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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTHU TEOPETUUECKYI0 OCHOBY IS
ompeNesieHus] TOAX0J0B K (OPMUPOBAHUIO COJIEpKAHUS YUEOHOTO TpeameTa
«buonorus» cocTaBWIM: KOHIENTyajdbHbie Tmonoxkenus @IrOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIeH, COJep)KaHHus, pe3yJbTaTOB OOyUYeHHS W
TpeOOBaHUMN K YPOBHIO OJATOTOBKH BBITTYCKHUKOB, TOJIOXKEHUS 00 OOIIUX LENSX U
OPUHITMIIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CPEIHETO
obmero o6OpasoBanust B Poccuiickoit ®eneparuu, a TakkKe IOJOXKEHHUS O
creniuduke Omoyoruu, €€ 3HAYCHUN B TIO3HAHUH JKUBOU MPUPOJIBI M 00ECIICUSHUH
CYIIIECTBOBAHUS 4YeNOBeYeCKOro o6imecTBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSM,
OTpeJieieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBbI IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ha€T TpelcTaBiIeHUE O IeniaX, o0 obmiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpeamera «buonorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
colepkaHWe, €ro CTPYKTypy, pachpelnelieHue 1o paszieraM H  Temaw,
PEKOMEHIyEeMYIO TOCIIeIOBATEIHbHOCTh U3YUYCHHsI YUeOHOTO MaTepuasna ¢ y4€Tom
MEXMPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIBHOIO
mpoiiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroIuXcs.

B nmporpamvMe 10 OHONOTMHM TakKe YYUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM W TPEIMETHBIM pe3yIbTaTaM
oOydeHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbHOU
JeSTENBbHOCTH/Y4EOHBIX JEUCTBUI 00YyYalOmMXCsl MO OCBOCHHUIO COACpPKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIi yPOBEHB) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4YeHWW OWoJoruu, Onarojapsi 4emy B HeEl
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWUH, CBSI3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHUI O 3I0POBOM
oOpasze *u3HU U OEpexKHbIM OTHOIICHUEM K OKpYyXKarouled MNpUpOIHOM cpeje.
[TosToMy Hapsny ¢ m3ydyeHHEM OOIIEOMOIOTUUECKUX TEOPUM, a TakKe 3HAHUH O
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CTPOCHUH JKUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YAEJICHO BHHUMAaHHE HCIIOIH30BAHUIO
MOJIYYCHHBIX 3HAHUI B TTOBCEAHEBHOM KU3HM TSI PEIICHMS TPUKIATHBIX 3a/1a4, B
TOM dYHCIe: MPOPUIAKTUKN HACJICACTBCHHBIX 3a00JC€BAaHUN YEIOBEKA, MEIUKO-
TCHETHYECKOTO KOHCYJIBTUPOBAHUS, 000CHOBaHMS 9KOJIOTHYCCKU
IIEJIECO00Pa3HOr0 TOBEICHUS B OKPYKAIOIICH NPUPOTHON cpene, aHamm3a
BIIUSTHUSL XO3SHUCTBEHHOHN NESITEIHHOCTH YEJIOBEKa HA COCTOSHUC MPHUPOIHBIX H
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHJICHHE BHUMAHUS K MIPHUKJIATHON HAIPaBICHHOCTH
yueOHOoro mpeamMera «bBHOJIOTHS» TMPOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus
YCIIOBUH JIUIS PEIICHHSI OJHOW M3 aKTyaJIbHBIX 33J1a4 IMIKOJILHOTO OMOJIOTMYECKOTO
oOpa3oBaHus, KoTOopas TmpenamnonaraetT (GopMupoBaHHEe Yy  OOyYaronIuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K WM3MCHCHHMSIM JUHAMUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHHS 3aHUMAET BaKHOE
mecto. OHa obecneynBaeT (POPMHUPOBAHUE Yy OOYUYAIOIIMXCS MPEJICTABICHUM O
HAyYHOW KapTHHE MHpa, PAacIIUpSeT M 0000IIacT 3HAHUSA O YXKUBOHW mpupoje, e
OTJIUYHUTEIIBHBIX TPU3HAKaX — YpPOBHEBOW OpraHW3alldd M JBOJIIOIUHU, CO37aéT
yCIIOBUS  JIJIsi:  TIO3HAHWUS  3aKOHOB  JKMBOH  TPHPOABL,  (opMUPOBaHHS
(YHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe3omacHoro obpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHHUS, IIEHHOCTHOTO OTHOIICHUS K KMBOU MPHUPOJE
U YEJIOBEKY.

bosnbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JJIsl PEIICHUS] BOCITUTATENIbHBIX U
pa3BHBAIOIIMX  3aJad  CpelHero  oOmero  o0pa3oBaHMs,  COIMAIM3AIUU
oOy4varomuxcs. M3yuenue Omosioruu oOecrieuynBaeT yCIOBHS IS (HOPMUPOBAHUS
WUHTEIJICKTYaIbHBIX, KOMMYHUKAIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHYECKOM KYJIBTYpbI, CIIOCOOCTBYET HHTETpAIlMM OUOJOTHYECKUX 3HAHUHU C
NPEICTABICHUSIMU U3 IPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTHU, QU3HKU, XUMUH
u reorpaduu. Ha3BaHHbIE TMOJOXKEHHS O MPEeIHA3HAYCHHH Y4YeOHOTro MpeameTa
«buonorus» COCTaBMIM OCHOBY Jisi ONpPENENeHUs IMOAXOJ0B K OTOOpYy W
CTPYKTYPHPOBAaHUIO €ro COJEPKaHUS, TMPEACTABICHHOIO B IMPOrpaMMme II0
ouonorumu.

Otb6op comepkanusi ydyebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3UIHANA KYJIbTYpPOCOOOPA3HOTO TOJX0Ja, B COOTBETCTBUU C
KOTOPHIM O0ydaromuecs JOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusT O00IIEH KyIbTYphI, OMPENCISIONINE aJeKBAaTHOE TIOBEICHHE
YeJoBeKa B OKpY’Kalolled MPUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HA U TPAKTHYECKOU naesTenbHOCTH. Ocoboe MecTo B 3TOM cHUCTEMe 3HAHUU
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITy>KaT OCHOBOU T (hOPMHUPOBAHUS
MPEJICTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
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LIEHHOCTHBIX  OPHUEHTALMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alMu
OMOJIOrnYecKoro o0pa3oBaHMUs.

CTpyKkTypupoBaHHE COAEpX aHUS Y4eOHOro MmaTepuaja B HIPOrpaMMe IO
OMOJIOTMM OCYILECTBIEHO € YYETOM MPHOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHusaiuu u
HBOJIIOIIMHU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIIEIYIOIINE COJEpKaTeIbHble TUHUU: «buosorus kak Hayka. MeToabl
HAay4yHOro no3HaHus», «Knetka kak Ouosorumueckas cucrema», «OpraHu3zM Kak
Oouonoruyeckas cuctemay», «CuctemMa U MHOrooOpaszue OpPraHHYEeCKOro MHUpay,
«DBOJIIOIMS )KUBOM MPUPOJIB», « IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Lens uszyuenuss yuebHoro mnpenmera «buosorus» Ha 0a30BOM YypOBHE —
OBJIaJIcHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIBLHON
OpraHu3allid JKUBBIX CHCTEM pAa3HOrO paHra M MNpPUOOpPETeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HAHUA [Jii TPAMOTHBIX JIEWCTBHM B OTHOLICHUU OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS PA3IUYHbBIX )KU3HEHHBIX TPOOIIEM.

JocTkenue 1enu uzydeHus: ydyebnoro npeamera «buonorus» Ha 6a30BoM
ypOBHE 00€CTIeunBaeTCs PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE OO0YyYaIOIIMMUCS CHCTEMBbl 3HAHUM O OMOJIOTMYECKUX TEOPHSX,
YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, MpaBUiIax, CIyKalluX OCHOBOM
i (OpMHUPOBAHMS IPENCTABICHUM O €CTECTBEHHO-HAy4YHOH KapTHHE MHUpa, O
METOlaX Hay4yHOTro MO3HaHUs, CTPOCHUHM, MHOTOOOPAa3UN U OCOOEHHOCTSX JKHBBIX
CHUCTEM Pa3HOTO YPOBHS OpPraHM3aLMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEZIOBAHUAX B OMOJIOTHH;

(GopmupoBanue y oOydaroluXcs IO3HABATEIbHBIX, HWHTEIIEKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOLECCe aHadu3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJAEH U MOJXOAOB K M3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOIO ypOBHS OpraHu3alluy;

CTAaHOBJIEHME Yy O0OydJaroImuxcsi oO0mel KyJIbTypbl, (DYHKIHOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUI OOBSCHATH U OLIEHUBATH SIBIICHUS OKPY’KAIOILIETO
MHpa >KMBOW IPUPOABl HA OCHOBAaHUM 3HAHUN U OIbITA, MOJYYEHHBIX IPHU
M3y4eHUH OUOJIOTHH,

dopmupoBaHue y oOOydaloOUIMXCSd YMEHUN WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOrMYECKUX 3HAHWM B MPAKTHUECKON [EATEIbHOCTH 4YEJOBEKa, Pa3BUTUHU
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOT Uil U arpOOHOTEXHOIOTU;

BOCIIMTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH ITO3HAHHS YEJIOBEKOM >KHBOU
MPUPOIBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUUYECKUX
HOPM IIpY IPOBEJEHNN OMOJOTMYECKUX UCCIIEA0BAHNI;

OCO3HAHHME I[IEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl THOBBILIEHUS YPOBHS
9KOJIOTMYECKOUN KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;
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MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B IOBCETHEBHOW JKU3HU IS
OLIEHKH TIOCJICJICTBUI CBOCH NIEATEIHPHOCTH MO0 OTHOIICHHUIO K OKPY>KaIoIIeH cpene,
COOCTBEHHOMY 3[I0pOBbIO, OOOCHOBaHME U COOJIIOIEHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUI.

B cucreme cpemnero o6miero oOpaszoBaHusi «buonorusi», mzyudaemas Ha
0a30BOM YpOBHE, SBJIACTCS 00S3aTECIbHBIM YYEOHBIM IMPEAMETOM, BXOISIIAM B
cocTaB peaMeTHON obnacTu «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.

JIns u3yuenus OMoJ0TUM Ha 0230BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTcs 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 gac B He/1eJ10).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM MPUPOJIBI (HAOIOICHUE, SKCTIEPUMEHT, OMMCaHHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHHWE pa3IMUHBIX METOJOB MPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomgnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (NE€pBUYHASA, BTOPUYHAS, TPETUYHAsT U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuus pepMEHTOB OT HEOPraHUYECKUX KaTalIu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoiWcTBa. buonormyeckue ¢yHkuun JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Kinetounas reopus — npuMep B3auMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[TpoucxoxaeHne MUTOXOHApUN W TuiacTud. Bunbl 1uactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KHBOM MPUPOIEY.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl
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AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEPEeHHM, JKCIIEPUMEHTOB, MHUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabora Ne 2. «lM3ydyeHue cTpoeHHs KIETOK pacTeHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTHYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO IMpolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TeMHOBas (a3pl (orocuHTesa. Peakiuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepuu. 3HAUCHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabpl. KHCIOpOOHOE OKHUCIECHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsauuu. KoampoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.
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OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel nmutanusy, «Metadonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIM LUK KiIeTku. MHTepdaza u mutos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosOrMUecCKne OCHOBBI Pa3MHOXEHHUST U  HUHAMBUAYAIBLHOTO  Pa3BUTHUA
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: [JEJEHUE HaJIBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Craguu Mmeiio3a. IIporecchl, mpoucxoAsiiue Ha CTaauiax Meho3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ull, SIMIEKIeTKa) — CIEePMaToOreHe3 M OBOICHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
nIpoOsieHne, racTpyisanus, opraHoreHe3. I[locTomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue
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Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHmii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOECHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIIECKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJeb-anruiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TeHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuiHOe CKpelluBaHuEe. 3aKOH €IUHO-00pasusi THOPHUIOB IIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HAacCJIEIOBAaHUIO FeHOB. HapyieHne cueruieHus reHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.
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I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BUbl N3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBoMicTBa MOANGDUKAITMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: FreHeaJIOTNYeCKUi, OJIM3HEIIOBEIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencTBeHHble 3a0o0ieBaHUsl 4YeJlOBEKa: TeHHbIE OOJIE3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. Meauko-reHeTHYeCKOe KOHCYIbTHPOBaHUE. 3HAUYCHHUE MEIUIIMHCKON
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer w cxeMbl:  «MOHOTHOPHJIHOE  CKpENIMBaHHUE H  €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAs] 3MEHYHUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
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XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOW.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoLecC. 3apOKICHHUE CEJIEKUUU U JOMECTHUKALUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIMM pACTEHUHM W KUBOTHBIX. OLIEHKa JKcTepbepa. BIM3KOpOACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TOJUIIOUAOB. JIOCTMKEHUS CENeKIMH PpACTEHUM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
uxeHepus. Knerouneie KyJabTypbl. MUKpPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxembl: kapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OuoTEeXHONOTUW», «KieTouHble KydabTyphl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.
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JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypeuss «OCHOBHBIE METOABI W JOCTMIKEHHUS CEJIEKLIUNW PACTEHHU H
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanockyiIku BO3HUKHOBEHHUS DBOJIOIMOHHOW TEOpPUU. DBOJIOIUOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTrPAaHUYEHHOCTU PECYPCOB, HEOINPEIEIEHHAs] M3MEHYUBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBkymue cuibl ((paKkTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuOHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbii 0TOOp — HampaBismuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OPraHu3MOB. ApoMOpP(h 036l U HIHO-aTaNTAIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxaeHne OoT Heclenualu3upOBaHHBIX MpenakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.
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JdemoHncTpanum:

Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, . I'ekkensb, . Mroep, A. H. Ceepuios.

Tabmuupl 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3eMie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  O0opbObI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTanuuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamantanum», «OOmas aereHepamusy,
«/IBmkymme cuibl sBomonuny, «Kapra-cxema Mapuipyta nytemectBus U.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKPAaCKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHMNY», 00bEMHAS MOJETh
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKmus «@DOpMBI COXPAHHOCTH
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojenb ammiukamus —«llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JATYUIKA», MUKporpenapaT «/po3oduia» (Hopma, mytanuu (Gopmbl KpbUIBEB U
OKpacKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHasi padora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTrHYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTA OpPraHu3Ma M
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TIPEACTABICHUS O 3apOXKICHUU KU3HH. HayuHble rumoressl
BO3HUKHOBEHHUS JKM3HUM Ha 3emiie: aOWOreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBIH CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. [lameosoiickass spa u €€ Nepuoibl: KEeMOPHUICKUIA,
OPJAOBUKCKHM, CHITYPUMCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥icKkas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass 3pa u €€ 1nepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.
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XapakTepucTUKa KIMMAaTa U TeOJOTMYECKUX MpoueccoB. OCHOBHBIE ATallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpraHMYeCKOro MHpPA Kak OTpakeHue 3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIIONOTUs KaK HayKa. Pa3BuTue npeacTaBieHui o
MPOUCXOXKACHUHM 4YeJOBEeKa. MeTonbl u3ydeHHs aHTpomnoreHeza. CxoacTBa u
pa3nu4us 4E€JI0BEKA U )KUBOTHBIX. CUCTEMATUYECKOE TTOJI0KEHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM oTOOp. OOIecTBeHHBI o00pa3 JKU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTAJIMM ¥ BETBU 3BOJIIOLIMMU YEJIOBEKA: aBCTPAJIONUTEKU, UeaoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxojaku MCKOMaeMbIX OCTAaTKOB, BpEeMS CYIIECTBOBaHMs, OO0JaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHs.

UYenoBeueckne packl. OcHOBHBIE  OOJBIIME  pachl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCTpaliougHas  (PKBaTopuajdbHas),  MOHTOJOMJIHAS
(a3uarcko-amepukanckas).  UepTbl  MPUCIOCOOJCHHOCTH  MpEACTaBUTEIEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cxeMol: «Bo3nukHoBenue CoJIHEUHOH cHCTEMBI», «Pa3BuTHE
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHX  HAXOJOK  TMPEIAKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpYIAUN TEpBOOBITHOTO YeJOBeKa (KaMHH-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).
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OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEOBAHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(akTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero (opmel. [lapasutusm, kooneparus,
MYTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAaKTEPUCTUKH momyJaiuu. (OCHOBHBIE IOKa3aTeNH
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuer 1 cxembl: kapra «llpupoansie 30HbI 3eminy», «Cpeasl oOUTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudyeckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIlEHO3a: BHUIOBaS,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,
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KOHCYMEHTBI, peaylieHThl. KpyroBOopoT BEIIeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETysius, pa3Butue. CyKieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak @akrop ycrounBocTu 3KocucteM. CoxpaHEHHE
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
rI00anbHOM JKOCUCTEMBI. J[MHamMudeckoe paBHOBecHe M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE IPUPOJIBI u YeJI0BEYECTBA. CoxpaneHue
O6ropazHooOpasusi Kak OCHOBa ycToWuuBocTU Guocdepsl. OCHOBA pallMOHATBHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buorenos BogoéMan, «ArporeHod», «lIpuMepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
PaAMOAaKTHBHOTO 3arps3HeHust Owmocdepp», «OOmas cTpykTypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJTeKInu «buorienos3y», «Bpeaurenn BaxHEHITNX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,

18



Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.
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INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONpPEJACIICHUIO, HaJWyue MOTHBAllMM K OOYy4YeHUI0  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYEOHOM U BOCIHUTATECIBHOM JIEITCIBHOCTM B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, npuposie u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHN, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:
c(hopMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00yJaIOmerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATENbHBIX 3aJlay, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB MpU OOCYXKJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHS K CBOEMY Hapoay, UYBCTBA OTBETCTBEHHOCTH IMEpE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCTIMTAHM S

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B PAa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWe, COOJIOJICHWE TUTMEHWYECKUX TMpaBWJ U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaeMble TPH HW3YYCHUU OHOIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);
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AKTUBHOE HENPUATHE JIEMCTBUK, NPUHOCALIUX BpEd  OKPYKAIOLIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JEeSATENHHOCTH AKOJIOTHICCKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmiecTBa, B IO3HAHWM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pPecypcHble MPOOJEeMbl  pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTHYECKUX 3HAHUN B IENAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS JJIs aHalu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BaTh OWOJOTUYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIJIIOYAIOT: 3HA4YMMble JJs1 (OPMHUPOBAHUS MHUPOBO33PEHHUS O0O0YyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUcTeMa, Hay4yHbIM (pakT, MPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COI[MAIBHOM KOMIIETEHIIMM OO0YyYaloluXcsi, CIOCOOHOCTh
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus TOJKHBI OTPaXKaTh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIITUICHHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3YJIBTATHI ICSITEIILHOCTH C TIOCTABICHHBIMU TEISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS B PAcCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
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TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX peajgbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalliH, NPEeOOpa30BaHUI0 W TPHUMCHCHHIO B Y4YCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NESTEIBHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3a/ladyd  Pe3yJIbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JeHCTBUS B TPO(ECCHOHATIBHYIO CPEy;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, JOITYyCKAIONHE aJbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH
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HH(OPMAITUIO PAa3IMYHBIX BUIOB U (OPM TPEACTABICHUS, KPUTHICCKU OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JIUCKYCCUHU TIO CYIIECTBY OOCYKIaeMOW Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOaJdbHBIE CpEICTBa OOIIEHHS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIICHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peIICHUU OMOIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,
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NpUHUMATh LEIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, OBITH HHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBHSIX M IMOCTYIKAax MO OTHOUIEHHWIO K KHWBOUM MPHUPOIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, MCTOJIb30BaTh MPUEMBI PEIICKCUU NI ONEHKH CUTYyalllH, BhIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;
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IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, TOHUMAsi CBOM HETOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipenmernbie pesynabTarhl ocBoeHusi mporpamMmmbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CHUTYyaIlMsAX, a TakKKe B peallbHBIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETYJIsLMs), YPOBHEBAsI OpraHU3alMs KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meunpensa, T. Moprana, H. 1. BaBunoBa) u yuenust (0 HeHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE YKUBBIX CUCTEM, MPOIIECCOB W SIBIICHUM, OpraHu3alusi U MPOBEJCHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX
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pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BHIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTaTOB,;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHMHTEe3a, MHUTO03a, Meno3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HA C LEeIbl0 oOecneyeHus O€30MacHOCTH CBOEro 3/10pPOBbSi U 30POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOJIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH Ja0OpaTOpHbIE U TpPAaKTHUYEeCKue paboThl, COOII0IAThH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh MOHITUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsI ydyeOHOro mpenmera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa M HAyYHOTO MHPOBO33PCHHs, O BKJIAJIE POCCHUHCKUX WU
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/I, TOMYJSLUSI, TEHOPOH, PBOIIOLHNS, ABMKYIIUE CUIbI ((DaKTOpPBI) SBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,

29



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE W3JIaraTh OWOJIOTMYECKHE TeopwH (PBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPECISITh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXKIY HWCCIEAYeMbIMU BEJIMYUHAMHU, OOBSICHCHHE ITOTYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMYJSALHA, MPOAYICHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HHEPTrUM B DKOCHUCTEMAX, AHTPOIOIE€HHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUHU ISl PAlIMOHATBLHOTO TIPUPOIOTIOIb30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTHYECKH OIICHUBATh ¥ HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.
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TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3zoBarte/ibHbIE

pecypchbl

OcHOBHBIE BHBI
IeATeJIbLHOCTH

buonorus xak HayKa

0.5

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

Omnpenensitotcst
TTOHSITHSI,
bopmyIpyeMbIe B X0/1e
W3YYCHUS TEMBI.
OOBSICHAIOT BKJIa
OMOJIOTHMYECKUX TEOPHit
B popMUpOBaAHUH
HAy4YHOTO
MHPOBO33PEHUS.
HaszpiBarot 00beKT
M3YYEHHUS U METO/IbI
HAy4YHOTO TO3HAHUS
OMOJIOTHH.
XapakTepus3yroT
CUCTEMY
OMOJIOTMYECKUX HAYK.
Yy4acTBy1OT B
TpYIIOBOH Oecene.
O1eHUBaIOT BKJIA
pa3IMYHbIX YYEHBIX —
OMOJIOTOB B pa3BUTHE
HAyKH.
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JKuBrle cucTeMBbl U UX
Opra"u3arus

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

Brigemnsior
CYILIECTBEHHbBIE
IIPU3HAKY )KUBOI
MIPUPOIBI U
OMOJIOTHYSCKUX CHCTEM.
XapakTepusyroT
OCHOBHEIC CBOMCTBA
’KUBOro. OOBICHSIOT
OCHOBHBIE IPUYUHBI
3aTpy/IHEHHU,
CBSI3aHHBIX C
OTIpe/IeTICHUEM TTOHSATHUS
«OKWA3HBY, pa3INUUs U
€IUHCTBA KUBOU U
HEKUBOUW MTPUPOBI.
OnpenenstoT NOHSTHS,
dbopmyIrpyeMbIe B X0J1e
W3Y4YCHUS TEMBI.
[TpuBo AT IpUMEPHI
YKUBBIX CHCTEM Pa3HOTO
YPOBHS OpraHU3AINH.
[IpuBoasT
JIOKa3aTeIbCTBa
YPOBHEBOI
opraHu3aiui u
SBOJIIOLUHU KUBOU
MIPUPOIBI.

