU U )KUBOTHBIX. [losiBNEHME,
pacUBET ¥ BBIMUPAHUE CPYIII KUBBIX
OPraHu3MOB.

Hemoncmpayuu:

Tabauywvt u cxemwl: «PazBuTne
OPraHU4eCKOro MUpPa,
reoXpoHOJIoTuYecKas TabauIa;
KoJuieKus «DOopMBI COXPaHHOCTH
VMCKOTNIA€MbIX )KUBOTHBIX U PACTCHUIN».
Jlabopamopnule u npakmuyeckue
pabomuwr:

PackpeIBaTh coqiepKaHuEe TEPMUHOB
Y TMIOHATHUM: D0H, 3pa, EPUO],
apoMopdo3bl, UIU0ATANITALIUH.
3HaTh MTOCIEA0BATENBHOCTD YOHOB:
KaTapxewu, apxeu, IpoTEPO30u,
dhaHepo3oit; op: apxeickas,
IIPOTEPO30MCKAsl, IAJIC030UCKas,
M€E3030MCKasi, KATHO30MCKasl; IEPUOIOB:
KeMOpUHCKUIA, OpJIOBUKCKHUH,
CUJIYPUMCKUI, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUI, METIOBOM,
[TaJICOT€HOBBIM U HEOT'€HOBBI,
AHTPOIIOTCHOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPTaHUYECKOTO MUpPa
I10 3paM U NIEpUOJaM re0JIOTHIEeCKON
VCTOPHUH; ITAIIbl PA3BUTHS
PACTUTEIILHOTO U )KKBOTHOT'O MHPA.
Brigenuts rimaBabie apoMopd 0361
PacTeHUH U )KUBOTHBIX.

CpaBHHMBATh MEXK1y COOOM
MPEICTABUTENICN CUCTEMATUYECKHUX
IPYII OPTaHU3MOB, BBISIBIISIT YEPTHI
YCIIOKHEHUS ¥ TIPUCTIOCOOIEHHOCTH
K YCIIOBUSIM JKU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOITAEMBIX OCTaTKOB PaCTEHUN

Y JKMUBOTHBIX B KOJUIEKLIHSX.
DKCKypcHs «IBOJIIOLUA
OpPraHUYECKOro MUpPA Ha 3eMJIE»

(B ecTeCTBEHHO-HAyYHbIN
WIMKpaeBeAUYeCKUN My3eil)

2.3 | CoBpeMeHHas Cucrema opraHM4ecKoro Mupa Kax PackpbiBaTh copepkaHue TEPMUHOB
cuctema oTpaxeHue 3Boonu. OCHOBHbBIE Y MOHSTUH: CUCTEMAaTHKa, UCKYCCTBEHHAs
OpPraHUYECKOro MUpa CUCTEMATHUYECKHE TPYIIIbl OPTaHU3MOB. | U €CTECTBEHHAs KilaccuHKaIus,

Jlemoncmpayuu: OWHapHas HOMEHKJIATypa, TPUHIIHI
Tabnuyst u cxemsvi: «CoBpeMeHHasI UEPAPXUYHOCTH.
CUCTEMa OPTaHMYEeCKOTO MUpPay XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHHYeCKOro MHpa
2.4 | DBomIOLMS YeIOBeKa DBOJIOLHUA YeIOBeKa. AHTPOIOIOTUS PackpbiBaTh copiepkanre TEPMUHOB

(anTpOmoreHes)

Kak Hayka. Pa3Butue npeacraBieHun
0 MPOMUCXOKIECHUH YeToBeKa. MeToabl
u3yuyeHus aHTpornoreHesa. Cxoacraa
Y Pa3JIN4Ms 4EJIOBEKA U KUBOTHBIX.

CucremMaTH4eCcKoe IMOJI0KESHUE YeJIOBEKA.

Hemoncmpayuu:

llopmpemuwi: Y. JlapBuH.
Tabauywvl u cxemwvr: «CpaBHEHUE
AHATOMHYECKHUX YePT CTPOCHHUS
YeJI0BeKa M 4eI0BEKOOOPa3HbIX
00€3bsH.

Obopyoosanue. CIETIKA

Y TIOHSTUI: aHTPOIIOJIOT U,
aHTPOIIOT€HE3, YEJIOBEK pa3yMHBII
(Homo sapiens), mpsaMoxokaeHHE,
BTOpasi CUTHaJIbHAs CHCTEMA.
[lepeuuncnsaTh 3aJa4u aHTPOIIOJIOTUH,
ATANbICTAHOBJIEHUS U PAa3BUTHUS
MpEeACTaBICHUN O TPOUCXOKICHUN
YeJI0BEeKa.

N3naratb OCHOBHBIE MOJOXKEHUS
teopuun Y. /[apBuHA, KDUTHYECKH
OLICHUBATh HEHAYYHYIOMH(OpMAIUIO
O MIPOUCXOKIECHUU YEIOBEKA.
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WINN300paXeHHsI KAMEHHBIX OPYIHii
NIEPBOOBITHOTO YEJIOBEKA: KAMHH-
yorepsl, pyouia, ckpebsia

3HaTh CUCTEMAaTHYECKOE MOJIOKCHHE
Brua Homo sapiens, mepeyucisTh ero
MOP(G0JIOro-aHATOMUYECKUE TPU3HAKU
pa3HOro YpoBHS (THUII, KJIacC, OTPSL

u Jp.).

YcraHaBIMBaTh YEPTHI CXOCTBA U
pa3IUYHITueIOBeKa U )KUBOTHBIX.
OOBSICHATH M OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOKICHUN
YeJIoBeKa JIsl TOHMMAaHKUS MECTa M POJTH
4eJI0OBeKa B MPUPOJIC

2.5

JIBrMKyIIHe CHIIBI

(dakTopsr)
aHTpOIIOTEHE3a

JIBxytue cuibl ((pakTopsl)
anTpornorenesza. Hacinencrsennas
U3MEHUYMBOCTh M €CTECTBEHHBIN 0TOOD.
OOG1iecTBeHHBIN 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUM Tpya,
MBIIIIJIEHUE, PEYb.

Jemoncmpayuu:

Tabnuysr u cxemol: «CpaBHEHHE
AHATOMHYECKHUX YE€PT CTPOCHHUS YETIOBEKA
1 9EeJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MAJIEOHTOJIOTHYECKUX
HAXOJOK TIPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

Obopyoosanue.: MyIsiKA
«ITpoucxoxaeHne yemoBeka
(MaJICOHTOJIOTUYECKUE HAXOIKH )»

PackpbiBaTh conepxaHue TEPMUHOB
U TIOHSTHI: (DaKTOpPBI aHTPOTIOTeHe3a,
IpyNIIOBOE COTPYAHUYECTBO, PEUb,
OpyIUiiHasl 1eITeNbHOCTD,
oJTMMOP(H3M.

XapakTepu30BaTh ABIKYIITUE CUITBI
(akTOphI) aHTpOIIOTEHE3A:!
OMOJIOTMYCCKHE U COLIMAJIbHBIE,
CpaBHHBATh UX MEXKIY COOOM
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2.6 | OcHOBHBIE CTAANH OCHOBHBIE CTaJIUH U BETBU IBOJIOLUH PackpeiBaTh cogepkaHue TEPMUHOB
ABOJIIOIIUN YEJIOBEKA YEJI0BEKa: aBCTPAJIONUTEKH, UenoBek Y MOHSITUI: aBCTPAIOMUTEK, YETTOBEK

yMelbii, YenoBeK MpsiMOXO SN, YMEJIbIM, YETOBEK MPAMOXOISAINM,
YemoBek HEaHAEpTAIBCKUN, UeloBEK HEaHJepTaIEL, KPOMAaHbOHEL],
pa3yMHBI COBPEMEHHOT'O THIIA. HEOJIMTUYECKAS] PEBOJIOIHS,
Haxoaku nckonaemMbix OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.
BpeMsI CYIIECTBOBaHUs, 001aCTh XapakTepu3oBaTh U CPABHUBATH MEXKITY
pacrpocTpaHeHus, 00beM TOJIOBHOTO co0O¥ OCHOBHBIE CTaJ MU IBOTIOLIMHI
Mo3ra, 00pa3 KU3HH, OPYIHSL. YeJI0BeKa: XPOHOJIOTUYECKU BO3PACT,
Jlemoncmpavuu: apeaJt pacrpoCTpaHeHus, 00beM
Tabauywvl u cxemol: «OCHOBHBIE MecCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU
NIAJICOHTOJIOTMYECKUX HAXOJOK IIPEIKOB | K OPYIUS TpyAa
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHelmmue moan», «/Ipesaue
moan», «[lepBble COBpEMEHHBIE JTFOIH.
O0opylioBaHUE: MYISIKH
«IIpoucxoxaeHue yenoBeka» (OrOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIIA,
HEaHJePTaIblia, KPOMAaHbOHIIA); CIETKU
WA U300paKeHHs] KAMEHHBIX OPYIui
NEPBOOBITHOTO YEJIOBEKA: KAMHH-
qormrmepsl, pyousna, ckpedia

2.7 | YenoBeuecKkue pachl Yenoreueckue pacbl. OCHOBHBIE PackpsiBaTh conepkaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTauy 4eJa0BeKa

OOJIbLINE pachl: €BPONEOUIHAS
(eBpa3uiickas), HErpo-aBCTPAIOUIHAS
(3KBaTOpHUaIbHasi), MOHTOJIOW THAS
(a3uaTcKO-aMepUKaHCKas ).

