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®denepanbHas paboyasi mporpamma no yueoHomy npeamety «buonorus» (6a30Bblii
ypoBeHb) (mpeameTrHas oOnacth «EcTecTBeHHO-Hay4HBIE TpPEAMETHI») (Hanee
COOTBETCTBEHHO — MporpamMma Mo OHOJOTHH, OHOJIOTHS) BKIIOYAECT MOSCHUTEILHYIO
3aMUCKYy, COAepKaHue OOydeHUs, IJIAaHUPYEMbI€ pPE3yJbTaThl OCBOCHHUSI MPOTPAMMEI
1o OMOJIOTHH, TEMATUUYECKOE TIAHUPOBAHUE.

[TosicHuTeNnbHAS 3amUCKAa OTpa)kaeT OOIIME IeIM M 3aJauyd W3y4YeHHs] OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOChUIOK K €€ M3YYEHHIO 00ydYaroliuMucs,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakXke MOJIXOJbl K OTOOpY COIEp KaHMs,K
OTIPEJIEIICHUIO TUTAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOy4YeHHUSI PACKPBIBAET COJIEp)KATEIbHbIE JIMHUHM, KOTOPHIC
npeajaratoTces g 0053aTeTbHOr0 M3Y4YeHHUs B Ka)XXIOM KJacce Ha YPOBHE CPEIHETO
oO1rero oOpazoBaHuMsl.

[Inanupyembie pe3ynbTaThl OCBOCHHUS MPOTrpaMMbl IO OHOJIOTHH BKIOYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC pe3yJbTaThl 3a BECh MEpHoJ] OOydeHUS Ha YpPOBHE
cpelHero o01Iero 0opa3oBaHus, a TakKe MPEAMETHBIC JOCTHKEHUST 00ydYaroIerocs 3a
KaXJIbIH TOJ1 00y4eHHUSI.

HOACHUTEJIBHAA 3AIIMCKA

[Ipu paszpaboTke mporpaMMbl 10 OHOJOTHHM TEOPETHYECKYIO  OCHOBYIJIS
ompeNeNIeHHsI MOIX00B K (hOPMUPOBAHUIO COJIEPKAHUS YIeOHOTO MpeaMera
«buonorusy» COCTaBUJIN: KOHIIENITyaJIbHbIC MMOJIOKEHUS dIocC COOo
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, cofepKaHusl, pe3yJIbTaTOB OOyUYCHHS U TPeOOBaHUN K
YPOBHIO TOJI'OTOBKHM BBIITYCKHUKOB, TOJIOXXEHHUS 00 OOMMX NEeNsIX W NPUHIMIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHHE CHCTEMBI CpeHEero 00IIero oopasoBaHus
B Poccuiickoit deneparuu, a Takke MOJOKEHUS 0 cnenduke 0nonoruu, eé 3HaYCHUH
B TIO3HAHWUH KUBOU MIPUPOJIBI K 00CCIIEUCHUH CYIIIECTBOBAHUS YEIIOBEUECKOTO O0IIeCTBa.
CornacHo Ha3BaHHBIM TIOJIOKEHHUSM OIPEACIICHbl OCHOBHBIC (DYHKIIMH IMPOTPAMMBI 10
O6uonoruu u e€ CTPyKTypa.

IIporpamma mo Ouosioruu maéT MpeacTaBiIeHHE O MeNsIX, 00 oOImel crpaTeruu
0o0y4eHHs, BOCIIUTAHHUS M PA3BUTHS OOYYAIONIUXCS CPEACTBAMH y4eOHOTrO TpeaMeTa
«buonorusy, ompenenser o0s3aTEILHOE IPEAMETHOE COJACP)KAHHE, €TI0 CTPYKTYpY,
pacnpeaesneHue mo pasaeiaaM v TeMaM, peKOMEHIYyEeMYIO MOCIe10BaTEIbHOCTh U3YUEHUS
y4eOHOr0o MaTepHuaia ¢ yaéToM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBI3CH, JIOTUKH
00pa3oBaTeILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIXCS.

B mporpamMe mo OMOJIOTHH TakK)Xe€ YYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM WM  MNPEIAMETHBIM  pe3yJbTartaM  OOy4YeHHUS
B (hOPMHPOBAaHUM OCHOBHBIX BMJIOB Y4€OHO-IIO3HABATEIBHOU ACATEIHHOCTH/Y4eOHBIX
JNEeUCTBHUM 00yYaroMXCs 0 OCBOCHUIO COJIEpKaHUsI OUOJIOTUYECKOTr0 00pa30BaHusl.

B nporpamme mno Ouonorum (10-11 xmaccel, 0a30BbId YpPOBEHb) pealiM30BaH
MPUHIMIT TTPEEeMCTBEHHOCTH B M3Y4YEHUHM OMOJIOTHMH, Ojlarogapsi yeMy B HEH
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MPOCMATPUBAETCSl HANIPABIEHHOCTh HA Pa3BUTHE 3HAHUH, CBS3aHHBIX C (OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS, IEHHOCTHBIX OpPUCHTAIMHA  JUYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, MPEACTABICHUI O 3J0pOBOM 00pa3e KU3HH U OepeKHBIM
OTHOILIEHUEM K OKpyXarolen npuponHon cpexne. IloatoMy Hapsany ¢ uU3yyeHHEM
0011eONOIOTUYECKUX TEOPU, a Tak)Ke 3HAHMHA O CTPOSHHUH >KHBBIX CHCTEM Pa3HOTO
paHra W CyIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX MPOILECCOB B MPOrpaMMerio
Ouonorny yaeneHO BHUMAaHHE HCIIONB30BAHUIO TIOJYYCHHBIX 3HAHUN B MOBCEIHEBHOM
KU3HU JIJIs1 pEIICHUS IPUKIATHBIX 3a]1a9, B TOM YHUCIIe: MPO(QUIaKTUKN HACIICCTBEHHBIX
3a00JIeBaHU 4YEJIOBEKa, MEIMKO-TeHETHYECKOTO0 KOHCYJIbTUPOBAaHUS, OOOCHOBaHUS
HKOJIOTMYECKH 11e7IeCO00Pa3HOro MOBEACHUS B OKPY KaIOIIEeH MPUPOAHON cpejie, aHaau3a
BIMSIHASL XO3SHUCTBEHHOW JESATEIILHOCTH YEJIOBEKa Ha COCTOSHHUE WPHUPOIHBIX U
MCKYCCTBEHHBIX HJKOCHCTEM. YCHJICHHE BHHUMaHUSl K MPHUKIATHOW HAIMPaBICHHOCTH
yuebHOro mpenmera «buoONMOTHSA» TPOAMKTOBAHO HEOOXOAMMOCTHIO OOecTeueHUs
YCIOBUM I PEHICHUs] OJHON M3 aKTyallbHBIX 3a/ad IIKOJBHOTO OHWOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpejmnoiaraetT (GopMuUpoBaHHE y OOYYaIOIIUXCS CIOCOOHOCTU
aIaNITUPOBATHCS K N3MEHEHUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

[IporpaMmma 1Mo OHWOJOTHM SIBISIETCS OPUEHTHUPOM JUIS COCTaBJICHHS PadoYmMx
poTrpamMM, aBTOPbI KOTOPHIX MOTYT MPEJIOKHUTh CBOW BapHaHT IOCIIEIOBATEILHOCTH
U3Y4YeHHs] U CTPYKTYpbl Y4eOHOro maTepuaia, CBOE BHACHHE MyTel (HOpMUpPOBAHUS
y obyuatoruxcst 10-11 kiaccoB mpeIMeTHBIX 3HAHHUM, YMEHUH M CIIOCOOOB yueOHOM
NESTENbHOCTH, a TaKXKe METOJIMYECKUX PEeIIeHUH 3a7ad BOCIMUTAHUS M Pa3BUTHS
cpencTBamu yuebHoro npeameta «buomorus.

buonorust Ha ypoBHe cpesiHero o01iero oopa3oBaHus 3aHUMaeT BaxHoe MecTo. OH
obecrnieunBaeT (OpMHUPOBaHUE Y OOYYAIOIMMXCSA MPEACTaBICHUM O HAyYHOW KapTHHE
MUpa, pacimpseT 1 0000IIaeT 3HaHUS O )KMBOM MPUPOJIE, €€ OTIIMYUTEIHHBIX MPU3HAKAX
— YPOBHEBOW OpraHu3alliil U HBOJIOIUHU, CO3AAET yCIOBUS JJIA: MO3HAHUS 3aKOHOB
KUBOU TIpUpOAbI, PopMUpOBaHUS (YHKIIMOHATHLHON IPaMOTHOCTH, HABBIKOB 3JI0POBOTO
1 0e30macHoro 00pasa KU3HH, YKOJTOTHYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHUS K
YKWBOW IPUPOJE U YETIOBEKY.

Bonpiioe 3HadueHne OWONOTHS MMEET TaKKe /I PEHICHUS BOCHUTATEIBHBIX W
pa3BUBAIOIIMX 3a7a4 CPEeJHEro oO0Iero oOpa3oBaHUs, COLMAIU3ALUU OO0YYAIOIIUXCS.
N3yuyenue Ouonoruu obecrneunBaeT ycaoBUs Jis (OPMHUPOBAHUS HMHTEIUICKTYAIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpAaIii OHOJIOTMYECKUX 3HAHWUU C TPEACTABICHHSIMHU U3 JPYTHUX
y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (PU3WKH, XUMUU © Treorpaduu. Hazpanabie
MOJIOKEHUS O TIPEeTHa3HAYCHNN y4eOHOTO npeaMeTa « buoIorus» coCTaBUIM OCHOBY IS
ONpeNeNICHUs] TMOAXOJ0B K OTOOPY U CTPYKTYPHPOBAaHHUIO €ro  COAEpkKaHUs,
MPEJICTABICHHOTO B MPOrpamMme 1Mo OHOJIOTHH.

Ot6op conepxanuss ydyeOHoro mpeamera «buonmorusi» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTypOCOOOPa3HOTO MOAX0Aa, B COOTBETCTBUU C KOTOPHIM
oOydaromuecs: JTOJDKHBI OCBOWTH 3HAHUS W YMEHWsI, 3HAYUMBIC TSI (POPMUPOBAHUS
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o0111ei KyJIbTYpHhI, ONPEESIONINE aIeKBATHOE MOBEIACHUE YEIOBEKAa B OKpPYKaromien
MPUPOJIHOM Cpejie, BOCTPEOOBAHHBIE B TOBCEIHEBHOW J>KU3HU U MPAKTUUYECKOU
nesrenbHocTH. Ocofoe MecTo B 3TOM CHUCTEME 3HAHUM 3aHUMAIOT DJIEMEHTHI
COJIEp>KaHMsI, KOTOPBIE CIIy)aT OCHOBOM it (OpPMUPOBAHUS TMPEACTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA U ILIEHHOCTHBIX OPHUEHTALUSIX
JUYHOCTH, CIOCOOCTBYIONTUX TYMaHHU3aIUN OMOJIOTMYECKOTO 00pa30BaHMUs.

CTpyKTypupoBaHUE COJEepkKaHUA Y4eOHOTO Marepuajga B  IIporpamme 1o
OMOJIOTMM  OCYILECTBICHO C Y4ETOM MPUOPUTETHOTO 3HAYECHUS  3HAHUM 00
OTJIMYUTENbHBIX OCOOEHHOCTSX JKMBOW MPUPOABI, O €€ YpOBHEBOW OpraHu3aluuu
ABOMIONMKU. B COOTBETCTBUM C ATUM B CTPYKType ydeOHOro mpeamera «buomorus»
BBIZICJICHBI CJICIYIONIUE CoOJiepXKaTeabHble JuHUM: «buonorus kak Hayka. MeTomasbl
Hay4yHOro mo3HaHus», «KieTka kak Owuomornueckas cuctema», «OpraHu3m Kak
ouosiornueckas cucremay, «Cucrtema U MHOrooOpasue OpraHu4ecKoro MUpay,
«IBOJIONHS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenpb n3yuenus yueOHoro npenmeta «buosorus» Ha 6a30BOM YpOBHE — OBJIaJICHHE
0oOydJarolmuUMHCsl 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAIBbHOW OpraHu3aIliyd >KUBBIX
CHUCTEM pa3HOTO paHra W MPUOOPETCHHE YMEHUW WCIOJb30BaTh OSTH 3HAHUS IS
IPAMOTHBIX JEUCTBUN B OTHOIICHUU OOBEKTOB YKMBOW MPUPOJIBI M PEIICHUS PA3IMUHBIX
’KU3HEHHBIX MPOOJIEM.

Joctwxenne  1enu — u3ydeHuss — yueOHoro  mpeamera  «buonorus» Ha
0a30BOM ypoBHE 00€cIeunBaeTCs pelieHueM CIeAYIOUX 3a1a4:

OCBOEHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWIaX, CIyXKalldX  OCHOBOM JJis
dbopMUpOBaHUST TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPA, O METOJax
HAYYHOTO MMO3HAHUS, CTPOEHUHU, MHOTOOOPAa3UU U OCOOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHS OpTaHM3aIlMU, BBIAAIONIMXCA OTKPBITUSX M COBPEMEHHBIX HCCIIEIOBAHUAX
B OMOJIOTUH;

dbopMupoBanue y  0O0y4aroUIMXcsl  IMO3HABATENBHBIX, HHTEIUICKTYaIbHBIX
Y TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHATN3a TAHHBIX O Ty TSIX Pa3BUTHUS B OMOJIOTHI
Hay4YHBIX B3IJISJ0B, UJEH U MOJAXOJOB K M3YUYEHHUIO JKMBBIX CHUCTEM Pa3HOTO YpOBHS
OpraHu3aluy;

CTaHOBJICHHE y O0yUYarOIMMXCs 00MIeH KyIbTyphl, GYHKIIMOHATBHOW TPAMOTHOCTH,
pa3BUTHE YMEHHN OOBSCHATH M OIICHUBATH SIBICHUS OKPYXAIOUIETO MHpa >KUBOU
MPUPOJIbl HA OCHOBAHUY 3HAHUU U OMbITA, TOJTYYEHHBIX PU U3YYEHUU OMOJIOTUH;

dopMupoBanue y oOydHarommxcs yMEHUH  WUTFOCTPUPOBATH  3HAYCHHE
OMONOTUYECKUX 3HAHUW B TIPAKTUYECKOW JIEATETHHOCTH YEJIOBEKAa, pPa3BUTHHU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI M arpoOMOTEXHOJIOTHH;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KUBOW
MPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIIEHUS K HEeH, COOTIOICHUS ITHICCKUX HOPM
MIpU IPOBEACHUN OUOTOTUYECKUX UCCIIEIOBAHUIA;

OCO3HAHUE IIEHHOCTHM OWOJOTUYECKUX 3HAHUW [IJI1 TOBBIIICHUS  YPOBHS
AKOJIOTUYECKOU KyIbTYpHhl, 1151 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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PUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B IOBCEIHEBHOM >KHU3HU IS
OLICHKM TOCJIEJICTBUN CBOEH JEATENBHOCTH MO OTHOLIEHUIO K OKpYXalolleh cpene,
COOCTBEHHOMY 37J0pOBbIO, OOOCHOBAaHHME M COONIOACHHE MEp MNPOPUIAKTUKU
3a00seBaHMil.

B cucreme cpemnero o6mero oOpazoBaHusi —«buonorus»y, u3zydaemas
Ha 0a30BOM ypOBHE, SIBJISIETCS 00s13aTEIbHBIM YY€OHBIM MPEAMETOM, BXOSIINM B COCTaB
npeaMeTHON 00sacTu «EcTecTBEHHO-HAayYHbIE TPEAMETBD».

OO6111ee YnciIo 4acoB, PEKOMEHJIOBAHHBIX JJI U3y4eHHs] Ouosiornu — 68 4Yacos:
B 10 xmacce — 34 yaca (1 yac B Heneno), B 11 kimacce — 34 gaca (1 gac B Hezelno).
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COAEPKXAHUE OBYUEHUA

10 KJTACC

Tema 1. buosiorusi kak Hayka

buonoruss kax Hayka. CBs3p OuoJIOrMM C OOIIECTBEHHBIMU, TEXHUYECKUMU
U APYTUMH €CTECTBEHHBIMU HayKaMH, (pusiocopueit, STUKOM, ICTETUKON 1 mpaBoM. Posib
Ouonorun B (GOPMHUPOBAHUU COBPEMEHHOW HAydyHOM KapTuUHbl Mupa. Cucrema
OMOJOTMYECKUX HAYK.

Metonbl TMO3HAHUS KUBOW TPHUPOABI (HAOIIOJEHUE, SKCIEPUMEHT, OIUCAHUE,
u3MepeHue, Kiaccudukaus, MoieIMpoBaHUE, CTaTUCTUYECKast 00pabOTKa JaHHBIX).

JHemoncmpayuu:
Ilopmpemuwr: Y. [lapBun, I'. Menaens, H.K. Konbuos, k. Yorcon u @. Kpuk.
Tabauywvl u cxemvl: «MeTOBI TO3HAHUS )KUBOUW MPUPOIBI.

Jlabopamopnovie u npakmuueckue paoomol:
[Tpaktnueckas paborta Ne 1. «/cmonap30BaHKe Pa3IMUHBIX METOJIOB MPU M3yUCHUN
OMOJIOTUYECKUX OOBEKTOB.

Tema 2. ’KuBble cicTeMbl U MX OPraHU3AIUA

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOUW MPUPOIBI.

CroiicTBa OMOCHUCTEM W WX pa3HoOOpasue. YPOBHM OpraHU3aIllud OHUOCUCTEM:
MOJICKYJISIPHBIN, KIJIIETOYHBIA, TKAHEBBIM, OPTraHWU3MEHHBIN, MOIMYJIALUOHHO-BUI0BOM,
AKOCHCTEMHBIN (OMOTeoIeHOTHYECKH ), OrochepHBIi.

JHemoncmpayuu:

Tabauyvt u cxemvi: «OCHOBHBIC MPU3HAKH KU3HNY, «Y POBHH OpraHU3AIUN KHUBOU
IPUPOIBI.

Obopyoosanue: moaens monekynsl JIHK.

Tema 3. XuMu4ecKHi COCTAB U CTPOCHHUE KJIETKHU

XUMUYECKUA COCTAB KJIETKUM. XHUMHYECKHUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPO3JIeMeHThl. Bosla 1 MUHEpanbHbIe BELIECTBA.

@OyHKIHUH BOJIBI U MUHEPAJIbHBIX BEIECTB B KiieTke. [loaaep:kanre ocMOTUYECKOTO
OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
HezameHumble U 3aMEHUMblE AMHHOKHUCIOTBL. AMHHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OETKOBOW MOJIEKYJbI (MI€pBUYHAS, BTOPUYHASA, TPETUYHASI U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue GyHKIIMU OEIKOB.

®depmeHThl — Ouosiornyeckue KaranuzaTopbl. CTtpoeHue (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas cneuuduunocts. Kodhepmentsl. Butamunbl. Otiauuust pepmMeHTOB
OT HEOPraHUYECKUX KaTaJInu3aTopoB.
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VYrneBoabl: MOHOcaxapuibl (TJIOK03a, pudoO3a U JE30KCHUPHO03a), Aucaxapuibl
(caxaposa, 1aKTO3a) U MoJIMCcaxapuibl (Kpaxma, TIIMKOTEH, LeJUTi0103a). buonornyeckue
(YHKIUU YIIIEBOAOB.

Jlununel: Tpurnuuepusl, GocPoaunuasl, crepouasl. ['uapopunbHo-ruapodoOHbIE
cBoiicTBa. buonormueckue ¢Gynkuuu nunuaoB. CpaBHEHUE YIriIeBOAOB, OEIKOB U
JUNUAO0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnoT. Ctpoenue u ¢pynkuuu JHK. Crpoenune n pynkuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKUHUU.

HuTonorust — Hayka o kieTke. Kiierounast reopusi — npumMep B3auMOJEHCTBUS HIeH
1 (GaKTOB B HAYYHOM MO3HAHUH. METObl U3yUeHUs KIETKH.

Krnerka kak unenoctHas »wuBas cucreMa. OOuive NpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmemOpana, monekyasl JIHK kak reHernueckuil ammapat, cUCTeMa CHHTE3a
Oeka.

Tunsl KIETOK: dyKapuoTUYeCKas U TMpokapuoTtuyeckas. OCoOOEHHOCTH CTPOCHHUS
npokapuoTudeckoit kinetku. Kinerounas crenka 6akrepuil. CTpoeHHne 3yKapuOTHUYECKOM
KJIeTKA. OCHOBHBIE OTIMYMS PACTUTEIBHOM, )KUBOTHOM ¥ TPUOHON KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, UX
¢ynkuuu. I[lnasmatuueckas memOpana, e€ cBoicTBa M (QyHkuuu. LluTomnasma u eé
opraounbl. OpHoMeMOpanHble opraHouasl kietku: OIIC, ammapat ['onbaxwy,
mu30coMbl.  IloslyaBTOHOMHBIE  OpraHOMIbI KJIETKHM: MHUTOXOHJPHWH, IUIACTUIBI.
[TpoucxoxxaeHne MUTOXOHApUN U macTua. Buasl minactun. HememOpaHHble opraHouabl
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJHU, PECHUYKH, KIyTUKH. DYHKIIUU
OpPraHOWJOB KJIETKU. BiatoueHus.

SAnpo — peryasTopHblii LEeHTp kieTku. CTpoeHue sapa: siaepHas 000J04YKa,
KapuoIuiasma, XpOMaTHH, SIAPBIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIICTKE.

JHemoncmpayuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos,
Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Juacpammur: «PacnpeneneHne XUMHAYECKUX 3JIEMEHTOB B HEXUBOU IPUPOIEY,
«Pacnpenenenne XMuMHUYECKUX 3JIEMEHTOB B JKUBOM IIPUPOIEY.

Tabnuyver u cxemwi: «llepuomnueckas TaONMHMIIAa XUMHUYECKHUX DIEMEHTOBY,
«CtpoeHne MOJEKyJbl BoJbl», «buocuHtes Oenka», «CTpoeHHE MOJICKYJbl O€lKay,
«Ctpoenue pepmentar, «Hyknennossie kuciaotel. JIHK», «Ctpoenne monekynsr ATDy,
«CTpoeHHne 2yKapUOTHUYECKOM KIeTKu», «CTpoeHHe >KMBOTHOM KIETKW», «CTpoeHue
pacTUTENbHOM KIIETKN», «CTpoeHHE MNpOKapHOTUUECKON KieTku», «CTpoeHue sapa
KJICTKNY, « YTICBOABIY, «JIMIUIBI.

Obopyooeanue: CBETOBOM MHUKpPOCKOIN, OO0OpyAOBaHUE [JIsi IPOBEACHUS
HaOJIOJICHUM, WU3MEpPEHUM, HSKCIEPUMEHTOB, MUKPOIPENApaThl  PACTUTEIBHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.



Denepanbhas pabouas mporpamma | buomorus. 10-11 kmaccel (0a30BbIil YpOBEHB)

Jlabopamopnusie u npakmuueckue padomol:

Jlabopartopnas padota Ne 1. «M3yueHne kaTaTUTHYECKOM aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe amuiIa3bl UK KaTajasbl)y.

Jlaboparopnas padota Ne 2. «/3yyeHue cTpoeHus KIETOK PACTEHUM, KUBOTHBIX U
OakTepuil o] MUKPOCKOTIOM Ha TOTOBBIX MUKpPOTIpENapaTax U UX OMUCAHHEY.

Tema 4. /KusHenessTe1bHOCTh KIETKH

OO6MeHn BemiecTB, WiIM MeTa00MM3M. AcCUMWIALMS (IJITACTUYECKUH OOMEH)
U JUCCUMWIALMS (PHEpreTUYeckuié oOMEH) — JBE CTOPOHBI €JIMHOTO Tpoliecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W OJHEPIUM B TMOHUMAHUHU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOodHBIN U rereporpodHbid. Ponb ¢depMeHTOBB
oOMeHe BeIleCTB U IPEBpaIllCHUN SHEPTUHU B KIIETKE.

®dotocunte3. CBeroBas u TeMHOBas (asbl porocuHTe3a. Peakiuu dorocuHTe3a.
OddexTuBHOCTH hoTOCHHTE3a. 3HAUEHUE (OTOCUHTE3A ISl KU3HU Ha 3emuie. Biusinue
yCJIOBHM cpenbl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIMIEHUS] €0 MPOJYKTUBHOCTHY
KyJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XeMOCHHTE3UPYIole 0aKTepUu. 3HAUCHHE XEMOCHUHTE3a ISl )KU3HU
Ha 3emiie.

OHepretuueckuii oOMeH B KieTke. PaciierieHue BellecTB, BbIJEICHHE
U aKKyMyJMpPOBaHUE SHEPTUM B KJIETKE. DTalbl YHEPreTUYECKOro oOMeHa. [ mukonms.
bpoxenune u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe GochoprupoBanre. IHPEKTUBHOCTD IHEPreTUIECKOro oOMeHa.

Peakiiuu matpuyHoro cunTte3a. ['enernueckas undopmanus u JJHK. Peanuzamus
reHeTHYeCcKoW uHpoOpMaIlMu B KieTke. ['eHeTHyeckuil KOJ M €ro CBOWCTBA.
Tpanckpunums — matpuanblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3 Oenka. DTamsl
TpaHcsaiuu. KonupoBanne aMuHOKHCIOT. Pois pubocoM B OrocuHTE3€e OemKa.

Hexnetounsie ¢opmbl xku3Hu — BUpychl. Hcropus otkpeitus Bupyco(/].U.
NBanoBckwuit). OCOOEHHOCTH CTPOEHHUS M KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodaru.
bosesHn pacrteHwnii, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMbIE BHpycaMHu. Bupyc
ummyHoneduita yenoseka (BUY) — Bo3oynutens CIIM/Ja. OOpaTHas TpaHCKpUTIIIUA,
peBepTasza u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHus BUPYCHBIX 3a00I€BaHUH.

JMemoncmpayuu:

Ilopmpemuwi: H.K. Konbnos, J[.1. IBanosckuii, K.A. Tumupszes.

Tabauyvt u cxemwr: «Tunel mwmTaHES», «MeTabomm3am», «MHUTOXOHAPHSIY,
«OHepreTHyeckuii  oOMeH», «Xioporact», «®DotocuaTe3y, «Ctpoenue JIHK»,
«CtpoeHue W (QyHKIHMOHMpPOBAHHE TeHa», «CuHTE3 Oenka», «l CHEeTHYEeCKHA KO,
«Bupyce», «bakrepunodarn», «Ctpoenue wu xu3HeHHbI mwkn Bupyca CII]la,
oakrepuodaray, «Pemmkarus JJTHK».

Obopyoosanue: wmoaenu-ammmkanun «Yasoenne JIHK wu  TpaHckpummmsy,
«buocunres Oenkay, «CTpoeHue KIeTKn», moaelb cTpykTypsl JJHK.
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Tema 5. Pa3MHoOKeHUe U MHANBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KiieTouHblil UK, WIK )KU3HEHHBIA LUK KieTku. MHTepdasza u muto3. [Ipouecchl,
nporekatoume B uHTepdasze. Permkauus — peakuuss marpuuydoro cuHtesa JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN Ha0Op — KapuoTuil. JIUTUIOUIHBINA U TarIOUIHBIN
XpOMOCOMHBIE Ha0oOpbl. XpomaTuibl. [lUTOoNOrnueckue OCHOBBI Pa3MHOXKEHUS U
VHJIMBU1YaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetkn — muto3. Craauu mutosa. [Ipoueccsl, Mpoucxoasye Ha pa3HbIX
cTaausIX MUTO3a. buonornueckuil CMbICI MUTO34.

