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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mMporpaMMbl MO OHUOJOTHH TEOPETUYECKYI0 OCHOBY IS
OTIpe/IeTICHUs] TMOAXOA0B K (DOPMHPOBAHHIO COACpKAHHUA Y4EOHOrO TMpeaMeTa
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNiel, COJep)KaHus, pe3yabTaTOB OOydeHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUST 00 OOIMIMX HENIX U
NPUHIUIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpPEIHETO
obmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuduke OMOIOTUH, €€ 3HAYCHUU B MMO3HAHUU KUBOW IIPHUPOJIBI U 00ECTICYCHUH
CYIIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COrimacHO Ha3BaHHBIM TOJOXKCHHSIM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMK TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuosornu AaéT TMpeACTaBICHHE O IMeNsAx, 00 oOmen
CTpaTerud OOYyYCHHs, BOCIHTAaHUS W Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMHU
yuebHOoro mpenmera «buonorus», omnpenenser 00s3aTENBHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpelelieHne [0 pa3ielnaM U TeMmaw,
PEKOMEHTyeMYIO TIOCIIEeIOBATEIIbHOCTh U3YyUEHHUsI Y4eOHOTO MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKM 00pa3oBaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmMe mo OHONOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAIlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHLHOMN
NEeATeIIbHOCTH/YIEOHBIX JCHUCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMH, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GopMUpOBAaHHEM  €CTECTBEHHO-HAyYHOI'O  MHPOBO33pPEHHUS,  IIEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3710pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOCHHH >KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU AJISl pEICHUS MPUKIAIHBIX 3a7]a4, B
TOM 4YHUCJIE: MPOPUIAKTUKH HACIIEJICTBEHHBIX 3a00JeBaHUI 4YeIOBEKa, MEAMKO-
Te€HETUYECKOTO KOHCYJIbTHPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBENCHUS B OKPYXKAIOMIEH NPUPOJHOW Cpeae, aHaau3a
BIIMSIHUSI XO3STCTBEHHOW JEATEIBHOCTH YEJIOBEKa Ha COCTOSIHME MPHUPOIHBIX H
MCKYCCTBEHHBIX KOCUCTEM. Y CUJICHHE BHUMAHU K MPHUKIATHON HAIIPABICHHOCTH



yueOHOoro mpenmera «buosorus» mpoaUKTOBAHO HEOOXOJAMMOCTBIO OOECIeUEHUs
YCIIOBUU JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJlay IKOJIbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpas npexanonaraer (GopMupoBaHHe Yy  OOydaroUIuXxcs
CHOCOOHOCTH aJalnTUPOBAThCS K HM3MEHEHHMSIM JMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHW3allid M HBOJIOLUHU, CO3JAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbinoe 3HaueHne OUONOTUS UMEET TAKXKE JJIsl PEIIeHUS] BOCTUTATENIbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun odOecrneynBaeT ycioBHs Uisi (OpMUpOBaHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAaIlMM OWOJIOTHYECKUX 3HAHUHU C
NPEICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, QUZHKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJEPKaHUS, TMPEACTABICHHOIO B MPOrpaMMme II0
ouonoruu.

OT60p coxepkanmsi yueObHOro mnpenMera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUUMbBIC [IJIS
dbopMupoBaHusi 00IIEH KyIbTYphl, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJ0oBeKa B OKpY’Kalollled MPUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPBIE CITY>KaT OCHOBOU /it (hOPMHUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3aIMu
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKTypupOoBaHHE COJAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OWONIOTUM  OCYIIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX XKMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3aliu U
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro nmpeamera «buomorus»
BBIJICJICHBI CIICIYIOIIUE COAepKaTesibHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3m Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buosnorusi» Ha 6a30BoOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromuXcs TMO3HABATEIbHBIX, HHTCIUICKTYIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUKW B MPAKTUYCCKOW JIESITCIBHOCTH YEJIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IIPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH IMOCJICICTBUM CBOEH JEATEIHLHOCTH MO OTHOIICHUIO K OKpY’Karolllel cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeAMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Heziel0).



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 (HAOI0ICHHE, SKCIIEPUMEHT, OMMCaHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeTOAbI MO3HAHUS KUBOU TTPUPOJIBI».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
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:

Tabmuiel u cxembl: «OCHOBHBIC MPU3HAKH 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 BewmlecTB B Kierke. llomnep: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, TpPETUYHAsT U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuus pepMEHTOB OT HEOPraHUYECKUX KaTalIn3aTOPOB.

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

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoiicTBa. 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.