XUMHYECKUN COCTaB U
CTPOEHHUE KIIETKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

OnpenensroT NOHATHS,
dbopMynupyembie B X0/1e
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U3YYEHUS TEMBI.
[IpuBoasaT
JI0Ka3aTeNnbCTBa
(aprymeHTanuo)
eauHcTBa JKuBoit u
HEXUBOU IIPUPOJBI HA
IpUMepe CXOACTBA
XUMHUYECKOTO COCTaBa
X 00OBEKTOB.
XapakTepusyroT
O0COOEHHOCTH CTPOEHHUS,
CBOMCTBA U pPOJIb
HEOPraHMYeCKUux
BEIIECTB, BXOASIIUX B
COCTaB JKUBBIX
opranusmoB. [IpuBoar
MpUMEPbI OPTaHUYECKUX
BEIIECTB (B TOM YHCIIC
JUNHUIOB), BXOASIIUX B
COCTaB OPraHU3MOB;
XapaKTepU3yIOT MecTa
UX JIOKQJIU3AlUH U
OHMOJIOTHYECKYIO POJIb.

}KI/IBHGI[CHTCJ'ILHO CTb
KIICTKHN

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

XapakTepusyrT KIETKY
KaK CTPYKTYPHO-
(GYHKIMOHATIBHYIO
€AMHUILY )KHUBOTO.
YcTaHaBIMBaKOT
MPUYUHHO-
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CJICJICTBEHHBIC CBSI3U
MEXIy CTPOCHHEM U
GyHKIUSIMU
OMOJIOTUYECKUX CUCTEM
Ha [IpUMepe KIETKH, €&
OpraHouzioB (spa,
MeMOpaHbl, XpOMOCOM),
KJIETOK PacTEHHUI,
rpuOOB, )KUBOTHBIX.
CpaBHHBAIOT
0COOEHHOCTHU CTPOECHHUS
pacTUTENBHON U
’JKUBOTHOM KIIETOK,
JICJTAt0T BBIBOJIBI Ha
OCHOBE

cTpoeHus. Beraenstor
CYLIECTBEHHbBIE
MPU3HAKU JOSJIEPHBIX
kJ1eToK. OOOCHOBBIBAIOT
Mepbl TPOQUITAKTUKN
OaKTepHATBHBIX
3a0oJieBaHU
(Tybepkynes).
HaszbiBaror equHUIIBI
CTPOEHUS BUPYCOB, UX
OCHOBHBIE
XapaKTEePUCTUKH,
0COOEHHOCTH MX
JKU3HEIESATEIbHOCTH.
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CpaBHUBaIOT 0OMEHHBIC
MPOLECCHI B ) KMUBOU U
HEKHBOU MIPUPOJIE.
PackpbIBaroT CymHoCTh
peakuuii MmeTaboan3ma.
OOBACHSIIOT COOBITHS,
CBSA3aHHbIE C
BHYTPUKJICTOYHBIM
MUIIEBAPEHUEM,
MOYEPKUBAsT €T0
3HAYCHMUS JIJISI
oprannsma. [IpuBosar
MIPUMEPBI MTPOSIBICHUI
HHEPreTHYECKOTo
obmena. OnuChIBaIOT
nporiecc GoTOCUHTE3A.
[IpuBoasT IpUMEpPHI
aBTOTPO(PHBIX
(xeMOoTpoHBIX U
($hoTOoTpOhHBIX)
OpraHU3MOB.

Pazmuoxenue u
WHJMBHUIyaJIbHOE
pa3BUTHE OPraHU3MOB

bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

PaccmatpuBaror
Tabnuny «MHUTO3»,
JMarpamMmy *KU3HEHHBII
LUKII KJIETKNY, « Tumsl
Oecroyoro
pa3MHOKeHUs». Jlenarot
BBIBO/JI O 3HAUCHUH
MOCTOSIHCTBA U (JOPMBI
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XpOMOCOM B KJIETKaX.
PaccmarpuBator cxemy
«Turmbl 6ecnosioro
Pa3MHOKEHHUSI.
HaseiBarot n
XapaKTePU3yIOT
OCHOBHBIE BUJIbI
6ecrosoro
Pa3MHOKEHUSI,
MIPUBOIAT TIPUMEPHI
pacTeHUM U KUBOTHBIX
C Pa3TUYHBIMH
dbopmamu U BUIAMU
Pa3MHOKEHHSI.
PaccmarpuBarot cxemsl
«["amerorenes»
«Muto3» 1 Menos»,
HA3bIBAIOT Pa3InyMs
MHUTOTHYECKOTO U
MEHOTHYECKOTO THIIOB
JIEJICHUS KJIETKH.
CpaBHuBatot 6ecrnosoe
U TI0JIOBOE
pa3MHOKEHHE.
OnuceIBalOT Mporecc
00pa3oBaHUs MOJOBBIX
KJIIETOK, BBIABIISISL OOIIHE
YepThl NEPUOJIOB
ramMeToreHesa, B ToM
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4yuCJe Meno3a.
OrnpeaensoT NOHSATHE
«OCEMEHEHHE» U
«OTLJIOIOTBOPEHUEY.
PaccmarpuBaror
MUKpOIIpenaparhbl
SIATIEKIIETOK,
doTorpadun,
OTpaKAIOIIHE
pazHooOpaszue
MMOTOMCTBA y OJTHOM
Iapbl POJAUTEIIEH.
PaccmarpuBaror
Tabnuiel «OCHOBHBIE
CTa/Iu OHTOT€HE3aY,
«IIpsimoe u Henpsimoe
pazButuey. [IpuBoast
(bhopMYITUPOBKY 3aKOHA
3apO/IbIILIEBOTO
cxonactBa K. bapa u
OMOTEHEeTUYECKOTO
3akoHa J. ['exkens u O.
Mronnepa.

HacnenctBeHHOCTH U
N3MCHYNBOCTb
OpraHnu3MoOB

1.5

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

XapakTepusyror
T€HETUKY KaK HayKy O
HACJIEICTBEHHOCTH U
W3MEHYUBOCTH,
rUOPHUI0TOT HUECKUN
METOJI U3yYEHHUS
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XapakTepa
HacJe10BaHus
MIPU3HAKOB.
QopMyIUPYIOT NEPBBIA
Y BTOPOU 3aKOHBI
I'"Mengnens. [IpoBoasar
[IATOJIOTUYECKOE
000CHOBaHME 3aKOHOB
I'. Mennens.
JleMoHCcTpHpyIOT
CIIOCOOHOCTH
3aMUCHIBATh TEHOTHUITBI
OpPraHu3MOB COCTaB
rameT. COCTaBIISIIOT
MPOCTEUILINE CXEMBI
CKpEIUBaHMUSI, PEIIaloT
MPOCTEUIINE
reHeTUYECKUE 3a7a4u.
Pemraror 3amauu Ha
MOHOTHOPHUIHOE U
JTUTUOPUTHOE
CKpelluBaHue,
HEIOJIHOE
JOMHHHUPOBAHHUE.
[TImanupyror u
OPraHu3yrT CBOE
pabouee MecTo,
OnpenensroT
aJIeKBaTHBIE CIIOCOOBI
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pelieHus yueOHon
3aJ1aul Ha OCHOBE
3aJJaHHBIX AJITOPUTMOB.
BrimosHstor
[IPAKTHUYECKYIO padoTy,
0000maror eé
pe3yabTaThl U JAENA0T
BBIBO/JIbl. DOPMYIHPYIOT
3akoH T. Moprana n
JIAI0T XapaKTePUCTUKY
CLEIUIEHHOTO
HaCJIEJOBaHUS T€HOB
(Ipu3HAKOB).
OOBICHSIOT MEXaHU3MBbI
XPOMOCOMHOTO
oTnpeseseHUs NoJa.

CGHCKHI/ISI OPraHnu3MoB.
OCHOBBI OMOTEXHOJIOTHU

bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

PaccmarpuBarot
TaONHIIBI , TepOapHBIC
MaTepHUAIIbI, KOJICKIUA
COPTOB KYJIbTYPHBIX
pacTeHui, KOJIJICKIIHH,
OTIINYAIOIIAXCS
OOJIBIIION
TUIOZIOBUTOCTBIO.
OLEeHuBaoT
JTOCTHXKEHUS U
OTHMCHIBAIOT OCHOBHBIE
HaIpaBIICHUS
COBPEMEHHOU
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CCIICKIIUU.
OO0OCHOBBIBAIOT
3HAYCHHUE CEIICKIINU,
OMOTEXHOJIOTUH, T¢HHOM
M KJIICTOYHOM
WHXXEHEPUU JIJIs
pa3BUTHUS
CEIbCKOXO03SHCTBEHHOTO
MIPOU3BOICTBA,
MEIUITUHCKOM,
MHUKPOOHOJIOTHIECKON U

JIPYTUX oTpacien
MMPOMBIINIJIICHHOCTH.

O0o001eHne n

bubnuoteka [JOK cucTeMarn3anus
PesepBHoe Bpemst 1 . .
https://m.edso00.ru/7f41¢292 | 3HaHUU IO TPOUAECHHBIM
TeEMaM
OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME
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11 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

DJIEKTPOHHbIE
(uu¢posbie)
o0pa3zoBaTte/ibHbIE

pecypcbl

OcHOBHBIE BHBI
IeATeJIHLHOCTH

OBOJIOIMOHHAS
onoJsorus

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74

XapakTepusyroT
MIPECTABJICHUS IPEBHUX U
CPETHEBEKOBBIX
€CTECTBOUCIIBITATENIEH O
YKHUBOU MIPUPOJIE.
OueHuBaroT
IpeJICTaBIeHUs 00
«A3HAYAIBHOU
11eJIECO00PA3HOCTIY U
HEN3MEHYMBOCTH JKUBOU
nipupoabl. COCTaBIISIIOT
1aH naparpada.
OLIeHUBAIOT BKJIA
pa3INYHbIX YYEHBIX B
pa3BUTHE B pa3BUTHE
OHMOJIOTHYECKUX HAYKH.
3HAKOMSITCSI C OCHOBHBIMH
MOJIOKEHUSAMU
HBOJIIOIIMOHHON TEOPUU
K.-b. Jlamapxka.
XapakTepusyroT
MIPOTPECCUBHBIE U
OIIUOOYHBIE MOJIOKEHUS
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9BOJIIOLIMOHHON TEOPUH
K.-b. Jlamapka.
XapakTepusyroT y4eHUe
Y./lapBuna 06
HCKYCCTBEHHOM OTOOpE;
OOBSICHSIFOT METO/IbI
CO3/JJaHMsI HOBBI TTOPOJ]
JIOMAIlIHUX KUBOTHBIX U
COpPTOB KYJIbTYPHBI
pacTeHHH.
XapakTepus3yroT
coJiep)KaHue
ABOJIIOLIMOHHON TEOPUHU
Y./lapBuHa, €€ 3HaYCHHE B
dhopmMupoBaHUHT
COBPEMEHHOM
€CTECTBEHHO-HAY4YHOM
KapTHUHBI MUDA.
XapakTepus3yroT
OTtnenbpHBIE KpUTEPUU
BUJIA U €70 TeHETUYECKYIO
U30JISIIUIO OT APYTUX
BUJIOB. XapaKTEPU3yIOT
MOMYJISIIIUOHHYIO
CTPYKTYpY BUJA;
HA3bIBAIOT MOJIOKEHUS
CHUHTETHYECKON TEOPUH
sposironuu. [IpuBonar
IPUMEPBI CIIOCOO0B
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BUJI000pa30BaHUS.
OOBSACHSIOT IPUYUHBI
ABOJIIOLIMH, U3MEHAEMOCTH
BUJOB. XapaKTepU3YIOT
TJIABHBIC HAMIPABJICHUS
ABOJIIOLIMOHHOTO Tpoliecca
Y TIyTH JIOCTHKCHHUS
OMOJIOTrMYECKOr0o
Iporpecca; aporeHes,
aJIJIOTE€HE3 U KaTareHes.
XapakTepus3yroT
OMOJIOTUUECKHI perpecc.
PaccmarpuBaror
JIEMOHCTPAI[IOHHOE
nocobue «CooTHOIIEHNE
MyTEN MPOrPECCUBHOMN
OuoornuecKkon
HBOJTIOLIMI.
XapakTepus3yroT
CYLIHOCTb €CTECTBEHHOIO
oTOopa.

Bo3HUKHOBEHHE U
Pa3BHUTHE KU3HU HA
3emiie

0.5

bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74

XapakTepusyror
pa3IMyHbIE TUIIOTE3bI
MIPOUCXO0KACHUS JKU3HU:
CaM03apOoK/ICHUE KU3HHU,
CTallMOHAPHOE COCTOSIHUE,
MaHCIIEpMUs, CYLIHOCTh
oneIToB @. Penu,
JL.ITactepa. AHanU3UpPyIOT
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U OLIEHHUBAIOT pabOThI
C.Munnepa u A.O.
OnapuHa 1o pa3peieHuo
poOIEeMBbI
MIPOUCXOXKICHUS KU3HU
Ha 3emuie. BeimomHs0T
1a60paTOPHYIO
pabotyX94 «Ananus u
OIIEHKA Pa3JInYHBIX
TUTIOTE3 MTPOUCXOKICHHUS
KU3HI». XapaAKTEPUIYIOT
YCIIO)KHEHHE KUBBIX
OpraHu3MoB Ha 3eMJie B
MIPOLIECCE IBOJIOLIUU.
XapaKkTepu3yroT
npencrasieHus K.
JIunues o
MIPOUCXOKACHUN
yenoBeka. OObICHSIOT
CHUCTEeMaTHYECKOe
noJsioxkenue Buga Hoto
sapiens B cucreme
JKUBOTHOT'O MHUDpA.
Ha3zbiBarot pa3nuunbie
TUIOTE3bI
MIPOUCXOKIACHUS
YyenoBeKa.
AprymMeHTHUpOBaHHO
JTIOKa3bIBAIOT
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MIPUHAJICKHOCTh
YEJIO0BEKa K ONPEIEIEHHON
CHUCTEMAaTUYECKOU IpyIIIe.
XapakTepusyroT CTaIuu
ABOJIIOLIMU YEJIOBEKA U
MPEICTABUTENIEH KaX 01
SBOJTIOITMOHHOM CTaJINU C
OMOJIOTUYECKHUX U
COIMAITLHBIX TTO3UIINH.
ApPrymMeHTHpYIOT CBOIO
TOYKY 3PEHHS B X0OJIe
JIUCKYCCHUU TIO
00CYXICHHIO TTPOOIEMBI
MIPOUCXOKICHHS
yenoBeka. OObSICHSIIOT
BEYLIYIO POJIb 3aKOHOB
0O0IIIeCTBEHHOI )KU3HHU B
COIMAJILHOM IIpoTrpecce
4e0BEYECTBRA.
XapakTepus3yroT
YeJI0BEYECKHE PaChI.

Opranuzmsl u
OKpyXarolias cpeaa

bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74

OnpenensitoT OCHOBHBIE
3a7a4i COBPEMEHHOM
skooruu. O00CHOBBIBAIOT
POJIb DKOJIOTUH B PEIICHUU
MPAKTUYECKUX 3a/a4.
BrisBisior
3aKOHOMEPHOCTH BIIUSHHUS
(haKkTOpOB HA OPTaHU3M.
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IIpornosupyror
pe3yJabTaThl U3MEHEHHUS
JeicTBUs (GaKTOPOB.
XapakTepusyroT
OCHOBHBIC A0HOTHUYECKHE
(akTOPHI, OMUCHIBAIOT
MPUCTIOCOOIEHUS
OpPraHu3MoOB K
OIpPENCIEHHOMY
KOMILIEKCY aOMOTHUYECKHIX
¢dakTopoB. BeisaBistor
JIENUCTBHE MECTHEIX
a0MOTHYECKUX U
aHTPOIIOTEHHOTO
(haKkTOpOB Ha KUBBIE
OpraHu3Mbl, OLICHUBAIOT
MPAKTHYECKOE 3HaYCHHE
OTPaHUYMBAIOIIETO
bakTopa npeacTaBisoT
LENOYKH 0OBEKTOB U
siBJeHU. OCyIIEeCTBISIOT
MOMCK (B HAY4HO-
MOMYJSIPHOM TUTEpATypeE,
CIIPaBOYHHKAX,
WHuTtepuere), oT60p 1
CUCTEMAaTU3aIII0
uHpOpMaInU B
COOTBETCTBUU C y4eOHOM
3a7adei.
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Bocnpoussenenus
OMOJIOTMYECKUX MOHSATHH.
Ha3zsiaroT u
XapaKTePU3yIOT
OTJIeNIbHBIE (POPMBI
B3aMMOOTHOILLICHUI MEXKY
OpraHu3Mamu.
OOBACHSIOT MEXaHU3M
BIIHSTHUS
B3aMMOOTHOILIEHUN MEXIY
opraHu3Mamu Ha
dbopMupoBaHue
OHOJIOTHYECKOTO
Pa3HOOOpa3usi paBHOBECHS
B DKOCHCTEMAX.

CooOmrecTBa 1
JKOJIOTUYECKUE
CHUCTEMBI

bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74

XapaKkTepu3yrT BUI0BOE
pa3zHooOpa3ue SKOCUCTEM,
IUIOTHOCTD MOMYJIALINM,
O6uomaccy.XapakTepusyroT
COJIHEYHBIN CBET Kak
HCTOYHUK

SHEepruu. XapakTepu3yroT
KOMITOHEHTHI
OMOre01eHO30B:
MPOIYIEHTHI,
KOHCYMEHTBI, PEYLIEHTHI,
MPUBOIAT IPUMEPHI,
MPEACTABIISIIOLIUX
Tpoduueckre ypoBHH, UX
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POJIb B B IOTOKE BELIECTB
u sHeprun. OOBSICHSIOT
MeXaHHU3M TIepeiaun
BEIIIECTBA U MepeIadn
SHEPTUU IO TPOPHUECKIM
ypoBHsM. ONUCHIBAIOT
ATaITbl CMEHBI SKOCHUCTEM.
BBISBISIOT M3MEHEHUS U
MIPUYNHY UX
YCTOMYMBOCTH, IIPUYHHBI
CMEHBI SKOCHCTEM,
HE00XOINMOCTh
COXpaHEHHUsI BHJIOB,
pemaroT mpocTenme
HKOJIOTMYECKUE 3aJauH.
[IpuBoasT IpUMEpPHI
AKOJIOTHYECKUX
HapymeHui. [Ipennarator
CIOCOOBI COXpaHEHUs
€CTECTBEHHBIX IKOCUCTEM.
XapakTepusyroT BIIUSHUE
YeJI0BeKa Ha 9KOCUCTEMBI,
aHTPOTIOTeHHbIE (PAaKTOPBI
Ha npupoy. Ha3eiBator
IPaHUIbI U KOMIIOHEHTBI
onocdepnl
,XapaKTepU3yIOT
onocdepy Kak
rJ100aJIbHYIO SKOCHCTEMY.
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XapakTepusyroT
pacmpeneneHue 6MoOMacchl
Ha 36€MHOM IL1ape.
OOBSICHSIOT 3HAYCHUE
yuenus B. H.
Bepnazackoro o ponu
KUBOW IIPUPO/IBI B
npeoOpa3oBaHUM TIAHETHI
1 oOecrieueHun
yCcTOHYMBOCTU OHOChEpHI.
OnuceIBarOT
OMOXUMUYECKHE ITHUKJITBI
BOJIBI, YTIIEPOIa, UX
CYIIIHOCTD, TTPOSIBJICHUE
(UBUKO-XUMUIECKOTO
BO3/IEHCTBUS OPraHU3MOB
Ha TIPUPOTY.
[Iporno3upytot
MOCJICJICTBUS HAPYLICHUS
KpyroBOpPOTa BELIECTB.
DopMyIHPYIOT OCHOBHBIE
nojioxkeHus yuenus B . U.
BepHuanckoro o 6uocdepe.

O0o00611eHNE U

bubnuorexa [JOK cucTeMartu3anus 3HaHUi
PeszepBHOe Bpems 2
https://m.edsoo.ru/7f41cc74 | 1o MaTepuazam
IIPOWIEHHBIX TEM
OBIIEE KOJIMYECTBO 34 95
YACOB I10 ITPOTPAMME '
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N KoJsmyecTBo 4yacoB DJIeKTPOHHBbIE
K aTa nmudpoBLIe D opMbI ¥ BUABI
n/ Tema ypoka Bcer KoHTpoJibHBI IIpakTuyecku A bp P
H3yUYeHusi oOpa3oBaTtejibHbIE KOHTPOJIf
n 0 e padoThl e padoThI
pecypchl
3amanus co
Tema 1.buonorusa kak bubmorexa LIOK CBOCO/HEIM
Hayka (2 4.) https://m.edso0.ru/863e612 KPAaTKUM WJIA
11 Euo 01."1/151 5 1 07.09.202 | 2 Pa3BEPHYTHIM
= PHOT 3 https://m.eds00.ru/863e632 | oTBEeTOM.
CHUCTEME HayK .
a @poHTAIBHBIN
ormpoc.
1.2.Metoas!
MO3HaHMS >KUBOI
MPUPOBI. Otuer no
[IpakTuueckas MPaKTUYECKOU
pabota Ne 1 bubmorexa HOK pabote Ne 1
B 1 0.5 14.09.202 | https://m.edsoo.ru/863e612 -
«Hcmonp3oBanne 3 ) TECTUPOBAHUE TIO
Pa3IMYHBIX METOJIOB - MPONCHHON
TIPU U3yYCHUH TeMe ypoka 1
OMOJIOTHYECKHUX
00BEKTOBY
Tema 2.2Kusbie TectupoBanue 1o
CHUCTEMBI U UX bubmuoreka IIOK MIPONJAECHHON
opraam3anus (1 4.) 1 21.09.202 https://m.eds00.ru/863e656 | Teme ypoka 2,
2.1.buonorunueckue 3 4 OMOJIOTHYECKUH
CUCTEMBI, POLECCHI JIUKTAHT
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" UX U3YYCHHC

Tema 3. XuMuueckuii
COCTaB U CTPOCHHUE
KJIeTKH (8 4.)

bu6mmoreka [{OK

WNHuBuyaIbHbI
uu
(bpoHTATBHBIN
oIpoc,

. 28.09.202 https://m.edso0.ru/863e674 | TeCTUpPOBaHUE Ha
3.1. XuMuueckuit
3 e 3aKpEILICHUE
cocTaB KjeTku. Boga .
HOBOW TEMBI,
Y MUHEPAJTBHBIC COJTU
B3aMMOIIPOBEPKa
Y OIICHUBAHUE
NunuBuiyanbHbI
U u
(bpoHTaNTbHBIN
bu6moreka [IOK
3.2.benku. CoctaB u oTIpoc,
05.10.202 https://m.edso0.ru/863e6b7 .
CTpPOCHHE OEITKOB 3 5 OMOJIOTUYECKUIA
- JUKTAHT,
TECTUPOBAHUE TIO
TeMe 4
3.3.depmeHTH —
OMOJIOTHYECKHE
KaTajau3aTophbl.
JlaboparopHas Oruer 1o
pabota Ne 1 bubaunoreka IIOK nabopaTtopHoit
«3yuenune 0.5 12.10.202 https://m.edsoo.ru/863e6b7 | pabote Ne 1,
KaTaJINTUYECKOU 3 2 (bpOoHTAIBHBIN
AKTUBHOCTH orpoc

(dbepmeHTOB (Ha
MpUMepe aMUIIa3bI
WJIA KaTaJiasbl)»
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3.4.Yriesoasl.

bubnuoreka [IOK

NunuBuiyanbHbl
1 orpoc,

7 19.10.202 https://m.eds00.ru/863e687 | TecTUpOBaHUE HA
JIunn el
3 0 3aKpEILICHUE
HOBOU TEMEI
[ToBTOPUTH U3 9
KJlacca CTPOCHHE
HK u PHK
3.5.HykiennoBble bubmiorexa HOK AHK u ’
8 26.10.202 https://m.edso00.ru/863e6d5 | HWHAWBUIYaIbHBI
KUCIOTEL. ATD .
3 c it ompoc,
OMOJIOTHYECKHIT
JIUKTAHT
o o
3.6.Ucropus n POLTAIBELIH
R —— bu6moreka [IOK OIIPOC, OTBETHI HA
9 09.11.202 https://m.eds00.ru/863e6e8 | BOIPOCHI
kieTkn. Kiaertounas
3 8 MMICHEMEHHO B
TEOPHUS
KOHIIE rmaparpada
OpoHTaATBHBIN
3.7.Kietka xak o1Ipoc,
10 LEJIOCTHAS KUBasi 16.11.202 TECTUPOBAHUE TIO
cucreMa 3 MPONCHHON
TEME
3.8.Ctpoenue [TuceMeHHBIH
9YKapHOTUYECKOM OTYET O
bubmuoreka [JOK .
IICTIH. https://m.edsoo.ru/863e6ff0 HPOACTATHON
11 JlaGopatopHas 0.5 23.11.202 RS./7h. ' nabopaTopHOM
https://m.eds00.ru/863e716
paboTta Ne 2 3 pabote Ne 2 B

«M3yuenne cTpoeHus
KJIETOK pacTEeHUH,

c

BHJIE TaOJIMIIBI,
WH/IUBUTyJIbHBI
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KUBOTHBIX, TPHOOB U
OakTepuit o
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOIIpenaparax u
WX OTIMCAaHUE»

1 o1poc

CocraBnenue
CXEMBEI CIT0CO00B
IIUTAHUS
OpraHvu3MoB B

Tema 1('IpI/Ip0§e
[IPUMEDEI.