[IporpamMmmupyemasi TuO€Ib KICTKU — allONTO3.

@dopMbl pa3MHOXKEHUS OpPraHU3MOB: Oecrmojioe W ToJjioBoe. Buubl Oecrosoro
Pa3MHOXKEHMS:  JICJICHUE  HAJABOE, I[IOYKOBAaHUE OJHO- W  MHOTOKJIETOYHBIX,
cnopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKeHUe. VICKycCTBEHHOE KIOHMPOBaHUE
OpraHMW3MOB, €r0 3HAYEHUE VISl CEJEKIINH.

[TonoBOE pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOI0TO0.

Meito3. Craguu wmeio3a. Ilpoueccel, npoucxondiive Ha CTaausx Menosa.
[ToBenenue xpomocom B Menose. KpoccuHroBep. buonornyeckuii CMbICI U 3HAYEHUE
Meno3a.

['amerorenes — mporecc 0Opa3oBaHMs TOJOBBIX KJIETOK y KUBOTHBIX. [lojioBbIe
’KeJe3bl: CEMEHHUKH U sMYHUKU. OOpa3oBaHue M pPa3BUTHE MOJOBBIX KJIETOK — raMeT
(ciepmaro3ous, sHIEKIETKa) — crepMaroreHe3 W ooreHe3. OCOOEHHOCTH CTPOEHUS
ANIEKIETOK U ciepmaTo3onaoB. Omnonorsopenue. [laprenorenes.

NHnuBunyampHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHANBHOE  pa3BHUTHE
(omOpuorene3). Jtanbl 3MOPUOHANIBHOTO PA3BUTHUA y TIO3BOHOYHBIX >KHUBOTHBIX:
npoOyieHne, racTpynsiusi, opraHoreHe3. I[loctamOpuoHanbHOe — pa3BuTHE. TUIBI
NOCTAMOPHOHATIBHOTO PAa3BUTHS: MIPSIMOE, HEMpsiMoe (JTMYMHOYHOE). BiausiHuecpeas Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJlUH PA3BUTHUS.

JMemoncmpayuu:

Tabnuysr u  cxemvl: «DOpMBI  pa3MHOXKEHHUS OPraHU3MOBY», «J[BoitHOE
OIUIOIOTBOPEHHUE Y LIBETKOBBIX PAaCTEHUW», «BeretaTuBHOE Pa3MHOXKEHHUE PACTCHUN,
«/lenenue kieTkn 6akTepuity», «CTpoeHHE MOJIOBBIX KIETOK», «CTPOCHHUE XPOMOCOMBI»,
«Kintetounbiid mukny, «Pemmkanus JHK», «Mutosy», «Meio3y», «IIpsMmoe u Henpsmoe
pazButue», «l'ameTroreHe3 y MICKOMUTAIOMUX M YesoBekay, «OCHOBHBIE CTaJUH
OHTOTE€HE3a.

Obopyoosanue: MHKPOCKOII, MUKPOITPENAPATHI «CriepmMaTo30U/ bl
MJICKOMTUTAIOIIETO», <« SHIEeKIeTka MIeKonuTaromero», «KapuoknHes B KJIETKax
KOpEeIIKa JIyKa», MarHuTHas Mojelb-anmuiukanus «Jlenenune knetku», monaens JIHK,
Mojieinb MeTadazHOW XPOMOCOMBI.
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Jlabopamopnusie u npakmuueckue padomol:

Jlaboparopnas pabota Ne 3. «HaGnronenne Muto3a B KJIETKaxX KOHUMKAa KOpeEHIKa
JyKa Ha TOTOBBIX MHUKpOTIpErapaTax».

Jlaboparopnast padota Ne 4. «M3yueHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpETapaTax.

Tema 6. HaciiencTBeHHOCTH M K3MEHYUBOCTH OPTaHM3MOB

[Ipenmer u 3amaun reHetuku. Mctopus pasBuTus TeHETUKU. Poisib muTomoruu
1 SMOPHUOJIOTUU B CTAHOBJICHUM T€HETHKU. BKJag pocCUUCKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T'€HETUKU. MeETo/bl TeHETHKU (THOPUIONIOTHYECKUHN, IMTOTeHETUUECKUN,
MOJICKYJISIpHO-TeHeTUUeCKuit). OCHOBHBIE T'E€HETUYECKHE TOHATUS. [ eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaXx CKpPEIIMBaHUIA.

3aKOHOMEPHOCTH HAacCJEI0BaHUs TMPU3HAKOB, YyCTaHOBIEHHbIEe [. Menaenem.
MonorubpuHoe ckpemuBaHue. 3aK0H e€IMHO-00pa3usi THOPUJIOB MEPBOTO MOKOJICHUS.
[TpaBuno 1OMHUHUPOBAaHUS. 3aKOH PacUICIUICHUS MPU3HAKOB. [ MMIOTE3a YUCTOTHI TaMeT.
[TonHOE U HEMOTHOE JOMUHUPOBAHUE.

JlurnOpuiHOe CKpelIMBaHue. 3aKOH HE3aBUCHMOTO HAaCIEIOBaHUs TPU3HAKOB.
[luToreHeTuyeckue  OCHOBBI  JUTHMOPUIHOTO  CKpEIIMBaHUSA.  AHaIU3UPYIOIIEe
ckpemuBanue. Mcnoib30BaHKWE AaHATU3UPYIOLIETO CKPEIIMBAHUSA [JI1 OINpEeSICHUs
TeHOTHIIa 0COOM.

CueruieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana 1o cCueruieHHOMY
HacJieI0BaHuIO TeHOB. Hapylienue cienieHus reHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasl TEOpHUsI HACIECTBEHHOCTU. | e HEeTHUeCKue KapThl.

I'enetnka mona. XpOMOCOMHOE OIpeesieHue Toyia. AYTOCOMBbI W TIOJOBBIC
XpoMOCOMBI. 'oMOoraMeTHbI€ U TeTeporaMeTHbIe opranu3Mbl. HacnenoBanue npu3HaKkos,
CIICTIJICHHBIX C ITOJIOM.

M3meHunBOCTh. BHABI N3MEHUMBOCTH: HEHACIICACTBEHHAS M HACJIeICTBEHHAs. Poib
cpeabl B HEHACJICACTBEHHOW HW3MEHYMBOCTH. XapaKTePUCTUKA MOJUGPUKAITMOHHOMN
W3MEHUYMBOCTH. BapuanuoHHBIM psSa W BapualvoHHas Kpusad. Hopma peakunun
npusHaka. KoinuecTBEeHHbIE M KaU€CTBEHHbBIC MMPU3HAKU U X HOpMa peakuuu. CBoicTBa
MOIU(DUKAITMOHHOW H3MEHUUBOCTH.

HacnencrBennas, wuiad TCHOTHIIMYECKAas, W3MEHUYMBOCTL. KomOMHATHBHAs
M3MEHYMUBOCTh. Mel03 U MOJIOBOM MPOIecC — OCHOBA KOMOWHATUBHON M3MEHUYHUBOCTH.
MyTtanmonHass M3MEeHYMBOCTh. Kiaccudukammss MyTtanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. Yacrota W OpuuMHBl MyTauuid. MyTareHHble  (akTopbl. 3aKOH
FOMOJIOTHYECKHX PSIIOB B HacieACTBeHHOM n3MenurnBoctu H.W. BaBunoga.

BuesnepHas HacIe1CTBEHHOCTh MU U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun uyenoBexka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA:
T€HEAIOTHYECKUW, OJM3HEIIOBBIM, IIUTOMEHETUYCCKUI, OMOXUMUUECKHUM, MOJIEKYJISIPHO-
FeHETUYCCKH. CoBpemeHHOoe OIpEJICIICHUE TeHOTHIIA: MMOJTHOT€HOMHOE
CEKBECHHUPOBAHWE, TCHOTUIIMPOBaHWE, B TOM uucie ¢ mnoMompo [II[P-ananu3a.
HacnencrBenHsle 3a001eBaHus YeI0BEKa: TeHHBIE 001e3HU, O0JIE3HU C HACIEICTBEHHOU
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IIPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE Ooisie3HH. COMaTHYECKHE U TE€HEPATHBHBIE
myTau. CTBosOBbIEe KIETKU. [IpuHIuMIBI 370poBOro obpa3a *U3HH, JUArHOCTUKH,
OpopUIAKTUKA U JIEYEHUS TeHETHYecKuX Oone3Hed. MeauKo-reHeTHYeCKOoe
KOHCYJIbTUPOBaHUE. 3HaYECHUE MEAUIIMHCKON T'€HETUKH B MPEAOTBPALIEHUU U JICUCHUU
reHETUYECKUX 3a00JIEBaHUI YETIOBEKA.

JHemoncmpayuu:

llopmpemuwr: I'. Mengens, T. Mopran, I'. ge ®pusz, C.C. Yerepukos, H.B.
Tumodeen-Pecorckuii, H.J1. BaBumnos.

Tabauyvr u cxemovl: «MOHOTHOpPUIHOE CKPEIIMBAHUE W €T0 LUTOrC€HETUYECKas
OCHOBa», «3aKOH pAaCIICIUIEHUS U €ro IUTOI€HETHYECKasi OCHOBA», «3aKOH YUCTOTHI
ramer», «JlurubpuaHoe ckpemniuBanuey, «lluTonorndeckre OCHOBBI JTUTHOPUIHOTO
CKpemuBaHus», «Meno3», «B3zauMonencTBHe aUIeNbHBIX TEHOBY», «l'eHeThdeckue
KapThl pacTeHUW, >KUBOTHBIX M 4YeJIOBeKa», «l['eHernka monay, «3aKOHOMEPHOCTH
HacJieI0BaHus, CIEIJIEHHOTO C MOJIOM», «KapruoTUIbl YeloBeKka U JKMBOTHBIX», «Buibl
U3MEHYMBOCTHY», «MoaudukalMoHHass UW3MEHYMBOCTh», «HacnemoBanue pe3yc-
dakTopay, «I'eHeTrKa rpymnm KpoBu», «MyTaliMoHHas: U3MEHYHUBOCThHY.

Obopyoosanue:  MoJeNu-anIIuKauu  «MOHOTHOPHUIHOE CKpEIIMBaHHUEY,
«Henonmnoe  momuHupoBanue»,  «JlurmbpumHoe  ckpemmBaHue», «llepekpéct
XpOMOCOMY», MHKPOCKOI M MHKpompenapar «Jpozoduna» (Hopma, MyTanuu (Gopmbl
KPBUIbEB U OKpPAcCKu Tena), repoapuit «I opox moceBHOM.

Jlabopamopnovie u npakmuyeckue paoomoi:

JlaGopatopHast pabora Ne 5. «l3ydeHue pe3yinbTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIMBAHUS Y IP030(UIIbl HA TOTOBBIX MUKPOTIPETapaTaxy.

JlabopatopHast paborta Ne 6. «/3ydueHne MoAMUKAIMOHHOW U3MEHUYHBOCTH,
MIOCTPOCHUE BAPUALUOHHOTO Psifla U BAPUALIMOHHOW KPUBOW.

JlaGopatopHas pabora Ne 7. «AHanu3 myTanuii y Apo30(uiIbl Ha TOTOBBIX
MUKpOTpEenapaTax.

[Tpaktuueckas padora Ne 2. «CocTaBiieHHE U aHAIH3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cesnexnusi oprann3mMoB. OCHOBbI O0MOTEXHOJIOTHH

Cenekuus Kak HayKa U Npolecc. 3apoKaAeHUE CEIEKIMU U JOMECTUKAUA. Y YeHHE
H.W. BaBuioBa o meHTpax MPOUCXOXKACHUS U MHOTO00pa3usi KyJbTypHBIX PACTCHHIM.
LeHTpbl IPOUCXOKACHUS TOMALTHUX XKUBOTHBIX. COpPT, MOpPOA, IITAMM.

CoBpemMeHHBIE METONBI CeJeKIWU. MaccoBbIi W WHIWBUIYAIBHBIA OTOOPHI
B CEJEKIMH pacTeHUd U KUBOTHBIX. OleHKa 3KcTepbepa. bBIM3KopoacTBEHHOE
ckpemuBanue — nHOpuAMHT. Yncras nmuausa. CKpenuBaHrue YMCTHIX JTWHUN. ['eTeposuc,
wi tuOpuaHas cwia. HepomcTtBeHHoe ckpemmuBanue — ayTOpuauHr. OTmanéHHas
rubpuauzanus U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W MOJy4YeHHUe MOJTUTUIONIOB.
JIoCTMXKEHUS CEIEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciib NpOU3BOACTBA. | €eHHAsA MHKEHEpHs. DTaNbl CO3IaHUS
pekomOunanTHOM JIHK u TpaHcreHHbIx opraHu3moB. KiieTouHas WH>KEHEpPHUs.
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Kierouneie KynpTypbsl. MHUKpOKIOHAJIBHOE pa3sMHOXKEHUE pacTeHuil. KiioHupoBaHune
BBICOKOITPOAYKTUBHBIX  CEIbCKOXO3SWCTBEHHBIX  OPraHU3MOB.  ODKOJIOTHYECKHE
1 aTdeckue npodseMsl. 'MO — reneTnuecku MOAU(ULIUPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

llopmpemwvi: H.U. BaBunos, U.B. Muuypum, I'.J[. Kapneuenko, M.®. NBanoB.

Tabauywvt u cxemovi: kapTa «L{eHTPBI MPOUCXOKACHUS U MHOTO0OPa3Us KYJIbTYPHBIX
pactenuit», «llopoabl OOMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX paCTCHUN,
«Otnanéunas rudpuansanus», «Padote akagemuka M.d. MBanosay, «llonummionausy,
«O0bekThl  OmoTtexHojorumny,  «KierouHele  KyJabTypbl W KIOHHPOBAHHUEY,
«KoHcTpyHnpoBaHU€E U IEPEHOC TEHOB, XPOMOCOMY.

Obopyoosanue: MyJISKU TUIOJIOB U KOPHEIJIOA0B TUKUX (OPM U KYJTbTYPHBIX
COpPTOB pacTeHuit, repoapuii «CenbCKOX0351MCTBEHHBIE PACTEHUS.

Jlabopamopnbsie u npakmuueckue padbomaul:

Okckypeus «OCHOBHBIE METObI U TOCTHKEHUS CEJIEKIIMN PACTEHUN M >KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHLMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIM YYacTOK,B
TEIUTMYHOE XO3MCTBO, Ta00OPATOPHIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBonrouMoOHHAsA OHOJIOTHS

[TpeanochIKM BO3HUKHOBEHHUSI SBOJIOLMOHHON TEOPHH. DBOJIFOLUOHHAS TEOPUS U
e€ MecTo B Onosnoruu. BiusiHue BOMIOLMOHHON TEOPUHU Ha pa3BUTHE OMOTIOTHH U IPYTUX
HayK.

CeugerenscTtBa  3BOoJIIOIMU.  [laneoHTONOrMYECKHE:  TMOCIEAOBATEIBHOCTD
MOSIBJICHHSI BUJOB B  TAJICOHTOJIOTHYECKOW  JIETOTHCH, TEpPEeXOIHble  (OPMBI.
buoreorpadudeckue: cxocTBO U paznuune GpayH u GJIop MaTepUKOB M OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA U Pa3jIuuus SMOPHOHOB DPAa3HBIX BHUIOB
NO3BOHOYHBIX.  CpaBHUTEIBbHO-aHATOMHUYECKUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pyIHMEHTAapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYIAPHO-OMOXUMHYECKHUE: CXOJCTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKMX TyTeH y Bcex
OpPraHu3MOB.

OpomonmonHas Teopust Y. Japeuna. [Ipeanocsuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBKyIue CHIIbI ABONIONUU BUIOB 10 JlapBuHy (M30BITOUYHOE pPa3MHOXKECHHE MPU
OTPaHUYEHHOCTH pecypcos, HEOIpeIeIEHHAS W3MEHYHMBOCTb, ooprba 3a
CYIIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckast Teopust 3Bosironuu (CTD) U €€ OCHOBHbBIE MOJIOKEHHUS.

MukposBodtonus. [Tonynsuusa kak e1MHUIA BUIa U SBOJIOLIHMH.

JBrxymue cuiibl ((hakTOphl) SBOIOIMK BUOB B IIpUpoe. MyTallmoOHHBIN TIPOIece
1 KOMOMHATUBHAsI U3MEHYUBOCTD. [lonynsiinonHbie BoJIHbBI U Apeid renoB. N3omsuus u
MUTpaIus.

EcTtectBennblil 0TOOp — HanpaBisomuil hakTop B0, DOPMBI €ECTECTBEHHOTO
otbopa.
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[IprcnocoONEeHHOCTh  OpPraHM3MOB  Kak  pe3yiabraT dBodtouuu. [Ipumepsl
MPUCTIOCOOJIEHUI Y OPraHu3MoB. ApoMOp(O3bl U UIUO-ATANITALIUH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHbIE (OpMBI BUI00OPA3OBAHUS:
reorpa()uyeckoe, SKOJIOIHUECKOE.

MakposBomonus.  Dopmbl  3BONIOUMU:  (QUIETHYECKas,  JAUBEPreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpaTuMoCTh 3BOJIOLUN.

[IpoucxoxkaeHne OT HecHeNUaIu3upOBaHHBIX mpenkoB. IIporpeccupyromas
crienuanu3anus. ATanTUBHAS paavalusl.

JHemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, JK.b. Jlamapk, Y. apeun, B.O. Koanesckuii, K.M. bap,
3. I'exkkens, @. Mromiep, A.H. CeBepios.

Tabauywl u cxemol: «Pa3BuTHE OPraHUYECKOT0 MHUpa Ha 3eMiiey», «3apobIlin
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «PopMbl OOpHObI 3a CYIIECTBOBAHUE,
«EcrecTBeHHbIN 0TOOPY», «MHOroobpasue copToB pacteHuin», «MHoroodpasue nopos
KUBOTHBIXY», «llomymsiiuuy, «MyTallMOHHAs W3MEHYHUBOCTB», «ApoMop(o3b»,
«Mnuoananramumny, «O0mas aerenepanus», «JIBmwkynme cuiibl 3Bomtonnn», «Kapra-
cxema wmapmpyta nyremectBus Y. [lapsuna», «boppba 3a cyliecTBOBaHUEY,
«IIpucrnocoOaeHHOCTh OpraHu3MOBY, «["eorpaduueckoe BUJI000pa3oBaHuEy,
«DKOJIOTUYECKOE BUI000pa30BAHUE.

Obopyoosanue: KONIEKLUUS HACEKOMBIX C pa3jIMYHbIMU THUIIAMH OKpacku, Habop
IUIO/IOB M CeMsiH, KoJuleKius «lIpuMepsl 3alUTHBIX MPUCIIOCOONIEHUN Y )KMBOTHBIX»,
Mozienb «OCHOBHBIE HAalpaBlICHUs] HBOJIOLUNY», O00BbEMHass Monenb «CTpoeHue
TOJIOBHOT'O MO3r'a TIO3BOHOYHBIX».

buoreorpaguueckast kapra Mupa, Koyekuus «O@opMbl COXpaHHOCTH UCKOTIaeMBbIX
KUBOTHBIX M PpAacTEHHI», Mojenb ammumkanus «llepekpécT Xpomocom», BIIaKHbIE
npenapatsl «Pa3Butre HacekoMoro», «Pa3BUTHE JIATYIIKW», MUKPOIPENapaT
«Apo3oduna» (Hopma, MyTaluu (OPMbI KPbUIbEB U OKPACKU TEJNA).

Jlabopamopnosie u npakmuyueckue paoomol:

JlabopatopHast pabora Ne 1. «CpaBHeHue BHUIOB TIO MOPGOIOTHUESCKOMY
KPUTEPHIO».

JlaGoparoprass pabora Ne 2. «OmnucaHwe MPUCIIOCOOJICHHOCTH OpraHU3Mau
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HU Ha 3em.ie

JloHay4yHblE TIPEACTAaBICHUS O 3apOXKACHUM JKU3HM. HayuHple rUnoTess
BO3HUKHOBEHUS JKM3HU HA 3emiie: aOMOTreHe3 W MaHCIepMUsi. XUMHUYECKas 3BOJIFOIHUS.
AOUMOTEHHBII CHHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCTIEPUMEHTAITLHOE
MOJATBEPXKJICHUE XUMHUUYECKOW »9Bosronuu. HauvanpHbie dTambl OHOJOTHYECKON
seomonnu. l'mnoresa PHK-mupa. ®dopmupoBaHue MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHE NPOTOKJIETKHU. llepBbie kineTkm u ux sBononua. PopmupoBaHue
OCHOBHBIX TPYII KUBBIX OPraHU3MOB.
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Pasgutne xu3Hm Ha 3emsie no 3pam M nepuoaam. Kartapxen. Apxelickasu
npotepo3oiickas 3pul. [laneo3olickas 3pa u €€ nepuoabl: KeMOPUICKUM, OPAOBUKCKHUIA,
CUJIyPUNCKUHU, TE€BOHCKUN, KAMEHHOYT OJIbHBIH, IEPMCKUM.

Me3o301ickas 3pa U €€ NEpUObl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuopl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepuCTUKAa KJIMMaTa W TEOJIOTMYECKUX MpoueccoB. (OCHOBHBIE OTaribl
ABOJIIOIIUU PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMop(hO3bl Y pACTEHUN U KUBOTHBIX.
[losiBIeHME, pacBET U BBIMUPAHUE CPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMyYecKoro MHpa Kak OTpakeHue dBodtouud. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS 4Y€JIOBEKa. AHTpPONOJIOrMsl Kak Hayka. Pa3BuTHe MpeacTaBICHUM
O MPOUCXO0KICHUM YesloBeKa. MeToapl n3ydeHus: antponorenesa. CxXoAcTBa U pa3Inyuus
YEJI0BEKa U )KUBOTHBIX. CHCTEMAaTUYECKOE TIOJIOKEHUE YETOBEKA.

JBuxyimue cuibl (hakTopsl) aHTpornoreHe3a. HacnencTtBeHHass U3MEHYHBOCTH M
€CTeCTBEHHBIM 0TOOp. OOIIeCTBEHHBIM 00pa3 KW3HHU, M3TOTOBJICHHE OPYIUN TpyHa,
MBIIICHHUE, PEYb.

OCHOBHBIE CTaAuM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJONUTEKH, UYenoBek
ymenbid, Yenosek npsaMoxonsdiui, YenoBek HeaHAEpTalbCKUK, UYeIOBEK pa3yMHBIN.
Haxonku uckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUS, 00JacTh PaclpOCTpaHEHMUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OpYyIusl.

Yenoseueckue packl. OCHOBHBIE OOJBIINME pachl: €BpONEOoMHas (eBpasuiickas),
HETrpO-aBCTPAJIONIHAsL (PKBAaTOpUAJIbHAs), MOHIOJIOMJHAs (a3MaTCKO-aMEpPUKAHCKas).
YepTsl MPHUCIIOCOOTIEHHOCTH IMPEJCTABUTENEH YEOBEUYECKHMX pac K YCIOBHUIM
cyuiectBoBaHMsA. ENMHCTBO yenoBeueckux pac. Kputnka pacusma.

Hemoncmpayuu:

llopmpemui: ®@. Penu, JI. ITactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. /lapBus.

Tabauyvt u cxemvi: «Bo3nukHOBeHne CoilHeUHOH cHucTeMbl», «Pa3Burtne
opraHuyeckoro  mupa»,  «PactutenpHas  KiIeTka», <«OKuBOTHas  KJIETKay,
«IIpokapuotnueckas kineTka», «CoBpeMeHHas CHUCTeMa OpPraHUYEeCKOro MHpay,
«CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHHS YEIOBEKA M YeIIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MaJCOHTOJOIMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/peBHenmme srogm», «/peBHue mronu», «llepBble  COBpEMEHHBIE  JIIOANY,
«YenoBeueckue paco».

Obopyoosanue: mynsoxku «lIponcxoxaenue denoBeka» (OOCTBHI aBCTPATONMUTEKA,
MUTEKaHTPOIa, HeaHAepTaliblia, KPOMAaHbOHIIA), CICNKU WIH U300paKeHUsS] KaMEHHBIX
opynuii  TEpBOOBITHOTO  4YelOBeKa  (KaMHU-YOMNMEPBI,  pyOwmma,  ckpebia),
TCOXPOHOJIOTHYECKasi TalnuIa, KOUIeKiusa «DOpMbl COXPAaHHOCTH HMCKOMAeMBIX
YKUBOTHBIX U PACTEHUI.

Jlabopamopnule u npakmuueckue pabomaol:
[Ipaktuueckass pabora Ne 1. «M3yueHwe HCKOMAEMbIX OCTAaTKOB pacTEHUU
Y dKUBOTHBIX B KOJUICKLIUSIX).
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DKCKypcHst «DBOJIONKUS OPraHUYECKOTO MHpa Ha 3emiie» (B €CTeCTBEeHHO-HAYYHBIN
WM KpaeBeAUYECKUN My3ei).

Tema 3. OpranusMbl U OKpPY:KaOLIIas cpeaa

OKojorusi Kak Hayka. 3aJadd U pas3lieilbl dKOJOrMU. MeToabl JKOJIOTHYECKHX
UCCIEN0BAaHUNA. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTIO YEJIOBEKA.

Cpenpl oOuTaHUst OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAsA, [OYBEHHAas,
BHYTPUOPTraHU3MEHHAS.

Okonornyeckue  ¢akrtopel.  Knaccuduxamuss — skonornyeckux — (aKTOpoOB:
abuotnyeckre, OMOTUYECKUE U aHTPOTIOreHHbIe. JleficTBIe FKoI0rnyeckux (pakTopoB Ha
OpraHU3MBlI.

AbGuotnueckne (akToOpbl: CBET, TEMIIepaTypa, BIAKHOCTb. DOTONEpHOaU3M.
[Ipucniocobnenust opraHu3MOB K JEHCTBUIO abnoThyeckux (aktopoB. buonornyeckue
PUTMBI.

buotnyeckue ¢akropsl. Buasl OMOTHYECKHX B3aMMOJEHCTBUIA: KOHKYPEHIUS,
XMIIHUYECTBO, cuMOMO3 u ero Qopmel. Ilapasutusm, koomepamus, MYyTyalau3M,
KOMMEHCanu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCaNIM3M, HEUTpaIU3M.
3HaueHne OMOTHMYECKUX  B3aUMOJCHCTBUH JIS  CYIIECTBOBAHMS  OpPraHM3MOBB
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH NOMysiuu. OCHOBHBIE ITOKA3aTENN MTONYJISALHN:
YUCJIEHHOCTD, INIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTb, IIPUPOCT, MUTpanus. JJnHaMuKa
YKUCJICHHOCTH OITYJISIUU U €€ PEeryJIsaLHus.

Hemoncmpayuu:

TIlopmpemuwi: A. T'ymbonsar, K.®. Pynse, 3. ['ekkens.