Y TIOHSITUI: pachl, pacoreHes, couual-
JApBUHHU3M, PACU3M, METUCALIUS.
XapakTepu30BaTh U CPAaBHUBATD
npeAcTaBUTENCHUETIOBEYECKHUX pac,
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UepTbl IPUCIIOCOOIEHHOCTH
MPEICTABUTENICH YET0BEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHUS. ENMHCTBO
yenoBedeckux pac. Kpuruka
COLMAJIBHOTO JTAPBUHU3MA U Pacu3Ma.
Jemoncmpayuu:

Tabauywl u cxemovi: «Yenopeyeckue
pacb»

pPacKpbIBaTh MPUYUHBI U MEXAHU3MBbI
pacorenesa, epeyrciisiTb U MPUBOIUTD
MIPUMEPHI IPUCIIOCOOICHHOCTH YeJIOBEKa
K YCJIOBUSIM CPEJbl, IPUMEPBI
MPUCIIOCOOUTEIILHOTO3HAYECHUST PACOBBIX
MPU3HAKOB.

Jloka3beiBaTh equHCTBO Bua Homo
sapiens, HAy4YHYI0 HECOCTOSITEIbHOCTh
PACOBBIX TEOPHI, UAEH COLMATIBHOTO
JIApBMHU3MA U pacusMa

NToro yacosB 1o teme

9

Tema 3. Opranusmbl M OKpY:KaIuas cpeaa

3.1 | Okonorust Kak Hayka 1 DKOJIOTUs KaK HayKa. 3aJlaunu pa3fiesibl | PackpeiBaTh conepkaHue TEPMUHOB
9KOJIOTUH. Y TIOHSITUIA: DKOJIOT U, ITOJIEBBIE
MeTobl 5KOJIOTUYECKUX UCCIEOBAaHUMN. | HAOIIOACHUS, DKCITIEPUMEHTBI,
DKOJIOTUYECKOE MUPOBO33PEHNE MOHUTOPUHT OKPY’KAIOIIEH Cpeibl,
COBPEMEHHOI'0 YEJIOBEKA. MOJICIUPOBAHUE, IKOJIOTUUECKOE
Jlemoncmpavyuu: MHUPOBO33PEHHUE.
THlopmpempwi: A. I'ym607BAT, [lepeuncisaTe 3aa4M SKOJIOTUH, €€
K. ®@. Pynsbe, O. 'ekkens. pas3aesibl UCBSI3U C IPYTUMU HayKaMu.
Tabnuywr u cxemwr: xapra «Ilpuponnsie | XapakTepu3oBarh METOIBI
30HBI 3eMJIN» DKOJIOTUYECKUX UCCIIENOBAHUM

3.2 | Cpensl oOUTaHHS U 1 Cpenbl 0OMTaHUS OPraHU3MOB: BOIHAS, PackpsiBaTh conepkaHue TEpMUHOB

HKOJIOTHYECKHE
bakTopbI

HA3eMHO-BO3/yIlIHAs, TOYBEHHAs,
BHYTPHU-OpPTaHU3MEHHAs.
Dkosiornyeckue (HaKTopsl.
Knaccuduxanus 3x010ru4ecKkux

U TIOHSITUIA: cpesia OOUTaHus,
IKOJIOTHYECKHE (HaKTOPBI,
OMOJIOTMYECKUN ONTUMYM,
OTrpaHUYUBAIOIIUHN (JIUMUTHPYIOLIUIN )
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(bakTOpoB: aOMOTUYECKHE, OMOTUUECKUE
Y aHTPOTIOTECHHBbIE.

JleficTBUE SKONOTNYECKUX (DaKTOPOB

Ha OpPraHU3MBbI.

Jemoncmpayuu:

Tabauywvl u cxemvt: «CpenploOuTaHus
OpPraHU3MOBY

daxTop.

XapakTepu3oBaTh YCIOBUS CPEl
OoOUTaHUsl OPraHU3MOB;
KJ1acCU(UIIMPOBATH U XapaKTEpU30BaTh
HKOJIOrMYecKue (PaKTOphl: AOMOTUYECKHE,
OMOTHUYECKUE U aHTPOIIOTC€HHbIE.
OnuceIiBaTh AEHCTBUE SKOJTOTUYECKUX
(bakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTH
CTPOEHUS U )KU3HECATEIHHOCTU
pacTeHHI U )KUBOTHBIXPA3HBIX CPE]
oOuTaHus

3.3

AOMOTUYECKHE
bakTopsI

AlGuoTtnyeckue pakTophl: CBET,
TEMIIEpaTypa, BIaKHOCTb.
doronepuonuzm.lIpucnocodnenus
OpPraHU3MOB K JIEUCTBUIO a0MOTUYECKHUX
dakropoB. buonornueckuepuT™MBI.
Hemoncmpayuu:

Tabnuywl u cxemol: «DOTONEPUOTUIM.
Jlabopamopnusie u npakmuueckue
pabomot:

Jlabopatopnas pabora Ne 3.
«Mopdomorudeckne 0COOEHHOCTH
pacTeHU U3 Pa3HBIXMECT OOUTAHUS.
Jlabopatopnas padota Ne 4. «Bnusiaue
CBETa HAa POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»

PackpbiBaTh copepxaHue TEPMUHOB

U MOHATUHN: abnoTHYecKue GaKToOPHl,
dboTonepron3M, OUOJIOTUIECKUE
PUTMBL.

AHanu3upoBaTh JIEHCTBUE CBETA,
TEeMIIepaTyphl, BIKHOCTH HA OPTaHU3MBbI
Y TIPUBOIUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBoauTH OMONOTHYECKHE HAOTIOIEHNUS
1 0hOPMIIATH PE3yIbTaThl MPOBEICHHBIX
HaOJIIOAEHUI
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3.4 | buotuueckue buotnueckue pakropsl. Buas PackpeiBaTh cogepkaHue TEPMUHOB
(akTopbI OMOTUYECKUX B3aUMOICUCTBHII: U TOHATHI:0M0THYEeCKHE (PaKTOpHI,
KOHKYPEHIIHS, XUIITHUYECTBO, CHMONO03 XUITHUYECTBO, MAPA3ZUTHU3M,
u ero popmsl. [Tapazutusm, koonepanus, | KOHKYPEHIIUSA, MyTyaln3M, CAMOKO3,
MYTYyaau3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaxJIeOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAIIU3M,
AMeEHCann3M, HEUTPATU3M. HEUTpaJIN3M.
3HaueHne OMOTHUYECKHUX XapakTepu3oBaTh OMOTHUYECKHE
B3aMMOJICHCTBUIA JIJIs1 CYIIECTBOBAHUS (baKkTOphI U BUJIBIB3aUMOOTHOIIICHHU I
OpraHU3MOB B ITPUPOIHBIX COOOIIECTBAX. | MEXKIY OpraHU3MaMu; TIPUBOIUTh
Jlemoncmpavuu: pUMEpPhI B3aUMHOMN
Tabnuysl u cxemvi: «lluiieBbie Henm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXAY COOOW BHIIBI
OMOTHYECKUXB3aNMOJIEUCTBUI
OpraHu3MOB
3.5 | Dxonornyeckue DKOJIOTUYECKHE XaPAKTEPUCTUKU PackpsiBaTh cofepkaHue TEPMUHOB
XapaKTEPUCTUKU nomyssiuu. OCHOBHBICTIOKA3aTEH Y TIOHSATUN:TIOMYJISILINS, YUCIIEHHOCTb,

BHJIA U TIOYJISA AN

MONYJISIINHU: YUCICHHOCTbD, INIOTHOCTD,
POXKIa€MOCTh, CMEPTHOCTH, IPUPOCT,
murpanus. J[mHamMuka 4uciIeHHOCTH
MOMYJIALIMYU U €€ PEryJIsIIusl.
Hemoncmpayuu:

Tabauywl u cxemol. «llomynsaium,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MOMYJSAIUY UHPY30PUH-TY(HETBKI.
Jlabopamopnuie u npakmuueckue
pabomuwr:

IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTS,
MPUPOCT, MUTPALIUs, TUHAMUKA
YUCJIEHHOCTHU TOMYJISALINH.
XapaKkTepu30BaTh OCHOBHBIE ITOKA3aTENN
1 SKOJIOTUYECKYIO CTPYKTYPY
MOMYJIALNU; OMUCHIBATh MEXAHU3MbI
peryJsiiuy YUCICHHOCTH MOMYISIUN
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[Ipaktuueckas padora Ne 2. «Iloxcuet
IJIOTHOCTH NOMYJIALIMI pa3HbIX BUAOB
pacTEHUIN»