4. Ku3HenesaTenbHOCT bubnuorexa [JOK PHNEP o

I[luceMeHHbIN
12 b KJIeTkH (7 4.) 30.11.202 https://m.edso0.ru/863e766

otyer Tabmumna

4.1.00MeH BelIecTB 3 c
«Cragnu

AT METa00IU3M
HEPTEeTUYECKOTO
oOmMmeHa»
[ToBTOpUTH 9
KJ1acc
(dhoTOoCHHTES.
TectupoBanue
TeMBI 12.

bubnuoreka [JOK [Ipe3enranus
4.2 doTtocuHTeEs.
13 07.12.202 https://m.edsoo.ru/863e7c9 «PorocuHTES —

XEeMOCHHTE3 .

3 8 rjio0aIbHbII
poliecc Ha
3emiey.

14 4.3.OHepreTuuecKuit bubnuorexa [IOK Y CTHBIN 3a4eT 10
o0OMeH 14.12.202 https://m.edso0.ru/863e7aa TEME
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3 e "dorocuHTtes".
IToBTOpUTH TEMY
"Muro3" 3a 9
KJ1acc.
4.4 Ku3HeHHBINA UK
KJIETKHU. [lenenne
KJIETKH. MuTO3.
OTueT 1o
JlaGoparopHas 5
aGora No 3 Bubmuorexa [IOK 71a60paTOPHOI
15 p - 0.5 21.12.202 https://m.edsoo.ru/863e7dc | pabote Ne 3,
«Hab6mronenne
3 4 WHIWBUyaTbHBI
MMTO3a B KJIETKaX .
it ompoc
KOHYHMKA KOpPEITKa
JTyKa Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
T
4.5.buocunTe3 Oenka. Bu6nuoreka ITOK CCTHPOBATHE 110
Teme 15,
16 Peakmus MmatpuaHOTO 28.12.202 https://m.eds00.ru/863e796 .
(bpOoHTAIBHBIN
CHHTE3a 3 e
ompoc
bu6mmoreka [JOK .
4.6. Tpancnsauus — ®dpoHTaAILHBIN
17 pancil 11.01.202 | nhttps://m.edsoo.ru/863e796 | -
OnocuHTE3 Oenka 4 o ompoc
4.7 HexieTouHslie
(hOpMBI KU3HU —
BuUpycel. O000IIEHIE
u (f)I/I}::TeMaTI/ISaI_II/I}I Eubmorexa HOK KonTtponbHas
18 N 18.01.202 https://m.eds00.ru/863e754
3HaHUH 110 4 0 pabota Ne 1

Marepuanam Pa3znena
" Ku3HenesaTeaIpbHOCTh
KJIEeTKH"
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Tema 5.Pa3MmHOXeHNE
H I/IHI[I/IBI/II[yaJIbHOC

bubmuoreka [IOK

CocraBnenue
cxeMbl "Popmbl

Pa3BUTHUEC OPraHU3MOB https://m.edsoo0.ru/863e81b Pa3sMHOXKCHUA
19 (44.) 25.01.202 | 6 OpraHu3MoB",
5.1.®opmsl 4 https://m.eds00.ru/863e831 | moBTOpeHUE
Pa3MHOXKEHUS € teMbl "Meiio3" 3a
OpraHu3MOB 9 kiacc
bu6moteka [IOK DOOHTAILHLLH
20 5.2.Meiio3 01.02.202 https://m.edsoo.ru/863e7f4 P
oTpoc
4 a
5.3.00pa3oBanue u
Pa3BHUTHE TIOJIOBBIX
KIICTOK.
Ortuer o
O1u1010TBOpPEHKE. .
NaGoparopas bubauoreka [JOK n1abopaTopHO#
21 0.5 08.02.202 https://m.edso0.ru/863e81b | pabote Ne 4,
pabota Ne 4
«3yuenue cTpoeHus 4 8 TECTHPORAHE IO
teme 20
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTpernapaTax»
CocraBnenue
CXEMBbI
5.4 lnauBuIyaabHOE bubmmorexa [IOK "Onrorenes’,
22 o Y 15.02.202 | https://m.eds00.ru/863e843 | TecTHPOBAHME HA
pa3BHUTHE OPraHU3MOB
4 6 3aKPETUICHHUE U
B3aMMOIIPOBEPKA,
OIICHUBaHHE
23 Tema 6. bubnmoreka [JOK TectupoBanue 1o
HacnenctBeHHOCTE U 22.02.202 https://m.edso0.ru/863e86f Teme 22
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W3MEHYHUBOCTD 4 2 [Ipesentanms I'.
opranu3mos (9 u.) Mennenb
6.1.I'eneTnka — OCHOBOTIOJIOKHHUK
HayKa o TCHCTHKH.
HACJIEACTBEHHOCTH U [TonroToBuThCS K
W3MEHYUBOCTH OHOJIOTUYECKOMY
JUKTAHTY TI0
T€HETHUYECKON
TEPMHUHOJIOTUH H
CHUMBOJIUKE.
6.2.3aKOHOMEPHOCTH buonornueckuit
HaCJIEOJOBaHUIA Buommorexa HOK JIUKTAHT 110
24 MPU3HAKOB. 29.02.202 https://m.eds00.ru/863e887 OCHOBHBIM
Monorubpuanoe 4 8 ITOHSTUSA
CKpelllBaHHe TeHETHUKH.
IIpoBepka
6.3. JurubpugHoe poBep
JIOMAIIIHEro
CKpelIMBaHuE. 3aKOH bubnuoreka [IOK
3aJlaHus peuIeHUsS
25 HE3aBHCHMOTI'0 07.03.202 https://m.edsoo.ru/863e89a
3amad 1.2,
HacJIeIOBaHUI 4 4 .
(bpOoHTAIBHBIN
MIPU3HAKOB
OTIpoC.
6.4.Cuermiennoe
HacJeI0BaHUE [TpoBepouHnas
MPU3HAKOB. pabora o 23, 24,
JlaGopaTopHas bubmorexa LOK 25 ypokam
26 0.5 14.03.202 | https://m.eds0o.ru/863e8c6 '
pabota Ne 5 4 0 Otuer o
«3yuenue B nabopaTtopHoit
pe3ynbTaToB pabote Ne 5.

MOHOFI/I6pI/II[HOFO u
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TUTHOPHUTHOTO
CKPCIIUBAHHUS Y
po30(hUIIBI HA
FOTOBBIX
MHUKpOTIpEIiapaTax»

27

6.5.I'enernka moua.
Hacnengosanme
MPU3HAKOB,
CIIETIJICHHBIX C
moJyioM. O6o0IIeHHE U
CHCTEMAaTH3alHs
3HAHUH 110
Marepuanam Paznena
"Pa3sMHOKEHNE 1
WHIMBHIyAJIbHOE
pazBuTHE
Opranu3moB"

21.03.202
4

bu6moreka [IOK
https://m.edsoo.ru/863e8c6

0

KoHnTtposbHas
pabota Ne 2

28

6.6.113MeHYnBOCTb.
Henacnencrsennas
W3MEHYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue
MOAU(PHUKAITTOHHOM
W3MEHUYUBOCTH,
IIOCTPOEHHE
BapUALIMOHHOTO psija
Y BApUALIMOHHON
KpHUBOW»

0.5

04.04.202
4

bubmuoreka [JOK
https://m.edsoo.ru/863e8ef
e

Ortuer no
nabopaTopHO
pabote Ne 6,
pelieHue 3aaad
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6.7.Hacnencreennas

U3MEHYUBOCTb. Ortuer no
JlaboparopHas nabopaTopHOi
pabota Ne 7. «AHanu3 bubmorexa HOK pabote Ne 7,
29 . 0.5 11.04.202 | https://m.edsoo.ru/863e8ef
MYTaIHi y 4 o pelieHue 3aaaq,
Ipo30QuIIEI HA - (bpoHTATBHBII
TOTOBBIX oTpoc
MHUKpOTIperiapaTax»
TectupoBanue no
6.8.I'enernka bubmiorexa HOK IPOHJICHHBIM
30 18.04.202 https://m.edso0.ru/863e8d7
YeII0BEKa TeMaM ypoka 28-
4 8
29
6.9.Pe3epBHBII YPOK.
O06o001menue mo Teme KoHThoLHAS
31 «HacnencrseHHOCTH 25.04.202 p
pabota Ne 3
1 U3MEHYHBOCTh 4
OpPraHU3MOBY
Tema 7.Cenexuus
opranu3moB. OCHOBBI bubnuoreka [JOK P
32 onorexHosoruu (3 4.) 02.05.202 https://m.edso0.ru/863e921 P
o1poc
7.1.Cenekius KaKk 4 4
HayKa U Mpoiiecc
7.2.Metonpl 1
O — bu6mmoreka [JOK
33 . 16.05.202 https://m.edso0o.ru/863e921 | Jlokmaasl
CEJICKIIUU PAaCTEHUH 1 4 4
JKUBOTHBIX B
7.3.buoTexHonorus bu6mmoreka [JOK
34 KaK O0Tpaciib 23.05.202 https://m.edso00.ru/863e933 | Jlokiiaasl
MIPOU3BOACTBA 4 6
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34 3 4

HpOBepﬂeMble TpeﬁoBaHm{ K pe3yJibTaraM 0CBOCHUA OCHOBHOM 06pa30BaTeJIbH0ﬁ NMporpaMmsblI U NMMPOBEPHAEMBIEC ITTECMECHTDBI

co/iep KaHMSA

B denepanbHbIX ¥ pernoHaIbHBIX MPOIEypax OLEHKH KayecTBa 00Opa3oBaHMsI UCTIONIb3YyeTCs epedeHb (Koau(puKaTop) pacipeaeaeHHbIX
[0 KJIaccaM IpoBepsieMbIX TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENbHON MpOrpaMMbl CPEIHETr0 00IIero oopazoBaHus U

OJIEMEHTOB COACPIKAHUSA 10 OHOJIOTHN.

IIpoBepsiemble TpeOOBaHMSA K Pe3y/1bTATAM OCBOECHHMSI OCHOBHOI

odopa3oBarebHOIt mporpaMmmel (10 kiacc)

Kon
MIPOBEPSAEMOTO
pe3yibraTta

[IpoBepsieMbie TPeIMETHBIE PE3YIIBTATHl OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBI CpeTHETO 00IIero 00pa3oBaHus

1 ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAayYHOUW KapTUHBI MUPa U HAYYHOTO MHPOBO33PEHHUS; O BKIIAJE POCCUMCKUX U 3apyOeKHBIX
YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH; (YHKIIMOHATIHHON TPAMOTHOCTH Y€JIOBEKA ISl pellIeHUs KU3HEHHBIX 3a7a4

2 YMeHue packpeiBaTh cofepkaHue OMOIOTHYECKUX TEPMUHOB U TIOHATUH: )KU3Hb, KJIETKA, OpraHu3M; MeTabomu3m (0OMeH

BCHICCTB U MPCBPAILLICHUC 3HeprI/II/I), TroMeocCTa3s (CaMOpel"ynHLII/ISI), YPOBHEBas OpraHu3anus ’)KUBbIX CUCTCM,
CaMOBOCIIPONU3BCACHUC (perO,HYKI_[I/IH), HACJICACTBCHHOCTh, H3BMCHYUBOCTL, POCT U PA3BUTUC

60




YMeHue uznarath OMOJIOTHYECKUE TEOPUH (KIIETOYHASI, XpPOMOCOMHAs, MyTaninoHHasi ), 3akonsl (I'. Menaens, T. Moprana,
H.W. BaBunosa) u yyenus (0 LeHTpax MHOrooOpas3us U MpOUCXOXKICHHS KyIbTypHbIX pactenuii H.W. BaBunosa), onpenensits
IPaHULIbI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BiaseTh METOJaMi HAy4HOTO NO3HaHMs B OMoJioruu (HaOIr0AeHUe U ONMCAaHUE )KUBBIX CUCTEM, IIPOLIECCOB U
SIBJICHUI; OpraHu3alis 1 MpoBeIeHue OMOIOTrMUYEeCKOT0 IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI; BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIeAyEMBbIMH BEIMYMHAMU, 00bSICHEHUE MOJYYEHHBIX PE3YJIbTAaTOB, UCIOIb30BAHHBIX HAYYHBIX OHITHUH, TEOPHI U
3aKOHOB; YMEHHUE JIeJIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB)

VYMeHme BBIICTIATE CYIICCTBCHHBIC IPHU3HAKKW BUPYCOB, KIICTOK ITPOKAPUOT U OYKAPHUOT, OJHOKICTOYHBIX U MHOT'OKJICTOYHBIX
OPraHU3MOB; OCOOEHHOCTH IPOIIECCOB 0OMEHA BEIIECTB U MTPEBPAIICHHUS SHEPTUH B KJIETKe, (POTOCHHTE3a, IIIACTHYECKOTO
SHEPTeTUIECKOTO 0OMEHa, XeMOCHHTE3a, MUT03a, Mei03a, OTJIOJIOTBOPEHHSI, PA3MHOKEHUS, THANBUIAYAIEHOTO Pa3BUTHS
opranu3Ma (OHTOTeHe3)

YMeHHne MpUMEHSITh MOJydeHHbIE 3HAHUS 11 0ObICHEHHS OMOJIOTUUECKHUX MTPOIIECCOB U SIBJICHHUM, JUTSI IPUHSITHS
MPAKTUYECKUX PEIICHUI B TOBCEHEBHOM KU3HHU B IIEJIAX oOecrieueHns 0€301MacCHOCTH CBOETO 3/I0POBbS U 37I0POBbSI
OKPYXKAIOIIUX JTFOJCH, COOTIOIEHUS HOPM TPaMOTHOTO TIOBEICHUSI B OKPYXKAIOIIEH MMPUPOTHOM cpefie; TOHUMaHue
HEOOXOIUMOCTH MCIOJb30BaHUs JOCTKEHU COBPEMEHHON OMOJIOTUH U OMOTEXHOJIOTUH JJI PalliOHAIBHOTO
MIPUPOIOTIONIE30BAHUS

YMeHue pemaTb 3JICMCHTAPHBIC TCHECTUYCCKUC 3a/1a9 HAa MOHO- U ,I[I/IFI/I6pI/II[H06 CKPCIIMBAHHUC, CLHCINICHHOC HACIICAOBAHUC,
COCTaBJIATh CXCMBI MOHOFI/I6pI/II[HOFO CKpeHiuBaHus I IPCACKA3aHUA HACIICAOBAHUA IIPU3HAKOB Y OPraHU3MOB

YMeHHe BBIMOJIHATH 1JA00PATOPHBIE M MTPAKTUYECKHE PA0OThI, COONIOIATH MPpaBuia MPH paboTe ¢ yueOHBIM U Ja00paTOPHBIM
o0opynoBaHUEM
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YMeHne KpUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH HHPOPMALIUIO OMOJIOTHIECKOTO COIEPKAaHHs], BKIIOUAIOLIYIO
IICEBJIOHAYYHBIE 3HAHUS U3 PA3NUUHBIX UCTOUHUKOB (CMMU, HaydHO-NIOMYIIsIpHBIE MAaTE€pHalIbl); STUUECKUE ACIIEKTHI
COBPEMEHHBIX UCCIIEJOBAaHUM B OMOJIOTHH, MEIULIMHE, ONOTEXHOJIOTUN

10 YMeHue co3zaBath cOOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUsI, 0000111asi OMO0I0TrHUECKy0 HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIb30BATh MOHATHIHHBIN anmapat OnoJoTuu
IIpoBepsiemble d1eMeHTHI cofep:kanus (10 kiace)
Kon [IpoBepsieMbIil 2IIEMEHT COAECPKAHUS
1 buonorus xak Hayka
1.1 buonorus - Hayka o xuBoi npupoe. Posib 6uosnoruu B popMHUpOBaHUN COBPEMEHHON HAyYHOU KapTHUHBI Mupa. Cucrema
OMOJIOTHYECKHUX HayK
1.2 MeTo1bl TO3HAHUS KUBOU MPUPOIbI (HaOII0IeHUE, SKCIIEPUMEHT, OMMCaHKe, U3MepeHue, Kilaccu(uKalus, MoIeIUpOBaHuE,
CTaTUCTUYECKass 00pabOTKa TaHHBIX)
2 JKuBble cucTeMBbI U UX OpraHu3anus
21 JKusble cucteMbl (0MOCHCTEMBI) KaK MpeAMET u3ydeHus ouonoruu. CBoiicTBa OMocHucTeM U UX pazHOOOpasue
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2.2

YpoBHU OpraHU3aui OUOCUCTEM: MOJICKYJISIPHO-TEHETHYECKUA, KIIETOYHBIH, OPraHM3MEHHBIH, TOMYJISIIMOHHO-BUIOBOH,
HKOCHUCTEMHBIH, OMOC(hEpHBIA

3 XHWMHUYECKUHI COCTAB U CTPOEHUE KIIETKH

3.1 XUMHUYECKUH COCTaB KIETKU. XUMHUECKHE AIEMEHThI: MAKPOJIEMEHThI, MUKPO3JIeMEeHThI. Bosia 1 MUHEpasibHbIE BEIIECTBA.
@OyHKIMY BOJBI U MUHEPAJIbHBIX BEIeCTB B KieTke. [lognep:xanue ocmotTnyeckoro OanaHnca

3.2 benku. CoctaB u cTpoeHne 6eK0B. AMUHOKHCIIOTHI - MOHOMEpHI OeskoB. HezameHnMble 1 3aMeHNMble aMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU CTPYKTYphI OEIKOBOM MOJIEKYIbI (IIEpBUYHAS, BTOPHYHAsS, TPETUYHAS U YETBEPTUUHAS
CTpyKTypa). XuMHueckue cBoiicTBa OenkoB. buonornueckue GpyHkium 6€IK0B.
®depMeHTHI - buonoruueckue karaauzatopsl. CTpoeHne pepMeHTa: akTUBHBIN IIEHTp, CyOcTpaTHasl Crielu(pUIHOCTb.
KodepmenTsl. Butamunasl. Otinudust GepMEHTOB OT HEOPTAaHMUECKUX KaTalln3aTOPOB

3.3 VYrieBoapl: MOHOCaXapu bl (TIIFOKO3a, pud03a U 1e30KCUprb03a), aucaxapuasl (caxaposa, JIaKTo3a) U MoTucaxapuiabl
(kpaxmaJl, TIIMKOTEH, 1IeJUTI0I03a). bromornueckne GyHKIIMU yriIeBOIOB.
JIMnuasl: TPUTIMLEPHUIbL, CTEpOubl, pochomunuisl. I'uapodunsHo-ruapodoOHblie cBoiicTBa. bruonornueckue GpyHkuun
munuoB. CpaBHEHHE YITIEBOJIOB, OEJIKOB M JIMIIHUJOB KAK HCTOYHUKOB SHEPTUU

3.4 Hykneunossie kucnotel: JIHK u PHK. HykneoTusl - MOHOMepbI HyKJI€HHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK.
Crpoenue u pynkuuu PHK. AT®: ctpoenue u pynkuuu

3.5 Huronorus - Hayka o kinerke. Kiierounas teopus. MeTo 1l M3y4eHHsI KIETOK

3.6 Knerka kak nenoctHas xuBasi cuctema. OOmiye Npu3Haky KIETOK: 3aMKHYTasi HapyxHast MeMOpaHa, moJiekyisl JITHK kax
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TEHeTUYECKUH anmapar, CUCTeMa CUHTe3a Oeika

3.7 Tunsl KIETOK: 3yKapuoTHdecKas U npokapuotuieckas. OcCOOEHHOCTH CTPOEHUS IPOKapHOTHYECKOM KieTku. Knetounas
cTeHka Oakrepuid. CTpoeHne S3yKapruoTUIeCKOM KIeTKH. OCHOBHBIE OTINYHS PACTUTEILHOM, J)KUBOTHON U TPUOHOM KIIETKU

3.8 [ToBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOUHAs CTeHKA, ITMKOKAIHUKC, X (yHKuuu. [lmazmaTiueckas memOpaHa, ee
cBoiictBa u pyakmmu. [{uronnazma u ee opranonpl. OTHOMEMOpaHHBIE OPTaHOWIBI KJIETKH: SHAOIUIa3MaTHIECKas CETh
(OI1IC), anmapar ['oxbxw, mr30coMBL. [10TyaBTOHOMHBIE OPraHOU/IBI KJIETKH: MUTOXOHIPUH, TacTuabl. [IponcxoxkieHue
MUTOXOHAPUH ¥ macTul. Buasl oractun. HemeMOpaHHBIE OpraHOW Bl KIIETKH: PUOOCOMBI, KIICTOYHBIHN IICHTP, PECHUYKH,
KryTHKU. OYHKIIUN OpraHOUIOB KIICTKH. BKITFoueHus

3.9 Snpo - perynsTopHbIi eHTp KiaeTku. CTpoeHHe siapa: saepHas 0007109Ka, KaproIuIa3Ma, XpOMAaTHH, SIIPBITIIKO. XPOMOCOMBI

3.10 TpaHcnopT BelecTB B KJIETKE

4 KuznenesTenbHOCTh KIETKU

4.1 OOMeH BelecTB, WM METa00IM3M. ACCUMIIISIMS (TUTACTUYECKH OOMEH) U TUCCUMUIIAIMS (SHEPTeTHIECKU OOMEH) - 1B
CTOPOHBI €IMHOTO Tpoiiecca MeTaboau3ma. Turbl oOMeHa BelecTB: aBTOTPOQHbIN U reTepoTpodHbiid. Ponb hepmeHTOB B
oOMeHe BeIIeCTB U MPEBPALICHUH SHEPTUU B KIIETKE

4.2 ®otocunrtes. CBeToBasi 1 TeMHOBas ¢a3bl poTtocunTesa. Peakunu potocunresza. dpdekTuBHOCTH HOTOCHHTE3a. 3HAUCHHE

(doTocuHTe3a 1715 )KU3HU Ha 3emie. BiausiHue ycinoBuil cpesibl Ha GOTOCHHTE3 M CLOCOOBI MOBBIILIEHUS €0 IPOAYKTUBHOCTH Y
KYJIBTYpPHBIX PaCTEHU.