Tabnuyver u cxemwvr: xapta «llpuponnsie 30HB 3emnu», «Cpenbl oOUTaHUS
opraHu3mMoBy»,  «®ortonepuonusm», «llomymauuu»,  «3aKOHOMEPHOCTH  POCTa
YHUCIICHHOCTH MOMYJISIUU HHDY30puu-Typenbkny, «[lumiesblie menm.

Jlabopamopnuie u npakmuueckue padomul:

Jlabopatopnass pabora Ne 3. «Mopdonorudeckue OCOOEHHOCTH PACTCHUN
13 Pa3HBIX MECT OOUTAHHUS.

Jlabopatopnas pabora Ne 4. « BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «[loacuéT MIOTHOCTH MOMYJISALHNA pa3HBIX BHIOB
PaCTEHHI.

Tema 4. Coo01ecTBa 1 IK0JI0THYECKHE CUCTEMbI
CoobmiectBO opraHu3mMoB — OuoneHo3. CTpyKTypsl OuOIlEHO3a: BHAOBaS,
MpocTpaHCTBeHHAas1, Tpodudeckas (muieBas). Bunbl-nomMmuaanTel. CBsi3u B OMOIIEHO3E.
DKoJioruueckre cucteMol (3kocuctemsl). [lonsitue 00 skocucTemMe 1 GUOTEOLICHO3E.
DYHKITMOHAIbHBIE KOMITOHEHTBI SKOCUCTEMBI: TIPOYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopoT BeliecTB 1 OTOK 3HEpruu B 3kocucteMe. Tpoduueckue (MUIeBbie) YPOBHU
skocuctemsl. [Iumerpie nienu u cetr. OCHOBHBIE TTOKA3aTeNd YKOCUCTEMBI: OroMacca,
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OPOAYKUHUSA. OKOJIOTMYECKUE MHUPAMUJbBI: MPOAYKLUHUU, YUCIEHHOCTH, OHOMAaCCHI.
CBoliCcTBa 3KOCUCTEM: YCTOMUMBOCTD, CAMOpPeEryJianus, pazsutue. Cykueccus.

IIpuponHble 3KOCUCTEMBI. DKOCHUCTEMBI O3EP M peK. DKOCHCTEMA XBOMHOIO WU
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpPOIIOT€HHBIE SKOCHUCTEMBI. ATpPO3KOCHCTEMBI. Yp603KOCUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (Qakrop ycroiuuBoct 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pazHooOpa3us Ha 3eMIie.

VYuenue B.W. Bepuaackoro o 6uocdepe. ['panutibl, coctaB u cTpykTypa ouocdepsi.
XKusoe BemectBo u ero @yHkuuu. OcobeHHOcTH Ouocdepsl Kak TIII00ATbHON
IKOCHUCTEMBI. J[uHaMu4eckoe paBHOBECUE U 00paTHas CBsI3b B Ouocdepe.

KpyroBopoTs! BeniecTB 1 OMOre0OXMMUYECKUE LIUKIIBI 371EMEHTOB (yriiepoja, a30Ta).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emun. AHTPOINOTeHHBIE H3MEHEHUsT B Ouocdepe.
['mo6abHbIE KOTOTUYECKHE TPOOIIEMBI.

CocymectBoBaHue npupoAsl U yenoBeuecTBa. CoxpaHeHue 6uopazHooOpasus Kak
OCHOBa yCTOMYMBOCTH Ouocdepbl. OCHOBA PAIMOHATIBHOTO YIPABICHUS MPUPOTHBIMU
pecypcamMu U UX UCTob30BaHue. JlocTHKeHrs OMOJIOTHH U OXpaHa IPUPOJIBI.

JHemoncmpayuu:

Ilopmpemuwr: A.Jlx. Tencin, B.H. Cykaués, B.I1. Bepnaackuii.

Tabnuyer u cxemor: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llemu mnutanua», «IDKoIOrHYECKas MHUPAMUIIAN,
«buocdepa u uenoBek», «IKocHCTeMa IIUPOKOIUCTBEHHOIO Jjecay, «IDKOCUCTeMa
XBOMHOTO Jecay, «buoneHo3 BogoéMa», «ArpoueHo3», «lIpuMepHbie aHTPOIIOTEHHbBIE
BO3JCUCTBUSA Ha MpUpoAy», «BaxHelmne HCTOYHUKM 3arps3HCHUsS BO3AyXa U
IPYHTOBBIX Boa», «llouBa — BakHelmias coctaBisiomas Ouochepor», «DakToOpsl
nerpanamnuu mouBy, «llapaukoBerit 3pdexT», «DakTopsl paaAuOaAKTUBHOTO 3arpsA3HEHUS
o6uochepr», «O6mIas cTpykrypa 6nochepr», «Pacnpocrpanenue xxu3Hu B 6nocheper,
«O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriaepomga B 6uochepe», «Kpyroopor
a30Ta B IIPUPOAEN.

O6opyznoBaHue: Mojelb-anmInKauus «TunuuHele OWOLIEHO3BI», TepOapuid
«PactutenpHple cOOOIIECTBa», KOJUICKIHMH «bHolleHO3», «Bpeautenn BaKHEHIIHX
CEIbCKOXO3IMCTBEHHBIX KYIBTYp», TepOapuu W KOJJICKIIUA PACTCHUH W KUBOTHBIX,
MpUHAJJIEKAIIME K Pa3sHbIM SKOJIOTMYECKUM rpynmnaMm oJHoro Buaa, KpacHas kHura
Poccuiickoit @enepannn, n300pakeHHs] OXPAHSIEMBIX BUIAOB PACTEHUH U KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBbI
1O BUOJIOI'MU HA YPOBHE CPETHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO ycraHaBauBalOTCs TPEOOBAHUS K pe3yibTaTaM OCBOEHUS
oOydJarolmuMucs  MOpOorpaMM  CpelHero  olmero  oOpa3oBaHUA:  JIMYHOCTHBIM,
MeTanpeMETHBIM U TIPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATDBI

B crpykType JHMYHOCTHBIX PE3YyJbTATOB OCBOCHUSI TipeaMeTra «buomorus»
BBIZICJICHBI CJICAYIOIIME COCTABIIAIONINE. OCO3HAHUE OOYYAONIUMUCS POCCUNUCKOM
rpaXJaHCKOM MIAEHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICJICHUIO, HAJTUYUE MOTHUBAIIMU K OOyYeHHIO OMOJIOTHH, IEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUM JIMYHOCTH HA OCHOBE KIIFOYEBBIX IICHHOCTEH H
UCTOPUYECKUX  TPAAUIIUA  pa3BUTUSI ~ OMOJIOTMYECKOTO  3HAHWS, TOTOBHOCTBHU
CIIOCOOHOCTh 00YYAIOIIMXCSI PYKOBOJCTBOBATHCS B CBOCH JICSITEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMH, NPHUCYIIUMHU CHCTEME OHOJOTHYECKOr0 00pa3oBaHMUs,
HaJIMYME HKOJOTHUYECKOTO IPAaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTh IEJIIM M CTPOUTH
’KM3HEHHBIC TIJIAHbI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHMS Tpeamera «bUOJOrus» JOCTUTAIOTCSB
€IUHCTBE  Yy4eOHOM W  BOCIUTATEIbHOW  JCATEILHOCTH B  COOTBETCTBUHC
TPAAULIMOHHBIMUA POCCUUCKMMM COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU M JTyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, TPUHATBIMH B OOIIECTBE MpaBWIaMH W HOPMaMH
MOBEJIEHUS MW  CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHMS, CaMOBOCHIHMTAHUA U
CaMOpAa3BUTHS, PA3BUTHSI BHYTPEHHEW MO3UIIMU JIMYHOCTH, MATPUOTU3MA, YBAKEHUSIK
3aKOHY U MPaBOINOPAJKY, YEJIOBEKY TpyJla M CTapuieMy IOKOJEHHUIO, B3aWMMHOTO
yBaXEHUS, OEpEKHOr0 OTHOIICHUS K KyJIbTYPHOMY HAaCIEIUI0 M  TPATULHAM
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuiickont @enepanuu, OPUPOAE U OKPYKAKOMIICH
cpene.

JIM4HOCTHBIC pe3yNbTaThl OCBOCHHUS Y4YEOHOTO mpeaMera «bHOIOTHS» TOTKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh  OOYYAIONIUXCS  PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW TO3WUIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUCHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIINX TPAUIIHOHHBIM
IICHHOCTSIM POCCHMCKOTO OOINECTBA, pACIIMPESHHE J>KU3HEHHOTO OIBITa M OIbITa
NESITEIbHOCTA B MPOIECCE peaar3allyd OCHOBHBIX HAMPAaBJIECHUN BOCIHUTATEIBLHOU
JIEATSIILHOCTHU, B TOM YHCJIE B YAaCTH:

1) rpaxxaaHCcKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TTO3HMIIMK OOYydYaromerocss Kak aKTHBHOTO
1 OTBETCTBEHHOI'O YJIeHa POCCUUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, yBa)KCHHE 3aKOHA
Y MPaBOTIOPSIKA;
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TOTOBHOCTh K COBMECTHON TBOPYECKOW MEATEIbHOCTH MPU CO3JAHUU y4eOHBIX
MIPOEKTOB, PEIIEHUH YYEOHbIX U MO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU OMOJIOTMYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAEsATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMEHHE VYYHUTHIBATh B CBOMX JCHCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIIOJIe C pa3sHBIMU YOEXKACHHUSAMH, KyIbTYPHBIMH IEHHOCTSIMHU U
COLIMAJIBHBIM TMOJIOKEHUEM;

TOTOBHOCTbh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOI'O BBIMOJHEHUS YUEOHBIX,
MO3HABATEIbHBIX U MCCIIEIOBATEIBCKUX 3a]1a4, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OIIMOHEHTOB MPH OOCYKJIEHUHU CITIOPHBIX BOIMPOCOB OMOJIOrMYECKOTO COJEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM €SI TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOW TIpa)KTaHCKOM HWJIEHTHYHOCTH, MATPUOTHU3MA,
YBAKEHHS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH mepen PoamHoM, ropaoctu 3a
CBOM Kpa#, CBOIO PoauHy, CBOW S3BIK W KYJIbTYPYy, HIPOIUIOE W HACTOAILIEE
MHOT'OHAllMOHAJILHOI0 Hapoaa Pocenu;

LIECHHOCTHOE OTHOLICHUE K NIPUPOJHOMY HACIECAUI0O U IAaMATHHUKaM IIPUPOIBI,
JNOCTVKEHUsIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHUHCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJOTHHY, TTOHUMAaHUs 3HA4YE€HUS OMOJIOTMM B MO3HAHWUU 3aKOHOB MPUPOJIbI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CiHyXKeHHI0O U 3ammute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CYIH0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
OCO3HaHHe JTYXOBHBIX HEHHOCTEN POCCUHCKOTO Hapo/a;
c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUCCKOTO ITOBEICHHS;
CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
0CO3HAHHE JJMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHUBOTO OyMYIIEro; OTBETCTBEHHOE
OTHOIICHUE K CBOUM POJIUTEISAM, CO3/IAHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS HNEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBUM C TPATULUAMHU
Hapo0B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHHUS:

ACTETUYCCKOE OTHOIICHWE K MHUPY, BKIIOYas DJCTCTUKY OBbITa, HAYYHOTO H
TEXHUYCCKOTO0 TBOPUYECTBA, CIIOPTA, TPYAa, OOMIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHHE AMOITMOHAIBLHOTO BO3JCHCTBHUS JKUBOM NPHUPOABI M €€ IICHHOCTH,

TOTOBHOCTB K CAMOBBIPAKCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE ITPOSIBIISATh
KadecTBa TBOPUCCKOH JIMIHOCTH,
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5) ¢pusuveckoro BocnuTaHusi, (GOPMHUPOBAHMS  KYJAbTYPbl 310POBbS W
IMOIMOHAJIBLHOIO 0JIATOTOJTYYHsI:

MOHMMAaHKWE W peaiu3alus 370pOBOro U 0e3omacHoro obpasza *U3HU (310pOBOE
MUTaHUE, COOJFOJICHNEC TUTHCHHYECKUX TPaBWI W HOPM, COATAaHCHPOBAHHBIA PEKHM
3aHITHHA M OTIIbIXA, PETYIsIpHas (U3NIecKas aKTHBHOCTH), OEPEKHOT'0, OTBETCTBEHHOT'O
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3MYECKOMY H TICUXHUYECKOMY
3JI0POBBIO;

MOHMMAaHUE IEHHOCTHU TMPaBWJI WHANBUAYATLHOTO U KOJUICKTUBHOTO O€301TacHOT0
MOBE/ICHHS B CUTYAIIUSX, YTPOXKAIOIINX 370POBBIO U KU3HHM JIHOJICH;

OCO3HAHHWE TOCIACACTBUH W HENPHUITHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
AJIKOT0JISI, HAPKOTHUKOB, KypEHUS );

6) Tpy10BOI0 BOCIMTAHUS:

TOTOBHOCTH K TPY/Y, OCOZHAHUE IIEHHOCTHU MacTePCTBa, TPYAOJIIO0UE;

FOTOBHOCTh K AaKTHUBHOH JCATCILHOCTH TEXHOJIOTMYECKOH U  COIHAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUJIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHSITh TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IMuHbIM cdepaM NpodecCUOHATBHONW JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIiei mpodeccun U peaanu3oBbIBaTh COOCTBEHHBIC
’KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSIKEHUH
BCEH KM3HU,

7) IKO0JOrHYeCKOro BOCIMTAHHUS:

AKOJIOTHUYECKH I1eIeCO00pPa3HOe OTHOIICHUE K MPHUPOJIC KaK MCTOYHHMKY KM3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS ~ JKOJOTHYECKOM  KYJbTYphl: NPHOOpPETEHHE  OIbITa
MJJAHUPOBAHUS MOCTYIKOB M OIIEHKM MX BO3MO’KHBIX MOCJEACTBUI MJISI OKPY>KaroUIeu
Cpelpbl;

0CO3HAHHUE TJIO0ATBLHOTO XapaKTepa YKOJIOTHISCKUX MTPoOJIeM 1 IyTeH X PeIICHHS;

CITOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMble MPU MU3YYCHUH OHMOJOTHH 3HAHUS U
YMEHHUS TPH PEIICHUH MPOOJIeM, CBI3aHHBIX C PAlMOHAIBHBIM IIPUPOIOTIOIH30BAHHEM
(cobOmroieHre TIpaBWJI TOBEACHUS B TNPHPOJE, HAMPABICHHBIX Ha COXpaHCHUE
paBHOBECHS B SKOCHCTEMAaX, OXpaHy BUIOB, YKOCUCTEM, Orochephl);

AKTUBHOE HEMPUITHE ACUCTBHUH, MPUHOCSIIIUX BpPEJ OKPYXKAIOIMIEH MPUPOTHOU
cpene, yMEHHE IIPOTHO3MPOBATH HEOJArONMPHATHBIC SKOJOTHYCCKHE ITOCICACTBHUS
NPEeANPUHUMAEMBIX JEMCTBUN U MIPEIOTBPAIATh UX;

HUIMYUE PA3BUTOrO HKOJOTHYECKOTO MBIIIJICHUSA, 3KOJOTHYECKOW KYJIbTYPBHI,
ONbITa JACATEILHOCTH 3KOJOTMYE€CKON HAIpPaBICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
MMM B TO3HABaTEJIbHOM, KOMMYHHMKATHBHOM M COIMAIbHOW MPaKTHKE, TOTOBHOCTHK
YYaCTHIO B MPAKTUUECKOW AEATEIBHOCTH 3KOJIOTMYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH M OOIECTBEHHOW MPaKTUKHA, OCHOBAaHHOTO HA JUAJNOTe KYJIbTYP,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJHUKYIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YWTATENbCKOM KYJIBTYpPHl Kak CpeACTBa
B3aMMOJCHCTBHS MEXKIY JIFOJIbMU U TIO3HAHHSI MHPA;

MOHUMaHHe crenu(UKU OMOJOrUU KaK HayKH, OCO3HAHUS €€ poiu B pOpMUPOBAHUU
palMOHABHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUM [EIOCTHOTO TpEACTaBIICHUS 00
OKpY)KarIlleM MHpE KaKk O €IMHCTBE MPUPOJBI, YeloBeKa M OOIIecTBa, B MO3HAHUU
NPUPOTHBIX 3aKOHOMEPHOCTEH H pEHIeHUH TpoOJeM COXpaHEHHS MPUPOTHOTO
pPaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JJII COBPEMEHHOW IIMBWJIM3AIINN:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/aHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PECYPCHBIE MPOOJIEMBI Pa3BUTHS YEIIOBEYECTBA,
NOWCKa TyTeH BBIXOAA W3 TJIOOAIBHBIX JKOJOTHYECKUX TMpodJeM U obecreueHus
nepexofa K yCTOHYMBOMY DPa3BUTHIO, PAMOHAILHOMY HCIIOJIE30BAHUIO TPUPOIHBIX
pecypcoB U GOPMUPOBAHNIO HOBBIX CTAHAPTOB KH3HMU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUH OMOIOTHYECKUX 3HAHWU B IEJSAX MOBBIIICHHS
o0miel KyJbTypbl, €CTECTBEHHO-HAy4yHOW TIpPaMOTHOCTH, KaK COCTAaBHOM dYacTH
(YHKIMOHAJIBHON TIpaMOTHOCTU oOOywaroumxcs, GOpMUpPYeMOW MIpU HU3Y4YEHHUH
OHOJIOTHH;

INOHMMaHHUE CYLUTHOCTU METO/I0B IIO3HAHNUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHUS AJI aHAJIM3a U OOBSICHEHUS SBJICHUM
OKpY)XaloIllero Mupa M MPOUCXOASAMMX B HEM M3MEHEHMH, yMEHHE JIeNaTh
00OCHOBaHHbBIE 3aK/IIOUYEHUSI HAa OCHOBE HAy4HbIX ()aKTOB M HMMEIOIUXCS JIAHHBIXC
LIEJIBIO MTOJIYUYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTb CAaMOCTOSITENILHO UCII0JIb30BAaTh OMOIOrMYECKHUE 3HAHUS JIJIsl pEIICHUs
npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IEHHOCTM HAyYHOM JAESITeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEIOBATENIbCKYIO NEATEIbHOCTh UHIUBUAYAIbHO U B TPYIIIE;

TOTOBHOCThH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHMIO,
K aKTUBHOMY IOJIy4YEHUIO HOBBIX 3HAHUN 1O OMOJIOTUU B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yibTaThl OCBOEHUS Yy4yeOHOro mnpeaMera «buomorus»
BKIIFOYAIOT: 3HAYWMbIE i (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOIIUXCS
MEXKUCHUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIleHAyYHbIE TMOHSATHS, OTpa)karollne
LETTOCTHOCTh HAYYHOM KapTUHBI MUpPA U CIIEUU(PUKY METOJI0B MO3HAHUS, UCTIOJIb3YEMbIX
B €CTECTBEHHBIX HayKax (BEILECTBO, dHEPrus, sIBICHUE, MPOLECC, CUCTeMa, HayYHbIN
(daKT, NPUHLUII, TUNIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIEIOBAHUE,



Denepanbhas pabouas mporpamma | buomorus. 10-11 kmaccel (0a30BbIil YpOBEHB)

HaOJII0ICHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTUX), YHUBEPCAJIbHbIE YUeOHbIE IEHCTBUS

(o3HaBaTENbHBIC, KOMMYHUKATHBHBIC, PETYISITUBHEIE), o0ecIeunBaroIne
dopMupoBaHue (PYHKIIMOHAIBHOH TPaMOTHOCTH ¥ COITMAJIBHOW  KOMIICTCHITUU
oOyyJaromuxcs, CIOCOOHOCTH 00yyaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIUCIMIUIMHAPHBIC, MHPOBO33PEHUYECKHUE 3HAHUS M YyHHUBEpPCAJbHbIE Y4YCOHBIC
JNEVCTBUSA B ITIO3HABATEIILHOW U COLIMAJIbHOM MPAKTHKE.

ITo3naBaTeabHBIE YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ
ba3zoBble jioruyecKue 1eMCTBUS:

CaMOCTOSITEILHO (DOPMYIUPOBATh U aKTyaJU3UPOBATH MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHWUU MPUEMBI JIOTMUECKOTO MBIIUICHHS (aHAIN3a,
CUHTE3a, CPAaBHEHUS, KJIaccuduKaiyu, 0000IIeHus ), pACKPBIBATH CMBIC]T OMOJIOTTYECKHUX
MOHATUN (BBIACIATh MX XapaKTEpHBbIC MPU3HAKH, YCTAHABIMBATh CBSA3U C JIPYTUMH
HOHSITUSIMHU);

OTIPENICIIATD NI JICSITEILHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JTOCTHXKCHHUS,
COOTHOCHUTD PE3yJIbTAThI ICSITSIBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCITIOJIH30BaTh OUOJIOTUYECKUE TTOHATHUS SISl OOBICHEHUS (DAKTOB U SIBJICHUM KUBON
IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJIEHUS (MHIYKTUBHbBIC, ETyKTUBHBIE, TI0 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX,
(opMyIHpPOBaTH BHIBOJBI U 3aKITIOYCHUS;

NPUMEHSITh CXEMHO-MOJIENIbHBIE CPEJCTBA MJis TPEJCTaBICHHS CYIIECTBEHHBIX
CBSI3el W OTHOIIICHUM B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEUNI
Pa3HOTO POJIa, BHISIBICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IIJIaH pEIIEHUS NPOOJeMbl € Y4E€TOM aHaM3a HMMEIOUIUXCS
MaTEpHUATIbHBIX U HEMaTEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIHLHOCTbH, OIICHMBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TMOCIIEICTBUI JEATEIbHOCTH;

KOOPAVHUPOBATh U BBINOJIHATH pabOTy B YCJIOBHUSIX PEAIbHOrO, BUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILIJIEHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciegoBarebCcKue JeHCTBUA:

BIAJICTh HAaBBIKAMH YYEOHO-HCCIEAOBATEILCKOW M TPOEKTHOW JEeATEIbHOCTH,
HABBIKAMH Pa3peIIeHus Mpo0iieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MIOMCKY METOAOB PELIEHUs MPAKTHYECKHUX 3a7ay, NPUMEHEHUIO Pa3IM4YHbIX METOIO0B
MTO3HAHUS;

WCMOJIB30BATH PA3JIMYHBIE BUJIBI JCATEIBHOCTH MO MOJIYUYEHUIO HOBOTO 3HAHUS, €r0
HMHTEpIpETALUU, TPEOOPaA30BaAHUIO U TPUMEHEHHIO B YUEOHBIX CUTYAllUSIX, B TOM YUCJIE
MIPU CO3JJaHUU YYEOHBIX U COLUANIBHBIX TPOCKTOB;

dbopMupOBaTh HAay4YHBI THUI MBIIUICHUS, BJIAJIETh HAY4YHOW TEPMUHOJIOTHEMH,
KJIFOYEBBIMU MOHITUAMU U METO/IAMU;
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CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHOMN 1EATEIbHOCTH
Y )KU3HEHHBIX CUTYaIHX;

BBISIBJISITh IPUUMHHO-CIIEJCTBEHHBIE CBA3U U aKTyaJM3UpPOBATh 3a7a4dy, BHIABUTATh
rUNoTe3y e€ peuieHus, HAX0UTh apPIYMEHTHI JJI 10Ka3aTeIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUS 3a7aud pe3ybTaTbl, KPUTUUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLEHKY HOBBIM CHUTYyalUsM, OLIEHUBaTh MNPUOOPETEHHBIN  OMBIT;

OCYILECTBIIATH LIEIEHAIIPaBICHHBII TOMCK IEPEHOCA CPEACTB U CIIOCOOOB 1EHCTBUS
B IPO(PeCCUOHANIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B I[IO3HABATENbHYIO M MPAKTHUYECKYIO OO0JacTH
KU3ZHEEATEIBHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIE UJIEH, MPE/jIarath OpUruiHaIbHbIC TIOJIXO/IbI U PEIICHUS, CTABUTD
npoOJIeMbl U 3a/1a4H, JOMYCKAIOIUE aJbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ nnpopmanmeii:

OPUEHTUPOBATBCS B PA3IMYHBIX HCTOYHHMKAX HWHPOpMAIHMH (TEKCTE Y4YEOHOTO
0COOUSI, HAYYHO-TIONYJIIPHOMN JTUTEpaType, OMOJIOTHIECKUX CI0BApSIX U CIIPAaBOYHHKAX,
KOMIIBIOTEpHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHamu3upoBaTh HHMOpPMAIUIO
Pa3TUYHBIX BUIOB U (HOPM MpeCTaBICHUS, KPUTHUYECKU OLICHUBATH €€ TOCTOBEPHOCTH U
HENPOTUBOPEUHUBOCTD;

(bopMynHpOBaThH 3aIIPOCHI U MPUMEHSTH Pa3IMYHbIE METOJIBI MIPH MOUCKE U 0TOOpE
Oounonornyeckoit HHGOpMALMHI, HEOOXOIUMOM /JIs BBHITIOJIHEHUS YU4eOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  KCHOJB30BaHHS  WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYIbTYPY AaKTUBHOTO HCIOJIB30BAHMS Pa3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BEIOMPATh ONTUMAIBHYIO (OPMY MpeICTaBICHHUS OMOJIOTHYECKOM
uHdopmaImu (cxeMbl, TpadUuKy, TUarpaMMBbl, TAOIHIIBI, PUCYHKH U JIPYTOE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MpHU paboTe ¢ OMOJIOTHYECKON
uHdopMaIeil: TPUMEHSITh XUMHYECKUe, (U3MYECKHe M MaTeMaTUYeCKHe 3HAKH H
CUMBOJIBI, (hOPMYITBI, a00peBHATYPY, HOMEHKIIATYPY, UCTIOIB30BaTh U TPEOOPA30BHIBAThH
3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BIIAJICTh HAaBBIKAMH PACIIO3HABAHUS W 3alIUTHl WH(OpMaIuu, WHOOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMmmyHukaTUBHBIE YHUBEpPCAJbHbIE YUeOHbIE eHCTBUA
OOmenue:

OCYyHICCTBAT KOMMYHHKAaIlMd BO BCCX C(I)ean KHU3HHW, AKTUBHO Y4YaCTBOBATb
B JMaJIOre WM JIUCKYCCHUU IO CYHIECTBY OOCyX)JgaeMod Tembl (YMEHHE 3aJaBaThb
BOIIPOCEHL, BBICKA3BIBATh CYXXACHHUA OTHOCHUTCIIbHO BBIIIOJIHCHUA Hpez[naraeMoﬁ 3ajgadu,
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YUHUTBIBATh MHTEPECHI U COTIACOBAHHOCTH MO3MUIMHI JPYrMX YYaCTHUKOB JUAora WiH
JTUCKYCCHH);

pacno3HaBaTh HeBepOalbHblE CpeacTBa  OOILIEHHUSA, [OHMMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(JIMKTHBIX CUTYyallMd, YMETb
CMSAT4aTh KOH(JIUKTHI U BECTH MEPETOBOPHI;

BJIAJETh pPA3JIMYHBIMU CHOCOOAMH OOIIEHHS W B3aUMOJACIHCTBHUS, IOHUMATh
HaMepeHUs APYTUX JIOACH, MPOSBIATh YBAKUTEIBHOE OTHOILIEHHWE K COOECETHUKY UB
KOppeKTHO! popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO U JIOTHYHO M3J1araTth CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHAS 1eATEJIbHOCTD:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIYaIbHON PabOTHI
IIPU PEIICHUH OHOJIOTUYECKOM MPpo0ieMbl, 000CHOBBIBAThH HEOOXOIUMOCTh MPUMEHEHUS
IPYIIOBBIX (OPM B3aUMOACHCTBHS TP PEIICHUU YUCOHOM 3aa4H;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUN ¢ YUETOM OOIIUX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJIOT0 YJIeHa KOJUIEKTHUBA;

MPUHUMATH 1T COBMECTHOM JICSATEILHOCTH, OPTaHU30BBIBATh M KOOPJAMHUPOBATH
JEeNUCTBHS 1O €€ JOCTHXKEHHUIO: COCTABJISATh TUIaH ICUCTBUH, paclpeIesiTh POJIU C yUETOM
MHEHHMH YYaCTHHUKOB, 00CYXKJIaTh pe3yJbTaThl COBMECTHOUW pabOTHI;

OIICHUBATh KA4e€CTBO CBOEr0 BKJIaJa M KaXKIOTO YYaCTHHKA KOMAaHIbI B OOIIUMA
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

mpejyiaraTb  HOBBIE TPOEKTHI, OICHUBATh HJEHW C TO3UIMA  HOBH3HBI,
OPUTHHAJILHOCTH, MPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETHMYECKOE IMOBEJICHUE B PA3IMYHBIX CUTYAIHSX,
IIPOSIBJISATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHUBeEpPCaJibHbIE y4eOHbIe JeiiCTBUS
Camoopranusanus:

HCIIOJIb30BaTh OMOJIOTUYCCKUE 3HAHUS IS BBISBICHUS IMPOOJIEM W UX PCIICHHSB
KU3HCHHBIX U YICOHBIX CUTYaIIUSIX;

BHIOWPATh Ha OCHOBE OMOJIOTHUECKHUX 3HAHUH 11EJIEBbIE M CMBICIIOBBIC YCTAHOBKH B
CBOUX JICMCTBUAX U ITOCTYIIKAaX 10 OTHOLICHUIO K KUBOW IIPUPOAE, CBOEMY 310POBBIO U
310pPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEIbHO  OCYUIECTBJISITh  IO3HABATEIIBHYI) JEATEIBHOCTb, BBISBIISITD
mpoOJIemMbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aladyd B 00pa30BaTEIbHOUN
NEeSITEIbHOCTH U dKU3HECHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PELICHUS MPOOJEMbl C YYETOM HMMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAITOYTCHUI;

JlaBaTh OICHKY HOBBIM CHUTYaITUsIM;

pacmupsITh paMKH Y4€OHOr0 IIpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JienaTh OCO3HAHHBIA BBIOOP, ApryMEHTHUPOBAThH €ro, OpaTh OTBETCTBEHHOCTh3a
pELICHHUE;
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OLICHMBATh MPUOOPETEHHBIH OIIBIT;

CocOOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO IIUPOKON IPYAMIIMH B Pa3HBIX
00JacTsAX 3HAHWM, MOCTOSIHHO MOBBIIATH CBOM 0OOpa3oBaTENbHBIA W KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATE€IbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BJIAJI€Th HABBIKAMHU IO3HABATEIbHON pe(IeKCMU KaK OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBUN W MBICIUTENIBHBIX MPOLECCOB, UX PE3YJbTaTOB U OCHOBAaHUMU, UCIOIB30BAThH
npuémbl pedIeKCuu JUIsl OLIEHKH CUTYallMd, BHIOOpA BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKUA M CBOEBPEMEHHO MIPUHUMATh PEIICHUS N0 UX CHUXKEHUIO;

NPUHUMATh MOTHBBI M apT'YMEHTBI APYTUX IPHU aHAJIU3E PE3YJIbTATOB JACSTEIbHOCTH.