HToro yacosB 1o teme

5

Tema 4. Coo011ecTBa 1 IKOJOrHYECKHUE CUCTEMBI

4.1 | CoobmrectBa 1 Co00111€CTBO OpraHU3MOB — OUOIIEHO3. PackpriBaTh conepxkaHue TEpMUHOB
OpraHU3MOB CTpyKTyphl OHOIIEHO3a: BUIOBAs, U TIOHSTU:0MOIIEHO3, YKOCUCTEMA,
POCTPAHCTBEHHAs, TpohUuecKas OMOTeoIeH03, BUJIbI-IOMUHAHTHI,
(mumieBast). Buabl-m1oMUHAHTHL. HKOJIOTUYECKasl HUIIA.
Cesi3u B OuoIICHO3E. XapakTepu3oBaTh OMOIICHO3
Jlemoncmpayuu: (coo0111eCcTBO), €r0 BUOBYIO,
Tabnuyst u cxemwl: «Iluiesbie e, MPOCTPAHCTBEHHYIO U TPODUUECKYIO
«buoI1IeHO03: COCTaB U CTPYKTypay. CTPYKTYPBHI.
ObopyoosaHnue: MOIETb-aNILTUKALINS OOBICHATH POJIb KOMIIOHEHTOB
«Tunuunpie GMOLIEHO3bI»; TepOapHii OMOlLIeH03a B MOIEPKAHUU €r0
«PacTtutenbHbIe cOO0IIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
KoJuiekus «bronenos» Ha ONPEJCIICHHOW TEPPUTOPHUH.
OOBACHATH OMOJIOTMICCKHUI CMBICIT
SAPYCHOCTHU WJIMCTOBON MO3aMKHU.
CpaBHUBATh KOMIIOHEHTHI OUOIIEHO30B,
UX BUJOBYIO, TPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPBI, CBS3U
MEXKy OpraHu3MamMu
4.2 | DKOCHCTEMBI 2 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh cojiep:kaHue TEPMUHOB

1 3aKOHOMCPHOCTH
X CyIICCTBOBAHUA

[TonsgTHE 00 BKOCUCTEME
1 OMOTEOLIEHO3E.
OYHKITMOHAIBHBIC KOMIIOHCHTBI

Y IOHSITHH: DKOCHCTEMA, OMOr€0IIeHO03,
IIPOIYIICHTHI, KOHCYMEHTBI, PSTYIICHTHI,
TpOPUUCCKHE YPOBHH, ITHIICBAs
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SKOCHUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,
PEAYLEHTHIL.

KpyroBopoT BeniecTB u mOTOK SHEPTUU
B DKOCHUCTEME.

Tpoduueckue (nuieBbie) ypoBHU
sKkocucTtembl. [luieBbie e U CETH.
OcCHOBHBIE MTOKA3aTENINU YKOCUCTEMBI:
ouomacca, NpoayKIUs. DKOJIOTUYECKUE
MUPaMU/JIbI: TTPOTYKIIUH, YUCIICHHOCTH,
o6nomaccel. CBOMCTBA IKOCHUCTEM:
YCTOWYUBOCTh, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccusi.

Hemoncmpayuu:

Ilopmpemui: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywvl u cxemol.: «IlpupoaHbie
coobmiecTBay, «llenu mutanus»,
«IKOJIOTHYEeCKasi MUpamMuaay

LETb U CETh, YKOJIOTUYECKHE
paMu/Ibl, OnomMacca, IpoayKIus,
CYKIIECCHSL.

XapakTepu30BaTh CBOMCTBA YKOCUCTEMBI
(ee crmocOOHOCTH K JUIUTETLHOMY
caMonoJAep>KaHnI0, OTHOCUTEIHHO
3aMKHYTBIN KPYTrOBOPOT BEIIECTB,
HEO0OXOUMOCTb IMOTOKA SHEPTHUH ).
CpaBHUBATH MACTOUIIHBIE U ICTPUTHBIC
MUIIEBHIC LIETH, TPOQUUECKHUE YPOBHU
HKOCUCTEMBI.

Paznuuars nupamMusl IpoyKIIHH,
MUPaMUJIbl YUCICHHOCTH U ITUPAMU/TBI
OHOMAacCCHI.

CocTaBisTh IIENU U CETH MUTAHMUS.
[TepeduciisiTe CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTH, CAMOPETYJISIUA,
pa3BuUTHE (CyKIIECCHS).

OnuceiBaTh MEXaHU3M MOJIJICPIKAHUS
PaBHOBECHS B 9KOCUCTEMAX.
XapaKkTepu30BaTh CYKIIECCUU, BHISBIISThH
MPUYMHBI U O0ITUE 3aKOHOMEPHOCTH
CMEHBI IKOCUCTEM

4.3

[Ipuponnsie
3KOCUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCUCTEeMa XBOMHOIO WITH
ITUPOKOJIMCTBEHHOT O Jieca.

PackpeiBaTh copepkanre TEPMUHOB
Y TIOHSITHIA: BOJTHBIE DKOCUCTEMBI,
OMOTeoIeHO3bI, (PUTOIIIAHKTOH,
300IIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemvl: «IKOCUCTEMA
HIMPOKOJMCTBEHHOTO JIECAY,
«DKocucTeMa XBOMHOIO JIecay,
«buoneHo3 Boj1oeMay.

Obopyoosanue: TepOapun U KOJJIEKIIUU
pacTeHUl U )KUBOTHBIX,
MPUHALICKAIIUX K Pa3HBIM
AKOJIOTHYECKUM TPyIIiaM OJTHOTO BHJIA

[TpuBOAUTH MpUMEPHI TPUPOIHBIX
DKOCUCTEM CBOEU MECTHOCTH.
CpaBHUBATh Ha3€MHBIE U BOJIHbIE
HKOCUCTEMBI; OpraHU3Mbl, 00pa3yrolne
pa3Hble TpopUYECKUE YPOBHU

4.4 | AHTpOMOTreHHBIC AHTPOTIOTEHHBIC YKOCUCTEMBI. PackpriBaTh cosiepkaHue TEPMUHOB
9KOCHUCTEMBI ATPOIKOCUCTEMBI. Y MOHSTUI: aHTPOTIOTEHHAS SKOCUCTEMA,
Ypboskocuctemsl. buonoruueckoe arpo’kKocucTeMa, ypoo3KocucTema,
U XO35IICTBEHHOE 3HAUYCHHE O6uropazHoobpasue.
arpodKOCUCTEM M YPOOIKOCUCTEM. XapaKTepu30BaTh arpO’IKOCUCTEMBI
buopaznoobpaszue kak pakTop U ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOWYUBOCTH SKOcucTeM. COXpaHEHUE | CYIIICCTBOBAHHSI.
OMOJIOTHYECKOTO pa3HOOOpa3us [IpuBOAUTH PUMEPHI AHTPOTIOTEHHBIX
Ha 3emie. HKOCHUCTEM CBOEU MECTHOCTH, ONUCHIBAThH
Hemoncmpayuu: WX BUJOBOM COCTAB U CTPYKTYPY.
Tabnuysl u cxemol: K ATPOLICHO3Y. CpaBHHMBATH COCTaB U CTPYKTYPY
Obopyoosanue: Koinekuus «BpeiuTenn | mpupoaHbIX S3KOCHCTEM
BAKHENIINX CEIIbCKOXO3SIMCTBEHHBIX Y arpOdKOCUCTEM, arpO3IKOCUCTEM
KYJIbTYP» 1 ypOO3KOCUCTEM
4.5 | buochepa — VYuenne B. . Bepranckoro o 6uocdepe. | PackpsiBaTh conepxaHue TEPMUHOB
rino0anbHas I'paHulbl, cOCTaB U CTPYKTYypa U TTOHATHI: Onocdepa, )KUBOE BEIECTBO,
’KOCUCTEMA 3EMIIH ounocdepsl. ’KrBoe BEIIECTBO U €T0 JUHAMUYECKOE PABHOBECHE.

bynkuuu. OcobeHHocTr ornocdeppl Kak

OuenuBats Bkiag B. M. BepHajckoro
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rJ100aIbHON HKOCUCTEMBI.
JlnHaMuYecKoe paBHOBECUE U OOpaTHAS
CBsI3b B Onocdepe.

Jemoncmpayuu:

Iopmpemuwi: B. . BepHanckuii.
Tabauyvl u cxemor: «O01IAs CTPYKTYypa
ouochepn», «PacnpocTpaneHue KuU3HHU
B Ouocdepe», «O30HOBBIN IKpaH
ounochepb»

B CO3/1aHME yueHus o buocdepe.
XapakTepu3oBaTh cocTaB onocdepsl,
(GyHKUMH )KUBOTO BellecTBa Ouochepsl
U OTIPEICINIATh (Ha KapTe) 00JacTh ero
HanOOJBIIETO PACTPOCTPAHECHHUS.
[TpuBOANTH IPUMEPHI MPOSIBICHUS
(GbyHKUMHI )KUBOTO BellecTBa Ouocdepsl,
OMOT€OXUMHUYECKON IEATEIHHOCTH
YeI0BeKa.