XEeMOCHHTE3. XeMOCI/IHTCBI/Ip}IIOH_II/IC 6aKTepI/II/I. 3HaueHNE XEMOCHUHTE3a JJIs )KU3HU Ha 3emite
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4.3

DHepreTuyeckuii 0OMeH B KiIeTKe. Paciiensenre BemecTs, BbIICICHNE U aKKYMYJIMPOBAHNE SHEPTUH B KIIETKE. DTaIbl
sHepreTrdeckoro ooMena. I'mikosms. bposkenue u ero Buzbl. KucnopoiHoe oKuCIeHUE, WU KIETOYHOE JIbIXaHUE.
D¢} deKTHBHOCTH SHEPreTUIECKOro 0OMEHa

4.4

Peakiun marpuuHoro cunresa. ['enerndeckas napopmanus u JJHK. Peanuzanus renerndeckoit nHpopmammy B KIETKE.
I'enernueckuit koA u ero cBoiicta. Tpanckpunuus - MaTpuunblid cuaTe3 PHK. Tpancnsanus - Ouocunres Genka.
KoaupoBanue amuHokucnot. Posb pubocom B OuocrHTe3e Oenka

4.5

Hexknerounsie popmsl sxu3HM - BUpychl. Mctopus otkpbiTs BupycoB (/1.M1. BanoBckuit). OCOOEHHOCTH CTPOEHUS U
XKU3HEJESATeNIbHOCTH BUPYCOB. bakrepuodaru. bonesnu pacteHuid, 5)kUBOTHBIX M Y€JIOBEKa, BhI3bIBaEMble BUpycamMu. Bupyc
uMMmyHo eduimTa yenoseka (BUY) - Bo36yaurens CIINa. [Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00IeBaHUI

PasMHOkeHME M MTHANBUAYATbHOE PA3BUTHE OPraHN3MOB

5.1

Kiterounsrii uks1, Wiv >KU3HEHHBIN UK KieTku. MHTepdaza u murtos. [Ipomeccsl, mporekaromniue B uaTepdase. Permkarus
- peakiust MmatpuaHoro cuHTe3a JIHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HAO0Op - KapUOTHUIL. [IUTUTIOUTHBIN ¥ TallJIONIHBIN
XpOMOCOMHBIE HA0OPBl. XpoMaTuabl. LluTonornueckue 0CHOBBI pa3MHOKEHUS U MHAUBUIYALHOTO Pa3BUTHS OPraHU3MOB.

Z[GJ'ICHI/IG KJICTKH - MUTO3. CTaI[I/II/I MHTO34a. Hpoueccm, IMPOUCXOAAIIME Ha pa3HbIX CTAANAX MUTO3a. buonorunueckuii cMbICT
MHTO3a

5.2

(DOpMLI Pa3MHOKCHHA OPraHUu3MOB: 0ecI10JI0€ U IOJI0BOE. Bunpl Oecroyoro Pa3MHOKCHUS: ACIICHUC HAIBOC, IOUYKOBAHUC
OJHO- 1 MHOI'OKJICTOYHBIX, cnopoo6pa303aHI/Ie, BCTCTATHBHOC PA3MHOXKCHHUC. I/ICKYCCTBGHHOG KIIOHUPOBAaHNEC OPraHnu3MoB,
€ro 3Ha4CHHUC AJ1d CCIICKIIN

5.3

ITonoBoe Pa3MHOXKECHHUE, €TO OTIINYUA OT Oecmosoro.

Meiios. Ctaguu meiiosa. [Ipoueccel, mpoucxoasaume Ha ctaausx Meiiosa. [loBenenue xpomocom B Meiose. Kpoccunrosep.
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Bbuosornueckuii cMbICH U 3HaYEHHE MEN03a

5.4

I'amerorenes - mporecc 00pa30BaHUS MOJIOBBIX KICTOK Y )KUBOTHBIX. [10JIOBEIC JKeJIe3bl: CEMEHHUKHU U SUIHUKH. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJIETOK - FaMeT (CIepMAaTo30U/l, IHIEKIIETKA) - cliepMaToreHe3 u oorenes. OcoOEHHOCTH CTPOEHUs
SMILIEKIIETOK U criepMaTo3onoB. Omnogorsopenue. [laprenorenes

5.5

WNunuBuayanbHOe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (AMOpHOTeHe3). DTanbl SMOPHOHAIBHOTO Pa3BUTHS Y
MTO3BOHOYHBIX )KMBOTHBIX: APOOJIEHHUE, TacTpysiius, opranorenes. [loctamOpuonansHoe pa3sutue. THIbI
MOCTAMOPHOHAIBHOTO PA3BUTHS: IPSIMOE, HETIPSIMOE (JIMUMHOYHOE). BiausHue cpeapl Ha pa3BUTHE OPraHU3MOB; (aKTOPBI,
CIOCOOHBIE BBI3bIBATH BPOKJCHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHHU, CTaUN Pa3BUTHS

HaCJ'IeI[CTBeHHOCTB 1 USMCHYMBOCTH OPraHu3MOB

6.1

[Ipenmer u 3agaun reHetuku. Victopust pa3BuTus reHeTHKU. Bkiiag poccuiickux u 3apyOeKHbBIX YUYEHBIX B Pa3BUTUE I'€HETHKU.
MeTopl reHeTUKH (THOPUIOJIOTHIECKUH, ITMTOTCHETUYECKUMA, MOJIEKYIIIPHO-TeHETHYeCKUi ). OCHOBHBIE T€HETHUECKUE
nousATHs. ['eHeTHYeckas CMUMBOJIMKA, UCIIOJIb3yeMas B CXeMax CKpelIMBaHUI

6.2

3aKOHOMepHOCTI/I HacCJICAOBAaHUS IIPU3HAKOB, YCTAHOBJICHHEIC I. MeH,I[CJ'IeM. MOHOI‘I/I6pI/I,Z[HOG CKpC€HIMBaHUC. 3aKoH
e,Z[I/IHOO6p331/IH FI/I6pI/II[OB IICPBOI'0 IMOKOJICHUA. HpaBI/IHO JOMHWHUPOBAHUS. 3aKoH PacCICINICHUA ITPU3HAKOB. I'unotesa
4UCTOTHI raMmeT. IloHOe U HemoJIHOE JOMHWHHUPOBAHUC.

JluruOpuiHOE CKpelBaHie. 3aKOH He3aBUCUMOIO HACJIeI0BAHKS IPU3HAKOB. [{uTOreHeTHYeCKre OCHOBBI JUTHOPHIHOTO
CKpeIMBaHus. AHAIM3UPYIOIIee CKpelinBanue. Mcnoab30BaHie aHATU3UPYIONMIETO CKPEITHBAHUS TS OMPEACITICHUS
reHoTUna ocoou
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6.3

CueruieHHOe HacneoBaHue npu3HakoB. Pabora T. Moprana 1o cremyieHHOMY HacjeI0BaHHIO reHoB. Hapymienue cueruienus
I'€HOB B pE3yJbTaTe KPOCCUHIOBEpa. XPOMOCOMHAs T€OPUs HACIEICTBEHHOCTHU. | 'eHeTHUeCKHe KapThl.

I'enernka nona. XpoMOCOMHOE OIIPEIENIEHNE 10J1a. AYTOCOMBI U [I0JIOBBIE XpPOMOCOMBI. ['oMOraMeTHbIe U reTeporaMeTHbIE
opranu3mbl. HacnegoBanue mpu3HakoB, CIETUICHHBIX C MTOJIOM

6.4

HN3MeHunBOCTh. BUbl ”3MEHYMBOCTH: HEHACIEACTBEHHAS U HACJIEeACTBEHHAs. POJIb cpeibl B HEHACIEICTBEHHOM
M3MEHUYMBOCTH. XapaKTepUCTUKa MOAU(DUKAIIMOHHON U3MEeHUNBOCTH. BapuanmonHsslil paa u Bapuanionsas kpusasd. Hopma
peakuuu npusHaka. KonndyecTBeHHbIE M KaueCTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBolicTBa MOIM(DUKAIIMOHHOM
U3MEHYUBOCTH

6.5

HacneacrBennas, uim reHOTUNIMYECKAsl, I3MEHUYNBOCTh. KoMOWHaTHBHAS M3MEHUYNBOCTh. Mel03 1 MOJI0BOM MPOIIECC - OCHOBA
KOMOMHATUBHOUN M3MEHUYUBOCTH. MYTaHI/IOHHaSI N3MCHYNBOCTB. KJ'IaCCI/I(i)I/IKaHI/IH MYTaHHfIZ T€HHBIC XPOMOCOMHEIC,
reHomHbIe. YacToTa M MpUYMHBI MyTaluii. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEACTBEHHOM
n3meHunBocty H.M. BaBuiosa

6.6

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIC METO bl TEHETUKH YEJIOBEKA: T€HEaTOTHICCKU, OITM3HEIIOBHIH,
UTOTCHETUYCCKUI, OMOXUMUYECKUM, MOJICKYJIIPHO-TeHEeTHYeCKU. COBpEMEHHOE OTpe/ICIICHIE TeHOTHIIA: TTOJTHOTEHOMHOE
CEKBEHUPOBAHHUE, TCHOTUITMPOBAHKUE, B TOM umcie ¢ momonipio [1I[P-ananmm3a. HacnencrBennsie 3a001eBaHus YeIOBEKa:
reHHble 00J1e3H1, OOJIE3HH C HACIEACTBEHHOHN IPEIPacoIOKEHHOCTBIO0, XpOMOCOMHBIE 0osie3HU. CoOMaTHYECKUe U
reHepaTuBHbIC MyTaluu. [IpUHIUIIBI 310pOBOTO 00pa3a KU3HU, JUArHOCTUKH, MPO(GUIAKTUKH U JICUCHUS TEHETHICCKUX
Oone3nell. Meauko-reHeTH4eckoe KOHCYIbTUPOBaHe. 3HaUeHUEe MEAUIIMHCKON TeHETUKU B MIPEIOTBPALICHUH U JICYCHUN
FeHETUYECKHX 3a00JIeBaHUI YeIOBEKA

CeJ'IeKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

CeJ'IeKI_II/IH KaK HayKa U IMponecc. 3apO)K)IeHI/Ie celnexknuM U nomectukamnus. Yuenue H.M. BaBuiosa o HOCHTpax
MPOUCXOKIACHUSA U MHOFOO6paSI/I$[ KYJIbTYPHBIX paCTeHHﬁ. ]_[eHTpLI MPOUCXOKACHUA TOMAITHUX KUBOTHBIX. COpT, nopoznaa,
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mTaMM

7.2 CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIil 1 MHAUBUYaIbHbIN OTOOPHI B CEJIEKLIUN PACTEHUN U KUBOTHBIX. OlLleHKa
JKCTEpbepa. bin3kopoACTBEHHOE CKpellMBaHue - UHOpuIuHT. Yncras nuaud. CKpenuBaHue YucThIX JUHUM. ['eTeposuc, wim
rulOpuaHas cuina. HeponcTBenHoe ckpemuBanue - ayropuauar. OtaaneHHas ruOpuau3anus u ee ycrnexu. MIcKycCTBeHHBIH
MYTareHe3 U MOJIy4eHHE MOJMIIONI0B. JIOCTHKEHNS CeNIEKIIMU PACTEHHUN, dKUBOTHBIX 1 MUKPOOPraHU3MOB

7.3 buoTtexHonorus Kak oTpacib Mpou3BoACTBA. ['eHHast HHKkeHepHs. Otarbl co3anus pekomounanTHoi JIHK u TpancrenHbix

oprann3moB. Knerounas naxenepus. Knertounsle KyabTypsl. MEKpOKIIOHAJIBHOE pa3MHOKEHHE pacTeHui. KitonupoBanue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOX03SHCTBEHHBIX OPraHN3MOB. DKOJIOTHYECKHE U ATHYecKkue poonemsl. [ MO - reneTndecku
MO (UITMPOBAHHBIE OPTAaHU3MBI
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11 KVIACC

N KoanuecTBo 4acon DJIeKTPOHHBbIE
n/ Tema ypoka Bceer Kourpoububl | IIpakTHyecku Alata tudposbie opubl u BubI
u3ydyeHusi = odpa3zoBaTesibHbIE KOHTPOJIfA
1| 0 e padoThI e padoThI
pecypcsl
Tema 1.
OBOIOIMOHHAS Bubmmorexa ITOK ®ponTansbiii
1 ouomnorus (9 4.) 1 06.09.202 | https://m.edsoo.ru/863ea20
ompoc
1.1.9Bomrouus u 3 e
METO/IBI €€ N3YUEHHUS
1.2.Uctopus 3anoaHUTh
bu6moreka [IOK
2 pasuTiA 1 13.09.202 | https://m.edsoo.ru/ge3eos7 | oI 1O
MpeACTaBICHUI 00 3 0 naparpady
3BOJIIOIIUA - ydeOHHKa
NunuBuyanbHbI
1 ormpoc,
Buoauorexa [HOK TECTUPOBAHUE Ha
3 1.3.MuKpo3BOJIIOIUS 1 20.09.202 https://m.edso00.ru/863e9cl | 3aKperieHHe
3 e HOBOM TEMBI,
B3aMMOIIPOBEPKA
U OLICHUBaHUE
1.4 Tlonmymnsius Kak
JJIeMEHTapHas OTuer no
€IMHULIAa BUJA U Bu6nuoreka LIOK nabopaTtopHoit
4 DBOJIIOLUH. 1 0.5 27.09.202 https://m.eds00.ru/863e99c pabote Ne 1,
JlaboparopHas 3 6 OuoIOTHYeCKUN
pabota Ne 1 JIUKTAHT
«CpaBHEHHE BHJIOB
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10

MOP(OTIOTHIECKOMY
KPUTEPUIO»
1.5.JIBroKyIiue Cribt bubnuotexa [JOK o
@poHTAIBHBIN
(3nmemMeHTapHbIC 04.10.202 https://m.edsoo.ru/863e9da
orpoc
(haxTOPHI) IBOIFOIIH 3 4
IT
1.6.EcrecTBeHHBII bubmmorexa TIOK POBEpoTHat
11.10.202 https://m.edsoo.ru/863e9ed | paboTa 1o Teme
oTOOp U ero Gopmbl
3 0 ypoka 5
1.7.Pe3ynbTarsl
IBOJTFOIIHH:
MIPUCTIOCOOIEHHOCTh
OpPraHW3MOB H Mposeposnas
BHI000pa3oBaHUE.
bubnmroreka [JOK paboTa o Teme
JlabGopaTopHas
0.5 18.10.202 https://m.edsoo.ru/863e9fd ypoka 6, oT4eT 1o
pabota No 2 i
3 e nabopaTopHOU
«Onucanue
pabote Ne 2
MIPUCTIOCOOIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
Xapakrepa»
[IucemenHas
1.8.Hanpapnenus u Bbubnuoreka IIOK pabora ¢
yTH 25.10.202 https://m.edso0.ru/863e9cl | y4eOHHUKOM IO
MaKpO3BOJIOLUU 3 e TUIaKTHYECKUM
KapTouKaM
OTtBeThI Ha
1.9.Heo6
BOVPHTHMOCTS 08.11.202 BOIIPOCHI B KOHILIE
IBOJTIOITIHI
3 naparpada
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yueOHHUKa,

(bpoHTaTBHBIN
oTpoc
Tema 2.
Bo3HukHOBEHHNE 1
3amnoIHSIOT
pa3BHUTHE KU3HU HA Gy 10
10 | 3ewmse (10 ) 15.11.202 - z(p
rapar
2.1.McTopust )Ku3HU 3 parpa®y
yueOHUKa
Ha 3eMJie ¥ METO/IbI
e€ U3y4eHus
Pa6ora B
rpymmax,
o0CcyXaeHue
2.2.T'unoressl Buoauorekxa HOK YK
TUIIOTE3
11 TIPOUCXOXKICHHUS 22.11.202 https://m.edsoo.ru/863ea5a
MIPOUCXOKICHHS
YKU3HU Ha 3emiie 3 6
KU3HH,
(bpOoHTAIBHBIN
onpoc
Pa6ora ¢
TaOJIULIEN IO
spaM U IIepHOJaM
pa3BHUTHS KU3HU
2.3.Pa3BuTHe KHU3HU bu6mmoreka [JOK Ha 3emue,
12 Ha 3emJie 1o 3paM U 29.11.202 https://m.edsoo.ru/863ea6b | BBIIOJHEHHE
epHo1amMm 3 e 3a/laHuil Ha
KapTOYKax 1o
naparpady
yueOHUKa U
JIOTIOJTHUTEIILHOM
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y MaTepHairy

2.4.OCHOBHBIE HTAIIbI

IBOJTFOITIHT
PaCTHTEIHLHOTO U
KUBOTHOTO MHpA. Otuer no
[IpakTnueckas bubnuorexa [JOK IIPaKTUYECKOU
13 pabota Ne 1 0.5 06.12.202 https://m.edsoo.ru/863ea8b | pabore Ne 1,
«M3yuenne 3 c TECTHPOBAHHUE TI0
HCKOIIAeMBIX TeMe ypoka 12
OCTaTKOB PAaCTCHUHN U
KUBOTHBIX B
KOJUTCKITHSIX)
2.5.CoBpeMeHHas bubnuorexa [JOK DpoHTATBHBI
14 cucreMa 13.12.202 https://m.edsoo.ru/863ea48
ompoc
OpPraHUYECKOTO MUpPa 3 e
CocraBnenune
CXEMbI OCHOBHBIX
2.6.2Bouronus Bbubnuorexa IIOK ATaNoB
15 yeaoBeKa 20.12.202 https://m.edso0.ru/863eac2 aHTPOTIOTCHE3Aa,
(anTpOTIOTEHE3) 3 c (bpOoHTAIBHBIN
oTpoc,
obcyxaeHue
2.7. JIBIXKyIIUE CHUITBI Bbubnuoreka IIOK dpoHTATBHBII
16 (paxropsr) 27.12.202 | https://m.edsoo.ru/863ead4 | ompoc,
aHTPOTIOreHe3a 3 4 obcyxaeHue
5 8.0CHOBHELC TectupoBanue mo
17 CTaJNH 3BOJIFOLIUU 10.01.202 reme ypoka 16,
qeOBeKA 4 3aMoJHSIOT
TabNIuILy 1Mo
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naparpady

yueOHHKa
BeimosnHsitor
2.9.YenoBeueckue bubmmorexa [IOK Szﬂzlzif:cmx
18 pachl ¥ IPUPOTHBIE 17.01.202 https://m.edsoo.ru/863eaea ARA
KapTOUYKax I10
aJiarrTay dejaoBeKa 4 2
naparpady
yueOHUKa
2.10.Pe3epBHbIit
ok. O6001eHue MO KonpoxbHas
ZzMe. pa6ora Ne 1
19 24.01.202 "Bo3nukHOBEHNE
«Bo3HUKHOBEHHE 1
4 U pa3sBUTHE
pa3BHUTHE KU3HU HA "
KW3HU Ha 3eMIie
3emuie»
Tema 3.0pranu3msl 1
OKpYy’Karolas cpena .
o
20 | (5u) 31.01.202 POHTATLHAH
ompoc
3.1.0OxoJtorus Kak 4
Hayka
CocraBusoT
3.2.Cpenbl oOuTaHus SXCMY
bubnuoreka [JOK DKOJIOTMYECKUE
21 1 DKOJIOTUYECKUE 07.02.202
https://m.edsoo.ru/863eafec | dakxTopsl" MO
(hakTophI 4
naparpady
yueOHUKa
3.3.AbuoTuueckue Ortuer no
(baxTopsl bubmorexa OK nabopaTopHOH
22 ' 0.5 14.02.202 | https://m.eds00.ru/863eb10
JlaGopatopHas 4 o pabote Ne 3 u Ne
pabota Ne 3. B 4, TecTupoBaHuE
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«Mopdodonoruueckue
O0COOCHHOCTH
pacTeHni U3 pasHbIX
MECT OOUTaHUS.
JlabopaTopHas
pabota Ne 4.
«BnusgHue cBera Ha
pPOCT U pa3BUTHE
YEpPEHKOB KOJIEyCa

u
B3aHMOIIPOBEPKa

3.4.buotnueckue

bu6moreka [IOK

CocCTaBisIOT
cXemy
"buoTnueckne
¢dakrops!" 10

23 21.02.202 https://m.eds00.ru/863eb34
(bhakTopbl 4 g naparpady
B y4ueOHHUKA U
JOTIOJTHUTEIHHBIM
Marepuaiam
3.5.9konornueckue Ortuer 00
XapaKTEPUCTHKHU MPaKTUYECKON
MOMYJISIIHUH. pabote Neo 2
24 [IpakTuueckas 05 05 98.02.202 KonTposbhas
pabora Ne 2 4 pabota No 2
«IToacuét moTHOCTH "Opranu3msl U
MOMYJISIINI pa3HbIX OKpYKaroras
BHUJIOB PACTECHUI» cpena"
Tema 4. CoobriiectBa
bu6mmoreka [JOK .
M DKOJIOTHYECKHUE OpoHTANBHBIH
25 06.03.202 https://m.edso0o.ru/863eb46
cuctemsl (10 4.) 4 a ompoc

4.1.CooOuiecTBa
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OpPraHu3MOB —
OHOLIEHO3

4.2 DKOJIOTrUYECKUE

bu6mmoreka [IOK

@poHTAIBHBIN

26 CHCTEMBI 13.03.202 | https://m.eds00.ru/863eb46
orpoc
(9KOCHCTEMBI) 4 a
B
4.3.0cHOBHBIE HHOH}}GHHG
3aJlaHUi Ha
MoKa3aTen
JTNTAKTHYECKHIX
HKOCHUCTEMBI. bubmorexa [IOK KAPTOYKAX 1O
27 DKoJIOTHYECKHE 20.03.202 https://m.edsoo.ru/863eb5f P
. naparpady
nupamuabl. CBOKCTBA 4 a
y4eOHHKA U
IKOCHUCTEM.
JIOTIOTHUTETHHBIM
Cykueccust
MaTepuagam
OnuceBarOT
HKOCHUCTEMBI T10
4.4.11
28 PHPOZHBIE 03.04.202 mrany,
HKOCHCTEMBI
4 TECTUPOBAHUE TIO
Teme ypoka 27
29 4.5. AHTpOTIOTEHHBIE 10.04.202 dpoHTaTBHBII
9KOCHUCTEMBI 4 orpoc
OpoHTaATBHBIN
4.6.buocdepa — bubmuoreka [JOK o1poc,
30 rioboanpHas 17.04.202 https://m.edso0.ru/863ebb5 | obcyxaeHue,
IKOCHCTEMA 3eMITH 4 e TECTHPOBAHUE TI0
TeMe ypoka 29
4.7.3aKkOHOMEPHOCTH bubmorexa HOK @OpoHTAIBHBIN
31 https://m.edsoo.ru/863ebd1
CYLIECTBOBaHMS 24.04.202 ompoc

6
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ouocdepsr 4
32 4.8.YenoBeyecTBo B 1 08.05.202 @poHTaAIBHBIN
ounocepe 3emin 4 oTpoc
4.9.CocymiecTBOBaHH bubnuorexa [JOK .
@poHTAIBHBIN
33 € TIPUPOJIBI U 1 15.05.202 https://m.edsoo.ru/863ebal
orpoc
YeJI0BeUECTBA 4 e
4.10.Pe3epBHbIit KoHnTpobHast
ypok. O60011eHIe pabota Ne 3
34 teMbl «Coo01ecTBa 1 1 22.05.202 "CooOmecTBa 1
Y DKOJIOTHYECKUE 4 9KOJIOTHYCCKHE
CHCTEMBD) CHUCTEMBI"
OBUIEE KOJIMYECTBO 34 25 25
YACOB I10 ITPOI'PAMME
IIpoBepsiemble 1eMeHTHI coaepxkanus (11 kiaace)
Kon [IpoBepsieMblIii 27IEMEHT COIEPIKAHHMSI
1 DBOMIOIIMOHHAS OHOIOTUSI

1.1

9BOJ’IIOI_[I/IOHHa$I TCOpHA U €€ MECTO B OHOJIOTHH.