IlpunsiTuUe cedst M APyrux:
IpUHUMAThH ce0sl, MIOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX MIPU aHATU3€E PE3YIbTATOB 1€ TEIbHOCTH;
PU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;
Pa3BUBATH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIUHU JAPYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmertHbie pe3ynbTaThl ocBoeHus nporpamMmbl COO no 6uonoruu Ha 6a30BOM
ypOBHE BKIIOYAIOT crenuduueckue ains ydeOHoro mnpeameta «buonorusy» HaydHbie
3HaHMS, YMEHHUS M  CHOCOOBI  JEHCTBUH 1O  OCBOCHHIO, HMHTEpIIpETAIIH
U TpeoOpa3oBaHUIO 3HAHWM, BHUJIBI NESITEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWM B Ppa3IMYHBIX YYEOHBIX CHUTYyalUsiX, a TaKKe B pEaTbHBIX
KU3HEHHBIX CHUTyallUsiX, CBsI3aHHBIX C Owojoruedd. B mporpamMme mnpeameTHbIC
PE3yNbTATHI MPEICTABICHBI O TOJIaM 00y4YeHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOoro npeameta «buonorus» B 10 kiaacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUHN O MECTE W POJIU OMOJIOTHUHU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHUS, O BKIJIAJIE POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
OMONOrOB B pasBUTHE OWOJOTHH, (YHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa JJIs
pEIICHMS )KU3HEHHBIX 33]1a4;

YMEHHUE PaCKPhIBATh COJEPKaHHE OMOJOTHUYECKUX TEPMUHOB M MOHSITHUH: JKU3HB,
KJIETKA, OpraHu3M, MeTabomu3M (0OMEH BEIIECTB M MPEBPAIICHUE YHEPTUH ), TOMEOCTa3
(camoperynsiusi), ypOBHEBasi OpraHU3AIUsl JKUBBIX CHUCTEM, CaMOBOCIPOW3BEIACHHE
(pempotyKIiusi), HACJAEACTBEHHOCTh, U3MEHIMBOCTH, POCT U PA3BUTHE;

YyMEHUE  UW3JlaraTh  OWOJOTHYECKHE Teopuu  (KJIETOYHas, XpPOMOCOMHasl,
MyTallMOHHAs, LIEHTpalibHAsl J0rMa MOJIEKYJsipHOW Ouonoruu), 3akoHsl (I'. Mengens,
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T. Moprana, H.W1. BaBunoBa) u yueHus (0 LEHTpax MHOr0OOpa3usi U MPOUCXOXKICHUS
KyJnbTypHbIX pacteHudt H.M. BaBuioa), ompeaensiTh TpaHUIbI UX HPUMEHUMOCTH
K J)KUBBIM CHCTEMaM;

YMCHHE BJIQJCTh METOJaMH HAYYHOTO TIO3HAHUS B OWOJIOTHHU: HAOJIOJICHUE
M ONHCAHHWE J>KUBBIX CHCTEM, NPOIECCOB W SBICHUW, OpraHU3alMs M TIPOBEICHUE
OMOJIOTUYECKOTO DKCIICPUMEHTA, BBIJIBHOKCHHE THIIOTE3bI, BBISIBICHHUE 3aBUCHMOCTH
MEXIY WCCICIYEeMbIMH BEIWYMHAMH, OOBICHCHUE IIOYYCHHBIX PpPE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHSITHI, TEOpPUH M 3aKOHOB, YMEHHE JIeJIaTh BBIBOJBI HA
OCHOBaHHH TTOJTYYEHHBIX PE3YJIBTATOB;

YMCHHE BBIJCISATh CYIICCTBCHHBIC TPU3HAKKM BHUPYCOB, KIETOK IPOKAPUOT
U DYKapwWoT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIICCTB M TIPEBpAICHUS SHEPTHMH B KICTKE, (OTOCHHTE3a,
IUTACTHYECKOTO W JHEPreTHMYeCcKoro OoOMeHa, XEMOCHHTEe3a, MHUTO03a, Meiio3a,
OILTIOIOTBOPCHMS, Pa3MHOKCHHUS, HHIMBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3);

YMCHHE TIPUMCHATH TIOJyYCHHBIC 3HAHUSA JJI1 OOBSICHCHUS OHMOJOTHYCCKUX
IIPOIIECCOB M SABJICHUH, JIJISl IPUHATHUS MPAKTHUYCCKUX PEIICHUN B MOBCEIHEBHOMN JKU3HU
C L1eTbI0 o0ecrieyeHus1 0€30MacHOCTH CBOETO 3/10POBbsI U 3/I0POBbS OKPYKAIOIIUX JTFOCH,
COOJIIOJICHUST HOPM TpPaMOTHOTO TIOBEJCHUS B OKPYKAIOIICH NPUPOJHON cpeje,
NOHMMaHHe HEOOXOIMMOCTH HCIOJb30BAHUS JOCTHXKEHUN COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJOTUM JIJISl PAIIOHATILHOTO TPUPOIO0IIOIb30BAHUS;

yMEHHE peliaTh dJIeMEHTapHble TeHETUYECKHe 3aJaud Ha MOHO- M TUTHOpUIHOE
CKpEIIMBaHUE, CIICTUVICHHOE HaclieJOBaHWEe, COCTaBIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs IS MPEeJCKa3aHusl HAcleI0BaHUs PU3HAKOB Y OPraHU3MOB;

yMEHHE BBHITIOJIHATH JIAOOPATOPHBIC M MPAKTUYECKHUE PabOThI, COOMI0ATh TpaBUia
pu paboTe ¢ ydeOHBIM U JTabopaTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTUYECKH  OLEHMBaTh W  HMHTEPIPETUPOBATH  MHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPIKaHMS, BKIIOYAIONIYIO TICEBAOHAYYHbIC 3HAHHS U3 PA3IMYHBIX
UCTOYHUKOB (CpelCcTBA MAaccoBOM HWH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MAaTepualbl),
ATUYECKUE aCMEeKThl COBPEMEHHBIX HCCIEOBaHWA B  OHWOJOTWMH, MEIUIIUHE,
OMOTEXHOJIOTHHU;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas
OMONOTHYECKYI0 MH(DOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOIH30BATh
MOHATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHble  pe3yiabTaThl  OCBOEHUs  y4yeOHoro mnpeamera  «buonorus»
B 11 kJ1acce J0DKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE M POJIU OMOJIOTHUHU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHUU COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapPTHHBI
MHpa U HAYYHOI'O MHUPOBO33PEHMS, O BKJIAJ€ POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTHM, (YHKIMOHAIBHOW TIpPaMOTHOCTH YeJOBEKa s
pelieHus JKU3HEHHbIX 3a]1a4;
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YMEHUE PACKPBIBATH COJEpKaHUE OUOJOTUYECKUX TEPMUHOB U TMOHATHI: BUJ,
MONyJISIIUSL, TEeHO(MOH, SBOJIONUS, JBWXYIIHE CUIbl ((paKTOpPbI) HBOIIOLNH,
MPUCHIOCOOJICHHOCTh ~ OPraHM3MOB, BHUA000pa30BaHUE, 3KOJOTMUYECKHE (HAaKTOPHI,
AKOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYICHThI, 1ENU MUTaHUS, IKOJOTUYECKas
nupamMujia, OuoreoreHos, ouocdepa;

yMEHHUE H3JlaraTh OUOJOTHYEcKue Teopuu (dBojoruoHHas Teopus Y. JlapBuHa,
CUHTETHYECKass TEOpHUs DBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxonctBa K.M. bopa, uepenoBaHus IIaBHBIX HampaBieHUW W myTed sBosronuu A.H.
CemeproBa, yuenus o Ouochepe B.U. Bepuanackoro), ompenensith T'paHHUIBI HX
MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BIQJ€Th METOJlaMH HAy4YHOrO0 TIO3HAHUS B OHWOJIOTHUU: HAOJIOJCHUE
U ONHUCAaHUE J>XHMBBIX CHCTEM, MPOIIECCOB U SIBJICHUM, OpraHu3anus U TPOBEICHUE
OMOJIOTMYECKOTO DKCIIEPUMEHTA, BBIIBU)KCHUE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTHU
MEXIy HCCIEIyeMbIMU BEJIUYMHAMH, OOBSCHEHHE TOJYYCHHBIX PE3YIbTaTOB,
UCITOJIb30BaHHBIX HAYYHBIX TOHATUN, TCOPUW W 3aKOHOB, YMEHHE JIeJlaTh BLIBOJBI Ha
OCHOBAHUU IMOJYYCHHBIX PE3YIbTATOB;

YMEHHUE BBIJICIIATH CYIIECTBEHHBIE TPU3HAKHA CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TIOMYJISILIMM, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIEHO30B U
HKOCUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACJIEICTBEHHON M3MEHUYUBOCTH, €CTECTBEHHOIO
oT0opa, BUI000pa30BaHUsl, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, IEHCTBUS HKOJIOTHYECKUX
(GakTOpOB Ha OpraHU3MbI, MEPEHOCAa BEIIECTB MU IMOTOKA JHEPrUU B IKOCUCTEMAX,
AHTPOIIOIrE€HHBIX U3BMEHEHUN B SKOCHCTEMAX CBOEU MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IIUKIOB B Ouocdepe;

yMEHHE TPUMEHSATh TOJyYEHHbIE 3HAHUS 7S OOBICHEHUS OUOJOTHYECKUX
IPOLIECCOB U SIBIICHUM, JJISl PUHATHUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMN KU3HU
C 11eTbI0 00ecTieueHus 6€30MaCHOCTH CBOETO 3/I0POBbSI U 3JOPOBbSI OKPYKAIOIINX JIFOICH,
COOMIOJIEHNsI HOPM TpPaMOTHOTO TMIOBEJEHHS B OKpYXKAIOIIeW NpUpPOIHON cpene,
NOHMMaHHe HEOOXOIUMOCTH UCTIONB30BAHUS JOCTUKEHUN COBPEMEHHOM OMOJIOTHU IS
PalMOHATIBLHOTO IPUPOIOIIOIb30BAHUS;

YMEHHE pemaTh dJEMEHTapHble OMOJOTHYECKHE 3a/ladd, COCTaBJISATh CXEMBbI
MEPEHOCa BEIIECTB U YIHEPTUU B SKOCUCTEMAaxX (LEeNU MUTaHUA);

YMEHHUE BBIMIOIHATH JJa0OpPATOPHBIE U MPaKTHUECKUE padOThl, COONIOAATh MpaBuia
pu pabote ¢ y4eOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE  KPUTHUYECKH  OLEHMBAaTh WM  UHTEPIPETUPOBATH  HMHQPOPMAIHIO
OMOJIOTUYECKOTO COJIEP)KaHMS, BKIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHWS W3 Pa3IMYHBIX
HMCTOYHHUKOB (Cpe/cTBa MaccoBOW HMH(POpPMAINH, HAYYHO-TOMYJSIPHBIE MaTEPHUAIIBI),
paccMaTpuBaTh II00ATBHBIC YKOJIOTHUECKHE MPOOIEMbI COBPEMEHHOCTH, (JOPMUPOBATH
M0 OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3HITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE MHCHBMEHHBIE UM YCTHBIE COOOIIeHUs, 0000mIas
OMOJIOrM4ecKyt0 MHPOPMAIMIO U3 HECKOJIbKUX HCTOYHHMKOB, IPAMOTHO MCHOJIb30BATh
MOHSATUWHBINA anmapaTt OHOJIOTUH.
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10 KJIACC
HaumenoBaunue
No KomnnuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxkanue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Tema 1. buojsiorus kak Hayka

YKUBOW TIPUPOABI

(HabIroIeHUE, YKCIIEPUMEHT, OTTMCaHUE,
U3MEpEeHUE, KiTacCUupUKaIs,
MOJCITUPOBAHUE, CTATUCTHYCCKAS
00paboTKa TaHHBIX).

Hemoncmpayuu:

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsizu OMOJIOTHH PackpriBaTh coepkaHue TEPMUHOB U
HayK ¢ 00IIECTBEHHBIMHU, TEXHUYECKUMU U MOHATHI: HAYyYHOE MUPOBO33PEHHUE,
JIPYTUMU €CTECTBEHHBIMU HAyKaMH, Hay4Has KapTHHa MHpa, HAy4HbIN METO/,
dunocodueii, penmurueid, STUKOH, THNOTE3a, TCOPHUs, MCTO/IBI
3CTeTHKOH U npaBoM. Ponb 6uosoruu ?{CCHGHOBE‘HH’I' .
. .. | XapakTepu30BaTh OMOJIOTHIO KaK HAayK
B (hpopMupoBaHUM COBPEMEHHON HaYyYHOU PaKTep YK
€€ MECTO U POJIb CPEU APYIUX
KapTuHbl Mupa. CrucreMa GMOIOTMYECKUX
€CTECTBEHHBIX HayK. [lepeuncnars
HayK.
y paznensl OGMOIOTUH B COOTBETCTBUE
g emoncmp ‘”ﬁ’”’ M C 0OObEKTaMU H3y4YEHHUS.
opmpemui. . lapsun, I'. Menpen, Ha3zpiBaTh BaKHEUIIINE OTPACIIU
H. K. Konbnos, Jix. Yorcon u @. Kpuk. | gy0norimecknx snanmii n 3a/1auu,
Tabauywl u cxemwvl: «MeTOIbI TO3HAHUS crosimme nepes 6uonorueit XXI B.
YKUBOU TIPUPOJIBI»
1.2 | Meroasl mo3HaHUS 1 MeToabl MO3HAHUS KUBOU ITPUPOIBI PackpeiBaTh coaep:kaHue TEPMUHOB U

TOHSTHN: HAYYHBIA METO/I, METOIbI
HCCIeOBaHMUSA.

XapakTepu30BaTh OCHOBHBIE METO/IbI
TIO3HAHUSI )KUBOM MPUPOBI: HAOTIOICHHE,
AKCIIEPUMEHT, OMMMCAHUE, U3MEPCHUE,
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Jlabopamopnuie u npakmuueckue
paoombut:

[Ipaktuueckas padora Ne 1.
«Mcnonb30BaHNUE Pa3IMYHBIX METOJIOB
IPU U3YYEHUU OMOJTOTUUECKUX
00BEKTOB

[TpoBepounas padora: «buonorus kax
HayKa»

KJaccudukanus, MoeJIMpOBaHUE,
cTaTucTHYecKas 00paboTKa JaHHBIX

NToro yacoB 1o teme

2

Tema 2. JKuBbie cUCTEeMBbI U

HX OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IIPOLECCHI
Y UX U3yUYCHUE

1

JKubie cuctembl (OMOCUCTEMBI) Kak
peaIMeT U3ydeHus: OMOJIOTHH.
OTauune )KUBBIX CUCTEM

OT HEOPTAHUYECKON TIPUPOBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHM OpraHu3auu OUOCUCTEM:
MOJIEKYJISIPHBIA, OPTaHOUIHO-
KJICTOYHBIA, OPraHU3MEHHBIM,
NONYJIALMOHHO-BUAOBOM,
IKOCUCTEMHBIN (OMO-T€OIIEHOTUYECKHUIA),
onochepHbIii.

Hayxwu, nzydaromiyie OMOCUCTEMBI
Ha Pa3HbIX YPOBHSX OpraHU3AIUU.
Hemoncmpayuu:

Tabnuyvt u cxemvr: «OCHOBHBIC
MIPU3HAKU KU3HW», « Y POBHU

PackpeiBaTh copepxaHue TEPMUHOB U
MOHATHI: cucTeMa, OuojoruyecKkas
CUCTEMA, 3JIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BEIECTB, pa3MHOKEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCT,
M3MEHYUBOCTD, Pa3ApakUMOCTh,
HSHEPr03aBUCUMOCTb, YPOBHU
OpraHu3aIuy XKU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHIIUIIBI
OpraHu3anuu OMOCUCTEM: OTKPBITOCT,
BBICOKAs YIIOPSIOYEHHOCTD,
caMOpEerysiuus, HePAPXUIHOCTb.
[lepeuncnsaTe yHUBEPCAIbHBIE CBOWCTBA
JKABOT'O: €IMHCTBO XUMHYECKOTO
COCTaBa, Pa3IpaXuMOCTh, JABUKEHUE,
roMeocTas, poCT U pa3BUTHE,
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OpraHM3alUN KUBOUIIPUPOIBI».
Mopens monekynsl JTHK

HACJIEJICTBEHHOCTh, N3MEHUYNBOCTb,
ABOTIONIMS (TIPUCTIOCOOICHUE

K U3MEHSIOUINMCS YCIIOBUSM).
[TpuBOANTH IPUMEPHI OHOCHCTEM
pPa3HOTO YPOBHS OPTaHU3AINU U
CpaBHHUBATh MPOSIBICHUS CBOWCTB
KUBOTO HAa PA3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIC TPOIIECCHI,
NPOTEKAIoINe B ONOCHCTEMAX:
OOMEH BEIIECTB U MpeBpalIeHUE
YHEPTHH, CAMOBOCTIPOU3BEICHHE,
CaMOperyJsLus, pa3BUTHE.

Co0mroath nmpaBuia OEPEKHOTO
OTHOIIEHUS K KUBOU MPUPOJIC

Htoro 4yacoB 1o teme

1

Tema 3. XuMHu4YeCKHMii COCTAB M CTPOEHHUE

KJICTKH

3.1

XUMHUUYECKUH COCTAB
KJIeTku. Boma n
MUHEPAIBHBIE COJIN

1

XHUMHUYECKHUM COCTaB KIIETKH.
XHUMHUYECKHE DIIEMEHTHI:
MaKpO3JIEMEHTbBI, MUKPOJJIEMEHTHI.
Bona u MuHepanbHbI€ BEIESCTBA.
OYHKIIMU BOJIbl U MUHEPAJIBHBIX
BemiecTB B Kietke. [loanepxkanue
OCMOTHYECKOro OajaHca.
Hemoncmpayuu:

Juacpammur: «Pactipenenenue
XUMHUYECKHUX 3JICMEHTOB B HS)KMBOU
npupojae», «Pacnpenenenne XuMuIeCKuX

PackpriBaTh copepaHne TEPMUHOB

Y TIOHSITUI: 3JIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTbI, MUKPOSJIEMEHTHI;
MUHEpaJIbHbBIE BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JTATIONb, BOJOPOIHBIE CBS3H;
ruapoduIbHBIC U TUAPO(POOHBIE
BEIIIECTBA.

Jloka3pIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO M3 CBOMCTB JKUBOTO.
Pacripenenat XuMUYECKHUE DIIEMEHTHI
0 TPYIIIIaM B 3aBUCHMOCTH
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JJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabnuyer u cxemol: «llepuognueckas
Ta0JIMILIa XUMUYECKUX DJIEMEHTOBY,
«CTpOEHUEMONEKYIBI BOJIBI»

OT KOJIMYCCTBCHHOI'O IPCACTABUTCIILCTBA
B OpraHU3MCE; XapaKTCPHU30BaTh POJIb
OTACJIBHBIX JJICMCHTOB.

BBIABISATH CBS3B MCXKOY COCTAaBOM,
CTPOCHHEM MOJICKYJIbI XUMHYCCKOT'O
COCAMHCHUA U €TO (1)YHKLII/ISIMI/I B KIICTKC

3.2 | benku. CoctaB u benku. CoctaB U CTpOCHHE OCITKOB. PackpeiBaTh comepikaHue TEPMUHOB U
CTpOCHHE OEIIKOB AMUHOKHCIIOTBI — MOHOMEPHI OEITKOB. TIOHSTHH: OCJIKH, TIOJTUMEPHI, MOHOMEPHI,
HeszameHuMbBIC 1 3aMEHUMBIC AMUHOKHCJIOTHI, TTETITHHAS CBS3b,
AMUHOKHUCJIOTHI. AMHHOKHUCIIOTHBIH TIOJIMTICTITH/I, JICHATYpaIHsl.
COCTaB. YPOBHU CTPYKTYPHI OCITKOBOM XapakTepru3oBaTh OCIKH KaK Ki1acc
MOJIEKYJIBI (TIepBUYHAS, BTOpUYHAS, OpraHUYECKUX COCAMHEHUII;
TPETUYHAS U YETBEPTUYHASA CTPYKTYPA). | KIACCH(PHUIMPOBATH MX IO CTPOCHHIO
XUMHUYECKHUE CBOMCTBA OEIKOB. (rmobynsipubie U GUOPUILITPHBIE OCIIKH),
buonornyeckue GyHKIHUN OEIKOB. NEPEUUCTISTh U XapaKTepHU30BaTh
Jlemoncmpayuu: GbyHKIMN OCIKOB
Tabnuyet u cxemol: «CTpoeHUE
MOJICKYJIBI OCITKay.
Obopyoosanue.: CBETOBOH MHUKPOCKOII,
MUKPOTIPETapaThl
3.3 | ®epmeHTHI — depMeHTHI — OMOJIOTHYECKHE PackpbiBaTh coliepKaHU€ TEPMUHOB U
Ouonornyeckue KaTaau3aTophl. MOHATHI: PepPMEHTBI, aKTUBHBIN IIEHTD,
KaTaln3aTophbl Crpoenue epMeHTa: aKTUBHBIN IEHTP, | CyOCTpaTHas CHEU(PUIHOCTD,

cybcTpaTHas CreU(pUIHOCTD.
KodepmenTsl. Buramunbl.
Otnanuust epMeHTOB

OT HEOPTaHMYECKUX KaTaIn3aTOPOB.

KO(hepMEHTHI, OCITKN-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.

VYka3biBaTh OTIMYUSA (EPMEHTOB

OT HEOPraHUYECKUX KaTaIu3aToOpOB.
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JHemoncmpayuu:

Tabnuyer u cxemwvr: «CTpoeHUE
bepmenTay.

Obopyoosanue: 060pynoBaHUE
JUISl TIPOBEICHUST HAOJIOICHU,
U3MEPEHUH, SKCIIEPUMEHTOB.
Jlabopamopnusie u npakmuueckue
paoombul:

JlaGopartopnas padota Ne 1. «M3yuenue
KaTAIUTUYECKON aKTHBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMHJIa3bI
WJIA KaTayiasbl)»

OOBSICHATH POJIb PEPMEHTOB

B ()YHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B MPOMBIIIIJICHHOCTH, B MEJUIIMHE,

B IIOBCEJHECBHOM >XKHW3HU YEJIOBEKA

3.4

Yraesonsl. JInmmuael

VYri1eBopl: MOHOCAXapu bl (TIIFOK03a,
pub03a u 1e30Kkcuprud03a), Tucaxapubl
(caxapo3a, JIaKTO3a) U MOJIUCAXaPHIbI
(KpaxMmall, TIJIMKOTEH, 1EJIII0JI03a).
buonorndyeckue QyHKIIUU YTIEBOIOB.
JIunuabpl: TPUTIULEPHUIBI,
dbocdomunuabl, CTEPOUIBL.
['unpodunbHO-TUAPOPOOHBIE CBOKCTBA.
buonornyeckue GyHKIUHA TUTTUIOB.
CpaBHeHHE YIJIEBOIOB, OCIIKOB U
JUMHUIO0B KaK UCTOYHUKOB DHEPTHH.
Hemoncmpayuu:

Tabnuysl u cxemol: «YTICBOIBDY,
«JIummaery.