[lepeuncnsaTe ocobeHHocTH OUocheps
KaK r100a1bHOM HKOCUCTEMBI 3eMJTn

4.6 | 3aKOHOMEPHOCTH Kpyrosopotsl Bemiects PackpsiBaTh conepkaHue TEPMUHOB
CYIIIECTBOBAHUS ¥ OMOT€OXUMHUYECKHE UKIIBI JIEMEHTOB | M IMOHATHI: IEJIOCTHOCTH OMOochephl,
ouochepsl (yrnepona, a3ora). KPYTOBOpOT BELIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOreOXUMUYECKUE IIUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTH OMOChEpHI,
Jlemoncmpavyuu: OMOMBI.
Tabnuyel u cxemol: «Kpyrosopor OnuchIBaTh KpPYyroBOPOT BELIECTB,
yraepoza B ouochepe», «Kpyroopot OMOreOXMMHUYECKHUE IIUKIIBI a30Ta
a30Ta B IPHUPOJIEC» u yriepojaa B buocdepe.
OOBSICHATH MPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsars
U XapaKTepH30BaTh OCHOBHbIE OMOMBI
CyIIH 3eMIIu
4.7 | YenoBeyecTBO UYenoseuecTBo B Onochepe 3emim. PackpsiBaTh copgepkaHue TEPMUHOB

B O6nocdepe 3emin

AHTpPOIIOTCHHBIC H3MEHEHUS
B Ouocdepe. ['mobanbHbIe

Y IOHSATHI: aHTPONIOT€HHBIE U3MEHEHHS,
HKOJIOTUYECKUN KPU3UC, TTI00aTbHBIC
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AKOJIOTUYECKHUE MPOOIIEMBL.
Jemoncmpayuu:

Tabnuyet u cxemol: «IIpuMepHbie
AHTPONOTE€HHbIE BO3EHUCTBUS

Ha IPUPOAY», « BakHEHUIINE UCTOUHUKHU
3arpsi3HEHMs BO3AyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHelIIas
cocraBisoas onochepob», «PakTopbl
Jerpagannu mousy, «llapHukoBbId

b ek, «DakTopbl palOaKTUBHOTO
3arpsisHeHust ouochepsn»; Kpacnas
kHura PO, nzo0paxkeHus oXpaHseMbIX
BUJIOB PACTEHUI U JKUBOTHBIX

pOOIIEMBI.

XapakTepu3oBath 0M0CHEpPHYIO POIh
YeJI0BEKA.

[IpuBOIUTH MPUMEPHI AHTPOTIOTEHHBIX
M3MEHEHU B Onocdepe.

O1eHUBaTh TTOCIIEACTBUS 3arPSI3HEHUS
BO3YLLIHOM, BOJHOM CPEJIbl, U3MEHEHUS
KJINMATa, COKpaIICHUs
OnopazHooOpasusi.

dopmMmyaupoBaTh COOCTBEHHYIO MO3UIIUIO
10 OTHOIIEHUIO K II100aIbHBIM

U PETHOHAJIBHBIM SKOJIOTHYECKUM
npobiemMam, apryMeHTUPOBATh CBOIO
TOYKY 3PEHUS.

Ha3bIBaTh NpUYMHBI TOSIBJICHUS
MIPUPOJIOOXPAHHOMN ITUKH,

pacKpbIBaTh 3HAYEHUE MpOrpecca

JUIS1 IPEOAOJICHHS] SKOJIOTUYECKOTO
Kpu3uca

4.8

Cocy1iecTBOBaHUE
MIPUPOJIBI
1 YeJI0BEUeCTBa

CocymiecTBOBaHUE TPUPOIBI

u yenoBeyecTBa. CoxpaHeHue
Ooropa3zHooOpa3us Kak OCHOBA
YCTOWYUBOCTHU Orochephl.

OcHoBa palMOHAIBHOTO

yIpaBIICHUS PUPOTHBIMU PECYypCaMU
U UX UCIIOJIb30BaHUE.

JlocTmxenus: OMOJIOTUH

PackpeiBaTh coziepkaHue TEPMUHOB

Y MIOHSTUM: PallMOHATIBHOE
MIPUPOAONOJIB30BAHNE, YCTOUUUBOE
pPa3BUTHE, KODBOJIFOLIHSL.
XapakTepu3oBaTh PAHOHAIBHOE
MCIIOJIb30BAHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE IOJIOKEHUSI KOHUETIUN
YCTOMYMBOTO Pa3BUTHUS

75



DenepanbHas pabouas nporpamma | Buonorus. 10—11 kaaccer (6a30Bbiil ypOBEHb)

¥ OXpaHa MPHUPOIBL.
Jemoncmpayuu:

Tabnuyer u cxemol: «buocdepa u
YEIIOBEK)

HToro yacoB 1o Teme 9
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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HEPEYEHD (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJILHOHN ITPOI'PAMMBbBI CPEJJHET'O OBILIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 BUOJIOT'UN

B ¢denepanbHbIX W peruoHaNbHBIX NPOLEIYypax OLIEHKM KauecTBa 00pa3oBaHUS
UCIIOJIb3yeTCsl MepeueHb (KOAU(PUKATOP) paclpeiesieHHbIX M0 KiaccaM IpOBEPSEMBbIX
TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS OCHOBHON 00pa30BaTelbHOM MpPOrpaMMBbl
cpelHero oo1iero o0pa3oBaHus U AIEMEHTOB CO/IEpKaHUs 10 OMOIOTHH.

10 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMslI

Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbl CPeTHETO 00111eT0 00pa30BaAHUS
pesyibrarta
1 CdopMUpOBaHHOCTh 3HAHUN O MECTe M PO OMOJOTHU B CUCTEME

HAyYHOTO 3HAHUSA E€CTECTBEHHBIX HayK, B  (OpPMHpPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHUHBI MUpa M HAY4YHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCHUICKUX M 3apyOEKHBIX YUECHBIX-
OMOJIOTOB B pa3BUTHE OWMOJOTUU; (DYHKIIMOHATBHONH TPaMOTHOCTH
YeJioBeKa JIJIsl PeIIeHUs )KU3HEHHBIX 33124

2 YMeHue packpeiBaThb COJEp)KaHHE OHOJIOTMYECKUX TEPMHUHOB
U TIOHATUMN: KU3Hb, KJIETKA, OpraHU3M; MeTa0oJIu3M (0OMEH BEIIeCTB
U TMpEeBpalleHUe HEPruu), roMeocTa3 (CaMOperyJssiius), YypoBHEBas
OpraHu3alys >KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHUE (PETPOAYKITHS),
HACJIEJCTBEHHOCTh, U3MEHUNUBOCTh, POCT U Pa3BUTHUE

3 YMeHnue uznaratb OMOJIOTHYECKHe TeOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTanuoHHas ), 3akoHbl (I'. Mengens, T. Moprana, H.I1. BaBunosa)
U yueHus (0 LEeHTpaxX MHOroo0pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX
pactenuii H.J. BaBuioBa), onpenensiTe rpaHullbl UX MPUMEHUMOCTHU
K JKUBBIM CHCTEMaM

4 YMeHue BiajeTh METOJAMH HAYYHOTO TO3HAHWS B OWOJOTHH
(HaOmroZIeHe W OMHMCAHWE JKMBBIX CHCTEM, TPOIECCOB W SIBIICHUIA;
OopraHu3zanus ¢ TpoBeACHUE OHOJOTUYECKOrO0 IKCIEPUMEHTA,
BBIJIBMDKEHHE  TUIIOTE3bl;  BBISBICHME  3aBUCUMOCTH  MEXKIY
UCCIIEyeMbIMU BETUYMHAMHU, OOBICHEHUE MTOYYEHHBIX PE3YJIbTaTOB,
VICTIOJIb30BAHHBIX HAYYHBIX IOHSITHWA, TEOPUM M 3aKOHOB;, YMEHHUE
JienaTh BEIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB)
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YMeHre BBIIENATH CYIIECTBEHHBIC TMPU3HAKH BHUPYCOB, KIETOK
IPOKAPUOT ¥ DJYKAPUOT, OMHOKICTOYHBIX M MHOTOKJICTOYHBIX
OpPraHU3MOB; 0COOEHHOCTH MIPOIIECCOB oOMeHa  BEIIECTB
U TIPEBpAIICHHUs] DHEPTrUU B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO
U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHMS,  PA3MHOKCHHS, WHIWBHIYAIBHOTO  Pa3BUTHUS
opraHu3Ma (OHTOTr€He3)

YMeHue NpUMEHSATh TOJyYEHHbIE 3HaHUS JJi1  OOBICHEHUs
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUH, JJISl IPUHATUS MTPAKTUUECKUX
pelieHui B TOBCEHEBHOM KU3HU B IIEJISIX 00ecreueHus: 0€30MacHOCTH
CBOETO 3JI0pPOBbS M 3/I0POBbSl OKPYKAIOLIUX JIOACH, COOJIIOICHUS
HOPM TPAaMOTHOTO TOBEJIECHUS B OKPYXaIOUIEH MPUPOAHON Cpee;
MOHWMAaHUe HEO0O0XO0IUMOCTHU MCIIOJIb30BAHUSA JOCTUKEHU I
COBPEMEHHOW OHWOJIOTUM M OWOTEXHOJIOTUW ISl PalMOHAILHOTO
MPUPOIOTIOIB30BaAHUS