CBI/I,[[eTeJ'ILCTBa 3BoIOLMH. [laeoHTOIOrNYeCKHE: MOCIEI0BATEIABHOCTD IIOSBICHHS BUAOB B IAJICOHTOJIOTHISCKOM JICTOIIMCH,
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nepexoiHbie popmbl. buoreorpadudeckue: cXoACTBO U paznuune (hayH u GIop MaTEpPUKOB U OCTPOBOB. DMOPHUOIOTHUECKHUE:

CXOACTBA U pa3jinuuAa 3M6pI/IOHOB Pa3HbIX BUAOB IIO3BOHOYHBIX. CpaBHI/ITeJ'IBHO-aHaTOMI/I‘-IGCKI/IeI TOMOJIOTMYHBIC, aHAJIOTUYHbIC,

pyOUMEHTApHbIE OPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTab0IMYECKUX MyTel y BCEX OPraHu3MOB

1.2

OpoumoronHas teopust Y. lapsuna. [Ipennocsuiku BO3HUKHOBEHHS JapBUHU3MA. [[BHKYIIIHE CUITBI BOJIIOIIUU BUOB TIO
HapBuny (M30bITOYHOE PA3MHOXKEHUE TTPU OTPAHUUCHHOCTU PECYPCOB, HEOTIPEIeTICHHAsI N3MEHYMBOCTh, O0ph0a 3a
CYIIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrternueckas Teopus sBostonnn (CT3) u ocHOBHEIE ee TosiokeHusl. MukposBostonus. [lomynsmus kak eTuHAuIa BUAA 1
SBOJIIOINHU

14

JBuxymue cuibl (hakTopbl) SBOTIONMH BUIOB B pHpoie. MyTallMOHHBIH Mpoliecc 1 KOMOWHATUBHAS U3MEHYNBOCTb.
[TonynsanroHHBIe BOJHBI U apeid renoB. M3onsmms u murparus. EctecTBeHHBIN 0TOOD - HanpaBstonuid (pakTop IBOTIOIUH.
@DOopMBI €CTECTBEHHOTO 0TOOPA.

[Ipucrmoco6aeHHOCTh OPraHU3MOB KaK PE3yJIbTAT dBOJIIONHH. [IpuMepsl mprcnocoOieHnii y opraHuzMoB. ApoMopdo3sl 1
UIMO0aJaNTaluH.

Bun u Bunoo6pazoBanue. Kpurepun suna. OcHOBHBIE (GOPMBI BU000pa30BaHUS: TeorpapuuecKoe, IKOJIOrHIecKoe

1.5

MaKpOSBOJ'IIOI_II/IH. (DOpMLI 3BOJIFOIIUHN: Q)HHGTI/I‘IGCKaH, JUBCPICHTHAA, KOHBECPICHTHAA, I1apaJlJICIIbHAA. H606p8.TI/IMOCTB
3BOJIFOIIMH

Bo3uukHoBenue u Pa3BUTHUC )KU3HU HA 3emie

2.1

I[OHay‘{HLIC IMMPEACTABJICHHUA O 3apOKIACHUU KU3HU. HaquLIe THUIIOTE3bl BOSHUKHOBCHUS JKM3HH Ha 3eMile: aOHOTeHE3
IMaHCIICpMMU. XyMu4ecKas 3BOJIIOIHS. 9KCHepI/IMeHTaHLHOG MOATBCPKACHUC XUMHUYECKOM 3BOJIFONUH. HadaabHbIE 3TallbI
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ouonornyeckoit ssomonuu. ['unoreza PHK-mupa. Ilepsrie kiaeTku u ux 3omonus. @opMupoBaHHe OCHOBHBIX IPYIII KHBBIX
OpraHu3MOB

2.2

PazButue xxu3Hu Ha 3emiie o 3paMm u nepuojaM. Karapxeit. Apxeiickast u mporepo3oiickas spbl. [laneo3oiickas spa u ee
MIEepPHO/Ibl: KEMOPHUIICKUI, OPIOBUKCKUM, CUITYpUHCKUI, 1I€BOHCKUIN, KAMEHHOYT 0JIbHBIHM, IEpMCKU. Me3o30iickast 3pa u ee
MIEPUOABI: TPUACOBBIN, FOPCKUH, MEIOBOM.

KaitHo30¥CKast 3pa U ee NepHobl: MAIIEOT€HOBBINM, HEOT€HOBBIN, aHTPOIIOT€HOBBIN. XapaKTEPUCTUKA KJIIMMAaTa U I€0JIOTMYECKUX
nporieccoB. OCHOBHBIE 3Talbl FBOJIIOLMU PACTUTEIBHOIO U )KMBOTHOTO MHUpa. ApoMop(d0o3bl Y paCTEHUM U dKUBOTHBIX.
[TosiBneHMe, pacuBET U BEIMUPAHUE TPYIII )KUBBIX OpPraHU3MOB

2.3

Cucrema OpPraHu4e€CKOro Myupa Kak OTpaXKCHHUEC 3BOJIIOLUH. OCHOBHBIC CHCTEMAaTHUCCKHE TpyIIbl OpraHu3MOB

2.4

DBOJIONHMS YeJIOBEKAa. AHTPOMOJIOTHS Kak HayKa. Pa3BUTHE IpeACTaBICHHI O MPOUCXOKACHUN YesloBeKa. MeToIbl n3y4eHus
anTponoreHe3a. CXoJCcTBa U pa3anyus YeloBeKa U )KMBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YeIOBeKa.

JIBwxymue cuiibl (pakTopsl) aHTpororeHe3a. HaciencTtBeHHas N3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3
YKU3HU, U3TOTOBIICHUE OPYIUI TPY/a, MBIIIICHUE, PEYb

2.5

OCHOBHBIE CTaJIMU U BETBH 3BOJIIOIIUH YEJIOBEKA: aBCTpAIONUTEKH, UernoBek yMenbii, YenoBek npsimoxoasaimuid, YenoBek
HeaHJIepTaJIbcKui, YenmoBek pasymMHbIii. Haxoiku HCKOTIaeMBbIX OCTAaHKOB, BpEMsI CYIIIECTBOBAHUs, 00JaCTh PacIpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHUS

2.6

Uenoseueckue packl. OCHOBHBIE OOJIbIIIKE PAChl: €BpONeorIHAs (eBpa3uiickasi), HErpo-aBCcTpallonaHas (3KBaTOpUAIbHAS),
MOHTOJIOMHAs (a3MaTCKO-aMepUuKaHcKasi). YepThl pUCIIOCOOIEHHOCTH MPEACTABUTENICH YEIOBEYECKIX Pac K YCIOBUIM
cymecTBoBaHus. EMMHCTBO uenoBedeckux pac. Kputuka pacuszma
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OpranusMsbl ¥ OKpyXKarolas cpeia

3.1 DKoJIoTus KaK HayKa. 3aJjauu U pa3/esbl 3KOJIOTHUA. MeTobl SIKOJIOTHYECKUX UCCIEI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHHUE.
Cpenpl 0OMTaHHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3/IYyIIIHAs, IOYBEHHAsl, BHYTPHOPTaHU3MEHHAS

3.2 Okonorudeckue paxktopel. Knaccudukanus sxoornyeckux (pakropos: abnoTruueckrue, OMOTUYECKHE U aHTPOIIOTEHHbIE.
JleiicTBHE IKOJOTMUECKUX (PaKTOPOB HA OPraHU3MbI

3.3 AOuoTtudeckue (PakTophl: CBET, TEMIIEpaTypa, BIaKHOCTh. DoTtonepuoan3M. [IpucnocoOaeHust opraHu3MOB K JCHCTBHUIO
abuoTtuyeckux (akropoB. buonornueckue puTMbl

3.4 buotnueckue gaxtopsl. Bunbl OHOTHYECKUX B3aUMOICHCTBUI: KOHKYPEHIIMS, XUIIIHUYECTBO, Mapa3uTH3M, MyTYyaIu3M,
KOMMEHCAIN3M (HaxJIEOHMUECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HelTpanu3M. 3HaueHne OMOTUYECKUX B3aUMOACUCTBUM JUIs
CYIIECTBOBaHMS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5 DKOJIOTHYECKHE XapaKTePUCTUKH NOomynsaunn. OCHOBHBIE MOKA3aTENN MOMYNIALNN: YUCICHHOCTD, IJIOTHOCTD, POKIAEMOCTD,
CMEPTHOCTb, IPUPOCT, MUTpaLiKs. JIMHaAMUKa YUCIEHHOCTH MOMYJIALNU U €€ PETYISIs

4. CooOmiecTBa 1 3KOJIOTMYECKUE CUCTEMBI

4.1 Coo0riecTBo opraHu3mMoB - 6uoreHo3. CTpyKTypbl OMOIIEH03a: BUIOBAsl, MPOCTPAHCTBEHHAsI, Tpoduyeckas (nuiieBas). Busi-
noMuHaHTHL. CBsI3U B OMOLIEHO3€

4.2 Dkonorndyeckue cucteMsl (3kocuctemsl). [lonsTre 00 3xocucteme u OuoreoreHosze. OyHKIMOHAIBHBIE KOMIIOHEHTBI

OKOCUCTEMBI: IPOAYHCHTBI, KOHCYMCHTBI, PCAYLICHTHI. prTOBOpOT BCHICCTB U IMOTOK SHEPTHUH B SKOCUCTEMCE. TpO(I)I/I"IeCKI/IC
(HI/IH_ICBLIC) YPOBHU 5KOCUCTCMBI. IIuieBsie 1IN U CETH. OcHOBHBIC TTOKa3aTEIN YKOCHUCTEMEIL: 6HOMacca, NpoaYKIUA.
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DKOJIOTHYECKHE MUPaMUbL: IPOAYKLUHU, YUCIEHHOCTH, Ornomacchl. CBOMCTBA 3KOCUCTEM: YCTOMUNBOCTD, CAMOPETYJIALMS,
passutue. Cykueccus

4.3

IIpupogHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO MJIM IIUPOKOJIMCTBEHHOIO JIeca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBL. Y PO03KOCHUCTEMBI. brosornyeckoe u X031iCTBEHHOE 3HAYCHHE
arpo3’KOCUCTEM U YpPOOIKOCUCTEM.

buopasnoobOpasue kak ¢akrop ycrounBoctu 3xkocucteM. CoxpaHeHHe OMOJIOTHYECKOTO pa3HO00pas3us Ha 3emiie

4.4

VYuenue B.M. Bepnazackoro o 6uocdepe. ['panuiisl, coctaB u cTpykTypa Ouocdepsl. JKrBoe BEIeCTBO U €ro (PyHKIUH.
Ocob6ennoctu 6uocepsl Kak rI00aTBHON SKOCHCTEMBI. JlnHaMUYecKkoe paBHOBECHE U oOpaTHas CBsI3b B Onocdepe.
KpyroBopoTsl BemecTB 1 OMOTEOXMMUYECKHE IUKITBI AJIEMEHTOB (yriepo/ia, a30Ta). 30HATbHOCTh Onochepsl. OCHOBHBIE OHOMBI

CYIITH

4.5

UYenoseuecTBo B Onochepe 3emiin. AHTpONOreHHbIe n3MeHeHus B onocdepe. ['modambHbIe IKOTOrHIecKre TPOOIEMBI.

OcHoOBa panMOHATIBFHOTO YIIPaBJICHUs MPUPOIHBIMU PECYPCaMU U UX UCIOJIb30BaHUE. J[OCTIKEHNS OHOJIOTUU U OXpaHa MPUPOIbI

IIposepsiembie Ha EI'D nmo 0Ouosiorun TpedoBaHus K pe3yJibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CPeHEro

o0mero oopasoBanus u [lepedyeHb 3JIeMEHTOB coiep:KaHus, MpoBepsieMbIXx Ha EI'D nmo 0uosiorun

HJ’IH OpOBCACHUA COAWUHOI'O0 TOCYHApCTBCHHOI'O 3K3aMCHa IIO OHoJI0THU (z[anee - EI'D mo 6I/IOJ'IOFI/II/I) HCIIOJIB3YCTCA IICPCUYCHDb

(xouduKaTop) MpoBepseMbIX TPeOOBaHHH K pe3ysibTaTaM OCBOECHUS OCHOBHOI 00pazoBaTeNbHON MPOrpaMMbl CpeiHero olIero oopa3oBaHus
U DJIEMEHTOB COJIEPKAHUS.

IIpoBepsiemblie Ha EI'D mo 0uoJiorun TpedoBanus
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K pe3yjbTaTaM 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’[LHOﬁ NnmporpaMmmbIl

cpeaHero o6uiero odopa3oBaHus

Kon
IIPOBEPSEMO
O
TpeboBaHUs

[IpoBepsieMbie TpeOOBaHUS K MIPEAMETHBIM pe3yIbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTEIBHOM MPOTpaMMBbl CPETHEr0 00IIeTo
o0pa3zoBaHus

ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM
eCTeCTBeHHOHa}"—IHOI\/’I KapTUHBI MHpa, B IO3HAHWX 3aKOHOB ITPUPOABI U pCIICHUHN XU3HCHHO BAXXHBIX COMUAJIIBHO-3THUYCCKUX,
IKOHOMMYECKHX, IKOJOTHICCKHUX MPOOJIeM YeJIOBEUSCTBA, a TAK)KE B PEIICHUU BOIPOCOB PAIIHOHAIBHOTO
MIPUPOJIOTIOIIE30BAHMS, B (DOPMHPOBAHUH IICHHOCTHOTO OTHOIIEHHSI K PUPO/IE, OOIIECTBY, YEJIOBEKY; O BKJIa/le POCCUUCKUX U
3apyOCIKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTUH

BJ'IaI[eHI/Ie CHCTEMOH 3HAHMI 00 OCHOBHBIX MCTOJAaX HaAYYHOI'0 IIO3HAHUA, UCIIOJIb3YEMBIX B OHOJIOTHYECKUX HCCICA0OBaAHUAX
JKMBBIX 00OBEKTOB M DKOCHCTEM (OHI/IcaHI/Ie, HN3MCPEHUEC, ITPOBEACHUC Ha6HmHCHHﬁ); croco0aMH BEISBIIEHUS U OLICHKH
AHTPOIIOI'CHHBIX W3MCEHCHHII B IIpupoac.

VYmenune BBIIBUI'aThb THIIOTE3bI, ITPOBEPATH X OKCIICPUMCEHTAJIBHBIMHA CPCIACTBAMU, (bOpMy.TIpr;I OeJib UCCIICI0BaHUsI,
AHAJIIM3UPOBATD MMOJIYYCHHBIC PE3YJIbTATHI U A€JIaTh BBIBOBI.

BrisBieHne 3aBUCMMOCTH MCKAY UCCICAYECMbIMHU BCIIMUNHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YyJIbTATOB U (bOpMy.]'II/IpOBaHI/Ie
BbIBOJIOB C UCIIOJIb30BAHUEM HAYYHBIX HOHHTI/Iﬁ, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BiaieTh CUCTEMOI OMOJIOTUYECKUX 3HAHHM, KOTOpasi BKIIFOYAET: OCHOBOIIOIAraloIIie OMOIOTHYeCKHEe TEPMUHBI U
MOHATHS (KU3HB, KJIETKa, TKaHb, OpPTaH, OpraHu3M, BUJI, MOMYJISIIHS, SKOCUCTEMA, OMOIIEH03, Orochepa; MeTadoIu3M,
rOMEeO0CTa3, KIETOYHbI HMMYHHUTET, OMOCHHTE3 OeNka, OHMOMOIUMEpPBI, JUCKPETHOCTh, CAMOPETYIISALIMSI, CAMOBOCIIPOU3BEICHHE,
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HaCJICACTBCHHOCTb, UBMCHYNBOCTDH, SHCPTO3aBUCUMOCTD, POCT U pa3BI/ITI/Ie);

Oouosnoruueckue teopun: kietounas reopus T. llIBanna, M. lneiinena, P. BupxoBa; kiioHaJIbHO-CENEKTUBHOTO UMMYHHTETa [1.
Opnux, M1.1. MeuHnukoBa, XpoMOCcOMHas Teopus HacieacTBeHHoCcTH T. MopraHa, 3akoH 3aposliiieBoro cxoactsa K. bapa,
3BOJIOLMOHHAA Teopus Y. JlapBuHA, CHHTETHYECKAsl TEOPUs dBOJIIOLNH, TeOpHs aHTponorenesa Y. Jlapsuna; reopus
ouoreonenos3a B.H. Cykauesa; yuenue H.I. BaBuiioBa o ieHTpax MHOroo0pasusi 1 MpoOMCX0XKAECHUS KyJIbTYPHbBIX PACTEHUH,
yuenrne A.H. CeBepiioBa o myTsX U HalpaBiIeHUAX 3BoOINH, yueHue B.U. Bepuackoro - o 6uocdepe); 3aKoHbI
(ennHOOOpAa3Usl IOTOMKOB IEPBOT0 MOKOJIEHHUS, pacllleIIEHHs] IPU3HAKOB, HE3aBUCHMOT0 HACIEI0BaHUs TPU3HAKOB [
MeHnzens; CLIETIEHHOT0 HaclleZJOBaHUs TPU3HAKOB M HapylIeHUs crerieHus reHoB T. MopraHna; roMoJI0ru4eckux psjaoB B
HacnencTBeHHoM u3menunBocty H.M. BaBunosa; renernueckoro pasHosecus Jlx. Xapau u B. BaitnOepra; 3apopiiieBoro
cxonactBa K. bapa; Ouorenerndeckuit 3akon J. ['ekkensi, ©. Mromepa);

MPUHIUIBI (YUCTOTHI FaMeT, KOMIIJIEMEHTAPHOCTH);
npasmia (MuauMymMa FO. JInOuxa, sKosnoruueckoil mupaMuspl duces, OnomMacchl U 3HEPrun);

runoTe3sl (koarepBaTHoi A.M. Omapuna, nepsudnoro Oynbona [[x. Xonaeitna, mukpocdep C. Dokca, pudo3uma T. Uek)

YMeHue peuath NOMCKOBbIE OMOJOTHYECKHE 3aa4H; BBISBIATH IPUUYUHHO-CIIECICTBEHHBIE CBSI3U MEX]Y UCCIIEyeMbIMU
OMOJIOTMYECKUMH 00BbEKTaMHU, TPOLIECCAMU U ABJICHUSIMU; A€TaTh BHIBO/IbI U IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX
pe3yNbTaTOB;

COCTaBJIATH TCHOTUIIMYCCKHUEC CXCMbI CKPCIIMBaHWA IJIS Pa3HBIX THUIIOB HACJICAOBAaHUA IIPU3HAKOB Y OPraHu3MoOB, COCTABJIATH
CXCMBI IICPEHOCA BCUICCTB U DHEPTHUH B 9KOCHUCTEMAX (I_IGHI/I INUTaHuA, IMIICBBIC CGTI/I)

YMeHue YCTAHABJIMBATb B3aMMOCBA3U MCIKIAY CTPOCHHUECM U (1)YHKI_II/I${MI/IZ OPraHouJioB, KJICTOK Pa3HbIX TKaHeﬁ, OopraHamMu u
CUCTCMAaMH OPraHOB y paCTeHHfI, JKUBOTHBIX U YCJIOBCKA, MCKAY dTallaMU oOMeHa BCHICCTB, dTallaMM KIICTOYHOI'O IMKJIa 1
JKU3HCHHBIX [MUKJIOB OPTaHU3MOB,; 3TallaMU 3M6pI/IOHaHLHOFO pa3BUTHA; TCHOTHUIIOM U (I)CHOTI/IHOM, (I)CHOTI/IHOM u (l)aKTopaMI/I
CpCabl O6I/ITaHI/I$I; ImponeccaMu 3BOJJIIONUHA,; ABWXKYIIUMHU CHJIAMU aHTPOIOI'CHE3d; KOMIIOHCHTAMU Pa3JIMYHBIX 3KOCUCTEM U
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MPUCTIOCOONICHUSIMU K HUM OPTaHU3MOB

VYmenue BBIICTIATH CYIICCTBCHHBIC ITPU3HAKHU

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPHOT U 3YKApUOT; OJJHOKIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, BI/I0B, OMOT€OLIEHO30B,
HKOCHUCTEM M OMOCQEPHI; CTPOCHUS OPTAaHOB M CHCTEM OPraHOB PACTEHHM, )KUBOTHBIX, YEJIOBEKA; MPOLIECCOB
KU3ZHEJESATENILHOCTH, TPOTEKAIOLIUX B OPraHu3Max pacCTeHUM, KUBOTHBIX U YEJIOBEKa; OMOJIOTMUECKUX MPOIECCOB: 0OMEHa
BEIECTB (MeTa00IM3M), HHPOPMAIIMK U NIPEBPALLEHUSI SHEPT U, OPOKEHUs, aBTOTPO(PHOTO U reTepoTpOHOTO TUIIOB MUTAHUS,
(oTOCHHTE3a U XeMOCHHTE3a, MUTO3a, MEH03a, TaMeTOreHe3a, IMOpPHUOreHe3a, IOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOKEHUS,
WHJUBUAYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBHS T'€HOB, IeTepo3uca; AeHCTBUN HCKYCCTBEHHOTO 0TOOpa,
CTaOMIIN3UPYIOIIETO, ABMKYIIETO U PA3phIBAIOIIEr0 €CTECTBEHHOIO 0TOOpa; aJUIONATPUUYECKOTO U CUMIIATPUYECKOTO
BHJI000pa30BaHUs; BIUSHUSA ABMKYILIMX CHJI ABOJIIOLIMY Ha T€HO(GOH T MOMYJIALNN; TPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpefie
oOuTaHus, Yepel0BaHUS HAPaBIECHUH 3BOIIOIMH; KPYTOBOPOTA BEIIECTB U NIOTOKA SHEPTUH B SKOCUCTEMAX

ChopMUPOBaHHOCTh YMEHUS BBIICNATH CYIIECTBEHHBIE MPH3HAKN BHPYCOB, KIIETOK MPOKAPUOT U DYKAPUOT; OJHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOTEOIIEHO30B U 3KOCUCTEM; 0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB U
MpEBpaIleHUs SHEPTUH B KJIETKe, (DOTOCHHTE3a, TNIACTUYECKOTO U SHEPTeTUIECKOro 0OMEeHa, XeMOCHHTE3a, MUT03a, MeHo3a,
OIIOIOTBOPEHHUS, PA3BUTHS U Pa3MHOKEHHS, WHIUBUAYAJILHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3a), 00phObI 3a
CYIIECTBOBAHKE, ECTECTBEHHOTO O0TOOPa, BUI000Pa30BaHusl, IPUCTIOCOOIICHHOCTH OPTaHU3MOB K Cpejie OOUTaHMUs, BIUSHUS
KOMIIOHEHTOB KOCHUCTEM, aHTPOIIOTEHHBIX U3MEHEHUH B 9KOCUCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
MpeBpaIieHust YSHEPTrun B Onocdepe

YMeHue UCII0JIb30BaTh COOTBCTCTBYIOIIUC aAPI'YMCHTHI, 6I/IOHOFI/I‘IGCKYIO TEPMHUHOJIOTHIO U CUMBOJIMKY UL 10Ka3aTCIIbCTBA
poACTBa OPraHU3MOB PA3HBIX CUCTECMATHYCCKUX I'PYIIIL; B3AUMOCBSA3U OPraHU3MOB U CPEbL 06I/ITaHI/I$I; CAMHCTBA YCJIOBCUCCKHUX
pac; HeO6XOI[I/IMOCTI/I 340POBOIO 06}’)338 JKHU3HH, COXPAHCHU pa3H006pa31/I>1 BUJIOB U SKOCUCTEM KaK yCJIOBHUA
COCYHICCTBOBAHUA MPHUPOABI U YCIIOBCUYECTBA
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YMeHne KpUTUYEeCKH OIICHUBATh MH(OPMAINIO OMOJIOTHUECKOTO COJIEPKAHMS, HHTEPIPETUPOBATh STUYECKHE ACTIEKThI
COBPEMEHHBIX HCCIIeIOBAaHUN B OMOJIOTHH, MEAULIMHE, OMOTEXHOJIOTHH; PACCMaTPUBATh INI00ATbHbIE SKOJIOTHYECKUE TTPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH TI0 OTHOIICHUIO K HUM COOCTBEHHYIO ITO3HITUIO

[lepeuens aneMeHTOB cofepxaHus, npoepseMbix Ha ET'D

0 OMOJIOTHH

Kon [IpoBepsieMblil 2IIEMEHT COAECPKAHUS
1 buonorus xkak Hayka. JKuBbIE CUCTEMBI U UX U3y4CHUE

11 CoBpeMeHHas 0MOJI0THs - KOMIUIEKCHAs Hayka. buonornyeckue Hayku U u3yd4aemble MU npoOsieMbl. DyH1aMEHTaNIbHBIE,
MIPUKJIAJHBIE U TIOUCKOBBIC HAYYHBIE UCCIIEI0BaHMs B OMOJIOTHH.
3HayeHue 6noJsioruu B HopMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAy4HOH KapTuHbI Mupa. [Ipodeccun, cBsizaHHbIE €
Ouonorueil. 3HaueHre OGMOJIOTUH B IPAKTUUECKON IEATEIbHOCTU YEIO0BEKa: MEIUIIMHE, CEIbCKOM XO3sHCTBE,
IIPOMBIIIIJIEHHOCTH, OXPaHE IIPUPOIBI

1.2 JXKuBble cucTeMbl Kak peaMeT n3ydeHust 0nosjorun. CBoMCTBa )KUBBIX CUCTEM: €IMHCTBO XUMHUYECKOTO COCTaBa, IUCKPETHOCTh

" OCJIOCTHOCTD, CJIIOKHOCTD U YHOPAAOYCHHOCTD CTPYKTYPbI, OTKPBITOCTH, CAMOOPpraHu3anus, CaMOBOCIIPOU3BCACHHC,
PasapakKuMoCTb, KSMCHUYUBOCTL, POCT U pa3BUTHC.