Obopyoosanue: 000pyIOBaHUE

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITHI: YTIIeBOABI, MOHOCAXAPHU/IBI,
JMCaxapu/Ibl, MOJIUCAXapUIbl, TIIOK03a,
pubo3a, ne3okcupudo3a, caxaposa,
JaKTO3a, MaJIbT0O3a, IEJUTI0N03a
(kmeTyaTka), Kpaxmal, TJIMKOTEH;
JIUTUJbI, TPUTTULEPUIbI (KUPBI, Macia),
dbochomunubl, CTEpPOUIHI.
XapakTepu30BaTh YIIEBOIbI, JIANIBI
KaK KJIaCCOPTaHMYECKUX COCIMHECHU.
KnaccudummpoBaTs yriaeBoabl ¥ TATTHABI
M0 CTPOCHHUIO; IEPEUUCTATH (PYHKITUN
YIIEBOAOB U JIUTHUIOB.

CxemaTH4ecku n300paxaTh CTPOCHHE
MOJICKYJI YTJIEBO/IOB, JIUTIHIOB
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JUIsl TPOBEICHUST HAOJII0ICHU,
U3MEPEHUH, IKCIIEPUMEHTOB

3.5 | HykneuHossie Hyxnennossie kucnotsl: JJHKu PHK. PackpeiBaTh conepkaHue TEPMUHOB U
KUCIOTHI. ATD Hyxneotuasl — MoOHOMEPSHI MOHSTHI: 1€30KCUPUOOHYKIEMHOBAS
HYKJIEMHOBBIX KACIOT. CTpoeHue n kucnota (JJHK), pubonyknennoBas
dbynkuuu JIHK. Ctpoenue u pyHkimu kuciora (PHK), nykneotun,
PHK. AT®: ctpoenue u pyHKIIHH. MOJIMHYKJIEOTUIHASA LIETb
Hemoncmpayuu: (MOAMHYKIEOTH]T), KOMILJIEMEHTAPHOCTD,
lopmpemuwi: [1x. YorcoH, @. Kpuk, dbynkuun JIHK (xpanenue u nepenaya
M. Vunkusnc, P. ®pankinuH. HACJIEICTBEHHOW MH(pOPMAIIHH); BUIbI
Tabnuysl u cxemol: PHK (undopmarnmonnas, TpaHcrnopTHas,
«Hyxneunosbsie kuciotsl; JJTHK», pubocomaibHas); ageHo3uHTpudochar
«buocunres 6enka», «CTpoeHue (AT®), makpospruyeckas CBs3b.
MouteKysiel ATD». XapakTepu3znupoBaTh HyKJIEUHOBBIE
Obopyoosanue: CBETOBOW MUKPOCKOII, KHCJIOThI KaK XUMHYECKHUE COETUHEHHS U
MHUKpPOIIPENapaThl HOCUTEIM HACJIEACTBEHHOU
uHpopMaIum.
OTmeuaTh OCOOEHHOCTH CTPOEHUS
MoJieKyn HykiIenHOBbIX KucnoT (JJHK,
PHK) u AT®.
CxeMaTtnuecku U300pakaTb CTPOCHUE
HYKJICOTU0OB, MOJIEKYJl HYKJIEHHOBBIX
kucinor, ATD
3.6 | Mctopust u METOBI [{uTomorust — Hayka O KJIETKE. PackpeiBaTh conep:xkaHue TEPMUHOB U

M3y4YECHUS KIETKHU.
Knerounas teopus

Knerounas Teopust — npumep
B3aUMOJEHCTBUS UAeH U (PaKTOB
B HAYYHOM NO3HAHUH.

MTOHATHUM: KJIETKA, [IUTOJIOT S,
PaCKpBIBaTh COJICPIKAHUE MTOJIOKEHUM
KJIIETOYHOU TEOPHH.
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Metoabl U3y4eHUs! KIETKH.
Jemoncmpayuu:

Ilopmpemur:

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

M. Ineiinen, K. bap, P. Bupxos.
Obopyodosanue. CBETOBOH MUKPOCKOTI,
MUKpOIIpenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX NOAKTEPUATIbHBIX KJIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJIYYCHHBIC C ITIOMOIIbBIO
CBCTOBOTI'O U DJICKTPOHHOTO MUKPOCKOIIa

[lepeyucnsaTe U xapakTepru30BaTh
OCHOBHBIC METOJIbl U3yUCHHS KIETKU:
(IpUrOTOBJIEHUE CPE3OB,

OKpallMBaHUE, MUKPOCKOIIUPOBAHHUE,
HEeHTpU(YrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK W TKaHEeM)

3.7

Kietka
KakK IeJIOCTHAsA
JKUBasg CUCTEMA

KieTka kak nenoctHast xuBasi CUCTEMA.
OO6mue Mpu3HaKM KIETOK: 3aMKHYTas
HapykHast MemOpaHa, moJsiekyisl JJHK
KaK T€HETUYECKHI anmapar, cucreMa
cuHTe3a Oenka. TUmbl KIeToK:
AYKapUOTUYECKAS] U NPOKAPHUOTHYECKAS.
Oco0EeHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Krnerounas crenka Gakrepuii. CTpoeHue
YKapUOTHYECKOM KieTKU. OCHOBHBIE
OTJINYMS PACTUTENIBHOM, )KUBOTHOU U
rpubHO KIeTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KIIETOYHAsI CTEHKA,
TJIMKOKAJIMKC, UX (PYHKITUH.
[Tna3maTuyeckas MeMOpaHa, ee CBOMCTBa
U QyHKIHH.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHH: KJIETKH (3yKaprUOTHYEeCKas,
MpOKapuoTHYEcKas), Maa3MaTuyecKas
MeMOpaHa (T1azMangemMma), TITHKOKAINKC,
TPAHCTIOPT BEUIECTB (MTACCUBHBIM,
aKTUBHBIN ), SHIOIIMTO3 ((paronuros,
MUHOIIMTO3), SK30IUTO3, KICTOYHAs
CTEHKA, HYKJICOUI.

CpaBHUBaATh MeXAYy COOOM
AYKapUOTHYECKUE U MTPOKAPUOTHUECKUE
KJIETKH; OTMEYaTh CXOJCTBO U Pa3IHYHUs
B CTPOEHUU KJIETOK OaKTepui,
YKUBOTHBIX, PACTEHUU U ITPUOOB

34



Denepasnbhas paboudas nmporpamma | buomorus. 10-11 kiaccer (6a30BbIil ypOBEHB)

JHemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

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

P. Bupxos.

Tabnuyst u cxemol: «CTpoeHue
AYKapUOTUYECKON KIETKNY», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHUe
pacTUTeNnbHON KIETKNY, «CTpoeHue
MPOKAPUOTHUIECKON KIICTKH.
Obopyodosanue.: CBETOBOH MUKPOCKOTI,
MUKpOIIpEenapaThl PaCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATBHBIX KIETOK

3.8

Ctpoenue
AYKapUOTHYECKOM
KJIETKU

[IuTomna3zma u ee OpraHoUIbI.
OnHnomeMOpaHHbBIE OPTaHOUIBI KIICTKH:
OIIC, anmapat 'onabaKu, TU30COMBI.
[TomyaBTOHOMHBIE OpPTraHOU bl KJICTKHU:
MUTOXOHJIPUHU, TIIIACTUIBI.
[IpoucxoxaeHne MUTOXOHIPUN U
mIactud. Buasimractus.
HemMemOpaHHBIC OpPraHOUIBI KICTKH:
pHUOOCOMBI, KJICTOYHBIN IIEHTD,
HEHTPUOJIH, PECHUUKH, KTy TUKH.
OYHKIIUKA OPraHOUIOB KJICTKH.
BxaroueHus.

S npo — perynsTopHbIi NUEHTP KIETKH.
Ctpoenue sizpa: sjaepHas 000JI04Ka,
Kapuoruia3Ma, XpOMaTHH, SPBIIIKO.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: IUTOIUIa3Ma, OPTaHOUIBI,
sHomIazmatudeckas cethb (II1C),
anmapat ["onbmku, TH30COMBI, BaKyOIb,
MUTOXOHAPUH, TUTACTH]IBI (XJIOPOTLIACTHI,
XPOMOTIIACTHI, JIEUKOIIJIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIH
HEHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKIIOYCHHUS, SAPO, SAepHas
000J104YKa, KapuoIuia3Ma, XpOMaTHH,
AJIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOEHUE DYKAPUOTUUECKOM
KJIETKH IO U300paKEHUSIM U

Ha MUKpoTpenaparax;
KJIacCCU(ULIUPOBATH OPTaHOUIbI
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Xpomocombl. TpaHCTIOPT BEIIECTB

B KJICTKE.

Jemoncmpayuu:

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

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

P. Bupxos.

Tabnuyst u cxemor: «CTpoeHue
AYKapUOTUYECKON KIETKN», «CTpoeHue
KUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTeNbHON KIETKNY, «CTpoeHue
MPOKAPUOTHIECKON KIICTKUY,
«CTpoeHue sipa KIeTKI.
Obopyodosanue.: CBETOBOH MUKPOCKOII,
MUKPOTMPENapaThl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnusie u npakmuueckue
pabomut:

Jlabopatopnas pabora Ne 2. «U3yuenue
CTPOCHHUS KIJIETOK PACTEHUM, ’KUBOTHBIX U
OaKTepHii Mo MEKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpEenapaTax U UX OMHUCAHUE
KonTpomnwsHas pabora: CTpoeHHE KICTKH

B 3aBUCHMOCTH OT OCOOEHHOCTEHN X
cTpoeHus (0HOMEeMOpaHHbIE,
JByMEMOpaHHbIE, HEMEMOpPaHHbIE);
ONMUCHIBATh QYHKIMU KaKJI0TO
OpraHouja B KJIETKE.
XapakTepu30BaTh KJIETOYHOE PO KaK
MECTO XpaHeHus, nepeaayu (yIBoeHue
XpOMOCOM) U peallu3aluu
(TpaHCKpUIILIKA ) HACJIEICTBEHHON
uH(pOPMAIH KIETKH.

[lepeuncnsiTh U ONMUCHIBATH KOMITOHEHTHI
anpa 1 ux QyHKIUU;

CxeMaTuyHO M300paxaTh CTPOCHUE
PACTUTEIBHON U )KUBOTHOM KIIETKHU.
OOBsACHATH OMOJIOTUYECKOE 3HAUCHUE
TPAHCIOPTA BEIIECTB B KIETKE

HToro yacoB no treMe 8
Tema 4. JKuzHeaeATeIbHOCTh KJIETKH
4.1 | OOMeH BeIIeCTB. 2
IInacTuueckuit
ooMmeH. ®oToCHHTE3.
XeMOCHHTE3

OOMEeH BelecTB, WA METa00IU3M.
Accummisinus (MIacCTUYECKUl OOMEH)
U TUCCUMIIANNS (SHEPTETHUUECKUM
00MEH) — JIB€ CTOPOHBI €IUHOTO

PackpsiBaTh coiepkaHle TEPMUHOB U
MOHSTUN: OOMEH BEIIECTB U
npeBpanieHue Heprun (MeTadboau3m),
ACCUMMJIALIMS, TIJIACTUYECKUIM OOMEH,
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npoiiecca Metadonu3ma. Posib 3aK0OHOB
COXPAHEHHUS BEIIECTBA U YHEPTUHU

B MOHUMaHUM MeTabonu3ma. Tumsl
oOMEHa BeIEeCTB: aBTOTPO(QHBIN U
rereporpodHbiii. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MIPEeBpaIlieHUU
sHepruu B kieTke. DOTOCUHTES.
CgeroBas 1 TeMHOBas (a3bl
dbotocunTesa. Peakniun porocunresa.
O¢ddexTuBHOCTD POTOCUHTESA.
3HaveHue HOTOCUHTE3A JJISI )KU3HU
Ha 3emiie. BiausHue ycioBuii cpenbl
Ha (OTOCUHTE3 U CIOCOOBI MOBBIIIICHUS
€ro MPOAYKTUBHOCTHU Y KYJIbTYpPHBIX
pacTEeHUM.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIINE
OakTepun. 3HaAUCHUE XEMOCUHTE3a
JUIA )KU3HHU Ha 3eMiie.
Hemoncmpayuu:

llopmpemuwi: K. A. Tumupsizes.
Tabnuysl u cxemvl: «XJIOPOTLIACTY,
«DoTocuHTE3»

JTUCCUMWISIIUS, SHEPTETUYECKU OOMEH,
dboTocunTes, PoTONNU3,
dbochopunupoBaHue, MEPEeHOCUUK
MPOTOHOB, XEMOCHUHTE3.

OmnuceiBaTh (OTOCUHTES, MPOIECCHI,
MPOTEKAIOLINE B CBETOBOM U TEMHOBOU
dbaze.

BBISBISATE TPUUMHHO-CIICICTBEHHBIE
CBSI3U MKy TIOTJIOIIICHUEM COTHEYHOM
SHEPTHH XJIOPOPUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATh UCXOAHBIC BEIIECTBRA,
KOHEYHBIE TPOIYKTBI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOU U
TEMHOBOU (a3bl POTOCUHTE3A;
CpaBHUBATH (POTOCMHTE3 U XEMOCUHTES.
OnenuBath 3HaUeHUE (POTOCHHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3eMlie

4.2

DHepreTUYeCKui
oOMeH

DHepreTuyecKuii 0OMEH B KIIETKE.
Pacuienienuie BenecTs, BbIJICICHUE U
AKKyMYJIMPOBAHHUE YHEPTUU B KIIETKE.
DTarbl YHEPTETUUYECKOT0 0OMEHA.
I'mukomus. bpoxeHnnen ero BUAbL

PackpbiBaTh coJiepaHU€ TEPMUHOB U
MOHSITUINA: SHEPTeTUUECKUI OOMEH,
TJIMKOJIU3, MOJIOYHOKHUCIIOE OpOXKEHHE,
CIIUPTOBOE OpOXKEHUE, OMOIOTHYECKOE
OKHUCJIEHUE, KJIETOYHOE JbIXaHUe,

37



Denepasnbhas paboudas nmporpamma | buomorus. 10-11 kiaccer (6a30BbIil ypOBEHB)

Kucnoponnoe okucinenue, uim
KJIeTOYHOE JbixaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTD
SHEPreTUYecKoro 0OMeHa.
Jemoncmpayuu:

Tabnuyvt u cxemwvi: « TUTBITATAHUY),
«Metabonuzm», «MUTOXOHAPHUAY,
«JHEPreTUYeCcKuii 0OMeH»

TUCCUMUIIAINS, (PEepMEHT.
XapakTepu3oBaTh OOMEH BEILIECTB U
IpeBpalleHUEe SHEPTrUun (METaboIn3M)
KaK OJTHO MX CBOWCTB KHBOTO.
[lepeyucnsaTb 0COOEHHOCTHU
TUTACTUYECKOTO U DHEPTETHYECKOTO
oOMeHa B KJIETKE; YCTaHaBIINBATh
B3aMMOCBSI3b MEXITY HUMHU.

PaznmnuaTh THUIIEI OOMEHA BEIICCTB

B KJIETKE: aBTOTPO(MHBIN 1
reTepoTpOHBIN.

OnuceIBaTh 3TAIBl YHEPTETUICCKOTO
oOMeHa (OArOTOBUTEIBHBIH,
OCCKHUCIIOPOIHBIN, KUCITIOPOIHBIN)

U CPAaBHHUBATh UX MEKIY COOOIA.
XapakTepu30BaTh PEaKIMy TIUKOIN3a,
OpO>KeHMsI, KJIETOYHOTO JbIXaHUS;
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIC
CBSI3M MEKy TITUKOIIN30M, KJIE€TOYHBIM
JIbIXaHUEM U CUHTE30M MOJeKya ATO.
CpaBHuBaTh 3QHEKTUBHOCTD
OECKHUCIOPOTHOTO ¥ KUCIOPOJAHOTO
ATaToB

4.3

Bbuocunres Oesika

Peakuum MmaTpuuHOro cuHTE3A.
I'enernueckast nadopmanmst u JJHK.
Peanuzanus renernueckoi
uH(popMaLKK B KIIETKE.

PackpsiBaTh coaepkaHne TEPMHUHOB
U MOHSITUMN: T'€H, TCHETUUYCCKUU KO/I,
MaTPUYHBIN CUHTE3, TPAHCKPUIIIIHS,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,
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I'eneTnyeckuil KOJ UEro CBOMCTBA.
TpaHCKpUIILIUA — MATPUYHBIN CUHTE3
PHK. Tpaucasuus — OuocunTe3 6enka.
Oransl Tpancasuuu. KogupoBanue
aMHUHOKHCIIOT. Posib pubocomB
OuocuHTEe3e OcnKa.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbos.

Tabauywvt u cxemor: «Ctpoenue JIHK»,
«CtpoeHue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Pemmukanus JITHK»,
«l'eHeTUECKUN KOI.

Obopyodosanue.: MOJIEIN- AaNITTUKAITIN
«Y nBoenne JJHK u tpanckpunums»,
«buocunTe3 OeIKaY

pubocoma, lIeHTpalibHasI I0rMa,
MOJICKYJIsIpHasi OMOJIOTHSI.

OrnpeaensiTh CBOWCTBA TEHETUYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOKJICHHOCTh, YHUBEPCATBbHOCTb,
HETEePEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OrnuchIBaTh ATaIbl pean3aluu
HaCJIEJICTBEHHON UH(POpMAIINU B KIIETKE.
CpaBHUMBATh pEaKIIMd MATPUIHOTO
cuntezaMoiekyn PHK u 6enka B kietke

4.4

Hexnerounsie
(bOpPMBI KU3HH —
BUPYCHI

Hexknerounsie (popMbl KU3HU — BUPYCHI.
Hctopust OTKpbITHS BUPYCOB

(. W. ViBanoBckwmit). OcobeHHOCTH
CTPOEHUS U KU3HEHHOTO I[IUKJIa BUPYCOB.
baktepuodaru. bonesnu pacrenui,
KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycamu. Bupyc nmMmmyHoneduimra

yenoBeka (BUY) — Bo30ynurens CITM/]a.

OOpartHas TpaHCKPUIIIIKSA, PEBEpTa3a u
uHTerpasa. [lpodunakruka
pactpocTpaHeHHS] BUPYCHBIX
3a00J1eBaHUI.

PackpbiBaTh conepikanne TEPMUHOB U
MOHSITHI: BUPYC, BUPYCOJIOTHUS, KATICHI,
Oakrepuodar, BUpyc UMMYHOAeDHUITUTA
yesnoBeka (B Y), oHKOTeHHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaKk
HEKJIETOUHYIO ()OPMY KHU3HU;
0COOEHHOCTU CTPOCHHUS U
KU3HEIEATETLHOCTH BUPYCOB.
OnuceiBaTh JKU3HEHHBIA UK BUPYCOB
UMMYHOIe(DUITITA YEIOBEKA; pa3IniaTh
Ha pucynkax BTM ((Bupyc TabauHoii
Mo3auku), bakrepuodar, BUY.
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JHemoncmpayuu:

Hopmpemuwi: J1. 1. IBaHOBCKUI.
Tabnuyer u cxemol: «Bupycoi»,
«bakrepuodaruny; «CtpoeHue u
XKU3HEHHbIN Uk Bupyca CIIM/a,
OakTepuodaray.

Obopyoosanue: MOACIb CTPYKTYPbI
JAHK; MarauTHas MoAelb-anIInKaIus
«Ctpoenue knetku». KoHTponabHas
pabota: )KuzHenesTeIbHOCTh KICTKU

OOOCHOBBIBaTh U COONIOAATH MEPHI
NpO(HUIAKTUKY PAaCTPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUMN
(pecniupaTOpHBIE, KETYT0YHO-

KUIIICUHbIE, KJICNEBOU 2HIEDAHUT,
BUY-undexmms)

NToro yacoB 1o teme

6

Tema 5. PasMHoKeHHMe W MHIUMBUAYAJIbHOE pa3BUTHE OPraHU3MOB

5.1

JKy3HeHHBIN TUKIT
KJIeTKH. /leenue
KJIETKH. MUTO3

1

KneTouyHsIN MK, WX )KU3HEHHBIN ITUKJT
kietku. Marepdaza u MUTO3.
[Ipoteccel, mpoTekaroriue B uHTEepdase.
Penukanus — peakiusi MAaTpUIHOTO
cunresa JJHK. Ctpoenue xpoMocom.
XPpOMOCOMHBIN HAOOP — KAPHUOTHII.
JIMIITONAHBIN Y TanjIouIHbINA
XPOMOCOMHBIE HA0OPBI. XPOMATH/IBI.
[{uTOJIOTHYECKME OCHOBBI PA3MHOKEHHUS
Y UHJIMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MoB. [[eJieHre KIIETKH — MUTO3.
Cranun muto3sa. [Ipoueccsi,
MPOUCXOISIIAE HA PA3HBIX CTATUAX
MHUTO3a. bronormyeckuii CMbICII MUTO34.
[Iporpammupyemasi rudeb KIETKH —
armoITos.

PackpbiBaTh coziepkaHre TEPMUHOB U
MOHSTHI: KJIIETOYHBIN UK, HHTEp(da3a,
peAyIUIMKALKs, XPOMOCOMa, KapUOTHII,
rarIONJHBIN, JTUIIIOUIHBIN
XPOMOCOMHBIN HA0OpP, XPOMATHIbI;
MHUTO3 €T0 cTajauu: rnpodasa, meradasa,
anadasa, Tenodasa.

OnuceIBaTh )KU3HEHHBIA UK KIETKU;
MEPEUUCTISATh U XapaKTepU30BaTh
MEPHUOJIBI KJIETOYHOTO ITUKJIA,
CpPaBHUBATh UX MEXY COOOH.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTAaHM3MOB, CPDABHUBATH
XpPOMOCOMHBIE Ha0OPbI KJIETOK.
CpaBHUBATH CTAJIUU MUTO3A.
Pa3znuuaTes Ha MUKpompemnapaTax
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JHemoncmpayuu:

Tabauywvl u cxemol: «KIeTOUHBIN ITUKIT,
«Permukanus JJHK», «Ctpoenue
XpPOMOCOMBI», «K MUTO3); MarHUTHas
MoOeNb-anTuInKaius «Jleaenue KiaeTkuy;
moaenb JIHK.

Obopyoosanue: CBETOBOH MUKPOCKOT U
Mukpornpenapat «Kaprokunes B KJIeTkax
KOpEIIKa JIyKa.

Jlabopamopnusie u npakmuueckue
pabomut:

JlaGoparopHast pa6oTa Ne 3.
«HaO0mroienre MuTO3a B KIETKaX
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKPOIIpEnapaTax»

Y PUCYHKaXx CTaJuy MUTO3a.
PackpbIBaTh OMOIOTMYECKUI CMBICI
MHTO3a

5.2

DopMbI
Pa3MHOXKEHUS
OpraHU3MOB

dopMBI pa3MHOKEHHUS OPTaHU3MOB:
Oecroj0€e U I0JI0BOE.

Bupl 6ecrionoro pa3MHOKECHUS
JleJIEHE HaJBOE U ITOYKOBAHUE OJHO-
¥ MHOTOKJIECTOYHBIX, CITOPOOOpa30BaHHE,
BEreTaTHBHOE Pa3MHOKCHHE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €T0 3HAUCHHE
JUTSCEIICKIIMH.

[TonoBO€ pa3MHOKEHUE, €r0 OTIINYHUSA
OT OEeCIoJIoro0.

Hemoncmpayuu:

PackpbiBaTh coliepaHue TEPMUHOB
Y TIOHATHUM: Pa3MHOKEHHE, KIIOH,
MOJIOBBIE KJIETKU (TaMETHhI),
AUIEKIIETKA, CIEPMATO30M 1, 3Ur0Ta,
JIeJIEHUE HAaJIBOE, IOYKOBAHMUE,
criopynsanus, pparMeHTanus,
BETe€TaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOKEHHE, OTbUICHUE,
JIBOMHOE OIJI0JIOTBOPEHUE, MOJIOBbIE
JKeJie3bl, CECMEHHUKH, SIMUYHUKU,
OIIOOTBOPEHHE (HAPYIKHOE,
BHYTPEHHEE).
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Tabnuyvt u cxemol: «DoOpMbI

Pa3sMHOXXEHUS OPraHU3MOBY, «JlBOMHOE

OIUIOAOTBOPEHUE YIIBETKOBBIX
pacteHuiny, «JlemeHnue KIeTku
OakTepumny, «BereTaTuBHOE
pPa3MHOXKEHUE pacTeHui», «CTpoeHue
MOJIOBBIX KJIETOK)

XapakTepu3oBaTh 0COOCHHOCTH

Y 3HaUeHHE OECIIOJIOTO U MOJI0BOTO
crioco00B Pa3MHOKEHHS.

Boiensate Buabl 6€Crosioro
Pa3MHOXCHHUS; BBISIBIISTH B3aUMOCBSI3U
MeXIy hopMaMu U criocodaMu
pPa3MHOXKCHHS, U X OHOJIOTHYECKUM
3HAYCHHUEM.

BnaaeTs mpuémMamMu BereTaTUBHOTO
Pa3MHOXCHHS KYJIbTYPHBIX pacTEHUH
(Ha MprMepe KOMHATHBIX ).
XapakTepu30BaTh TOJOBBIC KICTKH:
SULEKIIETKH, CTIEPMATO30UIbL;
BBISIBJIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Meiios

Meito3. Ctaguu meiio3a. [Iponeccsl,
MPOUCXOAAIINE HA CTAIUSIX MeHo3a.
[loBenenrne XxpoMOCOM B MEHNO3€.
Kpoccunrosep. buonornueckuii CMbICI
Y 3HAYCHUE MENO03a.
Hemoncmpayuu:

Tabnuywl u cxemol. «J1eICHUCKICTKI,
«Meio3y.

Obopyoosanue: moaens JIHK;
MarHuTHas MO/IEJb-aNTUTMKaIHs
«JleneHue KIeTKn»

PackpbiBaTh copepikanre TEPMUHOB U
MOHSATHM: MEHO03, KOHBIOTAIU
XpPOMOCOM, IEPEKPECT (KPOCCHUHTOBED)
XpPOMOCOM, TaMETHI.
XapakTepu30BaTh MEM03 KaK CIIOCO0

KJICTOYHOTI'O ACJICHHA, OIIMCHIBATDH MEHo3
10 CTaausaM; CpaBHHUBATb CTaIUH Meio3a

n MHTO3a.

Paznuuarhk Ha pUCyHKax CTaauu MEN03a;

pPacKpbIBaTh OMOJOTHMYECKOE 3HAUCHUE
Mero3a
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5.4 | O6pazoBanue u I'amerorenes — nporecc 0Opa3oBaHUs PackpeiBaTh conepxanne TEPMUHOB U
Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y>KWBOTHBIX. MOHSITUIN: TaMETOTeHE3, CIIEPMATOTCHE3,
KJIETOK. [TonoBble xene3bl: CEeMEHHUKU U OOT€He3, CIIEPMATO30H ], aKpOCOMa,
OmogoTBOpeHue suaHuKd. OO0pa3oBaHUe U pa3BUTHE SUIEKIIETKA, TTOJISIPHBIC TEbIIA.