YMeHue pemiath 3JIEMEHTapHbIC TEHETHYECKHE 3a7adyd Ha MOHO-
W JUTHOPHIHOE  CKpEIIMBaHHWE, CIEIJICHHOE  HAaCJIC/IOBAHMCE;
COCTaBJIATH CXEMBI MOHOTUOPHUIHOTO CKpeITUBaHUS
JUISL TIpeICKa3aHus HacJIeI0BaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBHIMONHITH J1a0OpaTOpHbIE M MPAKTHYECKHE pabOThI,
cobioaTh TpaBuia TpuU pabore ¢ y4eOHBIM U J1abOpaTOPHBIM
o6opyoBaHuEM

YMeHre KpUTUYECKH OIEHUBATH M MHTEPIPETUPOBATH MHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0  TICEBIOHAYYHBIC
3HaHUS W3 pa3NUYHBIX UCTOYHUKOB (CMMU, HayyHO-TOMyJIApHBIE
MaTepuasbl); STUYECKHUE AacCHEKTbl COBPEMEHHBIX HCCIEHOBAHUMN
B OMOJIOTUH, MEUITMHE, OMOTEXHOJIOTUN

10

YMeHue co3iaBaTh COOCTBEHHBIC MMChbMEHHBIC W YCTHBIE COOOIICHHUS,
0000111ast OMOIOTUYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO WCIIOJIh30BaTh MMOHATHIHBIN amnmapaT OHOJIOTHH

IIpoBepsiemble 3J1eMEHTHI COIePsKAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
| buonorus kak Hayka
1.1 buonorus — Hayka o kuBoil npupone. Poias Ouonorun B popMuUpoBaHUU

COBpPEMEHHON Hay4HOI KapTuHbI Mupa. CucteMa OMOJIOTHUYECKUX HAYK
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1.2

Metonpl TIO3HAHUSA OJKUBOH TpHpOAbl (HAONIOACHHWE, OSKCICPHUMEHT,
ONMCaHKE, U3MEPEHUE, KIacCUu(UKAIMI, MOACIUPOBAHUE, CTATUCTUICCKAS
00paboTKa TaHHBIX )

JKuBBIE CHCTEMBI U UX OopraHu3anusi

2.1

Kupbie cuctembl (OMOCUCTEMBI) KaK NPEAMET U3YYCHHUS OUOJIOTHH.
CaoiicTBa OMOCHCTEM U UX Pa3HOOOpa3ue

2.2

YpoBHU OpraHu3ay OMOCUCTEM: MOJIEKYIISIPHO-T€HETUUECKUMA, KJIETOUHbIH,
OpraHU3MEHHbBIN, TOMYJIAIIMOHHO-BUIOBOM, 3KOCUCTEMHBII, O1ochepHBIN

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKH

3.1

XHUMHUYECKUM COCTaB KJICTKM. XMMHUYECKUE DJICMEHTHI: MAaKpO3JICMCHTHI,
MUKPOIJICMCHTHEI. Bo;:[a U MHUHCPAJIBHBIC BCIIICCTBA. CDYHKI_II/II/I BOJbI
U MHUHCPAJIbHBIX BCIICCTB B KJICTKC. HOJIIIGp)K&HI/IC OCMOTHYECKOro OajlaHca

3.2

benku. CoctaB u ctpoeHue 0eakoB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zamenumbie 1 3aMeHUMBbIE aMUHOKUCIOTHI. AMHHOKHUCIIOTHBIM COCTaB.
YpoBHU CTPYKTYypbl O€IKOBOH MOJEKynbl (NEpBUYHAS, BTOpUYHAS,
TpPEeTUYHAsI U YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBa OEJIKOB.
buonorndeckue QpyHkimuu 0EIKOB.

@®epmeHTsl — Ouosormyeckue Kkartanuzatopbel. CrpoeHue ¢epMmeHra:
aKTUBHBIN LIEHTp, cyOcTpaTHas cnenuduunocTb. KopepmenTsl. BuramuHsl.
OTnnunst pepMEHTOB OT HEOPraHUYECKUX KaTaJIu3aTOPOB

3.3

VYrneBogel: MoOHOcaxapuabl (THOKo3a, pubo3a W Ae30KCHpub03a),
nucaxapunibl (caxaposa, JIaKTO03a) U MoJucaxapujibl (Kpaxmai, TJIMKOTEH,
1esuTo03a). buonorundeckue GyHKINUN YTIE€BOIOB.

Jlunuael:  TpUTIUMLEPUAbl, cTepounbl, Gdochomunuasl. ['uapodunbHO-
ruapodoOHbie cBoiicTBa. buonorndeckune GyHkiuu aunuaoB. CpaBHEHHE
yTJI€BOIOB, OCIKOB M JIMMHUIOB KAK UCTOYHUKOB SHEPTHH

3.4

Hyxkneunossie xucnorsl: JJHK wu PHK. Hykneoruasr — wmoHOMEpBI
HyKJIenHOBBIX KucioT. Ctpoenne u ¢pynkinuu JHK. Ctpoenune u QpyHkimn
PHK. AT®: ctpoenue u pyHKIINU

3.5

[uTonorus — Hayka o kietke. Knerounas reopusi. MeToabl U3y4EHHS KIETOK

3.6

Knerka kak menoctHass xuBas cucrema. OOmue MNpU3HAKK KIIETOK:
3aMKHYyTas HapyxkHas MemOpana, mousekyinbl JIHK kak renermueckuit
ammapar, cucteMa CuHTe3a Oenka

3.7

Tunel KJIETOK: JyKapuoTHyeckKas U mpokapuotruueckas. OcoOEHHOCTU
CTPOCHHUS TPOKAPUOTHYECKOM KIeTKH. KierodHas cTeHka OakTepui.
CtpoeHne 3yKapuoTHUECKOW KJIETKH. OCHOBHBIE OTJIMYUSA PACTUTEIIHLHOM,
KUBOTHOM U IPUOHON KIETKH
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3.8

IToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KIETOYHAsI CTEHKA, ITIMKOKAIUKC, UX
¢ynkuuu. Ilnazmatuueckass MemOpaHa, €€ CBOMCTBA M (DYHKLHH.
[utonnasma u ee opraHouasl. OgHOMEMOpAaHHBIE OPTaHOWJBI KIIETKU:
sppomnasmarnyeckass cetb (OIIC), anmapar ['oAbAXKH, JU30COMBI.
ITonyaBTOHOMHBIE ~ OpPraHOMAbBI  KIETKA: MUTOXOHAPHUHU,  IUIACTUIBI.
[Ipoucxoxaenrne MuTOXOHApUH U muactua. Bunel mnactua. HememOpanusie
OpraHOUJIbl KIIETKH: PpUOOCOMBI, KJIETOUHBIA LIEHTP, PECHUYKH, >KTYTHKH.
DyHKIMU OPraHOMI0B KIETKU. BrirtoueHus

3.9

Snpo — perynsaTopHbii HeHTp kiaeTku. CTpoeHue sapa: sajaepHas 000104Ka,
KapuoIuia3mMa, XpOMaTHH, JIPHIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

>KI/13H6I[€$IT6JIBHOCTB KIJICTKH

4.1

OOMeH BelecTB, WM MeTa0oIM3M. ACCUMIISIUS (IJTACTUYECKUH OOMEH)
U JUCCUMWIAIMS (PHEpreTUHdeckuié OoOMEeH) — JBE CTOPOHBI €IIMHOTO
nporecca Meradonu3ma. Tumbl  oOMEHa  BEIIECTB:  aBTOTPO(HBIN
u rereporpoduslii. Ponb GpepMeHTOB B 0OMEHEe BeUIeCTB U MpPEBpALCHUU
HHEPTUU B KIIETKE

4.2

®orocunte3. CBetoBas u TeMmHOBass ¢a3pl (GoTocuHre3a. Peakuuu
dotocunTeza. DPdekTuBHOCTL (GoTocHHTE3a. 3HaueHHe (HOTOCUHTE3a
JUTst KU3HU Ha 3emuie. Biausinue ycinoBuii cpeibl Ha (POTOCUHTE3 U CIIOCOOBI
MOBBILIEHUS €r0 MPOTYKTUBHOCTU Y KYJIBTYPHBIX PACTCHHUIA.

XeMOocuHTe3. XEeMOCUHTE3UpYIoIHe OaKTepuu. 3HauyeHUE XEMOCHHTE3a
IUIS )KU3HH Ha 3eMIie

4.3

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BeIIecTB, BBIJICICHHE
U aKKyMYJMPOBAaHHME SHEPIUHU B KJIETKE. DTalbl SHEPreTHUYECKOr0 OOMEHa.
I'mukonu3. bpoxenue u ero Buabl. KUCIOpOIHOE OKUCIIEHUE, WU KIIETOYHOE
neixanue. IHPEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHa

4.4

Peakniun matpuuHoro cuHteza. I'enetmdueckas wuHbopmanus u JIHK.
Peanuzanus renetudeckoit nHpopManuu B KieTke. [ eHeTHUeckuii Kol U ero
corictBa. Tpanckpuniusa — wmarpuunbii cuHTe3 PHK. Tpancmamus —
owocunre3 Oenka. KomupoBanme amuHOKUCIOT. Pomp  pubocom
B OMocuHTE3€e Oenka

4.5

Heknerounsle (opmbl Xu3HU — BUPYCH. VICTOpHS OTKPBITHS BUPYCOB
(.. HBanoBckuii). OCOOEHHOCTH CTPOCHHUS U IKU3HEACATCIHLHOCTH
BUpycoB. bakrepuodaru. bone3Hum pacTeHuid, >KUBOTHBIX U YEJOBEKa,
BbI3bIBa€Mble BHUpycamu. Bupyc ummyHonedurmura uenoBeka (BUY) —
Bo3Oynutens CIIW[da. Ilpodunaktuka pacnpoCTpaHEHHs] BHUPYCHBIX
3a00seBaHu
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Pa3smuoxenue u WHAWBUAYAJIbHOC PA3BUTHUC OPraHM3MOB

5.1

Kietounslii muki, Wiau KU3HEHHBIM LUK KIeTku. MHTepdaza u mMutos.
[Ipoueccsl, mnpotekaromue B uHTepdasze. Pemmukauus — peakuus
matpuyHoro cuHte3a JIHK. Ctpoenune xpomMocoM. XpoMOCOMHBIN Habop —
Kapuotun. JIMMIOMAHBIA M  TAIUIOMAHBIA  XPOMOCOMHBIE  HAOOpHI.
Xpomartuzael. Llutonorndyeckre OCHOBBI Pa3MHOXKEHUS U UHAUBUAYAIBHOTO
Pa3BUTUA OPTaHU3MOB.