VYpoBHM OpraHM3ally KUBBIX CUCTEM: MOJIEKYJISIPHBIHN, KIIETOYHbIH, TKAaHEBBIN, OPraHU3MEHHBIN, OMYIALOHHO-BUI0BOH,
HKOCHUCTEMHBIH (OHoreoneHoTuyeckuii), Ouochepusiil. [Iporecchl, mpoucxoasine B )KUBbIX cucTeMax. OCHOBHbIE TPU3HAKH
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xuBoro. JKu3Hb Kak (opma CylecTBOBaHUS MaTePHH

1.3

Mertopl Onosornyeckoit Hayku. HaOnroneHue, uaMepeHue, SKCIepuMeHT, cucTemMaTu3alus, Meraasanus. [lonstue o

3aBUCHMOM U He3aBucUMOM nepeMeHHou. [IimanupoBanue sxcnepumenta. llocranoBka u nposepka runores. HyneBas runoresa.

[TonsiTHE BRIOOPKH U €€ TIOCTOBEPHOCTh. Paz0opoc B Onosornueckux qaHHBIX. OIEHKA IOCTOBEPHOCTH TOTYICHHBIX
pe3yabTaTtoB. [IprUnHbBI HCKaKEHUS PE3YJIbTATOB dKCIIEPUMEHTA. [IoHATHE CTaTUCTUYECKOTO TeCTa

Kiierka xak Omosrornueckas cucreMa

2.1

Knetka - ctpykrypHO-(yHKIIMOHATBHAS eAUHULIA )kUBOTO. MicTopus oTkpeiTus kieTku. Padoter P. 'yka, A. JleBenryka.
Knerounas teopus (T. lIBann, M. llneiinen, P. Bupxos). OcHOBHbIE MOJI0XKEHUS COBPEMEHHON KJIETOYHON TEOpHUH.

MeTo1bl MOJIEKYIISIPHOM U KIETOYHON OMOJIOIMH: MUKPOCKOMHS, XpoMaTorpadusi, 3nekTpodopes, METOT MEUEHbIX aTOMOB,
muddepennnanbHOe NEHTPUGYTUPOBAHNE, KYJTbTUBUPOBAHNUE KIIETOK

2.2

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIEMEHTHI. Bosla U ee posib Kak pacTBOPUTEIIS, peareHTa,
y4acTHE B CTPYKTYPHUPOBAHUU KIIETKH, TEIJIOpEryisiiui. MuHepaabHbIe BEIECTBA KIETKH, UX Onosiornyeckas pojib. Poib
KAaTHOHOB M aHHOHOB B KJIETKE.

buonorndeckue nommmMepsl. benku. AMUHOKUCTIOTHBIN cocTaB 0eskoB. CTPYKTYphI O€IKOBOM MOJIEKYJIbl. [lepBuyHas
CTpYKTypa Oenka, nenTuaAHas CBsi3b. BTopuuHas, TpeTuuHas, 4eTBepTUYHAs CTPYKTYphl. Jlenatypauus. CBoiicTBa OenKoB.
Knaccudukanus 6enkoB. buonorunueckue GyHKIuM OEIKOB.

YraeBoasl. MOHOC&X&pI/II[LI, Jucaxapuabl, OJIMIrocaxapuibl U MOJIUCAXapHUIbI. O6H.IHI>1 IJIaH CTPOCHUA U (I)I/I?»I/IKO'XI/IMI/I‘ICCKI/IC
CBOICTBa YIJI€eBOAOB. buonornueckue Q)YHKHI/II/I YrieBod0B.

JIunuapl. I'uapopunsHo-ruapodoOHsie cBoiicTBa. Knaccupukanus nununos. Tpurinuepusl, Gochoaunuasl, BOCKH,
crepouibl. bronornueckue Gpynkunn nunuaoB. O6mue cBoicTBa OMOJIOTMUECKUX MEMOpPAH - TEKy4ecTb, CIOCOOHOCTH K
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CaMO3aMbIKaHUTO, MOJYIPOHUIIACMOCTD.

Hyxneunnossie kucnotel. JJHK u PHK. Ctpoenue nykiennoBsix kucioT. Hykmeotuast. [IpuHIn KOMITIEMEHTApHOCTH.
[Tpawuo Yapradda. Crpykrypa IHK - nBoiinas cnimpans. Mectonaxoxaenue u ounonorndeckue Gpynkunu JJHK. Buasr PHK.
Oyukuuu PHK B kietke.

Crpoenue mosiekynsl AT®. Makpospruueckue cBsizu B MoJiekyine AT®. buonorudeckue pyakuuu ATD. BoccranoBieHHbIe
nepeHocurku, ux Qynkmuu B kietke. Cekpenuponanne JJHK.

CrpykTypHas 6uoJsiorus: OMoXuMudeckre 1 OMopU3NIEeCcKre UCCIeI0BaHUs COCTaBa U IPOCTPAHCTBEHHON CTPYKTYpPHI
OHOMOJIEKYIT

2.3

Tumbl KIETOK: dyKapuoTHYECKas U mpokapuoTudeckas. CTpyKTypHO-(YHKIIMOHATbHBIE 00pa30BaHUS KICTKH.

Crpoenue npokapuotuyeckoil kiierku. Kinerounas crenka Oakrepuii u apxeit. OCOOEHHOCTH CTPOEHUS reTepoTPOPHON 1
aBTOTPO(HON MPOKAPUOTUYECKUX KJIETOK. MecTO U poJib IPOKapHUOT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE DYKapUOTHUYECKON KieTkH. [masmaTndeckas memOpana (turazmanemma). CTpykTypa
MJIa3MaTHYeCKO MeMOpaHbl. TpaHCTIOPT BEMIECTB Yepes3 MI1a3MaTHISCKYI0 MeMOpaHy: maccuBHbIN (auddy3us, odmerdeHHas
muhdy3us), akTHBHBIN (MIEPBUYHBIA U BTOPUYHBIA aKTUBHBIN TpaHcropT). [Tomynporuniaemocts MmemOpanbl. Pabota HaTpuii-
KaJMEeBOT0 Hacoca. JHAOIMTO3: MUHOIMTO3, paronnTo3. Dk3o01uuTo3. Kineroynas crenka. CTpykTypa U QyHKIIUN KICTOYHOU
CTCHKH PAaCTEHHIA, TPHOOB.

Huromnasma. [{utozomns. Llutockener. [Imxkenue nutomnnazMel. Opranouas! KieTku. OqHoMeMOpaHHbIE OPraHOUIbI KIIETKH:
snporuiazmatudeckas cethb (JI1C), anmapat ['oyibkH, TM30COMBI, UX CTpOeHUE U PYHKIMHU. B3anMocBs3p 01HOMEMOpaHHbBIX
opraHouioB kietku. CTpoeHue rpaHyIsipHOro peTukyinyMa. CuHTe3 pacTBOPUMBIX O0eakoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'magxuit (arpa”ynsapHblIii) SHAOIUIA3MaTHUECKUN peTukyinyM. CekperopHas (yHkius anmapata ['onbmku. TpaHcnopT BewecT
B KieTke. Bakyonu pacturenbHbix kiietok. Knerounsiii cok. Typrop.

HOJ'IyaBTOHOMHBIe OpraHOUABI KJICTKHU: MUTOXOHAPUH, IIJTACTU/BI.
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Crpoenue u GyHKIIMH MUTOXOHIPUH U 11acTUA. IlepBudHbIe, BTOPUYHBIC U CJIOXKHBIE MIIACTUIB! (POTOCUHTE3UPYIOLTIX
3yKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JISMKOIIJIACTHI BHICHIMX PACTEHUM.

HememOpannsie opranonisl kiaetku CTpoeHue u GyHKIIMH HEMEMOpPaHHBIX OPraHOMIOB KJIETKH. PUOOCOMBI.
MukpodunamenTsl. Mpieunsie KiaeTkdn. Mukpotpyooukn. Knerounsiii nentp. CTpoeHue u JBIKEHHE KTyTUKOB M PECHUYCK.
MukpoTpyOOUKH UTOIUIA3MEL. L{eHTpHOIb.

Anpo. OGonouka a1pa, XpOMaTHH, KapUOIIJIa3Ma, SIPBIIKY, UX CTpOeHUE U PyHKIUU. S nepHbIil O€IKOBBIM MaTPHKC.
[IpocTpaHCcTBEHHOE PACIIOIOKEHUE XPOMOCOM B MHTEp(ha3HOM sipe. benku XpoMaTtuHa - TUCTOHBI.

Knerounsie Bximtouenus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK SYKapHOT (pacTUTEIbHOM, )KUBOTHOM, TPUOHOM)

24

AcCUMMITALIHAS U AUCCUMUWISIITUS - JIBE€ CTOPOHBI MeTaboam3Ma. Turmbl 0OMeHa BEIIeCTB: aBTOTPO(HBIN U TeTepoTPODHBIN.
VYyacTue kucaoposa B 0OMEHHBIX IIpolieccax. JHepreTuueckoe ooecneuenne kieTku: npespamieHue AT® B o0OMeHHBIX
nporieccax. @epMEeHTATUBHBIN XapaKTep peakiuii KIETOYHOTO MeTabonn3ma. epMeHThI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M
neiictBusi. Kopepmentsl. OTinnuns GepMEHTOB OT HEOPraHUYECKUX KaTaan3aTopoB. benku-akTuBaTopsl U OEIKU-UHTUOUTOPBI.
3aBUCHUMOCTbH CKOPOCTH (PEpMEHTATUBHBIX pPEAKLUN OT pa3IN4HbIX (DaKTOPOB.

[TepBuuHBIl CHHTE3 OPTaHUYECKHUX BEIIEeCTB B KiIeTke. PoTtocunTe3. Poib xmopormiactoB B mporecce porocunTeza. CBeTOBas U
TemHOBas ¢a3bl. [IpoaykTuBHOCTh poTOCHHTE3a. BiausiHue pa3nudHbiX (PakTOPOB HAa CKOPOCTh (OTOCHHTE3a. 3HAUCHUE
(dhoTocuHTE3A.

Xemocunres. PazHooOpasue opraHu3MoB-XEMOCUHTETUKOB: HUTpUPUIIMpYIOIue OAKTepuH, Kele300aKkTepuu, cepoOaKkTepHH,
BOJIOPOJIHBIE OaKTepuu. 3HAUEHUE XEMOCHHTE3a.

AnaspobHbIe opranu3mMbl. Bunsl 6posxenus. [IpoaykTel OpokeHus U MX UCIOJIb30BaHUE YETIOBEKOM. AHa’POOHbIE
MHUKPOOPIraHU3Mbl KaKk 0ObEKTHl OMOTEXHOJIOTUH U BO30YAUTENN O0Ie3HEN.

A3pO6HLIe OpraHHU3MBlI. OTaIbl OHEPICTUYCCKOTO oOMeHa. IToaroToBuTenbHLIN 3TaI. [ THKOIN3 - 6CCKI/ICJ'IOpOI[HOC
PACIICIUICHUEC TJIFOKO3BbI.
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Bbuomornueckoe OKHUCJICHUC, NN KICTOYHOC AbIXaHUC. Pomn MI/ITOXOHI[pI/If/’I B ITIpoieccax OMOJIOTMYECKOT0 OKHUCIICHHS.
[uximaeckue peakiuu. OxucnaurensHoe Gpochopunuposanue. [Ipenmynectsa a3poObHOro myT 0OMeHa BELECTB Iepe]
aHadpOOHBIM. DPPEKTUBHOCTH SHEPrETUIECKOTO OOMEHa

2.5

Peaknun Mmarpuynoro cunresa. [IpyuHIMI KOMIIIIEMEHTAPHOCTH B PEAKIUAX MATPUYHOIO CUHTe3a. Peann3anus Hacie1cTBEHHOU
uHpopmanuu. ['eneTndeckuii kon, ero ceoiictBa. Tpanckpunuus - MmaTpuuHblii cunTe3 PHK. [TpuHnune Tpanckpunumu:
KOMIUIEMEHTAPHOCTh, aHTUIIAPAIIJIENBHOCTh, ACHMMETPUYHOCTD. TpaHciAnus U ee ramnbl. Ydyactue TpancnoptHeix PHK B
onocunHTe3e Oenka. YcinoBus ouocunresa 0enka. Konuposanue amunokucinoT. Pons pubocom B OMocunTe3e Oernka.

Opranuzainys reHoMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH I'€HOB y IpokapuoT. ['unoresa onepona (®. XKako0,
K. Mano). Perynsius oOMeHHBIX IpolieccoB B KiieTke. KieTounslii roMmeocTas.

Bupycel - HekiieTouHble POPMBI KU3HU U 00IUraTHble napa3utbl. CTpOEHHE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBHUPYCOB,
6axkTepuodaros.

Bupychsie 3a0oseBanus yenoBeka, skuBoTHbIX, pacteHuit. CITN/], COVID-19, connanbHbie 1 MEAUIIMHCKAE TPOOIEMBI

2.6

Kinerounsrii ki, ero nepuosl u perynsmnus. Matepdaza u muto3. OcOOEHHOCTH MPOIECCOB, TPOTEKAOIINX B HHTEpdase.
[ToaroroBka kineTku k neneHuto. [IpecunreTnyeckuii (MOCTMUTOTUYECKHH ), CHAHTETUUECKHH M IIOCTCHUHTETUYECKUM
(TpeMUTOTUYECKHI ) IEPUO Bl HUHTEP(A3HI.

Marpuunsiii cunte3 JJHK-permnukanus. [Tpunnune! pernmukanuu JJHK: komimeMeHTapHOCTh, TOJTYKOHCEPBATUBHBIN CUHTE3,
aHTunapamuienabHocTs. Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u Teaomepasa.
XpOoMOCOMHBIN HA0OP KIETKHU - KapUOTHI. [[UMIOUIHBIN U rariouIHbIi HA00PEl XPOMOCOM. | OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

HGHGHI/IG KJICTKH - MUTOS3. CTa,Z[I/II/I MHUTO3a U IPOUCXOJAINEC B HUX IIPOLCCCHI. Tunel MuTO3a. KapI/IOKI/IHGS U IUTOKHMHCEC3.
buonoruueckoe 3Ha4€HHE MUTO3A. PGFYHHHI/IH MHUTOTHUYCCKOTI'O MUKJIa KIICTKH. HporpaMMI/IpyeMaﬁ KJICTOYHAs THOECIb -
aIloIITO3.
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OyHKIIMOHAJIbHA TEHOMUKA

Opranusm Kak Onosoruyeckas cuctema

3.1

OI[HOKJICTO‘-IHI)IC, KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBLIC OPIraHN3Mbl U MHOI'OTKAHCBBIC OPraHU3MbI.

@DopMbI pa3MHOXKEHHSI OPIraHU3MOB: 0ecrooe (BKIII0Yas BEreTaTUBHOE) M M0JI0BOE. Buibl 6€Cr0I0ro pa3sMHOKEHUS:
MMOYKOBAaHUE, CHOPYJIALMS, (parMeHTalNsl, KIOHUPOBAHHE.

[TonoBoe paszmHoxenue. [lonoBrie kieTku, uiu rametsl. Meio3. Cranuu Mmeiio3a. [loBenenrne XxpoMocom B Meio3e.
Kpoccunrrosep. buosiornueckuil CMbICI MeH03a U ITOJIOBOTO Iporiecca. Meo3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OpPraHU3MOB.

[IpenzaponpieBoe pazsutue. ['ametorenes y ;kuBoTHBIX. [lostoBbIe sxene3sl. OOpa3zoBaHre U PA3BUTHE MOJIOBBIX KIETOK.
Crniepmarorenes u oorene3. CTpoeHne MoJIoBbIX KiIeTOK. OMIog0TBOpEHNE U IMOPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CHIOCOObI
OTIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE OpraHu3MoB (oHTOTeHe3). CTaauu SMOpHOTeHe3a )KMBOTHBIX (Ha mpuMepe JATrymku). Jlpooienue.
Tuner npo6nenus. OcoOeHHOCTH IPOOIEHUS MIEKOTTUTAIONINX. 3apOIBIIIEBbIC JINCTKHU (TaCTPY/IAIKMA). 3aKIaaKa OpraHoB U
TKaHEH M3 3apOJIbIIICBBIX JIUCTKOB. B3anMHOE BIUSHIE YacTeil pa3BUBAIONIETOCS 3apOIbIiia (SMOPUOHATBHAS WHITYKIINS ).
3akia/ika IIaHa CTPOCHUS JKUBOTHOTO KaK pe3yJIbTaT UEPAPXHUUECKUX B3aMMOICHCTBHI I'eHOB. BiiusiHre Ha SMOpHOHATIBHOE
pa3BUTHE pa3InYHBIX (PAKTOPOB OKpYyKaromien cpeasl. Poct u pazsuthe )HUBOTHBIX. [locTaMOproHanbHbIi epro. [IpsimMoe u
HenpsiMoe pa3BuTHe. PazBuTre ¢ MeTaMop0o30M y OeCIIO3BOHOYHBIX M TIO3BOHOYHBIX JKUBOTHBIX. brosorniueckoe 3HaueHHE
MPSIMOTO M HEMPSMOTO Pa3BUTHS, UX PACIPOCTPAHEHUE B MPHUPOJie. TUTIBI pocTa )KUBOTHBIX. DaKTOPBI PETYIALNN POCTa
KUBOTHBIX U yenoBeka. CTaauu nmocTaMOpPHOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U YeoBeka. [leprnoipl oHTOreHe3a YeIoBeKa.

PasmHokenue u pazpurue pacrenuil. ['ametodut u cnopodur. Meiio3 B »Ku3HEeHHOM HUKIE pacTeHuil. OO6pazoBaHue CIop B
nporuecce Meiiosa. ['amerorenes y pactenuii. OmioqoTBOpEHUE U PA3BUTHE PACTUTENBHBIX OpraHU3MoB. J[BoitHOe

OTLIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuit. OOpa3zoBaHue U pa3BUTHE CeMEHH. MeXaHNU3Mbl PETYSIUU OHTOTeHEe3a Y PaCTeHU U
KUBOTHBIX

89




3.2

Hcropus cTaHOBIIEHUS U PAa3BUTHS I€HETUKHU KaK Hayku. OCHOBHBIE FT€HETUUECKUE NIOHSTHS U CUMBOJIBL. ['oMoJIoTHYHbBIE
XPOMOCOMBI, aJUICJIbHBIE I'€HBI, aJIbTCPHATUBHBIC IPU3HAKY, JOMUHAHTHBIA U PELECCUBHBIN IIPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YNcTas JIMHUA, THOpUIbl, FeHOTHI, (peHOTUI. OCHOBHBIE METO/Ibl FTEHETUKU: THOPUI0JIOTHYECKH,
LATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETHYECKUI

3.3

Momnorubpuanoe ckpemrBanue. [lepBoiii 3axkoH MeHens - 3aKkoH eIMHO00pa3usi THOPUIOB MepBoro nokojeHus. [Ipasumo
JOMHHUpOBaHUs. BTopoii 3akoH MeHens - 3aKoH pacilerieHus Ipu3HakoB. L{uTonoruyeckrie 0CHOBbI MOHOTMOPHIHOTO
cKpelrBanus. ['Mnore3a 4MCTOTH raMeT.

AHnanusupyrolee ckpempybanue. [[poMexXyTOUHBIN XapakTep HaciaeaoBaHus. Paciienienre npu3HakoB MPU HETIOJHOM
JIOMUHUPOBAHUU.

JuruGpunHoe ckpemnuBanue. Tpetuii 3akoH MeHens - 3aKOH He3aBHUCUMOT'0 HaclleJJoBaHUs TpU3HaKoB. L{uTonoruueckue
OCHOBBI IUTHOPUIHOTO CKPELMBAHHUS.

CuemieHHOe HacaenoBaHue npu3HakoB. PaboTer T. Moprana. CrierieHHOe HaclieIoBaHUE T€HOB, HAPYIICHHUE CIICTUICHHS
MEXTy TeHaMH. XPOMOCOMHas TEOPHS HACIICICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIN MEXaHU3M OIPEETIEHUS T10J1a. AYyTOCOMBI U MOJIOBBIE XpPOMOCOMBI. ['OMOramMeTHbIN U
reTeporaMeTHBIN moJjl. ['eHeTnueckasi CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CIETUICHHBIX C ITOJIOM.
['enoTun kak 1enoctHas cucrema. [lneioTponus - MHOKECTBEHHOE JCHCTBUE TeHa. MHOXKECTBEHHBIN alICIN3M.
B3aumonelictBue HealienbHbIX reHOB. KoMmiemenTapHocTh. Dnucrtas. [lonumepus

3.4

BsaumoneiicTBue reHoTHna u cpesl npu GopmupoBanuu ¢peHotumna. MismeHunBocTs npusHakoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIE MPU3HAKU. BUbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

MoaudukanronHas ”3BMeHYMBOCTb. Polib cpefipl B popmupoBaHuM MOaUPUKATMOHHON n3MeHunBocTU. Hopma peakuuu
npu3Haka. Bapuanmonnslit psi 1 BapuannonHas kpusas (B. Moranncen). CoiicTBa MOAM(PUKALIMOHHON H3MEHYMBOCTH.