IIOJIOBBIXKJIETOK — raMeT (CIIEpMaTO30U/, | XapaKTepru30BaTh 0COOCHHOCTH
SUIICKIIETKA) — CIIepMaTOreHe3 1 raMeToreHe3a y sKUBOTHBIX M €T0 CTaJuu;
ooreHe3. OCOOEHHOCTH CTPOCHUS TIOJIOBBIC KJIETKH >KMBOTHBIX U OMUCHIBATH
SUIICKIIETOK U CIIEPMATO30H I0B. MPOLIECC UX PA3BUTHS.

OmnonorBopenue. [laprenorenes. CpaBHUBATh CLIEPMATOT'€HE3 U OOTEHES3.
Jlemoncmpayuu: OnuceIBaTh OIMJIOI0TBOPEHHE,

Tabnuyet u cxemol: «IIpsiMoen HempsiMoe | OMONIOTMYECKOe 3HAUCHHE

pasButue, «['ameTorenes OTLJIOIOTBOPEHHUS

y MJICKOTIMTAIOLIUX U YETOBEKA.

Obopyodosanue: Mosienb MeTada3zHoM

XpOMOCOMBI, MUKPOCKOTI,

MUKpomnpenapathl «CrnepMaTo30H bl

MJICKOITMTAIOIIETOY, «SHIeKIeTKa

MJICKOTTUTAIOIIETOY.

Jlabopamopnusie u npakmuueckue

pabomut:

Jlabopatopnas padota Ne 4. «3yuenue

CTPOEHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX

MuKpomnpenapatax». [I[poBepodynas padoTal

: Muro3. Menos

5.5 | UanuBuyanbpHOE NunuBunyansHOe pa3BuTHE (OHTOreHe3). | PackpeiBaTh copep:kaHue TEPMUHOB
pa3BUTHE OMOpUOHATBEHOE Pa3BUTHE Y TOHSITUI: OHTOTEHE3, SMOPHUOTEHE3,
OpraHu3MoOB (amOpuoreHes). Itanbl SMOPUOHAIIBHOTO | 3UT0TA, APOOJIeHUE, 0JIaCTOMEDHI,

Pa3BUTHUA Y IO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 0jacTysa, 0JacToleNb,
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npoOseHne, racTpyJsIsiys, OpraHOreHes.
[HocTamOpuoHaibHOE pa3BUTHE. THUITBI
NOCTAMOPHOHAIBHOTO Pa3BUTHSL:

npsiMoe, He MpsiMoe (JINYMHOYHOE).
Bnusaue cpenbl Ha pa3BUTHE
OpPraHu3MOB; (PaKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOJKJICHHBIC YPOJCTBA.

Poct u pa3Butue pactenuii. OHTOTEHE3
I[BETKOBOT'O PAaCTCHHSI: CTPOCHUE CEMCHH,
CTaJluy Pa3BHUTHAI.

Hemoncmpayuu:
Tabnuyet u cxemol: «OCHOBHBIE CTAJIUU

OHTOI'CHC3a», «Hp}IMOG " HCIIPAMOC
Pa3BUTHUCH, «I[BOﬁHOG OILIOAOTBOPCHUC
YOBCTKOBBIX paCTeHHﬁ)>

racTpyJja, HelpyJa, OpraHOTeHE3;
3apOJIBIIIEBBIC TUCTKU: IKTOJIEpPMA,
Me30JiepMa, SHTOAEPMa;
MOCTAMOPUOHAILHOE Pa3BUTHE: TPSIMOE
U HernpsiMoe (JIMUUHOYHOE); MeTaMopd 03,
Meracropa, MUKpOCIIOpa, bUIbIIEBOE
3epHO, CTICPMUH, 3aPOJIBIIIEBLIA MEIIOK,
JIBOMHOE OTUIOJIOTBOPEHUE.

OnpeaensaTs ATanbl SMOPUOHATBEHOTO
pPa3BHUTHSI XOPJIOBBIX HA CXeMaX U
npernaparax ¥ OIUChIBATh MIPOIIECCHI,
MIPOUCXOIAIINE HA KaXKIOM dTarle.
CpaBHUBAThH NEPUO/IBI OHTOT€HE3A;
MPSMOE U HENpIMOe (JIMYMHOYHOE)
NOCTAIMOPHOHANIBEHOE Pa3BUTHE,
3apOJIBIIIN YETIOBEKa U APYTHUX
XOPJIOBBIX.

OOBICHATH OMOOTUYECKOE 3HAUCHUE
pa3BuTHs ¢ MeTaMop(ho30M;
OTPHUIATEIHPHOE BIUSHUE aJTKOTOJI,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJI0BeKa.

OmnuceiBaTh MPOLIECC IBOMHOTO
OTLJTIOIOTBOPEHMSI Y IIBETKOBBIX
pacTeHui

HToro uacoB nmo Teme
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Tema 6. HacjieacTBEHHOCTh M K3MEHYHUBOCTH OPraHNU3MOB

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

0 HACJEACTBEHHOCTH Ponb nuronoruu u sMOpuosgoruu MOHSTUMN: T€H, TEHOM, T€HOTHI, ()EHOTHII,

Y U3MEHYUBOCTH B CTAHOBJICHUU F'€HETUKU. Bxiasn XPOMOCOMBI, aJlJIeIbHbIE T€HbI (AJJIEIN),
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B rOMO3UI0Ta, TETEPO3UTOTA,
pa3sBUTHE T€HETUKH. METONBI TECHETUKN | JOMUHAHTHBIN MIPHU3HAK (T€H),
(ruOpUI0TOTMYECKUH, PELECCUBHBIN MpU3HAK (T'€H), YUCTas
LIUTOT€HETUYECKUM, MOJIEKYIISIPHO- JIUHUS, TUOPUL.
TE€HETUYECKUN ). [lepeuncnsaTh U XapakTepu30BaTh
OCHOBHBIE TEHETUYECKUE TTOHATHUS. METO/bl TEHETUKHU: THOPHUIOIOTUUSCKUH,
I'eneTnyeckass CUMBOJIMKA, LIUTOTC€HETUYECKH I, MOJIEKYIISIPHO-
UCIIOJIb3YEMasl B CXeMaX CKPELIMBAHUN. | TEHETUYECKHI; JOMUHAHTHBIE U
Jemoncmpayuu: pELECCUBHBIE IPU3HAKN PACTEHUN U
llopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBunos, C. C. YeTBepHUKOB, ITonp30BaThCS TE€HETUYECKOM
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEH W CUMBOJIUKOW
Obopyoosanue: MOACIb- ANITUTHUKAIUS JUISL 3aIIUCU TEHOTUIIUYECKUX CXEM
«MoHOTUOPHUIHOE CKPEIIBAHUEY, CKpELIMBAHUS
repoapuii «I'opox MoceBHOI

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpeiBaTh conepkaHue TEPMUHOB

HacIeJOBaHUS MPU3HAKOB, YCTAHOBIICHHbBIE Y TIOHATUIA: MOHOTHOPHUIHOE

MIPU3HAKOB. I'. Menaenem. MoHoruGpumaHoe CKpelurBaHue, GEHOTUITUICCKUE

MounorubpuaHoe CKpelllMBaHue. 3aKOHEeTNHOO0Opa3us IPYIIIbl, THOPUIOTOTUYECKUN METO/I,

CKpEIIMBAaHUE ruOpuI0B epBoro nokosjeHus. [IpaBuno | uucTeie TUHUH, JOMUHUPOBAHUE TCHOB

JOMUHUPOBAHHUS. 3aKOH pacllerieHus
MIPU3HAKOB. [ MIIOTE3a YUCTOTHI TAMET.
[TonHOEHM HEMONMHOE TOMHUHUPOBAHMUE.

(MOJHOE, HETOIHOE), pacllleTIeHHE
B IOTOMCTBE.
OnuchiBaTh METOAUKY MPOBEICHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabnuyel u cxemol: «MoHOrHOpHUIHOE
CKPEILMBAHUE U €TO IUTOT€HETHYECKAs
OCHOBa», «3aKOH PAaCUIECIUIEHUS U €ro
LIUTOT€HETUYECKASI OCHOBAY, «3aKOH
YUCTOTHI TaMET.

Obopyodosanue:

MoIeN-anIuKanuu « MoHOTuOpuIHOE
cKkpelrBaHuey, «HenomnHoe
JTIOMUHUpPOBaHUE», TepOapuii «I'opox
ITIOCEBHOW»

I'. MeHaenemMoIbITOB 10 U3YYEHUIO
HACJIEOBAHUS OJHOM Mapbl IPU3HAKOB
y TOpOXa IIOCEBHOTO.

PackpsiBaTh cozmep:kaHue 3aKOHOB
€AMHO00pa3usl THOPHUIOB MEPBOTO
IIOKOJICHUS U 3aKOHA PACIICIIICHHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TaMET.
3anuchIiBaTh CXEMbl MOHOTUOPHUIHOTO
CKpeIIMBaHUs, OOBSICHATH €TO
IUTOJIOTUYECKUE OCHOBBI U peIIaTh
TEHETUYECKUE 3a/1a4u

HA MOHOTHMOPHIHOE CKpEIIMBaHUE

6.3

JlurubpunHoe
CKpEIIMBaHUE.
3aKOH HE3aBUCUMOTO
HAaCJIEJOBAHUS
IPHU3HAKOB

JlurubpuaHoe CKpenuBaHue. 3aK0H
HE3aBHCHUMOT0 HACJICIOBAHUS
pU3HaKOB. [{uTOreHeTHYECKEe OCHOBBI
JTUTHOPHUITHOTO CKPEIUBAHMS.
AHanu3upyouiee CKpeluBaHue.
Hcnonp3oBaHne aHATU3UPYIOMIETO
CKpEIIMBAHUS I ONpeIeTICHuUs
Te€HOTHUIIa OCOOU.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauywvl u cxemol: «JIurudpuaHOEL
ckpenuBanuey, «lutomornueckue
OCHOBBI IUTHOPUTHOTO CKPEIIIUBAHUSY.
Obopyoosanue: MOAETb- ANTUIMKALTUS
«/lurnbpuaHOE CKpEITMBaHUEC)

PackpeiBaTh comep:kaHue TEPMUHOB U
MOHSATUN: TUTHOPUIHOE CKpElBaHUE,
aHAJIM3UPYIOIEE CKPEIIMBAaHUE.
OmnuceiBaTh ONBITEI I. MeHaens

110 U3YYEHUIO HACJICAOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IOCEBHOTO.
PackpsiBaTh copepkaHue 3aKoHa
HE3aBHCUMOT0 HACJICIOBAaHUS TTPU3HAKOB.
[IpuMeHAT MATEMAaTUYECKUN pacyeT
C MOMOIIIBI0 METO/Aa MIEPEMHOKEHHUS
BEPOSITHOCTEN U 3aITUCh C TOMOIIBIO
(EHOTUITHYCCKUX PaJIMKATIOB
pacuIeIUICHUs NPU3HAKOB Y OTOMKOB
1o (PEHOTHUIY U TCHOTHITY.

3anuchIBaTh CXEMBbI I[I/II‘I/I6pI/II[HOI‘O
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CKpEIIMBaHUs, OOBSACHATD €ro
LIUTOJIOTUYECKHE OCHOBBI U PEIIaTh
reHeTHUYECKHE 3aJ1a4d Ha TUTHOpUIHOE
CKpEILIMBAHUE

6.4

CrenjieHHoe
HACJIEIOBAHUE
IPU3HAKOB

CuenneHHoe HacIeJ0BaHUE MPU3HAKOB.
Pa6ora T. MopraHna 1o cuerjieHHOMY
Haclie1oBaHuIo TeHoB. Hapyiienue
CLICTUICHUS T€HOB B PE3YJIbTATE
KPOCCHUHTOBEpPA. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

I'eneTnyeckue KapThl.
Hemoncmpayuu:

Ilopmpemuwi: T. Mopran.

Tabauywl u cxemwvl: «Meio3y,
«I"eHeTHUECKUE KapThl paCTCHHUI,
KUBOTHBIX U YEJIOBEKaY,
«B3anMoenicTBre aJICIbHBIX T€HOBY.
Obopyoosanue: MUKpoTIpeniapaT
«dpozoduma» (Hopma, myTanuu Gopmbl
KpPBUIbEB U OKPACKU Teja), MUKPOCKOIL,
Mozenb-anmunkanus «llepekpéct
XpPOMOCOMY.

Jlabopamopnusie u npakmuueckue
paoombol:

Jlabopatopnas padota Ne 5. «3yuenne
pe3yJabTaTOB MOHOTUOPHUIHOTO

U AUTHOPUTHOTO CKPEIBAHUS

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHM: CIICTUIEHHOE HACJIEOBAHUE
MPU3HAKOB, PEKOMOUHAIIUS TE€HOB,
T€HETUYECKHUE KAPThl XPOMOCOM,
MOpraHu/a.

Ha3bpiBaTh OCHOBHBIE TTOJIOKEHUS
XpPOMOCOMHOM T€OpUH
HacliencTBeHHocTH T. MopraHa;
pacKpbIBaTh COJEPKaHUE PAOOTHI

T. Moprana no CuerieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYUHBI
HapyILIECHUS CUEIJICHUS MEXIY FT€HaAMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIPU CUEIJIEHHOM HAacCJIeIOBaHHH,
OOBACHATh TPUUMHBI PEKOMOMHAIIUU
T€HOB, ONPEIEIIATh YUCIIO TPYIIII
CLECIUICHUS TEHOB; PEIIATh TCHETUYECKUE
3a71a4M Ha CLETUIEHHOE HACJIEOBAaHUE
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y Ip030¢ Uikl HAa TOTOBBIX

MHUKpOTIpeEnapaTax»

6.5 | I'eneTuka nona. ['eneTuka nona. XpoMOCOMHOE PackpsiBaTh conepkaHue TEPMUHOB U
HacnenoBanue ONpeAEICHUE M0JIa. AyTOCOMBI U MOHSTUN: XpPOMOCOMHBIN HabOp,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBIL. [ OMOTaMETHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CUEIJIEHHBIX C I10JIOM reTEPOraMeTHBIE OPTaHU3MBI. TOMOTaMETHBIN MOJI, T€TEePOraMeTHbIN

HacnenoBanne npu3HaKkoB, CLEIUIEHHBIX | MOJI, CUEIJIEHHOE C MTOJIOM HacJle10BaHUE
C TOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBICHATH IIUTOJIOTUYECKHE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'O MEXaHU3Ma OIPEAECICHUS
H.W. Basunos. 110J1a Y Pa3jIuYHbIX OPTaHU3MOB.
Tabnuyel u cxemol.: «['eHeTKa monay, CpaBHHMBATh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACJIeI0BAHUS, HACJIeI0BaHUs IPU3HAKOB, CLIETUUICHHBIX
CLICIUIEHHOTO € IoJIoM», «Kapuotumnsl Y HE CUEIUICHHBIX CII0JIOM. Pemars
YeJI0BEKa U KUBOTHBIX» TEHETUYECKHE 3a/1a4U Ha HACJIEJOBaHUE
CLCIUICHHBIX C TIOJIOM ITPU3HAKOB

6.6 | I3MeHYUBOCTb. N3meHnunBOCTh. BHibl N3MEHYMBOCTH: PackpeiBaTh conep:kaHue TEPMUHOB U
Henacnencreennas HEHACJICICTBEHHAs! U HACJICCTBCHHASI. IIOHATUN: U3MEHYUBOCTD,

U3MEHYUBOCTD Ponb cpenpl B HEHACIEACTBEHHOM HACJICICTBCHHAs: U3MEHUYMBOCTB,

M3MEHUYUBOCTH. XapaKTEPUCTHUKA
MOAU(DHUKAITMOHHON H3MEHUYUBOCTH.
BapuanuoHHbIi psaa U BapuanoHHAs
kpuBas. Hopma peakiuu nprsHaka.
KonnuecTBeHHBIE M KAUSCTBEHHBIC
MIPU3HAKK U UX HOPMA PEAKIIUU.
CaoiicTBaMO U (PUKALIMOHHOM
U3MEHUYHUBOCTH.

HEHACJEACTBEHHAsI U3MEHUYNUBOCTb,
MOAU(PUKAIIMOHHAS U3MEHIUBOCTD,
BAPUALMOHHBIN psiJl, BAPHUAHTA,
BApHALMOHHAS KpUBasi, IPU3HAK,
HOpPMa pEaKlIHH, KOJUYECTBEHHBIE U
Ka4eCTBEHHBIE MPU3HAKH.
KnaccuduunpoBatb BUABI
VW3MEHUYHMBOCTU U BBISBIISITH UX
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JHemoncmpayuu:

Tabnuyst u cxemol. «Bunbl
U3MEHYUBOCTHY, «MoaupuxkanoHHast
U3MEHUYUBOCTH.

Jlabopamophule u npakmuyeckue
paoombul:

Jlabopartopnas pabota Ne 6. «3yuenue
MOAU(DUKAIMOHHON U3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOTO pPsija U
BAPUALMOHHOU KPUBOW»

OMOJIOTHYECKHE OCOOCHHOCTH.
[TepeuuciaTe cBOMCTBA
MOAU(DUKATTMOHHON U3MEHUUBOCTH U
OOBSCHATH €€ 3HAUCHHE ISl OPTaHU3MOB.
Pa3znuyaTe KoJIMYeCTBEHHEIC U
KaueCTBEHHBIE MTPU3HAKU;, CTPOUTH
BapUAIIMOHHBINA PsiJl, BAPUALIUOHHYIO
KPUBYIO, BBIUMCIISATH CpeJHEE 3HAUCHUE
MpU3HaKa

6.7

HacnencrBennas
W3MEHYUBOCTD

HacnenctBeHHnas, win reHOTUIIAYECKAS
u3MeHunBOCTh. KoMOrHaTHBHAS
M3MEHYMBOCTb. M€EN03 U TTOJI0BOU
poIecC — OCHOBA KOMOMHATUBHOMN
U3MEHYMBOCTU. MyTalmoHHas
U3MEHYUBOCTb.

Kiaccudukanuys MmyTamnuii: TeHHBIE,
XpPOMOCOMHBIE, TEHOMHBIE.

YacroTa v NpUYKMHBI MyTALUN.
MyTareHnHblie (HhaKTOpBHI.

3aKOH TOMOJIOTHUYECKUX PAJI0B

B HACJIEACTBEHHOM U3MEHUYHUBOCTHU

H. . BaBunosa. BaesnepHas
HACJICICTBEHHOCTh U U3MEHYNUBOCTD.
Hemoncmpayuu:

lopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabnuywvl u cxemol: «MyTalmoHHas

PackpriBaTh coiepkaHue TEPMHUHOB U
TTOHSATHI : HacJIECTBSHHAS
M3MEHYMBOCTH, KOMOMHATHBHAs
M3MEHUYMBOCTb, MyTallUOHHAS
M3MEHUYUBOCTb, MYTaHT, MyTalllH:
TE€HHbIC, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUIITIONINS, AHCYIUJIOUIUS, MyTareHbl.
XapakTepu3oBaTh HACJIEICTBECHHYIO
M3MEHYUBOCTD; (POPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHUX PsIJIOB

B HACJICJICTBEHHON M3MEHUYHUBOCTH

H. 1. BaBunoBa u 00BsACHITH €T0
3HAYCHHEJISI OMOJIOTHU U CEJICKIIHH.
KiaccupunupoBath MyTaruu: TeHHBIC,
XPOMOCOMHBIE, TCHOMHBIE ¥ TTPUBOIUTH
MIPUMEPBI MyTALUM.

OOBACHATh MPUUYMHBI BOSHUKHOBECHUS
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U3MEHYHBOCTBY.
Obopyodosanue. MUKPOCKOTI,
MuKpomnpemnapat «Jpo3zodpuna» (Hopma,
MyTaluu GOPMBI KPBUIBEB M OKpacKa
TeNa); KOMHATHBIE PACTeHUS C MEeCTPOi
OKpPAaCKOH JINCTHEB.

Jlabopamopnusie u npakmuueckue
paoombul:

JlaGoparopnas pa6ota Ne 7. «AHanu3
MyTalui y Apo30QuIIbl Ha TOTOBBIX
MUKpOIIperapaTax»

MyTalHH, posib (PaKTOPOB-MYTareHOB.
CpaBHUBATbh BUJbI MYyTalllil; BBIABISATH
IIPUYMHBI HACJIEACTBEHHON
U3MEHUYMBOCTH, MCTOYHHUKH MYTareHOB
B OKpY’Karolei cpene (KOCBEHHO).
XapakTepu30BaTh BHESICPHYIO
HACJIeICTBEHHOCTh U U3MEHYHBOCTb

6.8

['eneTuka 4yenoBeka

I'enetuka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METObI TEHETUKH YeJIOBEKA:
reHeaJIOTHYECKH, OJIM3HEIOBBIN,
LIUTOr€HETUYECKHU I, OMOXUMUYECKHUH,
MOJICKYJIIPHO-T€HETUYECKHUM.
CoBpeMeHHOE OIpeIeICHUE TEHOTHUIIA:
MTOJJTHOTCHOMHOE CEKBEHUPOBAHHUE,
FEHOTUITUPOBAHUE, B TOM YHCIIE

¢ nomouieto [1I[P-ananmu3a.
HacnencrBeHnbie 3a00J1eBaHus
YeJIOBEKA: TCHHBIE 00JIe3HU, 00JIE3HN

C HACJEACTBECHHOM
MPEIPACTOI0KEHHOCTBIO, XPOMOCOMHBIE
0one3nn. CoMaTHYECKHE U
FeHEPAaTUBHbBIC MyTALIUH.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHI: KapUOTHIT YeTIOBEKa,
[IUTOTEHETUYECKUIN METO/,
reHeaJIOrMueCKUil METO/1, POJIOCIIOBHEIE,
OJIM3HEIIOBBIA METO/I, HACTIEACTBEHHBIC
0oJe3Hu: (MOHOTCHHBIE,

C HACJIEACTBEHHOM
MPEAPACTION0KEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TEHETUYECKOE
KOHCYJIbTUPOBaHHUE.

[lepeuuncnsiT 0COOEHHOCTH U3YUYEHUS
T€HETUKH YeJIOBEKA; MPUBOJIUTD
IPUMEPHI HACJIEICTBEHHBIX 00JIe3HEH
YeJI0BEKa, XapaKTepru30BaTh METObI UX
npopUIAKTUKN; 0OOCHOBBIBATh 3HAUCHHE
MEJIUKO-T€HETUYECKOTO
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CrtBosioBble KiIEeTKU. [IpuHIIMIIBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKH,
npOPUIAKTUKHN U JICYCHUSI TEHETUYECKUX
Oosie3Hel. 3HaUCHUE MEIUITUHCKOM
T€HETHKH

B MIPEJIOTBPAIICHUHN U JICYCHUHU
reHEeTHYEeCKHX 3a00JICBaHMI YeIIOBEKa.
Hemoncmpayuu:

Tabauywl u cxemwl: «HacnemoBanue
pesyc-hakropay, «I'eHeTHKa TPy
KPOBU.

Jlabopamopnule u npakmuueckue
paoombul:

[TpakTuyeckas padora No 2.
«CocTaBieHHUe U aHAIU3 POJOCIOBHBIX
yenoBekay. KoHTponbHas padora:
HacnenctBeHHOCTh 1 K3MEHUYMBOCTD

KOHCYJIbTUPOBAHUS.
BbIsSBIIATE U CpaBHUBATH MEKIY COOOM
JIOMUHAHTHBIE U PELIECCUBHbBIE TPU3HAKU
4eJI0BeKa.

CocTaBiATh U AHANTU3UPOBATH
POZIOCTIOBHBIE YETIOBEKA

Hroro wacoB nmo teme

8

Tema 7. Cesiekuusi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuus Kak HayKa
U Tpolecc

1

Cenekuys Kak HayKa U MPOLECC.
3apoxaeHne CeNEKIUU U JOMECTUKAIUSL.
Yuenne H. U. BaBunosa o neHnrpax
MHOTO00pa3us ¥ MPOUCXOKICHUS
KYJbTYPHBIX PACTCHUI.

leHTpBI NPOUCXOKACHUS JOMAITHUX
KUBOTHBIX.

Copr, nopoaa, mramm.

PackpeiBaTh copepkaHie TEPMHUHOB
Y TIOHSATHI: CEJICKIUS, COPT, MOPOJa,
IITaMM, JOMECTHUKALIMS, HIIH
OJIOMaITHUBAaHHUE, [ICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIX PACTCHUU U
JKUBOTHBIX, THOpUIU3ALINS,
HCKYCCTBEHHBIN OTOOP.
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JHemoncmpayuu:

Ilopmpemuwi: H. 1. BaBunos.
Tabnuysr u cxemobi: kapta «LleHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIXpacTeHU», «Ilopoasl
JIOMaIIHUX JKUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopyodosanue.: MyJISHKU TUIOJIOB U
KOPHEIJIOAOB TUKUX POopM U
KYJbTYPHBIX COPTOB PACTCHUII;
rep6apuii «CenbCKOX03sIIICTBEHHBIE
pacTeHUs»

Ha3zbiBaTh M cCpaBHMBATH OCHOBHBIE
ATaIbl Pa3BUTHUS CEIIEKIUU.

N3narats yuenue H. 1. BaBunosa

0 LEHTPaxX MPOUCXOKIECHHUS KYJIbTYPHBIX
PaCTEHHM; pa3anuyaTh LEHTPHI HA KapTe
MHpa, CBA3BIBATH UX MECTOIOJIOKEHUE

C o4aramMu BO3HUKHOBECHUSAPEBHEUIIINX
[UBUIN3AIUH.