Henenue knetkn — muto3. Cragum mutos3a. lIpoueccsl, mpoucxoasme
Ha pa3HbIX CTaAUAX MUTO3a. bHOIOrMYeCKUil CMBICII MUTO32

5.2

®opMBbI pa3MHOKEHHUS OPraHU3MOB: Oecroioe U 1nosioBoe. Bubl Oecnonoro
pPa3MHOXEHUS: JIeJIEHUEe HaJIBOE€, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CIOpOOOpa3oBaHUE,  BETETATHUBHOE  pa3MHOXEHue.  VcKkyccTBeHHoOe
KJIOHUPOBAHNE OPraHU3MOB, €r0 3HAUCHHE JUIS CENIEKLIUN

53

[TonoBoe pa3mMHOkKEHHUE, €r0 OTIIMYUS OT OECTIOJIOTO.

Meito3. Ctaaguu meiiosa. [Iponecchl, MpoUCXOAAIIME HA CTaAUSX Meio3a.
[ToBenenue xpomocom B Menose. KpoccuHroBep. bHOJIOTHMYECKU CMBICTT
1 3HaYCHHUE MEHo03a

54

['ameTorenes — mporecc 00pa3oBaHUS TMOJIOBBIX KJIETOK Y KUBOTHBIX.
[lonoBbie >kene3bl: CeMEHHUKHM M suyHuKU. OOpa3oBaHHEe W pa3BUTHE
MOJIOBBIX KJIETOK — raMer (CrepMaTo30ul, SUIEKIeTKa) — CIepMaToOTreHes
u ooreHe3d. OCOOECHHOCTH CTPOCHHS SHIEKIECTOK W CIEPMAaTO30UIOB.
OmnonotrBopenue. [lapTeHorenes

5.5

NuauBunyanbHoe pasBuTHe (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE
(oMOpuorene3). Otambl SMOPHOHAIBHOTO PAa3BUTUS Yy TO3BOHOYHBIX
KUBOTHBIX: APOOJICHHE, TacTpyisius, opraHoreHes. [loctamOpruoHanbHOE
paszButHe. THUIBI TOCTAIMOPHOHAIBLHOTO PAa3BUTHUSA: MPSMOE, HEMPSIMOe
(TuunHOYHOE). BnusiHue cpeasl Ha pa3BUTHE OPraHU3MOB; (HAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIC YPOJICTBA.

Poct u pa3Burne pactreHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTAINU Pa3BUTHUS

H&CHCI{CTBCHHOCTB U USMCHYHUBOCTb OPraHn3MOB

6.1

[Ipenmer wm 3amaun reHeTtuku. Mcropust pas3BuThs TeHETHKW. Bkian
POCCUMCKMX M 3apyO€XHbIX YYEHBIX B pa3BUTUE TEHETUKH. MeToasl
F€HETUKU  (TUOPUIOJIOTUYECKHUM, [UTOT€HETHUYECKUH, MOJIEKYJISPHO-
reHeTuyeckuii). OCHOBHbIE TE€HETHYeCKHe TOHATUS. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIIMBAaHUI

6.2

3aKOHOMEPHOCTH HACJIEIOBAHUS ITPU3HAKOB, YCTAHOBIIEHHBIE ['. MeHnaenem.
MoHOruOpUIHOE CKpEIIMBaHUE. 3aKOH €IMHOOOpa3us THOPHI0B MEPBOIO
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nokoJsieHus. [IpaBuino HOMUHMPOBAHUA. 3aKOH PACHICIJICHHUS MPU3HAKOB.
['unoresa yuctorsl ramer. [1onHOE U HEMOJIHOE TOMUHHUPOBAHHUE.
JlurubpunHoe  CcKpelrBaHUWe. 3aKOH  HE3aBUCUMOIO  HAacCJEAOBaHUS
npu3HaKoB. llUTOreHeTHYeCKre OCHOBBI JUTHOPUIHOTO CKpEIIUBAHUS.
AHanu3upymouiee  CKpemuBaHue. VCmosib30BaHUME — aHAJTU3UPYIOLIETO
CKpeIMBaHUs JIsl OTIPEICIICHHS TeHOTHUIIa 0CO0HU

6.3

CuemnieHHoe  HacienoBaHue  npuszHakoB. Pabora T. Moprana
[I0 CLEIJIEHHOMY HACJIEeIOBaHMIO Te€HOB. HapymeHue cueruieHuss reHOB
B pe3yJbTaTe KPOCCHHIOBEPAa. XPOMOCOMHAs TEOPHUS HACIJIEICTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enetnka nosa. XpoOMOCOMHOE OIPEAEIEHUE N0J1a. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['oMOrameTHbIe U reTeporaMeTHble oprann3mel. HacienoBanue
IPU3HAKOB, CLEIUICHHBIX C TIOJIOM

6.4

N3MeHYnBOCTb. Bunnr W3MEHYUBOCTH: HEHAaCJIeICTBEHHAs
U HaclejacTBeHHas. Poib cpeapl B HEHACIEACTBEHHOW HW3MEHYHBOCTH.
XapakTepucTUKa MOIU(PUKAIIMOHHON M3MEHUYUBOCTH. BapuanmoHHBIN psij
U BapualnMoHHas kpuBas. Hopma peakumm npusHaka. KonmuecTBeHHBIE
W KaueCTBeHHbIE TMpU3HAKM ©W HUX HopMma peakiuu. CBoiicTBa
MOAUGUKAITMOHHON N3MEHYUBOCTHU

6.5

HacnencrBenHasi, WM IeHOTUIIMYECKAs, M3MEHUYHMBOCTb. KoMOMHaTHBHas
W3MEHYMBOCTh. Melo3 M TMOJOBOM MPOIlleCC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTalMoHHas U3MEHUYMBOCTh. Kilaccudukaius myTaruid:
T€HHbIE XPOMOCOMHBIEC, TE€HOMHBbIC. YacToTa M TPUYUHBI MYTAIUH.
MyTtarennbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIJAOB B HACIEICTBECHHOM
n3meHuynuBoctu H.M. BaBuiosa

6.6

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJbI T'€HETHKU
YEJI0BEKa: reHeajJorndeCcKui, OJIM3HEIIOBHIN, LIMTOT€HETUYSCKUIM,
OMOXMMUYECKUH, MOJIEKYJIsIpHO-TeHeTHYeCKUi. COBpEMEHHOE OmpeiesieHre
FEHOTUIIA: TMOJIHOT€HOMHOE CEKBEHHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomompio [1IP-ananu3a. HacneacrBeHHbie 3a001¢BaHMs YSIOBEKA
TeHHbIe O0O0JIE3HH, OOJIE3HHW C HACJIEJICTBEHHOM IPEeapacIioioXEeHHOCTBIO,
XpOMOCOMHBbIE Oosie3Hn. (CoMaTH4YeCKUe ¢ TEHEPATHBHbIE MYTallUu.
[IpuHIUIIBI  370pOBOTO 0O0pa3za >KWU3HHU, JUATHOCTUKH, MPOQPUIAKTUKH
51 JICYCHUS FeHETUYECKUX OoJIC3HEH. MeauKo-reHeTU4ECKOe
KOHCYJIbTUPOBaHHUE. 3HAUCHUE MEUIIMHCKON T'eHETUKH B MPEIOTBPAIICHUH
1 JICUCHUH T€HETHYCCKUX 3a00JIeBaHMI YeJIOBEKa

Cenexust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuust Kak HayKa ¥ IPOLECC. 3apOKIACHUE CEIEKIUN U TOMECTUKALIUS.
VYuenune H.M. BaBuioBa o 1eHTpax MNPOUCXOXKACHUS U MHOrooOpasus
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KYJbTYpPHBIX pacTeHui. LIeHTphl MPOUCXOXKICHHS TOMAIIHUX >KUBOTHBIX.
Copr, nopoza, mramMmm