I'enoTunnueckas n3MeHUNBOCTh. CBONCTBA TEHOTUIINYCCKOM M3MECHUNBOCTH. Buapl reHOTHIIMYECKOM U3MEHUYNBOCTH
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KOMGI/IHaTI/IBHaH, MyTallMOHHAas.

KomOunaTiBHas W3MEHYMBOCTh. Mel03 U MMOJIOBOI MPOIIecC - OCHOBA KOMOWHATHBHOIN M3MEHYMBOCTH. Posib KoMOMHATHBHON
M3MEHUYMBOCTH B CO3JIJaHUU I'€HETUYECKOI0 pa3HO0Opa3us B Ipejeax 0JHOI0 BUAA.

MyranuoHHast ”3MEHYMBOCTh. BUbl MyTanuii: FeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHbIE Y UHYyLIUPOBaHHbIE
MyTaluU. fepHble U nUTOoIIa3MaTuyeckue myranuu. ComaTuyeckre U nojoBble MyTauu. [I[puyiHbl BO3HUKHOBEHUS
MyTauuid. MyTareHsl 1 UX BIUSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKUX PSAIOB
B HacnencTBeHHoM u3menunsoct (H.W. BaBuios). BHesnepHas n3MEHUYMBOCTD U HACJIEICTBEHHOCTh

3.5

Kaprorun yenoseka. MexayHapogHast mporpaMMa HCCIEI0BaHUs F€HOMa YeoBeKa. MeToabl N3y4eHHUsI TeHETUKN YEeI0BEKa:
reHeaqornyeckuil, OJIM3HEOBbIN, IIMTOI€HETUYECKHH, MONMYIISIIIMOHHO-CTATUCTUYECKH I, MOJIEKYIISIPHO-T€HETUYECKHIA.
CoBpeMeHHOE onpeieTIeHue TeHOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4HcIIe ¢ moMombio [T1[P-
aHanuza. HacnencrBennble 3a00eBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIe3HU YenoBeka. bone3nu ¢ HacneacTBeHHON
IIPEIPACIOIOKEHHOCThIO. 3HAYEHUE METUIIMHCKOM N'eHEeTUKU B IPEAOTBPALLICHUH U JICUEHUH FeHETUUECKUX 3a00IeBaHUN
4ennoBeka. CTBOJIOBBIEC KIIETKH

3.6

JloMecTukanus u cenekius. 3apoKAeHue CeleKIuu U foMmectukanu. Yuenue H.. BaBuioBa o nieHTpax NpoucX0oxKICHUS U
MHOT000pa3us KyJIbTypHBIX pacTeHUN. POJb CENEKIIMU B CO3IaHUM COPTOB PAaCTEHUI W TOpo )KUBOTHBIX. CopT, opoaa,
mTaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HacleACTBeHHOM n3MeHunBoctu H.M. BaBuioBa, ero 3naueHue a1 CeIeKIMOHHON
paboTHI.

MeTo1bl ceneKIMOHHON paboThl. ICKyCCTBEHHBINM OTOOP: MacCOBBINM U MHAUBHUIYaIbHBINA. DTarbl KOMOMHAIITMOHHON CENEKIUU.
HcneiTanue npousBoauTeneil o notoMctBy. OTOOpP MO T€HOTHUITY C OMOIIBIO OIEHKU (PEHOTUIIAa TOTOMCTBA U OTOOP 1O
reHoTHNy ¢ nomoiubto ananuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CeJIeKLIMOHHOM paboThl. PagualimoHHbIA U XUMUUECKUI MyTareHe3 Kak HCTOUHUK
MyTalUi y KyIbTYpHBIX (OPM OpraHu3MoB. Vcronb30BaHHe TEeHOMHOTO peIaKTUPOBaHUs U METOZ0B pekoMOnHaHTHbEIX JJHK
JUIS TIOJTY4EHUSI UCXOJHOTO MaTepHaa sl CEJIEKLINH.
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[omy4yenue nonumion0B. BuyrpuBuaoBas rudpuau3zanys. bIu3kopoacTBEHHOE CKPEIMBAHUE, UM HHOPHIMHT.
HepoactBenHoe ckpenrBanue, Wi ayroOpuauHr. ['ereposuc u ero npuuuHel. Mcrnonb30Banue rerepos3nca B CEICKIHH.
Otnanennas rubpuauzanus. [Ipeononenue 6ecmioaust MEXBUIOBBIX THOPUIOB. JIOCTHKEHUSI CENEKIIUN PACTEHUM U dKUBOTHBIX

3.7

OOBEeKTHI, UCNOIB3yEMbIE B OMOTEXHOJIOTHH, - KIETOUYHbIE U TKAHEBbIE KYJIbTYPbl, MUKPOOPTaHU3MBbI, UX XapaKTEPUCTHUKA.
TpaguimonHas GMOTEXHOJOTUS: XJIe0oneueHne, Noay4eHne KUCIOMOJIOYHBIX TPOAYKTOB, BUHOIenue. MUKpoOHoIornyecKkuit
cuHTe3. OOBEKTHl MUKPOOHOIOTHUECKUX TeXHOJIOTU. [Ipon3BoacTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB. VIcKyccTBEHHOE
OIUIOJIOTBOpPEHNE. PEKOHCTPYKIUSA SMIEKIETOK U KJIOHUPOBAHKE )KUBOTHBIX. METO/ TpaHCIUIAaHTALlUU SAJIEP KIETOK.

XpoMoCOMHasi ¥ TeHHast MHKeHepus. VICKyCcCTBEHHBINM CUHTE3 TeHa U KOHCTpyupoBanue pekomOunanTHeiX JJHK. Jloctmxenus
Y TIEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOW WHXEHEpUH. MeTuIMHCKHuEe OMOTeXHOJIOTHH. VICTIOIb30BaHe CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3me OpraHNYeckoro Mupa

4.1

buonoruueckoe pasHoo6pasue opranu3zmMoB. CoBpeMeHHas CCTeMa OpraHnyeckoro mupa. [lpunnumne! kiaccupukanuu
opranu3MoB. OCHOBHBIE CHUCTEMATHUECKUE TPYIIIbI OPTraHU3MOB.

OcobeHHoCTH CTPOCHUA U JKUSHEACATCIbHOCTHU OIHOKIICTOYHBIX OPraHUu3MOB. BaKTepI/II/I, apxcu, OJTHOKJIICTOYHBIC FpI/I6bI,
OJHOKJICTOYHBIC BOAOPOCIH, APYTHUEC ITPOTUCTHI. Kononmnanbnabie OpraHu3MblI. I[BI/I)KCHI/IG OJJHOKJICTOYHBIX OPIraHU3MOB:
aMe6OI/II[HOG, KTYTHUKOBOEC, pPECHUYHOC. 3aH_[I/ITa Y OAHOKJICTOYHBIX OPIraHU3MOB. Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX
OPraHnu3MoB. Takcucer

4.2

MHorokneToYHble pacTeHus. B3anMocCBsA3b 4acTeil MHOTOKJIETOYHOIO Opranu3Ma. TkaHu, Opraisl U CUCTEMBI OPraHOB
MHOTOKJIETOYHOTO opranusma. Opranusm Kak euHoe nenoe. Tkanu pacteHuil. TUbl pacTUTEIbHBIX TKaHEH: 00pa3oBaTelibHas,
MIOKPOBHAsl, IPOBOJIAIIAsA, OCHOBHAs, MeXaHW4ecKas. OCOOEHHOCTH CTPOEHUs, PYHKIHMHI U PacIONOKEHUs TKaHEeH B opraHax
pacTeHui
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4.3

BereraruBHble ¥ reHepaTUBHBIE Opranbl pacTeHUN. @yHKIMM OpraHoB U cucTeM opraHoB. Kapkac pacrenuii. /[BuxeHue
MHOT'OKJIETOYHBIX PACTCHUM: TPONM3MBI U HacTUU. [loryonieHue Boapl, yrIIEKUCIOTO Ta3a U MUHEPAJIBHBIX BELIECTB
pactrenusimu. Jlprxanue pacrenuil. uddysus ra3oB uepe3 MOBEPXHOCTH KIETKH. TPaHCIOPTHBIE CUCTEMBI PACTEHUIA.
Brinenenue y pactenuil. 3ammura y MHOTOKIETOUHBIX pacTeHnid. Kytukyna. CpeacTBa NacCUBHONM U XUMHYECKOM 3allIUTHI.
OUTOHLUABIL.

PasgpaxkumocTs 1 perymsinus y opranu3MoB. Pa3apaxuMOoCTh U peryisiliis Y MHOTOKJIETOYHBIX pacTeHUH. POCTOBBIE BelecTBa
U UX 3HAYECHUE

4.5 MHOTOKIETOYHBIE JKUBOTHBIE. B3aMMOCBS3b 4acTEl MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CUCTEMBbI OPTaHOB
MHOT'OKJICTOYHOI'O OpraHu3ma. OpFaHI/I3M KaK €IMHO€ 1IC€JI0C. I'omeocTa3. TkaHH )KUBOTHBIX U UeJOBEKa. TUIEI J)KUBOTHEIX
TKaHEel: SnuTeNnanbHasl, COeIMHNUTENbHAsL, MblllIedHast, HepBHas. OCOOEHHOCTH CTpOeHHUsI, QYHKIIMI 1 pacloJIOKEeHUs TKaHEeHl B
opraHax XMBOTHBIX W YCJIOBCKA

4.6 OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OpraHoB. Onopa tesia opranu3mMoB. CKeIeThbl

OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX >KUBOTHBIX. HapyKHbII 1 BHYTpeHHU ckeneT. CTPOCHUE U TUIIBl COSTUHEHUS KOCTEM.

JIBY>KeHMEe MHOTOKJIETOUHBIX )KUBOTHBIX. [InTaHue >kMBOTHBIX. IInTaHMEe TO3BOHOYHBIX JKUBOTHBIX. J{pIXaHHE JKHBOTHBIX.
Kosxnoe apixanue. XKabepHoe U JIESTOYHOE JbIXaHUE.

Z[BIXaHI/Ie ITI03BOHOYHBIX )XMBOTHBIX. :‘)BOJ'IIOI_II/IOHHOG YCIOKHCHUEC CTPOCHUS JICTKUX ITO3BOHOYHEIX ) KMBOTHBIX. I[I)IX&TCJ'II)H&H
cucTeMa JenoBeka. MexaHusMm BCHTUJIAIMHU JICTKUX Y IITUI] U MJIICKOIIMTAIOIHX. TpchnopT BCIICCTB Y OpIraHU3MOB.
TpchnopT BCIICCTB Y J)XKUBOTHBIX. KpOBeHOCHaH CUCTCMA U €€ OPIraHblI. KpOBeHOCHaSI CHCTCMa IIO3BOHOYHBIX KMUBOTHBIX.
KPYFI/I KpOBOO6paH_[eHI/IH. :‘)BOJ'IIOI_II/IOHHLIe YCJIOXKHCHUA CTPOCHU KpOBeHOCHOﬁ CHUCTCMBbI II03BOHOYHBIX )XMBOTHBIX.
Brigenenue Yy OpraHu3MoB. Brigenenue Y ) KUBOTHBIX. COKpaTI/ITCHBHHe BaKYOJIN. OpFaHH BBIACJICHUA. CBs3b IIOJIOCTH TeJIa C
KpOBeHOCHOﬁ U BBIACIUTEILHOM cucTeMaMu. Brienenue Y HO3BOHOYHBIX JKUBOTHBIX. 38.H_II/ITa Y MHOT'OKJICTOYHBIX JKUBOTHBIX.
HOKpOBLI " X NNPOU3BOJHBIC. Pa3Z[pa)KI/IMOCTL U perysanusa 'y OpraHu3mMoB. Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB.
Takcucsl. PaS,[[pa)KI/IMOCTB U peryanusa y MHOTOKIICTOYHBIX paCTCHHﬁ. PocToBEbIe BemiecTBa U UX 3HAYCHHE.

HepBHaH cucreMa u pe(bneKTopHaﬂ peryisnus y MHOTOKJICTOYHBIX KUBOTHBIX. HepBHaSI cucTreMa u €€ OTACIIbI. BBOJ'IIOI_II/IOHHOC
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YCIOXHCHUC CTPOCHUA HepBHOﬁ CUCTCMBI Y )KUBOTHBIX.

Pa3paboTtka anroputMoB u mporpamm st 3PPEKTUBHON PYHKIMOHATBHON aHHOTAIIUU T€HOMOB, TPAHCKPUIITOMOB, TIPOTEOMOB,
MeTa00JIOMOB MUKPOOPTraHU3MOB, PACTCHH, )KUBOTHBIX U YEJIOBEKA

S) Opranusm 4esoBeKa U €ro 3710pOBbe

5.1 Oprassl ¥ CUCTEMBI OPraHoOB uesoBeka. OT/ebl TOJIOBHOTO MO3Tra TTO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekTopHas myra.
besycnoBHble U ycinoBHbIE pediiekchl. ['ymMopanbHas perynsuns U SHAOKPUHHAS CHCTEMa )KUBOTHBIX U ueroBeka. JKemnesbl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. JleficTBME TOpMOHOB. B3anMOCBsI3p HEpBHOM M YHAOKPUHHON cucTeM. I nnoranamo-
runodusapHas cucrema. Peduiexc u peduiekropras nyra. bezycinoBHbIe U ycTIOBHBIE PEIICKCHI

5.2 3amura opranusma ot 6osesHeil. IMMyHHas cucrema denoBeka. KiieTouHbIi 1 ryMOpanbHbIM UMMYHHUTET. BpoKeHHBIH,
MPUOOPETEHHBIN creuUUECKU IMMYHUTET. Teopus KIOHATBbHO-cenekTuBHOTO nMMmyHuTeTa (I1. Dpimux, @.M. bepser, C.
Tonerasa). BocnanurensHbie OTBETH OPraHU3MOB. PoJib BpOKIEHHOTO HIMMYHUTETA B PAa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

5.3 KpoBenocHas cucrema u ee opranbl. Cepjiie, KpOBEHOCHBIE COCyAbl U KpoBb. Kpyru kpoBooOpamenus. Pabota cepana u ee
perynanus

5.4 Jpixanue yenoBeka. Juddy3us ra3oB uepes3 moBepXHOCTh KIETKU. JlpIxaTeabHas cucTeMa yesoBeka. JprxarenbHast
MOBEPXHOCTh. Perymsiius npixanus. JlprxarenbHble 00beMbl

5.5 [MumeBapurensHas cucreMa yenoBeka. OTenbl MUIIEBAPUTENLHOTO TpakTa. [luieBapuTenbHble xene3sl. BHyTpunonoctTHoe u
BHYTPHUKJIETOYHOE MUIIEBAPEHUE

5.6 IToxpoBsl u ux npoussoansie. Opransl BeiaeneHus. [louku. Crpoenue u pyHkunoHupoanue Hedpona. @unbTpanus, cekpenus
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1 00paTHOE BCachIBaHME KaK MEXaHU3MbI pabOThI OpraHoB BeiaeneHus. OOpa3zoBaHue MOYH y YEJIOBEKa

o.7

I[BI/DKCHI/IG YyeJIoBeKa: MblleuHas cucremMa. CKeJlIeTHEIE MBIIIIBI 1 UX pa60Ta. CTpOGHI/Ie " TUIIbI COCAMHCHU A KOCTeH

Teopus 3Bosronuu. Pazputue xus3Hu Ha 3emiie

6.1

OpoumoronHas teopust Y. lapsuna. [Ipennocsuiki BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U HAy4YHas JesATeIbHOCTh Y.
JapBuHa.

JIBnoKymiue cuisl 3BoronK BUI0B 10 Y. JlapBuHY (BBICOKAast HHTEHCUBHOCTb PA3MHOKEHUS OpPraHU3MOB, HACJIEACTBEHHAS
M3MEHUYUBOCTb, 00pb0a 3a CylleCTBOBAHUE, €CTECTBEHHBII U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuaTeTndeckoit Teopuu sBomroruu (CTI). HelirpanpHas Teopus sBomtoninn. COBpeMEHHAs YBOJIIOITHOHHAS
O6uosorus. 3HaueHHEe YBOJIIOLIMOHHON TeOpuH B (POPMUPOBAHUHN €CTECTBEHHO-HAYUYHON KapTHHBI MUpPA

6.2

[Tomynsius Kak MeMeHTapHas equHuIa 3BoJonui. CoBpeMeHHbIE METO/IbI OLIEHKH T€HETUYECKOro pasHooOpas3us u
CTPYKTYpHI omysiuil. MiameHnenue reHoQoHa MOMYISIUN KaK 3JIE€MEHTapHOE HBOJIIOLIMOHHOE sIBJIeHHE. 3aKOH FeHETHYECKOTO
paBHoBecus JIx. Xapau, B. BaiinGepra.

DneMeHTapHbIe (HaKTOPHI (IBUKYIIKE CHIIBI) 3BOJIONUU. MyTallMoHHBIN Tiporiecc. KoMOnHaTHBHAsI N3MEHYHBOCTD. Jlpeiid
T'CHOB - CITyYaifHbIe HCHANIPABJICHHbBIC N3MEHEHHSI YacTOT ajuiesiedl B monyisinusax. Jddekt ocHoBatesst. Murparmu. M3omsms
MOMYJISIIH: Teorpadudeckas (IPOCTPAHCTBEHHAs), OMoIoruecKas (pernpoyKTUBHA).

EctecTBeHHBIIT 0TOOD - HANIPABIAIOMINN (HaKTOP IBOOIUU. DOPMBI €CTECTBEHHOTO 0TOOpA: IBWXKYIIHUN, CTA0OMIN3UPYIOIIUH,
paspsiBaromuii (Au3pynTuBHbIi). [logoBoit oT6op.

IIprucnoco6aeHHOCTh OPraHU3MOB KaK pe3yJabTaT MUKPO3BOJIIOLUH. BO3HMKHOBEHNE PUCTIOCOOIEHHH Y OpraHU3MOB.
Apomopdo3ssl 1 uaroanantauuu. [pumeps! npucnocoOneHnit y opranuzMoB. OTHOCUTEIBHOCTD MPUCIIOCOOIEHHOCTH
OpraHU3MOB.
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Bun, ero kpurepuu u cTpykTypa. Bunoobpa3zoBanue kak pe3ysibTaT MUKPO3BOJIIOUNH. M305s1Hs - KITIO4eBOH (akTop
BHI000pazoBanus. [Tyt u ciocoObl BUI000pa3oBaHus: aionmarpuieckoe (reorpaguaeckoe), CHMIIATPHIECKOE
(3xoyornyeckoe), "MraoBeHHoe" (MOJUIUIONAn3aLus, ruopuansanus). JJInTenbHOCTh 3BOJIIOLUOHHBIX IPOLIECCOB.

Mexanu3mbl GOPMUPOBAHHS OHOIOTHYECKOTO Pa3HOOOpasusl.

Ponb 3BOMIOIIMOHHOM OMoJIOrHK B pa3pabOTKe HAyYHBIX METOI0B COXpaHEeHUs: OMopazHooOpa3us. MUKpO3BOIIOLUS U
KO3BOJIIOLIMS Tapa3uTOB U UX X035€B. MexaHn3Mbl (OpMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHKAM U c1IOCOObI OOphOBI ¢ HEil

6.3

Merto bl u3ydeHust MakposBoJitolny. [laneonTonornueckre MeToapl U3ydeHus 3Bositonuu. Ilepexoausie GopMbl 1
(buoreHeTHYECKUE Psiibl OPraHU3MOB.

buoreorpaduueckue meto el n3ydenus sBomonun. CpaBHeHue Giiopsl U payHbl MATEPUKOB M OCTPOBOB. buoreorpaduueckue
obnactu 3emiu. Buapl-osHIEMUKH U PETUKTHI.

DOMOpPHUOIOTrMYECKHE U CPABHUTEIHEHO-MOP(OIOrHUECKUE METO/Ibl U3YUEHHUS SBOIIONUU. | eHeTHUecKne MeXaHu3Mbl ABOJIIOLIUN
OHTOT'€HE3a U MOSBJICHUSI SBOIIOIIMOHHBIX HOBILIECTB. | OMOJIOTMUHBIE U aHAJIOTMYHbIE OpraHbl. PymuMeHTapHbIe Opransl U
aTaBU3Mbl. MOJIEKYIISIpHO-T€HETHYECKHE, OMOXMMHYECKUE U MaTEMaTHUYEeCKUE METO bl U3YYEHHUSI SBOIOIUU. ['OMOTOTHYHbIE
reHbl. COBpeMEeHHbIE METOIbI IOCTPOEHUS (PUIOTEHETUYECKUX JePEBbEB. XPOMOCOMHbBIE MYTAIlMU U 3BOJIIOLUS T€HOMOB.

O61ue 3akoHoMepHOCTH (ITpaBuiia) 3Bostoni. HeobpaTumocTs 3Bosonnd. AnantuBHas paauanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJIIOLUHI

6.4

Hayunbie runotessl mpoucxokACHUS KU3HU Ha 3emie. AGuoreHes u nmancrepmus. JJoHaydnble npeacTaBIeHus O 3apOKICHUU
XKU3HU (KpeallmoHu3M). [ unoresa nmocToOsSHHOTO CaMO3apO>KICHHs KU3HU U ee orpoBepkenue onbitamu @. Penu, JI.
Cnannanuanuy, JI. [acrepa. [IpoucxosxaeHue >KU3HA U aCTPOOUOIIOTHSL.

OcHOBHBIE 3TaIbl HeOpraHuueckoi sBostoruu. [nanerapHas (reosorndyeckas) 3BoIONMA. XUMUYECKast SBOJIIOLUS.
AOGHOTEeHHBIN CHHTE3 OPraHWYeCKUX BelecTB u3 Heoprannueckux. OnbiT C. Muiepa u I'. FOpu. O6pa3oBanue noimmMepoB U3
MoHoMmepoB. KoanepBaTHas runote3a A.l. Onapuna, runotesa nepsuyHoro oyiabona Jlx. XonjaeiHa, reHeTuyeckas runoresa
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I'. Mennepa. Pu6osumsr (T. Yek) u runoresa "mupa PHK" V. I'unbepra. @opmupoBanre MmeMOpaH U BOSHUKHOBEHHE
IIPOTOKJIETKHU.

Ucropus 3emuin u Mmetopl ee nu3ydeHus. Mickoraemple oprannyeckue octaTku. ['eoxponosorus u ee Mmetoapl. OTHOCHTENIbHAS U
a0COJIIOTHASI TEOXPOHOJIOTHS. ['e0XpoHOIOrHYecKast IIKaia: 30HbI, 3Pbl, IEPUOIbI, STIOXH.

HavanpHbie aTanel opraHnndeckoi 3Bositonnu. [losiBieHne 1 3BOIIONUS NEPBHIX KIETOK. DBOJIIOLNS MeTaboI13Ma.
Bo3nukHOBeHME nepBhIX 3kocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIoT EPBBIX HAa 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3YKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CuMOHoreHes3). DBOJIIOIMOHHOE MTPOUCXOXKICHHE BUPYCOB. [IponcxoskieHre MHOTOKIETOUYHBIX
OpraHu3sMoB. Bo3HnKHOBEHNE OCHOBHEIX Tpynmn MHOT'OKJIETOYHBIX OpPraHu3MOB.