CpaBHUBATH cOpPTa KYJbTYPHBIX
pacTeHH, MOPOJbI TOMAITHUX
KUBOTHBIX U UX JUKAXIPEIKOB.
OueHuBaTh POJIb CENEKINN

B 00€CTeueHnH MPOI0BOJIbCTBEHHOM
0€30MacHOCTH YeJI0BEUECTBA

7.2

MeTtonasl n
JIOCTHOKCHUS
CEJICKIIMY PACTEHUMN
1 JKUBOTHBIX

CoBpeMeHHbIE METO/IbI CENIEKIUU.
MaccoBblif 1 HHIUBUAYAJTBHBIH OTOOPHI
B CEJIEKI[UUPACTEHUN U KUBOTHBIX.
OueHka sKcTepbepa.
biM3KOpOICTBEHHOE CKPEIIMBAHUE —
uHOpuuHT. YncTas auHUS.
CkpenBaHue YUCTHIX JIMHUH.
['erepo3uc, wim rubpuaHas cuia.
HepoactBeHHOe ckpenmBaHue —
aytopuauar. OtnanéHHas
rubpuau3anus u e€ycrexu.
HckyccTBEHHBINM MyTareHe3 U MoJydYeHue
MOJUIIONAO0B. [{OCTHKEHUS CeeKInH

PackpsiBaTh conepkaHlE€ TEPMUHOB U
MOHSATUIN: UCKYCCTBEHHBIN 0TOOD,
MacCOBBI 0TOOP, MHAUBUIYATbHBIN
oTOO0p, IKCTEPBED, OJIU3KOPOICTBEHHOE
CKpELIMBAHUE, YNCTasl JIUHUS, TETEPO3HC,
HEPOJICTBEHHOE CKPEIIMBAHMUE,
HCKYCCTBEHHBIN MyTareHes,
nonurionibl. CpaBHUBATH (HOPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro u
WHJMBHU1YaJIbHOTO), BUJIbI
rubpuau3anuu (0JIM3KOPOICTBEHHON 1
OTJIaJICHHOM ), CIIOCOOBI MOTYyYEHHUS
MOJIUTIIOUTOB.
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pacTeHu!, KUBOTHBIX U
MHUKPOOPTaHU3MOB.
JHemoncmpayuu:

Iopmpemuwi: . B. Muuypus,

I'. 1. Kapneuenko, M. @. 1IBaHOB.
Tabnuyel u cxemol: «OTHaneHHAS
rubpuan3anus», «PaboTel akajemMuka
M. @. UBanoBay, «llomumnonaus.
Obopyodosanue.: MyIISHKU TUIOJIOB U
KOPHEIJIOI0B IUKUX (OPM U
KYJbTYPHBIX COPTOB PACTCHU.
Jlabopamopnuie u npaxmuueckue
paoombul:

Okckypcuss «OCHOBHBIE METOJIBI U
JNOCTHKEHUS CEJIEKIUN PACTEHUN U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIUIO,
IJIEMEHHYI0 epmy,
COPTOUCIIBITATEIbHBIN yU4aCcTOK

WU TeTUIMYHOE XO035MCTBO).
[TpoBepounast pabora: MeTo bl CEICKINH

IIpuBOAUTE IPUMEpPHI JOCTUKEHUN
CEJICKLIUY PACTEHUN U KUBOTHBIX

7.3

buorexsonorus
KaK OTpacib
MPOU3BOJICTBA

buorexHonorus kak oTpacib
IIPOU3BOJACTBA. | €HHast HHKEHEPUSL.
Oranel co3ganus pekomOnHantHo# JTHK
Y TPAHCTE€HHBIX OpraHu3MoB. Kiietounas
VH)XeHepusi. KileTOuHbIe KyIbTYypBI.
MUKpOKIIOHAJIBHOE PAa3MHOKEHUE
pacrenuid. KimonupoBanue
BBICOKOIPOYKTHUBHBIX

PackpsiBaTh coep:kaHie TEPMHUHOB U
MOHATHI: OMOTEXHOJIOTHS, KIETOYHAS
WH)KEHEpUs, TeHHasi UHKEHEePUs,
KJIOHUPOBAHUE, TPAHCTECHHbIE
opranusmel, 'MO (reneTuuecku
MOAU(DUIIIPOBAHHBIE OPTraHU3MBI).
XapakTepu30BaTh OMOTEXHOJOTHIO KaK
OTpacib IPOU3BOJICTBA, OCHOBHBIC
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CEIIbCKOXO3AMCTBEHHBIX OPraHU3MOB.
DKOJIOTHYECKUE U ITHUECKUE TTPOOIIEMBI.
I'MO — reHeTu4ecKu
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
Jemoncmpayuu:

Tabnuyvt u cxemol: «OOBEKTHI
ouoTexHosorumn», «Kierounsie
KYJBTYPbI U KIOHUPOBAHUE,
«KoHcTpynpoBaHue v MepeHoc reHoB,
XpOMOCOM)

JOCTHIXKCHUA OMOTEXHOJIOTHH B 00JIACTH

IMPOMBIIIIJICHHOCTH, CCJIILCKOTO XO03S1CTBA

U MEJULIMHEI.

[lepeuncnsaTh U XapaKTepru30BaTh
OCHOBHBIEMETObI U JTOCTHKCHUS
OMOUHKEHEPUH.

OO6Cy)1aTh YKOJIOTUYECKHUE U
ATUYECKHE aCTICKThl HEKOTOPBIX
HCCIIeIOBAaHUM B 00JIaCTH
OMOTEeXHOJIOTUH (KIIOHUPOBAHMS,
UCKYCCTBEHHOT'O OILJIOJIOTBOPCHHS,
HaIpaBJICHHOTO U3MEHEHHS TeHOMa U
CO3JIaHUSI TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacoB no teme 3

PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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11 KJIACC
HaumenoBaunue
Ne KomnnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
n/n 4acoB oOy4arommxcs

y4eOHOTr 0 npeamera

Tema 1. DBOJIOIMOHHAT OMOJIOTUSA

1.1

OBOJIONHA U METOJbBI
e€ U3y4eHus

1

[Ipennochiiku BO3HUKHOBEHHUS
SBOJIIOIIMOHHON TEOPUU. DBOITIOLIMOHHAS
Teopusi U €€ MECTO B OMOJIOTUH.
BrnusHue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U JPYTUXHAYK.
CBUIETEILCTBA DBOIIOIIH.
ITaneonTonoruueckue:
MMOCJICJIOBATEIBLHOCTD ITOSIBJICHUSI BUJIOB
B ITAJICOHTOJIOTUYECKOM JICTOITMCH,
nepexoHbie HOPMBI.
buoreorpadudeckue: cXoacTBo U
pasznuuue payH upaop MAaTEPUKOB U
OCTPOBOB. OMOPHOJIOTHYECKHUE: CXOACTBA
U pa3andus SMOPHOHOB Pa3HBIX BHUJIOB
IMO3BOHOYHBIX.
CpaBHUTEILHO-aHATOMUYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHEIC,
pPYAMMEHTApPHBIC OPraHbl, aTABU3MBI.
MonekynsipHO-OMOXUMUYECKHUE:
CXOJICTBO MEXaHHU3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX

PackpriBaTh coepkaHre TEPMUHOB U
TIOHSITUI: DBOJIFOIHS, TIEPEXOTHBIC
bopMbI, PUIOTeHETUYECKUE PSIbI,
BU/JIBI-DH/IEMUKU, BUJIBI-PEIIUKTHI,
3aKOH 3apOJIBIIICBOTO CXOJICTBA,
OMOTCHETUYSCKUI 3aKOH,
TOMOJIOTHYHBIE U aHAJIOTHYHbBIC
OpraHbl, pyIUMEHTApHbIC OPTaHbl,
aTaBU3MBI.

[lepedyucasiTb OCHOBHBIC ATaIlbl Pa3BUTHUS
ABOJIFOIIMOHHON TEOPUH.
XapakTepu30BaTh CBUJICTEIIBCTBA
ABOJTIOLIMH:: TIAJICOHTOJIOTHYECKHUE,
ouoreorpaduyeckue,
AMOPHUOJOTUYECKHUE, CPABHUTEIBHO-
aHAaTOMHYECKHE, MOJIEKYJISIPHO-
OMOXMMHUYECKHUE.

[IpuBOANTE PUMEPHI TIEPEXOTHBIX
dhopM opraHu3MoB, (HUIOTEHETHYECKUX
PSIOB.

[IpuBoauTh HOPMYIUPOBKH 3aKOHOB
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METa0OJIMUYECKUX MYTeH Yy BCEX MKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunnuei, XK. b. Jlamapk,
Y. Mapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekkensb, . Mromiep.
Tabauywl u cxemot: «PazBurue
OpraHUYeCcKoro Mupa Ha 3emiiey,
penbedHbIe TaOTUIIBI «3apOabIIIN
MO3BOHOYHBIX JKUBOTHBIXY,
«ApXEOomnTepUKCH.

Obopyodosanue. buoreorpaduyeckas
KapTa MUpa; KOJJIeKIUsT «DopMbl
COXPAaHHOCTH MCKOIAEMBIX )KMBOTHBIX U
pacTeHuii»; BIaKHbIE TIPEnapaThl
«Pa3Butne HacekoMoroy, «Pazsurue
JIATYIIKHA

OMOreHETHYECKOTO U 3apOoAbIIICBOIO
CX0AacCTBAa

1.2

Uctopus pazsutus
MPEICTABICHUAMN
00 3BOJTIOITUHU

OBomonmonHas teopust Y. Jlapuna.
[Ipenmnockuiky BOBHUKHOBEHUS
JTapBUHU3MA. [[BIDKYIIME CHUITBI
IBOJIIOIMH BUIOB 1O JlapBUHY
(M30BITOYHOE PA3MHOKECHHE

IPU OTPAaHUYEHHOCTH PECYpPCOB,
HeomnpeenéHHass N3MEHUYUBOCTD,
O0opr0a 3a CyliecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHYEeCKast TEOPHS IBOJIOIHH

PackpbiBaTh copepkaHre TEPMUHOB U
TOHSTHUM: CUCTEMATHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBII O0TOOP.
XapakTepu3oBaTb OCHOBHBIE
ABOJIFOLMOHHBIE UAEU, KOHLIEIIINU U
T€OPUHU; CPABHUBATH B3IJIS/IBIHA BUJI U
sosroniio K. JIunues, JK.b. Jlamapka,
Y. /lapBuHna.

OuenuBath BKiaj JINHHES B pa3BUTHE
CUCTEMATHUKHU U OOBACHSITH IPUHLIUIIBI
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(CTD) u e€ 0OCHOBHBICTIONOKEHHUSI.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, K. b. Jlamapk,
Y. [dapsuH.

Tabnuyst u cxemsi: «llomynsuuny,
«Kapra-cxema MapuipyTa myTeIecTBUs
Y. JapBunay, «®@opMbl 60pHObBI

3a CYILIECTBOBaHUE», «EcTeCTBEHHBIN
otbop», «MHOrooOpasue CopToB
pactenui», «MHoroo0Opaszue nopoa
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapaKkTepru3oBaTb COAEPKAHUE U
3HAYEHUE 3BOJIIOLIMOHHON KOHLETIIUU
K. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIbHO-3KOHOMUYECKHE
MPEINOCHIIKM BOSHUKHOBEHUS
HBOJIOLMOHHON Teopuu Y. /lapBuHa.
PackpbIBaTh CoJiepKaHNE IBOITIOLIUOHHON
teopunY. JlapBruHa; CpaBHUBATH
HEOIIPEACIEHHYIO U ONIPEAECIEHHYIO
M3MEHUYMBOCTb, €CTECTBEHHBIN U
HUCKYCCTBEHHBIN O0TOOP, (hOpPMBI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh MOJI0KEHUS CHHTETUYECKOM
teopuu 3BoOIUU (CTD) u 0OBIACHATH
€€ 3HaueHue IIOMOJIOTUH

1.3

Bun: xpurepuu n
CTPYKTYypa.
[Tonmyssiiuyst Kak Kak
3JIEMEHTapHAas
€IMHUIIA BUJIa

Mukpossomtonus. [lonynsuus kak
CJIMHUIIABHIA M SBOJIIOIHH.
Hemoncmpayuu:

Tabauywvt u cxemol.: «llomynsuumy,
«MyTanMoHHass U3MEHUYUBOCTHY.
Obopyoosanue. MAKPOCKOTI,
MHUKporpemnapar «J{po3odmira» (Hopma,
MyTaIuu (QOPMBIKPBUIBEB U OKPACKHU
Tena), Mmoaeb-anmnkanus «Ilepexpéct
XPOMOCOM.

PackpsiBaTh coniepkaHue TEPMUHOB U
MOHSATHI: MUKPO3BOJIIOIIHS, BH/I,
KpUTEPUHU BHUA, apealt, MOy,
reHooH1, MyTari, KOMOWHAITIN
I'CHOB.

XapakTepu30BaTh BUJI KAK OCHOBHYIO
CUCTEMATHUYCCKYIO CIUHUILY U
I[EJIOCTHYIO OMOJOTUYECKYIO CUCTEMY.
Beinensate kpuTepuu BUaa
(Mopdoornyeckuii, GU3NOIOTHICCKHMA,
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Jlabopamopnusie u npakmuueckue
paoombul:

JlaGopartopnas padota Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTHYECKOMY
KPUTEPHUIO»

OMOXMMHWYECKHUI, TEHETUUECKUM,
HKOJIOTMYECKUH, reorpaduyeckuii) u
MPUMEHATh KPUTEPUU 1 OMUCAHUS
KOHKPETHBIX BUJOB.
XapakTepru30oBaTh MOMYJISIIAI KaKk
CTPYKTYPHYIOEAUHUILY BUJA U
ABOJIIOIUH.

OnuceIBaTh MOMYJISIIIMIO IO OCHOBHBIM
MOKa3aTelIsIM: COCTaB, CTPYKTypa

1.4 | IBwxkyline CUIbl JIBxymue cuibl (hakTopbl)dBOMONMK | PackpbiBaTh coaepkaHue TEPMUHOB U
(anmeMeHTapHbIC BUJIOB B MIpUpoJie. MyTaIlMOHHBIN MOHSATUN: KOMOMHATUBHAS
(bakTOpbI) IBOJTIOIHIH nporecc 1 KOMOMHATUBHAS W3MEHUYMUBOCTbh, MyTAIIMH, MYTaIllHOHHBIN
U3MEHUYMBOCTh. [lonysliMOHHBIE BOJIHBI | MPOILIECC, MOMYJISIIMOHHBIE BOJIHBI,
u npeid reroB. M3omsus u Murpanus. | apeiid reHoB, U30JIALMS, MUTPAIUU.
Jlemoncmpayuu: XapakTepu3oBaTh dJIEMEHTapHbIC
Tabnuysl u cxemol: «JIBUKYIINAE CUITBI (bakTOpHI IBOJIIOIMH: MYTAIIMOHHBIHI
SBOJTIOIIUN» npolecc, KOMOUHATUBHAS
W3MEHUYHBOCTb, MOMYJISIIMOHHBIE BOJIHBI,
Jpeiid reHoB, U30JISALUS, MUTPALIHSL.
VY craHaBnuBaTh MPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM M pe3yJIbTaTOM JIEUCTBUS
JBIDKYIIUX CHJI (3JIEMEHTapHBIX
(bhaKkTOpOB) IBOFOITUHU
1.5 | EcrecTBeHHbIN 0TOOP EcrtectBeHHbIN 0TOOp — HampaBisiomuil | PackpeiBaTh conepkaHue TEPMUHOB U

u ero Gopmsl

(bakTop BOJIIOIUU.
DopMBbI €CTECTBEHHOTO 0TOOPA.

TIOHATHI: €CTECTBEHHBIN 0TOOpP, OOphOa
3a CyIEeCTBOBAHUE.
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Jemoncmpayuu:
Tabnuyvt u cxemol: «EcTecTBeHHBIN
otOop», «boprba 3a cyiiecTBOBaHUEY

OmnwuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTr0 0TOOpAa.
XapakTepnu3oBaTh (HOPMBI €CTECTBEHHOTO
oT0opa (IBUKYILIHMA, CTAOUITU3UPYIOIIHA,
JTU3PYNTUBHBIN) U CPAaBHUBATH UX MEXKIY
COOOM.

Xapakrepu3oBatb 00pb0y

3a CyIIIECTBOBAHHE U CPABHUBATH €€
BUBI (MEKBHUIOBasI, BHYTPHBHUIOBAS,
06oprba ¢ HeOIArONPUATHBIMU
(dbakTopamMu BHEUIHEH CpeJibl)

1.6

Pesynbratsl
ABOJIOLIMH:
PUCTIOCOOJIEHHOCTD
OpraHU3MOB U
BU1000pa3oBaHue

[Tprcnoco6IeHHOCTh OPraHU3MOB
KaK pe3ynbTat sBotonuu. [Ipumepst
IPUCTIOCOOJIEHUH Y OPTaHU3MOB.
ApomMopd03bI ¥ HAMOATANITAIIIH.
Buau BunoobpaszoBanue.

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

Hemoncmpayuu:

Tabnuysl u cxemoi:
«IIpucnocoOIeHHOCTh OPTaHU3MOBY,
«["eorpadmyeckoe BUA000pa3oBaHUE,
«IKOJOTUIECKOE BHI000pa30BaHUE.
Obopyoosanue:

kosuteknus «IIpumMeps! 3amuTHBIX
IPUCTIOCOOJICHUMN Y dKUBOTHBIXY,

PackpsiBaTh copepkaHne TEPMUHOB U
MOHSATHI: PUCTIOCOOJICHHOCTD,
IOKPOBUTEIILCTBEHHAS
npegocTeperaras oKkpacka,
MacCKHPOBKa, BUA000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHu3MOB.
BhIsSBIISATE TI0 M300paKEHUSIM, HAa KUBBIX
1 (PMKCUPOBAHHBIX MpernapaTax mpuMepbl
MPHUCTIOCOOJICHHOCTH PACTCHUN H
KUBOTHBIX K YCIIOBUSIMCPE/IBI

oOWTaHus, JOKA3bIBATh OTHOCUTEIIHHYIO
1EeJIeCO00Pa3HOCTh MPHUCTIOCOOTCHU.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHW3MbI BUI000pa30BaHNS,
OTHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJIJICKITUSI HACEKOMBIX C Pa3IMYHBIMU
TUIIAMU OKpacKu; Ha0Op IJI010BU
CEMSTH.

Jlabopamopnsie u npakmuueckue
paoombut:

JlaGoparopnas padota Ne 2. «Onucanue
MPUCIIOCOOJIGHHOCTH OpPTaHU3Ma U ee
OTHOCHTETIFHOTO XapakTepay

(GhOpPMBI KOJIOTHYECKOTO U
reorpaduuecKoroBU1000pa30BaHUs

1.7

HaHpaBHGHI/IH " IIyTH
MaKpO3BOJIOINH

MakposBosronus.

®opMbI HBOITIOIUH: (DUIICTHICCKAS,
JMBEPTCHTHAsI, KOHBEPIreHTHAS,
napasuienbHas. HeoOpatumocTsb
ABOJTIOIUH.

[Iporpeccupyroras crienuanTu3ams.
AnanTuBHas paguanus.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ioB.
Tabauywvl u cxemvl: «KApoMopdo3b1»,
«nnoamanramuny, «O0I1ast
JIETeHepaInsD».

Obopyoosanue: moniellb «OCHOBHBIC
HAIPABJICHUS SBOJIONUNY; 00bEMHAS
Moenb «CTpoeHre TOJIOBHOTO MO3Ta
M03BOHOYHBIX». KOHTpOIBHAS
paboTa: DBOJIIOIUS U €CTECTBEHHBIHN
0oTOOp

PackpbIBaTh coepkaHue TEPMHUHOB U
TOHSTHI: MAaKPOIBOJTFOIHS, (DHITOTEHE3,
OMOJIOTUYECKUI TTPOTPECC U perpecc,
apoMop o3, uaroaganTaIus, ooas
JeTeHepaIns, aIallTUBHAS paruaIlusl.
XapakTepu3oBaTh (DOPMBI SBOTIOINH.
BbIsBiATE apoMopdo3sl 1
UNO0AIaNTallid YPACTCHUN U
YKUBOTHBIX.

CpaBHUBATh OMOJIOTHYECKUN TPOTPecc
1 OMOJIOTHYECKHM perpecc, apoMopdos,
MIM0AIaNTalllI0 U OO0
JIeTeHEepaITnIo.

BBISABIATE B3aUMOCBSI3H MEXTY My TIMH
1 HaIlPaBJICHUSIMHU DBOJTIOIAH

Yy PaCTEHHUH M KUBOTHBIX

HToro vacoB nmo Teme
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Tema 2. Bo3HUKHOBEeHHE U Pa3BUTHE KU3HU Ha 3emuie

2.1 | Ucropus *Ku3Hu

Ha 3eMJIC 1 METOJIbI
€€ U3y4eHHUs.
I'unoresnl
MPOUCXOXKACHUS
’KM3HHM Ha 3eMiie

2

JloHay4yHbIE IPEICTABICHUS

0 3apoxaeHuy xku3Hu. Hayunsie
TUIMOTE3bl BOBHUKHOBEHHUS KU3HU

Ha 3emJyie: aOMOreHe3 UIaHCIEePMUsL.
XUMUYECKas IBOIIOIUS.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB M3HEOPraHUYECKUX.
DKCMEPUMEHTAIBHOE TOATBEPKICHUE
XUMHYECKOM DBOJIIOIUU.

HauanpHbie Tanbl OMOJIOTHIECKOM
sposroruu. ['mnoresa PHK- mupa.
dopMupoBaHrEe MEMOPAHHBIX CTPYKTYP
¥ BO3HUKHOBEHHUE MPOTOKJIETKH.
[TepBbie KJIETKHA U UX DBOJIOLIMSI.
®opMUPOBAHUE OCHOBHBIX TPYIII
JKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Ilopmpemur:

®. Penu, JI. ITactep, C. Mumnnep,

A. W. Onapum, I'. FOpu.

Tabauywvl u cxemol: «BO3HUKHOBEHHE
CoHEYHOM CHUCTEMBI,

«Pa3BuTHE OPraHUYECKOTO MUPAY,
«PacturennpHas kinetkay, <« KuBotHas
KieTkay, «lIpokapuornueckas
kieTka». [IpoBepounas paboTa: rUIOTE3bI
MIPOUCXOXKJICHUS KUIHU

PackpriBaTh copepkaHie TEPMUHOB U
MOHSITUMN: KpPEAIMOHU3M, a0UOTEHE3,
BUTAJIM3M, TTAHCTIEpMHUSI, OUOII0A3,
KOallepBaThl, MPOOMOHTHI, CHMOUOTEHE3.
XapakTepu30BaTh METObI U3YUCHUS
HUCTOPUYECKOTO MPOILIOr0 3eMIIH.
[lepeyucnsiTb OCHOBHBIE ATAITbI
XUMUYECKOU HOMOJIOTUUECKOM
HBOJTIOLIHH.

W3narate copepkaHue TUIIOTE3 U TCOPHI
BO3HMKHOBEHUS )KU3HU Ha 3emMIie
(kpealroHu3Ma, CaMOTIPOU3BOIBLHOTO
3apOKJIeHUs (CIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBath 3KcniepuMmenTsl C. Muiepa
u I'. FOpu no noay4yeHno OpraHuvaecKux
BEIIECTB U3 HEOPTaHUYECKUX MyTEM
abMOTeHHOTO CUHTE3a
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2.2

OCHOBHBIE ATaIIbI
SBOJIIOINHI
OpraHUYeCKOro MUpa
Ha 3emiie, pa3BUTHE
KU3HH TI0 dpaM U
nepuoaam

PazButne xxu3Hu Ha 3eMiie MO 3pam U
nepuogam. Karapxeil. Apxeiickas

U IpoTepo3oicKas 3psl. [laneo3onckas
apa u e€ mepuoabl: KEMOPUNCKUIA,
OPIOBUKCKUH, CUITYPUHUCKHUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKHM.

Me3so30iickas pa U €€ Nepuoisbl:
TPUACOBBIM, IOPCKUN, MEJIOBOMU.
Kaitno3oiickas spa u €€ nepuomsl:
11aJ€O0r€HOBbIN, HEOTCHOBBIN,
AHTPONOT€HOBBIN.

XapaKkTepUCTUKA KJIUMaTa u
re0JIOrMYECKUX npoueccoB. OCHOBHBIE
ATaIlbl BOJIFOLUNA PACTUTEIBHOIO U
YKUBOTHOT'O MHUpa. ApoMop(03bI

y pacTeHui u )kUBOTHBIX. [losiBIIEHUE,
pacUBET ¥ BBIMUPAHUE PYIII KUBBIX
OPraHUu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «PazButne
OPraHUYeCKOro MUpPay,
reOXpOHOJOTHYECKas Ta0IuIIa;
KoJuieKus «DOopMBbI COXPaHHOCTH
VCKONIA€MBIX KUBOTHBIX U PACTCHUI.
Jlabopamophuvle u npakmuueckue
pabomuwi:

PackpeiBaTh copepkaHue TEPMUHOB U
TOHSTU: DOH, 3pa, IEPUO/I,
apoMop(d03bl, UIUO0ATATITALINH.

3HaTh NOCIE0BATEIBHOCTD YOHOB:
KaTapxew, apxeu, IpoTEPO30H,
dbanepo3oit; op: apxeickas,
IIPOTEPO30MCKAasl, NIaJICO30UCKas,
M€E3030MCKasi, KAMHO30MCKas; IEPUOJIOB:
KeMOpUNCKUIA, OPIOBUKCKHUIH,
CUWJIYPUMCKUI, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, ITIEPMCKH,
TPUACOBBIN, FOPCKHUI, MEJIIOBOMH,
[TAJICOTEHOBBIM U HEOI'€HOBBIN,
AHTPOIIOT€HOBBI.

XapakTepu30BaTh OCHOBHbBIE COOBITHS
B Pa3BUTUHU OPTaHUYECKOTO MUpPA

I10 3paM U NIEPUOJaM Ire0JI0THIEeCKON
VCTOPHUH; ITAIIbl PA3BUTHS
PACTUTENBHOTO U )KUBOTHOT'O MHPA.
Brigenuts rimaBabie apoMoph 0361
PacTeHUH U )KUBOTHBIX.

CpaBHUBATHh MEXKITY COOOM
MPEICTABUTENIEN CUCTEMATUUECKHUX
IPYII OPraHU3MOB, BBISIBIISITH YEPTHI
YCIIOKHEHUS ¥ TIPUCTIOCOOICEHHOCTH
K YCIIOBUSIM KU3HU
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[Ipaktuueckas padora Ne 1. «M3yuenue
MCKOIIAEMBIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLUSAX).

DKCKypcusi « IBOIIOLUS OPraHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHbI MIMKpAaeBEeIUECKU MYy3eil)

2.3 | CoBpemeHHas Cucrema OpraHm4ecKoro Mupa Kax PackpriBaTh cojiepkaHue TEPMUHOB U
cucreMa OoTpakeHue 3BooU. OCHOBHbIE MOHATHI: CUCTEMaTHKa, ICKYCCTBEHHAs U
OPraHu4ecKoro Mupa CUCTEMATHUYECKHE TPYIIIBI OPraHU3MOB. | €CTECTBEHHAas Kiaccudukaius, OuHapHast

Jemoncmpayuu: HOMEHKJIATypa, MPUHIINII
Tabnuyet u cxemvr: «CoBpeMeHHAs MEPapXUYHOCTH.
CHUCTEMA OPraHUYECKOr0 MHUPaA» XapaKkTepu30BaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOI0 MHpa
2.4 | DBosroIMs YeIoBEKa DBOJIIOIUS YeI0BEKA. AHTPOIOJIOTHS PackpsiBaTh coepkaHne TEPMUHOB U

(aHTpOTIOTEHE?)

Kak Hayka. PazBuTtue mnpeacTaBieHUn
0 MPOUCXO0XKICHUU UeoBeKa. MeTobl
u3yuyeHus anTpornoreHesza. CxoncrTsa u
pa3inyuus 4eJIOBEKAa U )KUBOTHBIX.

CucremaTn4ecKoe IOJ0KCHHE YeJIOBEKA.

Hemoncmpayuu:

Ilopmpemuwi: Y. JlapBuH.
Tabauywvt u cxemwl: «CpaBHEHUE
AHATOMHUYECKUX YEPT CTPOCHUS
YeJI0BEeKa U YeJI0BEKOOOPA3HbIX
00€3bsH».

Obopyoosarue. CIETIKA WIH
M300paKeHUS KaMEHHBIX OpYIUM

MOHSATUI: aHTPOTIOJIOT S, AHTPOIIOTEHE3,
yesnoBek pasymubiii(Homo sapiens),
NPSIMOXO’KJICHHE, BTOpasi CUTHAJIbHAS
CUCTEMA.

[lepeuuncnsaTeh 3a1a4d aHTPOINIOJIOTHUH,
ATANbICTAHOBJICHUS U PA3BUTUS
MpEeACTaBICHUN O TPOUCXOKICHUN
YeJI0BeKa.