7.2

CoBpeMeHHbIE METO/bI ceNeKIMU. MaccoBblii 1 MHAUBUAYAIbHBIA OTOOPHI
B CEJEKUMM pacTeHHMi u  XKUBOTHBIX. OIllEHKa  JKCTephbEpA.
bnuszkopoacTBeHHOE — cKpeluBaHWe — HMHOpuAMHr. Ywucras JUHMS.
CkpemuBaHnue 4YHCTBhIX JUHUK. Iereposuc, wnu THOpUAHAsS cuia.
HepoactBenHnoe ckpeniuBanue — ayrOpuaunr. OTaanieHHas ruOpuau3anus
U ee ycrnexu. VMCKycCTBEHHBII MyTareHe3 M IOJIyYEHUE IOJMUIIIIOUIOB.
JIOCTM)KEHUS CEJIEKLIMU PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buorexHonorus Kak oTpacib NPOU3BOACTBA. ['€HHas WMHKEHEpus. ITarlbl
co3nganus pekomOunantHor JJHK u Tpancrennsix opranusmoBn. Kietounas
uHxkeHepus. Krnetounele KynbTypbl. MHKPOKJIOHAIBHOE pPA3MHOXKEHHE
pacteHuil. KiioHupoBaHHE BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SIICTBEHHBIX
OpraHu3MoB. DKOJIOTHYECKHe U aThudeckue npodsieMmsl. MO — reHeTruecku
MOIU(PUIIMIPOBAHHBIE OPTraHU3MBbI
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IIpoBepsiemble TPeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM

NPorpaMMsl

Kon
MIPOBEPSIEMOTO
pe3yibTaTta

[TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
00pa3zoBaTeILHON MPOrPaMMBI CpeTHEro 00IIIero o0pa3oBaHus

1

ChopMUpOBaHHOCTh 3HAHUW O MECTE€ M POJU OUOJIOTHU B CUCTEME
HAy4YHOTO 3HAaHMS  €CTECTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MHUpa W HAYyYHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OUOJIOTUM; (YHKIIMOHATBHON TPaMOTHOCTH
YyeJIoBeKa JIJIsl pEIIeHUs )KU3HEHHBIX 3a71a4

YMeHrue pacKpbiBaTh COJICP)KaHHE OWOJIOTHUECKMX TEPMHUHOB
Y TIOHSTHI: BUJ, TIOMYJISAINS, TCHOPOHI, SBOJIIOIHS, JIBYKYIIIHE CHITBI
(dakTopnr) ABOJIIOIINH, MIPUCIIOCOOJICHHOCTh OpPraHU3MOB,
BU1000pa3oBaHue, IKOJIOTUIECCKHE dakTopsI, AKOCUCTEMA,
NPOAYIEHTH,  KOHCYMEHTBI,  pEAYyLEHThl, IeMH  MUTaHUS,
AKOJIOTUYECKasl MUpaMuia, OUoreoreHo3, onocdepa

YMeHue u3naratb OMOJIOTHYECKHE TEOPUHU (DBOJIOIMOHHAS TEOpPHUS
Y. JlapBuHa, CUHTETHYECKas TEOPHUS DBOJIOIHH), 3aKOHBI
W 3akoHOMepHocTH (3apozsimieBoro cxoxctBa K.M. boapa,
YepelOBaHWs  TJIABHBIX  HANpaBICHWA W  TYTEH  SBOJIOIMH
A.H. CeseprnoBa, yuenus o Owuochepe B.U. Bepnanckoro),
OTIPEICIISITh TPAHMIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BiajeTb METOJaMH HAay4YHOro TIO3HaHUS B OHUOJOTHU
(HaOmroJIeHUEe W OMHCAHWE >KMBBIX CHCTEM, TMPOIECCOB W SBIICHUIA;
OopraHu3anus W TMPOBEACHHE OMOJIOTHYECKOTO0 OJKCIEPUMEHTA,
BBIJIBIDKEHUE  THUIIOTE3bl;  BBISBICHUE  3aBUCUMOCTH  MEXIY
UCCIIETyEMBIMH BEIMYMHAMH, OOBSICHEHUE TTOJTYICHHBIX Pe3yJIbTaTOB,
VICTIOJIb30BAHHBIX HAYYHBIX IOHSITUWA, TEOPUM WM 3aKOHOB;, YMEHUE
JienaTh BEIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIHbTATOB)

YMeHue  BBIACNATh  CYIIECTBEHHbIE  MPU3HAKH  CTPOEHUSA
OMONMOTHYECKUX OOBEKTOB: BHUIOB, TNOMYJSAIUNA, MPOIYIICHTOB,
KOHCYMEHTOB,  PEAYLEHTOB, OHOTr€OLEHO30B M  3KOCUCTEM;
OCOOCHHOCTH  TIPOIIECCOB HACJIEJCTBEHHOM  W3MEHYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JEUCTBHUS HKOJOTUYECKUX (HaKTOPOB Ha OPraHU3MBI,
NEepeHOCca BELIECTB U MOTOKA YIHEPTUHU B IKOCUCTEMAX, AaHTPOIIOTE€HHBIX
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M3MEHEHUH B 9KOCUCTEMAX CBOEU MECTHOCTH, KDYTOBOPOTa BELIECTB
U OMOT€OXMMHUYECKUX IIUKIIOB B Ouochepe

YMeHne npuUMEHSATh TOJyYeHHBbIE 3HAHUS IS OOBSICHEHHS
OHMOJIOTHUECKUX MPOIECCOB U SBICHUH, JUIS IPUHATHUS MPAKTUICCKUX
pELICHHIA B TOBCETHEBHOM KM3HU B LIETSAX 0OecreueHus: 0€30MacHOCTH
CBOETO 370pOBbS M 3/0POBbSl OKPYXKAIOUIUX JIIOAEH, COOI0IeHUs
HOPM T'PaMOTHOI'O MOBEIECHUS B OKPYKAIOLIEHW IPUPOIHON CpELNE;
NOHMMaHUE  HEOOXOAMMOCTHM  HCIOJB30BaHUS  JOCTHXKCHUU
COBpEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOAOIIOIE30BAHUS

YMenue peliaThb JICMCHTAPHBIC OMOJIOTHYECKHE 3aa4H, COCTaBJIAThb
CXEMBI IICPCHOCA BCIICCTB U SHCPTUU B SKOCUCTCMAX (]_ICHI/I HI/ITaHI/IH)

YMeHHEe BBIMOJHATH JIA0OPATOPHBIE M IMPaKTUYECKUe pPabOThI,
coOnroaTh TpaBuiaa TMpu padboTe ¢ y4eOHBIM W JIAOOpaTOPHBIM
obopyoBaHuEM

YMeHNe KpUTUUYECKH OIEHHWBATh U UHTEPIIPETUPOBATH MH(GOPMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHMsI,  BKJIIOYAIOLIYIO  TICEBIOHAYYHbBIC
3HaHMS M3 pa3NuyHbIX UcTouHHMKOB (CMU, Hay4dHO-mOMyJspHbIE
MaTepHalibl); paccMaTpUBaTh II100aJbHBIE SKOJOTHYECKUE TTPOOIEMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIUIO

10

YMeHue co3aBaTh COOCTBEHHBIC MMChMEHHBIC U YCTHBIE COOOIIEHMS,
0000111251 OMOIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOIBKHX HCTOYHUKOB,
I'PaMOTHO HCIIOJIh30BaTh MMOHATHIHBIN amnmapaT OHOJIOTHH

IIpoBepsieMble 31€eMeHTHI COAEPKAHUS

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 DBONIONMOHHAS OUOIOTHS
1.1 DBOIONMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa 3BoJIIONUU. [laneoHTONOTHYECKHE: MOCIEI0BATEIbHOCTD
TIOSIBJICHHSI BUIOB B MAJICOHTOJIOTUYECKOM JICTOMUCH, TIEPEXOTHBIE (hOPMBI.
buoreorpadguueckue: cxoacTtBo u pasznuuue (ayH u GIOp MaTEPUKOB
¥ OCTPOBOB. OMOPHOJIOTUYECKUE: CXOICTBA U PA3NHUNS SMOPHOHOB Pa3HBIX
BUJIOB TO3BOHOUYHBIX. (CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIE, PYAUMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTa00INYEeCKUX MyTeH y BCEX OPraHu3MOB
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1.2

OpomonronHas Tteopuss Y. J[lapBuna. Ilpeanoceuikn BO3HUKHOBEHMS
JapBUHU3MA. [IBIDKYIIME CUJTBI DBOJIIOLIUK BUIOB 10 JlapBUHY (M30BITOYHOE
pa3MHOXXEHHE TPU  OTPAHUYEHHOCTH  PECYpCOB,  HEOMpeesIeHHAs
U3MEHYMBOCTh, O0pb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD)

1.3

Cunrernueckas teopus 3Botonuu (CTD) U OCHOBHBIE €€ MOJIOKEHUS.
MuxkposBostonus. [lomynsiius kak eAMHUIA BUAA U 3BOJIIOLUN

1.4

JBrxyiue cuibl ((GakTopbl) HBOJIOLUMU BUJIOB B IpHUpoae. MyTalmOHHBIHI
npouecc M KOMOMHATUBHAsg HM3MEHYMBOCTb. [lOMyNsIIMOHHBIE BOJIHBI
u gapeid renoB. Mzomaumss u wmwurpamus. EcrtectBenHblii oTOOpD —
HanpasJsAomuil GakTop 3Boaonuu. @opMbI €CTECTBEHHOTO 0TOOPA.
[IprcnocoOIeHHOCTh OPraHU3MOB Kak pe3ynbTaT 3Bojtouuu. [Ipumeps
IPUCTIOCOOJIEHUN Y OpraHu3MoB. ApoMop(03bl U UIHOAAANTALINH.