OcHOBHBIE ATarbl BOJIONUY BeICIINX pacTeHnid. OCHOBHBIE apoMopdo3bl pacTeHuid. Beixoa pactenuit Ha cymy. [losiBienue
CIIOPOBBIX PACTEHUH M 3aBO€BaHME NMHU cyld. CeMeHHbIe pacTeHus. [IporucxoxkaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE ATaNbI BOIIONNUN KUBOTHOTO MUpa. OCHOBHBIE apoMOp(h03bl )KUBOTHBIX. Benackas ¢gayna. KemOpuiickuii B3pbIB -
MOSIBJICHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BbIe )KUBOTHBIE. JKU3HB B BOJIe. DBOJIONHS MO3BOHOYHBIX. [Iponcxoxaenue
ampubuii u pentunuii. [IponcxoxaeHue MiaekonuTaomux U nTull. [Ipuanun kirodeBoro apomopdo3a. OcBoeHHe
0€CII03BOHOYHBIMH U MO3BOHOUYHBIMH KUBOTHBIMU CYIIIH.

PazButHe )xu3HU Ha 3eMiie 10 3paM W NIEPHOJIaM: apXxel, MPOTEPO30H, MajIeo30i, Me3030#, KaltH030i. O0IIas XapaKTePUCTHKA
KJIUMaTa ¥ reojiornyeckux mpoueccos. [losiBneHne U paciBeT XapakTepHbIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCIOBUS U
BIIMSIHUE Ha ra30BbIi cOCTaB aTMOCHEPHI.

Maccosbie BbIMHUPAHUA - SKOJOTI'HYCCKHUEC KPU3UCHI ITPOLIIIOTO. HpI/I‘H/IHBI n CJICACTBUA MaCCOBBIX BBIMHpaHHﬁ. COBpCMGHHHfI
9KOJOTHYSCKUN KpHU3uc, €ro 0COOEHHOCTH

6.5

Pazgensl u 3agaun AHTPOIIOJIOTHH. Metoast AHTPOITIOJIOTUH. CraHOBJICHHE Hpe,I[CTaBHeHI/Iﬁ O ITPOUCXOKACHNHU YCTIOBCKA.
COBpeMeHHHe HAaY4YHBIC TCOPHUU.
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CXOJCTBO YEIIOBEKA ¢ JKMBOTHBIMU. CHUCTEMATHYCCKOC ITOJI0KEHHE YelloBeKa. CBUICTEIHLCTBA CXO/ICTBA YEIIOBEKA C
KUBOTHBIMU: CPaBHUTEIHHO-MOP(doIoTHYECKHe, IMOPHOTIOrHIecKre, (pU3roa0ro-OnoxXumMuieckue, nopeaeHdeckue. OTaudus
YEJI0BEKa OT )KUBOTHBIX. [IpAMOX0K/I€HME U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOil
CUTHAJIbHOMN CHCTEMEI.

JBmxymiue cuibl (pakTophl) aHTpOIIoreHe3a: OMoJIornuecKue, connaibabie. COOTHONIEHNE OMOIOTHUECKUX U COITUATBHBIX
(hakTOpOB B aHTPONOTEHE3E.

OcHOBHBIE CTaJMH AaHTPOTIOTEHE3a. ABCTPAJIONUTEKH - IBYHOTHE MIPEAKH Jtoieii. UenoBek yMenbIii, IepBbie H3TOTOBICHUS
opyauii Tpyaa. UenoBek mpsMOXOISIIHI U IEPBBIN BBIXO/T JTFOZCH 3a nipeaenbl Adpuku. YenoBek reiaenboeprckuii - 00muin
MpeIoK HeaHAEePTAIbCKOIO YEJIOBEKA U YeJIOBEKa pa3yMHOTro. YenoBek HeaHAepTaIbCKUM KaK BUJ JIFOJEH X0JIOAHOTO KIIMMaTa.
UenoBek pa3yMHBI COBPEMEHHOTO THIIA, ICHUCOBCKUN Y€IOBEK, OCBOCHHE KOHTHHEHTOB 3a TipeaenaMu AQpuku.

DBOJIIOIHST COBPEMEHHOTO YesioBeka. EcTecTBeHHBIN 0TOOP B OMYISIITUAX YesToBeKa. MyTallmOHHBIN TIPOIIecC U MOJTUMOPHHU3M.
[TonynsioHHbIE BOJIHBL, Apeii¢ reHoB, Murpamnus u ">QpQexT ocHoBaTens" B NOMySALUIX COBPEMEHHOTO YeIOBEeKa.

UYenoseueckue pacel. [lorsTue o pace. bonpime pacel: eBporeonHas (€Bpa3uiickas), aBCTpaio-HETPOUIHASL
(’xBaTOpHaNbHAs), MOHTOJIOUIHAS (a3UaTCKO-aMepUKaHCKas). BpeMs u myTu pacceseHus 4enoBeka o rianere. EquHcTBo
yenoBedyeckux pac. Hayunas HecocrosiTenbHOCTh pacu3ma. [Iprcnoco6ieHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpY)Karolen
cpensl. Bnusinue reorpadudeckoii cpensl u aperida reHoB Ha MOP(HOJIOTHIO U (PU3UOJIOTHIO YellOBEKa

7 DKOCHCTEMBI U MPUCYILIHE UM 3aKOHOMEPHOCTH
7.1 Paznensl 1 3agaun 3konorun. CBsA3b HKOJOTHH € APYTMMU HayKaMu.
Mertoap! 3xosoruu. IloneBbie HaOMOAEHNSA. DKCIIEPUMEHTHI B 3KOJIOTUU: IPUPOIHBIE U JJabopaTopHble. MoenupoBaHue B
9KO0JIOTUU. MOHUTOPHHI OKPY>KAIOLIEH CpeJibl: JOKaIbHbIN, pErMOHANbHBINA U T100aIbHbIN
7.2 Okonornyeckue (HakTopbl ¥ 3aKOHOMEPHOCTH UX JeiicTBus. Kiaccudukanus sxosiorndeckux (Gpakropos: aOHOTHYECKHUE,

OuoTHuecKue, aHTpornoreHHsle. O0IKe 3aKOHOMEPHOCTH JIeHCTBUS KoJIornueckux (aktopos. [IpaBuio muaumyma (K.
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HInpenrens, 0. JIn6ux). ToaepaHTHOCTh. DBPHUOHMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue pakropbl. CBET Kak dKoIoTHIecKuil (hakrop. JleiicTBrE pa3HBbIX yIACTKOB COJHEYHOTO CIIEKTPa HA OPraHU3MEI.
DKOJIOTUYECKHE IPYMIbl PACTEHUN U )KMBOTHBIX IO OTHOLIEHMIO K cBeTy. CUrHalibHas pojb cBeTa. POTONEprHoan3M.
Temmeparypa kak 3konoruueckuit pakrop. JleiicTBue Temmeparypsl Ha Opranu3mbl. [[oHKMIOTEpMHBIE B TOMOWOTEPMHEBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Braxxnocts kak sxonorudeckuit paxrop. [IpucnocoOneHus pacTeHuit K moaaepkanuio BogHoro 6ananca. Knaccuduxarus
paCTeHI/Iﬁ 110 OTHOIIICHHUIO K BOJEC. HpI/ICHOCO6J'I€HI/I${ JKUBOTHBIX K USMCHCHUIO BOJTHOTO pCKHMaA.

Cpenpl 0OuTaHUs OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/1yIlIHAs, IOUYBEHHAs1, TITyOMHHAs! OIIOYBEHHAs, BHYTPUOPTaHU3MEHHASL.
OU3NKO-XUMHUYECKHE OCOOEHHOCTH cpesl 00uTaHusl opraHu3MoB. [IpucnocobneHust Oprann3mMoB K )KU3HU B pa3HBIX cpefax.

buonoruueckue putmbl. BHenHue u BHyTpeHHHE pUTMbL. CyTOUYHbIE U TOAMYHBIE pUTMBI. [IprcrnocobieHHOCTh OpraHu3MOB K
CE30HHBIM U3MEHEHUSM YCIOBHUM JKA3HHU.

Kuznennsie hopmbl opranu3moB. [TonsaTue o xu3HeHHoH hopme. JKuznenHbsie GOpMBbI paCTCHUI: AepEBbhs, KYCTAPHUKH,
KYCTapHUYKH, MHOTOJIETHUE TPaBbl, OJIHOJIETHUE TpaBbl. JKU3HEHHbIE (OPMBI )KUBOTHBIX: TUAPOOUOHTHI, TEOOHOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue gaktopsl. Buisl OHOTHYECKUX B3aUMOICHCTBUIN: KOHKYPEHIIHS, XUIIIHUYECTBO, CHMONO3 U €ro (JOpMBI.
[Tapa3uTu3sMm, Koomneparus, MyTyaiu3M, KOMMEHCAIN3M (KBapTUPaHTCTBO, HaxJieOHU4YecTBO). HeTpoduueckue B3aumMoielicTBUs
(Tonmueckue, popuueckue, hadpudeckue). 3HaueHUE OUOTHUECKUX B3aUMOACUCTBUIN Ui CYLIECTBOBaHUS OPraHU3MOB B cpejie
oburtanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUS

7.3

DKOJOTUYECKHEe XapaKTepUCTUKH nomynsauuu. [lomynsuus kak 6uonorudeckas cucrema. Poiib HEOJHOPOIHOCTH CPEIbI,
¢buznueckux 6apbepoB U 0COOCHHOCTEHM OMOJIOTHHU BUIOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYIISIIHIA.
OcHOBHBIE IOKA3aTeNN MOMYJSLUUNA: YACIEHHOCTD, INIOTHOCTh, BO3PACTHAs U MOJIOBasi CTPYKTYpa, pOKAAEMOCTb, IPUPOCT,
TEMII pOCTa, CMEPTHOCTh, MUTPALIUS.

OKoJIoruuecKast CTPYKTYpa IOITYJIALNH. OI_ICHKa YHUCJICHHOCTHU MOMYJISIINUU. I[I/IHaMI/IKa MOITYJIAIUA U €€ PEryJIdnus.
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buoTtnyeckuil noteHnuan nonyasauuu. MoaenupoBanue JuHaMUKU nonysiund. Kpusble pocta YMCIEHHOCTH HOIYISIUH.
KpuBsie BeDKMBaHMS. Perynsius yuciIeHHOCTH MOMYIISALIUI: poJib (PaKTOPOB, 3aBUCSIIUX U HE 3aBUCAIIMX OT IJIOTHOCTH.
DkoJiornueckue crpareru BuaoB (- u K-crparerun).

[Tonsarue 06 sxosornueckoit Huie Bujaa. Mectoobutanue. MHoromepHasi Moielb dkojiornueckor Humu Jlx.M. Xatunncona.
Pa3mepsl akostornyeckoit Humu. IloTeHunanbHas v peaan30BaHHAs HULIY.

Bun xak cucrema nomysnsuuii. Apeansl BUAOB. Buibl U UX )KU3HEHHBIE CTPATETHU. 3aKOHOMEPHOCTH IMOBEICHUS] M MUTPAITUi
KUBOTHBIX. BHoOrnyeckne NHBa3uu 4y,e€pOJHBIX BUIOB

7.4

Coob6mecTBa opraan3MoB. brorieHos u ero crpykrypa. CBsi3u MEXIy OpraHU3MaMu B OMOIIEHO3€. DKOCHUCTEMA KaK OTKPBITas
cucrema (A.Jlx. Tercnu). @yHKIMOHANTbHBIE OJIOKH OPTaHU3MOB B 3KOCUCTEME: MPOIYLIEHThI, KOHCYMEHTBI, PETYLIEHTHI.
Tpoduueckue ypouu. Tpodudeckue nenu u cetu. Abuotudeckue 010ku s3kocucteM. [10UBbI U Wbl B 3KOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTHU B IKOCUCTEME.

OcCHOBHBIC TTIOKa3aTeIN IKOCUCTEMBI. briomacca u IMPOAYKIUAA. DKOJIOTHICCKHE nmupaMuabl YUCCII, OoruoMacchl U SHEPruu.

HamnpasrienHble 3akOHOMEpHBIE CMEHBI COOOIIECTB - cykieccud. [lepBudHbIE U BTOPUYHBIE CYKIIECCUU U UX TPUYHHBI.
AHTpOTIOT€HHBIE BO3/IEHCTBUSI Ha cyKileccun. KimmmakcHoe cooOrmiecTBo. bruopasnooOpasre u moiHOTa KpyroBOpoTa BEIIECTB -
OCHOBA yCTOMYHMBOCTU COOOIIECTB.

HpI/IpOI[HBIe OKOCHCTCMBI. AHTpOHOFCHHBIe 9KOCHUCTEMBI. AFpOBKOCI/ICTeMa. AFpOHCHOS. Paznmmuns MCXKAY aHTPOIIOT'CHHBIMU 1
IpUPOAHBIMHU 3KOCUCTCMAMMU.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oposackas duopa u payna. CuHaHTpONIU3ALHS TOPOACKON
(dayHnbl. buonornueckoe u X03s1iICTBEHHOE 3HAYEHHE arpPOIKOCUCTEM U YpOOIKOocHCcTeM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aHMOJICHCTBHI OPraHU3MOB B IKOCHCTEMAX.

HepeHoc OHEPTHUU U BCIICCTB MCIKAY CMCKHBIMU 53KOCUCTEMAMHU. Y CTOMYUBOCTh OpraHus3mMoB, HOHy.]'IHLII/Iﬁ 1 3KOCHUCTEM B
YCIOBHUAX €CTCCTBCHHBIX U AHTPOTIOI'CHHBIX BO3JCHCTBUI
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7.5

buocdepa - obmerianerapaas 0601049ka 3eMiy, I1e CyIIECTBYET W CYIIeCTBOBaja ku3Hb. Yuenue B.M. BepHaackoro o
6uocdepe. Obnactu 6nocheps! u ee cocran. JKuBoe BenecTBo Onochepsl 1 ero GyHKIUH.

3aKOHOMEPHOCTH CyliecTBOBaHUs Onocdepnl. OcodeHHOCTH OHOCchephl Kak rI00aTbHON IKOCHCTEMBI. [InHaMIYecKoe
paBHOBecHe B Onocdepe. KpyroBopoTsl BEemecTB U OMOTCOXUMUYESCKUE IIUKIIBI (YTIIepoa, a30Ta). PATMHUYHOCTE SIBIICHUH B
ouocdepe.

3oHanpHOCTh OMOochepsl. [lonaTue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHIPA, XBOMHBIE Jieca, CMELIaHHbIE U
IIMPOKOJIMCTBEHHBIE JIeCa, CTETH, CABAHHBI, ITYCTBIHH, TPOITMYECKHUE JIeca, BRBICOKOTOPhs. Kitmmar, pacTuTenbHbIN 1 )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTeHIMana u ouochepHbIx GpyHKIun

7.6

DKOJIOTHYECKNE KPU3HCHI U UX MpUunHbL. Bo3aeiicTBre yenoBeka Ha bnocdepy. 3arpsizHeHne Bo3AynIHOHM cpeapl. OxpaHa
BO3/yXa. 3arpsi3HEHHE BOJIHOU cpenbl. OXpaHa BOAHBIX pecypcoB. Pa3pyiienue nmoussl. OxpaHa MOYBEHHBIX PECYPCOB.
W3meneHne knumara.

AHTpOTIOT€HHOE BO3/ICHCTBUE HA PACTUTENIHHBIN U 5KUBOTHBIA MHUp. OXpaHa paCTUTEIBHOTO U )KUBOTHOTO MUpa. OCHOBHBIE
MIPUHIIUTIBI OXpaHbl pUpoibl. KpacHsie kaurn. Ocobo oxpansembie npupoaabie Tepputopun (OOIIT).

boranndeckue caabl U 300JIOTUYCCKUC ITAPKHU.

OcHOBHbBIE IPUHLIUITBI YCTOWYUBOTO PAa3BUTHUS YEJIOBEUECTBA U PUPOIbl. PalinoHansHoe MpUpoAOIoNb30BaHUE U COXPaHEHUE
OMOJIOTMYECKOT0 pazHooOpasus 3emin
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomnios A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., Axunoneproe oo6mectBo «M31aTenbcTBO
«IIpocsemenue»

1. CuBornazoB B. U., Aradonona U. b., 3axaposa E. T ®I'OC. buonorus. O6mias
ouonorus. bazossii yposens. 10 kiacc: yue6nuk. M.: Ipoda, ar06o0e usganue ¢
2017r.

2.Aradonona U. b., Cusornazos B. U., Kotenesckas f. B. ®I'OC buomnorus.
O6mas 6uonorus. ba3zoserit ypoBens. 10 kiacc: pabouast rerpaas. M.: Ipoda,
mr06o0e n3nauue ¢ 2017 r

3.CuBornazoB B. U., Aradonona U. b., 3axaposa E. T. buonorus. ®I'OC.
O6mas 6uonorus. ba3zoseiit yposens. 11 kmacc: yueOnuk. M.: Jlpoda, mobdoe
n3nanue ¢ 2017r.

4.Aradonona U. b., CuBormnazos B. U., Kotenesckas 5. B. ®I'OC buosnorusi.
O6mast 6buonorusi. basoBeiit ypoBensb. 11 kiacc: pabouas Tetpans. M.: JIpoda,

mo6o0e n3nauue ¢ 2017 r.

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

1. ®enepanbHblil KOMIIOHEHT IOCYAAPCTBEHHOIO0 00Pa30BaTEIbHOIO CTaHAApPTA,
yTBepxkaeHHbIl [Ipukazom Muno6pazoBanus PO ot 05.03.2004 roga Ne 1089;
2. IlpumepHbI€ POrpaMMbl, CO3aHHBIE HA OCHOBE (hellepaTbHOr0 KOMIIOHEHTA
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rOCYJapCTBEHHOTO 00Pa30BaTEILHOTO CTAH1apTa;

3. TpeboBaHus K OCHAIIEHUIO 00Pa30BATEILHOTO MPOLIecca B COOTBETCTBUM C
COJIeprKaTeNIbHBIM HAMOJHEHUEM yUeOHBIX IPeAMETOB (delepaIbHOTO
KOMITOHEHTa TOCYAapCTBEHHOI'0 00Pa30BaTeIbHOTO CTaHAapTA.

4. Mumaxkosa B. H., Aradonora U. b., Cusornazos B. 1. ®I'OC buosnorus.
O6m1as 6uonorus. ba3zoserit yposeHs. 10 kiacc: meroandeckoe nocodue. M.:
Hpoda, mrob6oe nznanue ¢ 2017 r.

5. Mumakosa B. H., Jloporuna JI. B., Aradponosa . b. Pemenue 3aga4 no

reHeTuke: yueoHoe rmocooue. M.: lIpoda, mobdoe uzganue.

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

OTkphIThIN OaHk 3aganuii € 3. ["azera «buonorus» U cait 1ys yautens «5 uay
Ha ypok Ouosoruun» < 4. http://bio.1september.ru ¢ 5. Buonorus 8 OTKpsITOM
kosemke < 6. http://www.college.ru/biology ¢ 7. Herba: 6otannueckuii cepep
MockoBckoro yauepcuteTa < 8. http://www.herba.msu.ru ¢ 9. BioDat:
nH(OPMAIIMOHHO-aHATUTHYECKUH cailT o mpupoxae Poccun u sxonorum ¢ 10.
http://www.biodat.ru ¢ 11. FlorAnimal: moprai o pacTeHHsIX U )KHBOTHBIX ¢ 12.
http://www.floranimal.ru¢ 13. Forest.ru: Bce o poccuiickux necax< 14.
http://www.forest.ru¢ 15. buosorus: caiit npenogaBatens ovonoruu A.l.
Koznenko< 16. Xypnan «National Geographic» -

www.nationalgeographic.com/index.html.< 17. I'azeTa «Moe 3Bepbe» -
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www.zooclub.ru/animals/. ¢ 18. XKypuan «3nanue-cunay - VVWW.znanie-sila.ru.
< 19. T'azera «buonorusy - http://bio.1september.ru/. ¢ 20. XKypnan «Hayka u
*u3Hby - http://nauka.relis.ru. € 21. XKypnan «Kommnbsroteppa -
http://computerra.ru. ¢ 22. «Haydnas ceTb» - WWW.nature.ru —ma 3Tom caiite
MIPUBOJUTCS UHTEPECHEHIIas U JOCTOBEpHAsl Hay4YHasi HH(opMaIus o pa3HbIM
OTpacisiM HayKH, B TOM YHUCJI€ U 110 OCHOBHBIM pa3jienaM OUOJIOTMH: aHHOTALUS
KHIDKHBIX HOBUHOK, OMorpaduu y4eHbIX, KypChl JICKIIMM, HAyYHbIE CTAaThU,
MOMYJIIPHBIE 3aMETKH 1 MHOTOe apyroe. ¢ 23. «Kupumn u Medoauit. JKuBoTHbIi
MHp» WWW.zooland.ru —caiit cogepxaiiuii 00uIre HHTEPECHEHIIINX CBEICHUU O
caMbIX Pa3HOOOpPa3HbIX KUBOTHBIX. MH(DOpMaIus n3noxkeHa KpaTko, B
nocTymHou popme, nmpuseaeHsl Gpotorpadun<d 24. bruomornueckuii pakyabTeT
MI'Y um. M.B. JlomoHOCOBa — WwWw.bio.msu.ru. " 1. www.drofa.ru.

2. fipi.ru OTKpBITHIN OaHK 3a1aHUM

3. I'azeta «buosiorus» u cait 11 yunurtens «f uay Ha ypok OHOJTIOTHI

4. http://bio.1september.ru

WD

. buonorust B OTKpBITOM KOJIIEKE

(o]

. http://Iwww.college.ru/biology

7. Herba: 6oTarmueckuii ceppep MOCKOBCKOTO YHHBEPCUTETA

o

. http://www.herba.msu.ru

(o]

. BioDat: nadopmarionHo-aHaTUTHYECKHIA calT 0 ipupojie Poccnn n
AKOJIOTUH

10. http://www.biodat.ru
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11. FlorAnimal: moptan o pacTeHUAX U KHUBOTHBIX

12. http://www.floranimal.ru

13. Forest.ru: Bce o poccHiiCKUX Jiecax

14. http://www.forest.ru

15. buonorus: caiit npenogasatenst ouonoruu A.I'. Kosnenko

16. XKypnan «National Geographic» - www.nationalgeographic.com/index.html.
17. T'azera «Moe 3Bepbe» - Www.zooclub.ru/animals/.

18. XKypnan «3uanue-cuia» - VVWWW.znanie-sila.ru.

19. I'azeta «buonorus» - http://bio.1september.rul/.

20. Xypuan «Hayka u sxu3ub» - http://nauka.relis.ru.

21. XKypuan «Kommsroreppay - http://computerra.ru.

22. «Hay4Hnas ceTh» - WWWw.nature.ru —Ha 3ToM caiTe pUBOIUTCS
MHTEpECHEHIIas U TOCTOBepHast HayuHast HH()OPMAIIHSI 10 pa3HbIM OTPACIISIM
HAayKH{, B TOM YHCJIC M [0 OCHOBHBIM pa3/iesiaM OMOJIOTHH: aHHOTAIUS KHIKHBIX
HOBHHOK, OMOTrpaduu yUeHBIX, KYPChI JICKIUH, HAyYHbIC CTAThH, MOMYJIIPHbIC
3aMETKH ¥ MHOTOE JAPYTOe.

23. «Kupwn u Medoawmii. dKusotHbrit mup» Www.zooland.ru —caiir

coJiep KAl 00MIMe HHTEPECHEHIIINX CBEJICHUN O CaMBIX Pa3HOOOPa3HBIX
KUBOTHBIX. THpOpMaIs H3JI0KEeHa KPATKO, B JIOCTYITHOUW (popme, TPUBEICHEI
dotorpadun

24. buonorudeckuii pakyapreT MI'Y um. M.B. JlomoHOoCOBa — WWW.Di0.msu.ru.
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