N3narath OCHOBHBIE MOJ0KEHUS
teopun Y. JlapBuHa, KpUTUYECKHU
OIICHMBATh HEHAYYHYIOUH(OPMAITHIO
O MPOUCXOKJICHUH YEJIOBEKa.

3HaTh CUCTEMATHYECKOE MOJIOKEHHE
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NEPBOOBITHOTO YEOBEKA: KAMHU-
yorepsl, pyouna, ckpedia.

Bruga Homo sapiens, mepeuucisiTh ero
MOpPG0JIOro-aHAaTOMUYECKUE TTPU3HAKU
pa3HOro YpoBHsI (THII, KJIacc, OTPsIA

u 1p.).

YcTaHaBIuBaTh YepPTHI CXOJICTBA U
pa3TUYHMITYEIOBEKA U KUBOTHBIX.
OOBSICHATH U OLICHUBAThH 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOKICHUHN
YeJIoBeKa JIsl IOHMMAaHKUS MeCTa M POJIU
YeJI0OBeKa B MPHUPOJIC

2.5

JIBrKy1ye Cuiibl

(dakTopsr)
aHTPOIIOTEeHE3a

JBrxyiue cuibl (hakTopsb)
anTpornorenesza. Hacnencrsennas
U3MEHUYMBOCTh U €CTECTBEHHBIN OTOOD.
OOGmiecTBeHHBINM 00pa3 KU3HH,
U3TOTOBJICHUE OPYAHM Tpya,
MBIIIJICHUE, PEYb.

Hemoncmpayuu:

Tabnuyet u cxemol: «CpaBHEHUE
AHATOMHYECKHX YePT CTPOCHUS YETIOBEKa
1 9EJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MAJICOHTOIOTHIECKUX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

OO0opy/ioBaHNE: MYIISIKA
«IIpoucxoxnenue yemoBeka
(MaJICOHTOJIOTUYECKUE HAXOKH )»

PackpbIBaTh coliepkaHHe TEPMUHOB U
MOHSTHI: (PaKTOPHI AaHTPOTIOTeHE3a,
IPYNIIOBOE COTPYIHUYECTBO, PEYb,
OpyIUiiHas NeATeIbHOCTD,
noJIMMOp(PU3M.

XapakTepu30BaTh ABUKYIINAE CUIIbI
(akTOpeI) aHTpOIIOTEHE3A:!
OMOJIOTUYECKUE U COIHAIIbHBIE,
CpPaBHUBATh UX MEKIY cOOOH
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2.6 | OCHOBHBIE CTaJNH OCHOBHBIE CTA/INM U BETBU 3BOJIIOLINU PackpeiBaTh coaepkaHue TEPMUHOB U
ABOJIIOIIMH YEJIOBEKA YEJIOBEKa: aBCTPAIIONUTEKH, HeoBEK MOHATHUI: aBCTPAJIONIUTEK, YEITOBEK

yMelblii, YenoBeK NpsMOXO IS, YMEJIbIN, YETOBEK MPSAMOXOAIINM,
YemoBek HEaHAEPTAIBCKUN, HeloBEK HEaHJepTAIEL, KPOMaHbOHELL,
pa3yMHBI COBPEMEHHOTO THUIIA. HEOJIMTUYECKAS] PEBOJIOLNS,
Haxonku nckonaembIx OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.
BpeMsI CYIIIeCTBOBaHUs, 00JaCTh XapakTepu3oBaTh U CPABHUBATH MEXKIY
pacrpocTpaHeHus, 00bEM TOJIOBHOTO co0O¥ OCHOBHBIE CTaJ MU IBOTIOIIMHI
MoO3ra, 00pa3 KU3HHU, OPYIUs. YeJI0BEKa: XPOHOJIOTMUYECKHUI BO3PAcT,
Jemoncmpayuu: apeaJt pacrpoCTpaHeHus, 00BEM
Tabauyvt u cxemvl: «OCHOBHBIE MECTa TOJIOBHOT'O MO3ra, 00pa3 KU3HU U
IAJICOHTOJIOTMYECKUX HAXOJOK IIPEIKOB | OpyAMs Tpyda
COBPEMEHHOI'0 YEJIOBEKA,
«/lpeBHenmme oan», «/JIpesaue
moan», «llepBble COBpEMEHHBIE JIFOAN.
OO0opy/ioBaHKE: MYIISIKH
«IIpoucxoxaeHue yenoBeka (OrOCTHI
aBCTPAJIONUTEKA, TUTEKAHTPOIIA,
HEaHJEePTaIblia, KP)OMAHBOHIIA); CICIKH
WA U300paKeHHs] KAMEHHBIX OPYIui
NEPBOOBITHOTO YETIOBEKA: KAMHU-
qormrmepsl, pyousna, ckpeba.
KonTponpHas paborta: AHTpOnoreses

2.7 | YenoBeuecKkre pachl Yenoseueckue pacbl. OCHOBHBIE PackpsiBaTh coqiep:kaHle TEPMHUHOB

Y IPUPOJIHBIE
aJanTauy 4ejioBeKa

OOJIbIINE PaChl: €BPOIECOUTHAS
(eBpasuiickasi), HErpoO-aBCTPaATOUIHAS
(3KBaTOpHUaIbHasi), MOHTOJIOW THAS
(a3uaTcKo-aMepUKaHCKas ).

Y TIOHSITUI: Pachl, paCOreHe3, Colual-
JApBUHU3M, pACU3M, METHCAIUSI.
XapakTepu30BaTh U CPABHUBATH
NpeACTaBUTENCHUETIOBEYECKUX pac,
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UepTbl IPUCIIOCOOIEHHOCTH
MPECTABUTEINICH YET0BEUECKUXPAC

K YCIIOBHSIM CYIIIECTBOBaHUA. ENMHCTBO
yenoBedeckux pac. Kpurtuka
COLMAJIBHOTO JApBUHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabauywl u cxemol: «YenoBeueckne
pacb»

[TpoBepounas pabora: Pacer

pPacKpbIBaTh IPUYHUHBI U MEXAHU3MbI
pacorenesa, nepeyrciisiTh U NPUBOIUTH
MpUMEPhI MPUCTIOCOOTIEHHOCTH YeJIOBEKa
K YCJIIOBUSIM CPEBI, IPUMEPHI
MPUCTIOCOOUTEILHOTO3HAYEHUST PACOBBIX
MPU3HAKOB.

Jloka3beiBaTh €AUHCTBO Bra Homo
sapiens, HAy4HYI HECOCTOSITEIbHOCTh
PaCOBBIX TEOPUU, UAECH COLMAIBHOTO
JIApBMHU3MA U pacusma

NToro yacoB 1o teme

9

Tema 3. Opranu3mspl 1 OKPY:KaOIIAA Cpe

1a

3.1 | Dkonorusi KaKk Hayka 1 DKOJIOrHs Kak Hayka. 3aJauuu pas3feibl | PackpeiBath coxepkaHue TEPMUHOB U
SKOJIOTHH. MOHSATUI: 3KOJIOTHS, TIOJIEBBIE
MeTonbl DKOJIOTMYECKUX UCCIENOBAaHUMN. | HAOIIOCHUS, SKCIICPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33PEHNE MOHUTOPUHT OKPYKAIOLIEN CPEJIbl,
COBPEMEHHOI'0 YEJIOBEKA. MOJEIUPOBAHUE, IKOIOTUUECKOE
Jemoncmpayuu: MHUPOBO33PEHUE.
TIlopmpemuwi: A. I'ym607B1T, [lepeuncnaTh 3aa4n 3KOJIOTHH, €€
K. ®@. Pynse, O. 'ekkens. pas3aeibl UCBI3U C APYTUMHU HayKaMM.
Tabnuywl u cxemwr: kapta «lIpuponnele | XapakrepuszoBaTh METOBI
30HBI 3eMJI» HKOJIOTUYECKUX UCCIEeI0BaHUN

3.2 | Cpenpl oOuTanus u 1 Cpenbl oOUTaHUs OpPraHU3MOB: BOAHAsA, | PackpbIBaTh cojiepKaHHe TEPMUHOB

HKOJIOTHIECKUE
bakTopsl

HA3eMHO-BO3/yIlIHAs, TOYBEHHAasI,
BHYTPHU-OpPraHU3MEHHAs.
DKOJIOTUYECKHUE (PAKTOPBI.

Knaccudukanus s3K010rudecKux

Y TIOHSTUM: cpesia oOOUTaHus,
AKOJIOTUYECKHUE (DAKTOPHI,
OMOJIOTMYECKUN ONITUMYM,
OTpaHUYUBAIOIIUHN (JIUMUTUPYIOIINH)
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(dbakTOpOB: aOUOTHYECKHE, OMOTUYECKUE
U aHTPOIIOTCHHBIE.

JleficTBUE 3KOJIOTMUECKHUX (DAaKTOPOB

HA OpPraHU3MBbI.

Jemoncmpayuu:

Tabauywvl u cxemwvr: «CpenproOuTanus
OpTraHU3MOBY

daxTop.

XapakTepu3oBaTh YCIOBUS CPEA
OoOUTaHUsl OPTaHU3MOB;
KJ1acCU(UIIMPOBATh U XapaKTEPU30BATh
HKOJIOTHYECKUE (PaKTOPbl: AOMOTUYECKUE,
OMOTHUYECKHE U aHTPOIOTCHHbIE.
OnuceIBaTh AEMCTBUE IKOJIOTHUECKUX
(baKkTOpOBHA OpPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTU
CTPOECHUS U KUZHEJIEATEIbHOCTH
pPacTeHHI 1 )KUBOTHBIXPA3HBIX CPE
oOuTaHus

3.3

AOMOTHUYECKHE
(bakTophI

AbGuoTtnyeckue (haKkTophl: CBET,
TEMIIEpaTypa, BIaKHOCTb.
doronepuoausm.lIprcrocobneHus
OpraHU3MOB K JIEHCTBUIO a0MOTUYECKUX
¢dakropoB. buonornyeckuepuT™MBI.
Hemoncmpayuu:

Tabauywvl u cxemvl: «DOTOEPUOTUZIM.
Jlabopamopnusie u npakmuueckue
pabomot:

Jlabopatopnast pabota Ne 3.
«Mopdomorudeckne 0COOEHHOCTH
pacTeHU U3 pa3HBIXMECT OOUTAHUSY.
Jlabopatopnast padota Ne 4. «Bnusiaue
CBETa HA POCT U Pa3BUTUE YEPEHKOB
KoJeyca

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUIN: abnoTHYeCcKre (PaKTOPHI,
dboTonepron3M, OMOJIOTHIECKHE
PHUTMBI.

AHanu3upoBaTh JICHCTBHUE CBETA,
TEMIIepaTyphl, BIAXKHOCTH Ha OPraHU3MBbI
U TIPUBOAUTH MPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[IpoBoMTH OMOJIOrMYECKHIE HAOTIOACHUS
1 0OPMIIATH PE3yIbTaThl MPOBEAEHHBIX
HaOJIIOIEHUHN
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3.4 | buotuueckue buotnueckue pakropsl. Buas PackpeiBaTh cogepkaHue TEPMUHOB
(dakTopbl OMOTUYECKUX B3aUMOJICHCTBHIA: U TOHATHI:0M0THYEeCKUE (PaKTOPHI,
KOHKYPEHIIUS, XUITHUYECTBO, CAMOMO3 M | XMIIHUYECTBO, IIaPA3UTU3M,
ero opmel. [lapazutusm, Koomeparus, | KOHKYpPEHLUs, MyTyalu3M, CUMONO3,
MYTYyajau3M, KOMMEHCAJIU3M KOMMEHCAJIU3M, HaXJI€OHUYECTBO,
(KBapTHUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAIIU3M,
AMeHcalu3M, HEUTpaau3Mm. HEUTPaJIU3M.
3HaueHHe OMOTUYECKHUX XapakTepuzoBaTb OMOTHUYECKUE
B3aMMOJICHCTBUI JIJIs1 CYIIECTBOBAHUS (bakTopbl U BUJIBIB3AUMOOTHOIIIEHUN
OpraHU3MOB B IPUPOJHBIX COOOIECTBAX. | MEXKY OpraHU3MaMU; PUBOJUTH
Hemoncmpayuu: pUMEpPbI B3aUMHOMN
Tabnuyst u cxemol: «IlunieBple nemnm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHHMBaTh MeXay cOoO0OM BH[BI
OMOTHYECKUXB3aUMOIEHCTBUI
OpPraHH3MOB
3.5 | Dkonoruveckue OKOJIOTUYECKHUE XapAKTEPUCTHKU PackpsiBaTh cojep:kaHue TEPMUHOB U
XapaKTEePUCTUKU nomnyyiaurd. OCHOBHbIENIOKA3aTeNN HOHATUMN: TOMYJISALUS, YACICHHOCTbD,

BHJIA U TIOIYJISALIUA

HOMYJISIIUU: YACIECHHOCTb, IJIOTHOCTD,
POXKIa€MOCTh, CMEPTHOCTH, IPUPOCT,
Murpanus. JluHaMuKa 4MCI€HHOCTH
NONYJIALMYA U €€ PeryJisiusl.
Hemoncmpayuu:

Tabauywl u cxemor: «llonynsuuny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTU
NOMYJSAIUN UHPY30PUH-TY(HETBKI.
Jlabopamophuvle u npakmuueckue
pabomuwi:

IJIOTHOCTbh, POKIAEMOCTh, CMEPTHOCT,
MPUPOCT, MUTPALIUS, TUHAMUKA
YUCJIIEHHOCTH TMOMYJISIIUU.
XapaKkTepu30BaTh OCHOBHbBIE NTOKA3aTEIU
U DKOJIOTUYECKYIO CTPYKTYPY
MOMYJIAINU; ONUCHIBATh MEXAHU3MbI
pPEryJsiliuy YUCIEHHOCTU OMYJISIIIUU
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[TpakTuueckast padota Ne 2. «Iloacuér
IJIOTHOCTH MOMYJIAIUMNA Pa3HbIX BUIOB
pacTeHuin»

HToro yacosB 1o Teme

5

Tema 4. Coo011ecTBa M IKOJIOTHYECKHEe CUCTEMBI

4.1 | CoobmrectBa 1 Coo0111ecTBO OPraHu3MOB — OUOIICHO3. PackpbiBaTh conepxaHue TEPMUHOB U
OpraHu3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHATHI: OUOIIEHO3, SKOCHUCTEMA,
POCTPAHCTBEHHAS, TPOPUUICCKast OMOTCOIICHO3, BU/IbI-TOMUHAHTHI,
(numeBast). Buabl-1OMHUHAHTEI. HKOJIOTHYECKasi HUIIIA.
Cesi3u B OHOIICHO3E. XapakTepu3oBaTh OMOIICHO3
Jemoncmpayuu: (coo0111eCTBO), €T0 BUIOBYIO,
Tabnuyet u cxemol: «IlumieBsie nenmny, MPOCTPAHCTBEHHYIO ¥ TPOPHUUECKYIO
«bHOIIEHO3: COCTAB U CTPYKTYpay. CTPYKTYPBI.
Obopyodosanue: MOACTb-ANITUTUKAIIAS OOBSICHATH POJIb KOMIIOHEHTOB
«Tunuuneie GUOIIEHO3BI»; TepOapHit OHOolIeH03a B MOICPKAHUU €TO
«PacTuTenpHBIE COOOIIECTBAY; CTPYKTYPBI ¥ CYIIIECTBOBAHUS
KOJUTIEKIUsA «bHOo1eHo3» Ha ONPENCIEHHON TEPPUTOPHUH.
OOBSACHATH OMOJIOTUUECKU CMBICTT
SPYCHOCTH UIUCTOBOM MO3aUKH.
CpaBHUBAaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPO(HUUECKYIO CTPYKTYPBI, CBSI3U MEKITY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh copep)kaHrne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIIECTBOBAaHMS

[ToHgaTHEe 00 PKOCUCTEME U
OHOreoIEHO3E.
OYHKIIMOHAIIbHBIC KOMITOHCHTBI

MIOHSATHI: DKOCUCTEMA, OMOT€OIEHO3,
IPOAYLIEHThI, KOHCYMEHTBI, PEIYIICHTBI,
Tpo(HUeCcKre YPOBHH, MHILEBAS

69



Denepasnbhas paboudas nmporpamma | buomorus. 10-11 kiaccer (6a30BbIil ypOBEHB)

AKOCHUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopoT BelecTB v MOTOK SHEPTUHU
B DKOCHUCTEME.

Tpoduueckue (nmuiieBsie) ypoBHU
9KOcHUCTEeMBI. [IuIIeBbIe 1Ienu 1 CeTH.
OcCHOBHbBIE MTOKA3aTENIN SKOCUCTEMBI:
oromacca, IpoyKIHs. DKOJIOTUYECKHUE
MUPaMU/JIbI: TIPOTYKIIUH, YUCIICHHOCTH,
o6romaccel. CBOKCTBA DKOCHUCTEM:
YCTOMYUBOCTD, CAMOPETYJISAIINS,
pa3BUTHE.

Cykueccusi.

Hemoncmpayuu:

Ilopmpemui: A. Ix. Tencnu,

B. H. Cyxkaués.

Tabauywvl u cxemot: «IIpupoaHbIe
coobmiectBay, «llenu nuranus»,
«IKOJOru4ecKas MupaMuIa

LETb U CETh, IKOJIOTUYECKUE
npaMu/ibl, OuoMacca, MpoayKIus,
CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocoOHOCTh K JUIUTETBHOMY
caMoMnoAep>KaHuI0, OTHOCUTEIHHO
3aMKHYTBIN KPyTrOBOPOT BEIIECTB,
HEO0OXOUMOCTb MMOTOKA SHEPTHUH).
CpaBHUBATH MaCTOUIIHBIC U JCTPUTHBIC
MUIIEBBIC 1IeTH, TPOHUUECKHUE YPOBHU
HKOCUCTEMBI.

Paznuuars nupamMusl IpoyKIIHH,
NUPaMUIbl YUCIIEHHOCTH U TTHUPAMHU/IbI
OroMacchl.

CocTaBisTh LIENU U CETH MUTAHMUS.
[TepedunciisiTe CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTH, CAMOPET YIS,
pa3BUTHE (CYKIIECCHS).

OnuceiBaTh MEXaHU3M TOICPKAHUS
PaBHOBECHS B 3KOCUCTEMAX.
XapaKkTepu30BaTh CYKIIECCUU, BBISIBIIATh
MPUYMHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI IKOCUCTEM

4.3

[Ipuponusie
3KOCUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCUCTEMa XBOMHOIO WJIN
ITUPOKOJMCTBEHHOIO JIeca.

PackpriBaTh conmepikaHie TEPMUHOB H
TOHSITHI: BOJTHBIE IKOCUCTEMBI,
OMOTeo1eHO3bI, (PUTOIIIAHKTOH,
300IUIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpauuu:

Tabauywl u cxemvi: « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECA,
«DKocucTeMa XBOMHOTO JIECay,
«buronenos BogoémMay.

Obopyoosanue: repdbapuu U KOJJIEKITUU
pacTeHU U )KUBOTHBIX,
MPUHAICKAIIMX K PA3HBIM
AKOJIOTUYECKUM TpYyIIaM OJIHOTO BU/Ia

[TpuBOaUTH TPUMEPHI TPUPOTHBIX
DKOCHUCTEM CBOEU MECTHOCTH.
CpaBHHUBATb Ha3€MHbIC U BOJHBIC
HKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIINe
pasHble TPOPUUYECKUE YPOBHU

4.4 | AHTpONIOreHHbBIE AHTPOITOTCHHBIC IKOCUCTEMBI. PackpbIBaTh copepxaHue TEPMUHOB U
HKOCUCTEMBI ATpPOIKOCUCTEMBI. MOHSTHI: aHTPOTIOTeHHAs PKOCHCTEMA,
Ypboskocucremsl. buonornyeckoe u arpo’kKocucTeMa, ypoo3KocucTema,
XO3sIICTBEHHOE 3HaYEHUE ouropazHooOpasue.
arpo3KOCUCTEM M YPOOIKOCUCTEM. XapakTepu30BaTh arpO3KOCUCTEMBI U
buopaznoobpaszue kak pakTop ypOO3IKOCUCTEMBI, 0COOEHHOCTH HX
ycTounBoCcTH 3KocucTeM. COXpaHEHUE | CyLIECTBOBAHHUSL.
OMOJIOTHYECKOTO pa3Ho00pa3us [TpuBOIUTH IPUMEPHI AHTPOTIOTEHHBIX
Ha 3emuie. HKOCUCTEM CBOEH MECTHOCTH, OMUCHIBATH
Hemoncmpayuu: WX BUJOBOW COCTAaB U CTPYKTYPY.
Tabnuysl u cxemuvl: K ATPOLICHO3Y. CpaBHUMBATH COCTaB U CTPYKTYPY
Obopyodosanue: Komnekuus «BpeauTenu | mpupoaHbIX SKOCHCTEM U
BaKHEHUIITUX CEIbCKOXO3SHCTBEHHBIX arpo3KOCHCTEM, arpO3KOCUCTEM U
KYJBTYp» ypOOsKOCHCTEM
4.5 | buochepa — VYuenne B. 1. Bepuanckoro o 6uocdepe. | PackpsiBaTh conepkanne TEpMUHOB U
rJI00abHas ['panutibl, cocTaB U CTPYKTypa NOHATHUI: Onocdepa, )KUBOE BELIECTBO,

IKOCHUCTEMA 3EMIIU

ouocdepsl. )KuBoe BEIIEeCTBO U €0
bynkuuu. OcodbeHHoct Ouochepsbl Kak

JTMHAMUYECKOE PAaBHOBECHE.
OuenuBats Bkiaa B. Y. Bepnaackoro
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rJ100aJIbHOM 3KOCUCTEMBI.
JluHamMudeckoe paBHOBECHE U 0OpaTHAS
CBsI3b B Onocdepe.

Jemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauywvt u cxemolr: «O01IAs CTPYKTYypa
ouochepn», «PacnpocTpanenue Ku3Hu
B Ouocdepe», «O30HOBBIN YKpaH
ouochepnn»

B CO3/1aHME yueHus o obuocdepe.
XapakTepu3oBaTh cocTaB Onochepsl,
(GyHKUMHU )KHBOTO BelllecTBa Onocgepsl
U OTIIPEEIIATh (Ha KapTe) 00JacTh ero
HanOOJIBIIETr0 PACIPOCTPAHEHHUS.
[TpuBOANTH IPUMEPHI MPOSIBICHUS
GbyHKUUMH )KMBOTO BelecTBa Ouocepsl,
OMOT€OXUMHUYECKON IEATEIBHOCTH
YeJIOBEKa.

[lepeuncnsate ocodbeHHOCTH Ouocheps
KaK rj00aJbHOM SKOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEpPHOCTH KpyroBopoTs! BeliecTs u PackpeiBaTh coaepkaHue TEPMUHOB U
CYILIECTBOBAHUS OMOTeOXMMHUYECKHE IIUKIIbI JIEMEHTOB MOHSTHH: 1IEJIOCTHOCTb Ouochepsl,
ouochepsl (yrnepona, a3ora). KPYTrOBOPOT BEILIECTB,

3oHanbHOCTH Ouocheprl. OCHOBHBIC OMOTeOXMMHUYECKHE TTUKIIBI

OMOMBI CYIITH. AJIEMEHTOB, 30HATTLHOCTH OMOChEPHI,

Jlemoncmpayuu: OMOMBL.

Tabauywvl u cxemol: «KpyroBopot OnuceiBaTh KPyrOBOPOT BEIIECTB,

yraepoza B 6uocdepe», «Kpyrosopot OMOreOXMMHUYECKHUE [IUKIIbI a30Ta U

a30Ta B PUPOJEH yraepoja B 6uocdepe.
OOBICHATH MPUYNHY 30HATBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTEepU30BaTh OCHOBHBIE OMOMBI
Cymu 3eMiu

4.7 | YenoBedecTBO YenoseuecTBO B Orochepe 3emitn. PackpsiBaTh copepkaHue TEPMUHOB U

B Ouocdepe 3emiu

AHTpPOIIOTCHHBIC H3MEHEHUS
B Ouocdepe. ['nobanbHbIe

MOHATUI: aHTPOIIOTCHHBIE U3MEHEHUS,
HKOJIOTUYECKUHN KPU3UC, TTT00ATbHBIC
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AKOJIOTUYECKHUE TPOOTIEMBI.
Jemoncmpayuu:

Tabnuyer u cxemvi: «IlpumepHble
AHTPONOT€HHbIE BO3ACHCTBUS

Ha PpUpOAY», « BakHENIIMe HCTOYHUKH
3arpsi3HEHMs BO3AyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHeMIIas
cocTtaBistonias ouocepbn», «PaKTopbl
Jerpagannu mouBy, «llapHukoBbIi

b ek, «DakTopbl palOaKTUBHOTO
3arpsizHeHust ouochepri»; Kpachas
kHura P®, n3o0paxxeHust oxpaHseMbIX
BUJIOB PACTEHU U )KMBOTHBIX

pPOOJIEMBI.

XapakTepu3oBath OUOCHEPHYIO POITh
YeJoBeKa.

[IpuBOIUTH TPUMEPHI AHTPOTIOTCHHBIX
U3MeHeHui B Ouocdepe.

O1neHUBaTh MTOCIIEACTBUS 3arPSI3HEHUS
BO3YLLIHOM, BOJHOW CPEbI, U3MEHEHUS
KJINMATa, COKpaIIECHUS
O6uopazHooOpasus.

dopMyIupoBaTh COOCTBEHHYIO MO3UITUIO
110 OTHONIEHHUIO K I100aJbHBIM U
PETrMOHAIBHBIM 3KOJIOTUMYECKUM
npobiemMam, apryMeHTHPOBATh CBOIO
TOUYKY 3pEHHUS.

Ha3biBaTh NpUYMHBI TOSBJICHUS
MIPUPOJIOOXPAHHOM ITUKH,

pacKpbIBaTh 3HAYEHUE MpOrpecca

JUIS1 IPEOJOJIEHUS DKOJIOTHYECKOTO
Kpu3uca

4.8

CocylecTBOBaHUE
MIPUPOJIBI U
YeJI0BEUYECTBA

CocyniecTBOBaHUE TPUPOIBI U
yenoBedecTBa. CoxpaHeHUe
Ooropa3zHooOpa3us Kak OCHOBA
ycTounBocTu 6mocheprr. OcHoBa
PaAIMOHAIEHOTO YIIPABJICHUS
PUPOJTHBIMU PECYPCaMU U UX
ucrnosb3oBanue. Jloctmwkenns 6uomoruu
¥ OXpaHa MPUPOJIBL.

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATUM: PallMOHAIBHOE
IIPUPOAONOJIB30BAHNE, YCTOUUNBOE
pPa3BUTHUE, KOIBOJIFOLIHS.
XapakTepu3oBaTh PalHOHAIBHOE
VCTIOJIb30BAHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE TOJIOKEHHS KOHIEIIINU
YCTOMYMBOTO Pa3BUTHS
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Jemoncmpayuu:

Tabnuysl u cxemol: «buocdepa u
YEJI0BEK»

KoutponbpHas pabora:
Coo011ecTBa 1 3KOJIOTHUECKUE
CHCTEMBI

HTtoro yacoB 1mo Teme 9
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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