Bun wu BumooOpazoBanume. Kputepun Buma. OcHoBHbIEe (HOPMBI
BU1000pa3oBaHus: reorpaduieckoe, IKOJIOTHIECKOE

1.5

MakposBomtoriusa. Dopmbl  dBoonMKM:  UICTHYECKAs, JUBEPreHTHAs,
KOHBEpreHTHasl, nmapasienbHas. HeoOpaTuMocTh 3BONTIOIIMHU

Bo3HukHOBEHHE U Pa3BUTUC JKU3HU HA 3emite

2.1

JloHay4yHble MPEACTABICHUS O 3apOXKICHUU XKU3HU. HayudHble THUIOTE3BI
BO3HMKHOBEHUS JKU3HU Ha 3emiie: abuoreHe3 U MaHCIepMHs. XUMHUYecKas
ABOJIIOIHUS. DKCIEPUMEHTAILHOE MOATBEPIKICHUE XUMHUYECKON SBOJIIOIUH.
Hauanenbie »Tambl Ouosiormdeckor sposiroruu. ['mumorteza PHK-mupa.
[IepBbie KIETKU U WX 3BOdIONUA. POPMUPOBAHHWE OCHOBHBIX TPYIIIT KUBBIX
OpraHu3MOB

2.2

PazButre xu3Hu Ha 3emuie mo 3paM U nepuonam. Karapxeil. Apxeiickas
U MpoTepo3oiickas Ipbl. Ilaneo3oiickas spa U ee Mepruoabl: KEMOPHICKUA,
OPAOBUKCKHM, CHIIYPHUMCKUW, JHEBOHCKUW, KAMECHHOYTOJbHBIA, TMEPMCKHUH.
Me3030¥iCcKas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKHM, MEJIOBOM.
KaliHo30iickass 3pa W €€ TMepuoIbl: NaJICOrC€HOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIA. XapaKTEepPUCTUKA KJIMMATa U TE€OJIOTHYECKUX ITPOLECCOB.
OcHOBHbIE 3Tambl 3BOJIIOIUU PACTUTENBHOTO U JKMUBOTHOTO MHpA.
Apomopdo3bl y pacTeHHUI U KUBOTHBIX. [1osiBIIeHNE, paclBET M BEIMUPAHHE
TPYIII )KUBBIX OPTaHU3MOB

2.3

Cuctema OpraHM4ecKOro Mupa Kak OTpa)keHue 3BOMOIUU. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB

24

DBOJIIOIMS YelloBeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue npeacraBieHuit
0 IPOMCXOXKJICHUH YesIoBeKa. MeToibl n3yueHus antponoresesa. Cxoncraa
W pa3auyus YeIOBEKA M JKUBOTHBIX. (CHCTEMAaTHYECKOE IOJO0KEHUE
YeJI0BEKA.
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HBuwxymue  cwibl  (pakTopbl) — aHTpomoreHeza.  HacnencrBeHHas
M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOUIECTBEHHBIM 00pa3 KU3HH,
M3rOTOBIIEHHUE OPYAUN TpyAa, MBILIUICHUE, PEYb

2.5

OCHOBHBIE CTaIMU Y BETBU IBOJIIOLIMN YEIOBEKA: aBCTPATONUTEKH, UenoBek
yMmenbii, YemoBek npsaMoxondiui, YenoBek HeaHAepTalbCKuM, YelloBek
pasyMHbId. Haxogku HCKOIaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBAHUSA,
00J1acTh pacnpocTpaHeHus, 00beM rOJIOBHOTO MO3ra, 00pa3 *HU3HU, OPYAHs

2.6

YenoBeueckne packl. OCHOBHble OOJBIIME pachl: €BPOINEOUAHAS
(eBpasuiickas), HErpo-aBCTpaliougHas (PKBATOpUAJIbHAS), MOHTOJIOWHAS
(a3maTcko-amepuKaHcKkas). UepTsl MPUCIIOCOOJEHHOCTH MpeACcTaBUTeNen
YEJIOBEUYECKUX pac K YCJIOBUSIM CYIIECTBOBaHMS. ENMHCTBO uemoBEYECKUX
pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpy’Karolas cpesa

3.1

DKOJIoTUs KaK HayKa. 3aJjauu U pa3/iesibl 9KOJIOTUH. MeToIbl SKOJIOTUYECKUX
UCCJIeIOBaHUN.  DJKoyiorudyeckoe MupoBos3peHue. Cpeabl oOuTaHUs
OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/1YyIIHAS, MOYBEHHAS,
BHYTPHOPraHU3MEHHAs

3.2

Okonorunyeckue ¢daktopsl. Kiaccudukamus SKOJOTHYECKUX (PAKTOpPOB:
abuotnyeckue, OMOTUYECKHUE U aHTPOTOreHHbIe. JelicTBHE IKOIOTHYECKUX
(baKkTOpOB Ha OPraHU3MbI

3.3

Abuotuueckue (pakTophl: CBET, TEMIIEPATYpa, BIaKHOCTh. DOTONEpHOIU3M.
[IpucnocoGiieHnss OpraHU3MOB K JACHCTBHIO aOMOTHYECKUX (PaKTOPOB.
buonorunueckue puTMsI

3.4

buortnueckne  axToOpBHI. Buner  OMoTMYecKMX ~ B3aWMMOIEWCTBUMA:
KOHKYpPEHIIMS, XHWIIHUYECTBO, MApa3suTU3M, MYTYaJIu3M, KOMMEHCAIU3M
(Hax1eOHMYECTBO, KBAPTHPAHTCTBO), aMEHCAIIM3M, HEHTpalnu3M. 3HaUYCHUE
OMOTHYECKUX  B3aWMOJCHCTBUM  JUIi  CYIIECTBOBAaHUS  OPraHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XAPAKTCPUCTUKH  ITOITYJIALIMH. OcHOBHBIE TOKa3aTeIIn
IMOITYJIALIMN | YHUCJICHHOCTD, IUIOTHOCTBb, POKIAACMOCTD, CMCPTHOCTD,
IMpUpoOCT, MUI'PALHA. I[I/IHaMI/IKa YHUCJICHHOCTH ITOIIYJIAONH U €€ PCTyJIIInA

COO6IH€CTB3 H OKOJIOTHYCCKHNEC CUCTCMBI

Coo0bmiectBo opranu3mMoB — OmorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBAS,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumesas). Buabl-momuHanTel. CBs3u
B OMOLIEHO3€

4.2

Dkonoruueckue cuctemMbl (9kocuctemsbl). Ilonsitue 00 sKocucteme
u  OwuoreoneHoze.  DyHKIMOHAIBHBIE  KOMIIOHEHTBl  3KOCHCTEMBI:
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MPOAYLEHTbl, KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BelIECTB M MOTOK
SHEpPrum B 3Kocucteme. Tpoduueckue (MUIIEBBIE) YPOBHHU SKOCHCTEMBI.
[Tumesbie nenu u cetd. OCHOBHBIE IMOKA3aTeNM 3KOCHCTEMBI: OHMoMacca,
OpOAYKIUsS. OKOJOTMYECKUE MNUpaMUAbL: TPOAYKUUHU, YHCIEHHOCTH,
Oouomaccel. CBOHCTBA JKOCHUCTEM: YCTOMYMBOCTb, CaMOPETYJISLVS,
paszButue. Cykueccus

4.3

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOMHOTO
WIH IIUPOKOJIMCTBEHHOIO JIECa.

AHTpOIIOreHHbIE  AKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOO3IKOCHCTEMBI.
buonornueckoe M XO35UCTBEHHOE 3HaUEHUE  arpodKOCHCTEM
1 ypOO3KOCHCTEM.

buopa3nooOpazue kak Qaktop ycroiuuBocTH 3KocucteM. CoxpaHeHHE
OMOJIOrMYECKOro pazHooOpas3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocdepsl. XKupoe BemecTBo U ero ¢pyHkuuu. OcodeHHOCTH Onochephl Kak
ro0anbHON KOCUCTEMBI. J[MHAMUYecKkoe paBHOBecHE W OoOpaTHasl CBS3b
B Oumocepe. KpyroBopoTel BemecTB W OHOT€OXUMHUYECCKUE ITUKIIBI
aJeMeHTOB (yriepoja, a3oTa). 30HaIbHOCTh Ouochepbl. OCHOBHBIE OHMOMBI

CYIIH

4.5

YenoseuecTBo B Ouocdepe 3emiii. AHTPONOTeHHbIE U3MEHEHUsI B Onocdepe.
['mo6aibHbBIE KOJIOTHYECKUE TPOOIIEMBI.

OcHOBa palMOHANIBHOTO YINpPAaBICHUS MNPHUPOAHBIMU pecypcaMu M HX
UCTosib30BaHue. JJocTimkeHns: OMOJIOTHU U OXpaHa MPUPOJIbI
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