HuTtonorust — Hayka o kietke. Knetounas Teopus — npumMep 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,
cUcCTeMa CHUHTe3a 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 — KJIETOYHAsl 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.
[Tpoucxoxaenne MUTOXOHApUN UM TuIacTuA. Bunbl tmactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. 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
npupozae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEY.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEeHHH, JKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
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 (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO 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. CperoBass u TemMHOBas (a3bl (orocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpPYIoMue OakTepuu. 3HaUeHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTD
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 TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bone3nn pacTeHul, >KMBOTHBIX U YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

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

Tabmunpel u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukn 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 LMK KIeTku. MHTepdaza u Mutos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUECKME OCHOBBI PA3MHOXEHHUST W  MHIWBHUIYaJbHOTO  Pa3BUTHUS
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
Pa3MHOXXEHUS: JE€JEHUE HaJIBOE, ITOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

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

Meito3. Craguu Mmeiio3a. IIpoiecchl, mpoucxoisiiue Ha CTaausxX Meio3a.
[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 (CrepMaro30u[, SIHIEKIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpellbl Ha PAa3BUTUE OPraHU3MOB, (PAKTOPbI, COCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct un pasButne pacteHmii. OHTOT€HE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHH, CTAIUH Pa3BUTHA.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOKECHHE
pactenuit», «Jlenenue kierku Oakrtepuity, «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

ObopynoBanue: MHKPOCKOII, MUKpPOIIPENapaThl «CriepMaTo30u1bl
MJIEKOIUTAOUIETO», «SIHIeKneTka MiIeKonuTarnero», «Kapuoknues B KieTkax
KOpEIlKa JyKa», MarHuTHas MOJEb-allluIMKanusa «JlejgeHne KiIeTKku», MOJIEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
¥ SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKiiam poCCHUCKUX U 3apyOEKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnaeneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe  CKpellMBaHWE. 3aKOH  HE3aBHCHUMOIO  HAacJeJI0BaHUS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHannsupyroniee cKpemuBanne. Mcnonps3oBanue aHaM3UPYIOIIETO CKPEIIMBAHNS
U1 OTIPEJICIICHUsI TeHOTHIAa 0COOH.

Cuemiennoe  HacnenoBanwe mpu3HakoB. PaGora T. Moprana mo
CLCIJICHHOMY HacJEeJOBaHUIO TeHOB. Hapylienue cuenieHus reHoB B pe3yJbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
xpoMocombl. ['omorametrHesle W reTeporaMeTHble oOpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Kiaccudukaius MyTanuii: 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 uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencTBeHHble 3a0oyieBaHUS 4YeJOBEKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKY U JICUEHUSI TEHETHYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
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. . BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3anMoIeCcTBUE AJUICNBHBIX TE€HOB», «l'eHeTnueckue KapTel pPaCTCHUH,
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», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OopMBI KPBUILEB U OKpPACKHU Tena), repOapuii «I'opox moceBHO.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

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

Jlaboparopnas pabota Ne 6. «M3ydueHue Moau(pUKaIIMOHHON U3MEHUHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

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

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

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeIEKIIMU. MacCOBbIN M MHANBUIYAIBHBI OTOOpPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuauzanus u €€ ycrnexu. VCKycCTBEHHbIH MyTareHe3 W
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexkomOuHaHTHOW JIHK wu TpaHcreHHplx opranu3moB. KierouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
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 cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

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



JlabopaTopHble U IpaKTHYeCKHe PA0dOTHI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIHOHHASI OHOJIOT UL,

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJIOB B MaJICOHTOJIOTHYECKOM JIETONUCH, TEPEXOJHbIe (OPMBEI.
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-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

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

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBxymue cuiibl ((aKTOphl) IBOJIIOIMKA BUAOB B MpUpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

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

[TprcnocoOIEeHHOCTh OPraHM3MOB KakK pe3yiabTaT dBoionuu. [Ipumepbr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

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

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEpPreHTHasi, napamienbHas. HeoOpaTumMocTs 3BOJIIOIHUU.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, 2. I'ekkens, @. Mromiep, A. H. CeBepuos.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablliu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannonnas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHME.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpAaCKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emue.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCNEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOH 3BooIMU. HayanbHble 3Tamnbl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuonam. Karapxeit. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaAJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECcKOro Mupa Kak oOTpaxeHue »dBojouuu. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpornoreHeza. (Cxoactsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cwibl  (pakTopbl)  aHTpOIMOreHe3a. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npaAmoxomdmud, YenoBek HeaHaepTanbCKuUM, YesoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dKBaTOpHaJbHas),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
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 cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YeIIOBEKAa U YEIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMaHbOHIA), CJIENKUA WIU
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3[esibl SKOJIOTHH. MeTOoIbl 3KOJIOTHYECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTMYECKHME U AaHTPOIOTeHHbIE. JIeHCTBUE HKOJIOrMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

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

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICICTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MTPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, O. I'ekkensb.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdonornyeckue 0cCoOOEHHOCTH PACTCHHUM 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. Coo01ecTBa M 3K0JI0THYECKHE CHCTEMBI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
OouoreoneHoze. @OYHKIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOIYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, OuoMaccel. CBONCTBA 3KOCUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMA XBOWHOTO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcoOeHHOCTH Ouochepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

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

YenoseyecTBO B Orochepe 3emiu. AHTPONOreHHbIE U3MEHEHHs B Onocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropazHooOpasusi Kak OCHOBa ycToWuuBocTU Guocdepsl. OCHOBA pallMOHATBHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHHU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIHPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «Daktopsl Aerpaganuu nouBy», «llapaukoBeiii d3ddexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolUMHCST TporpamMM  cpeaHero oOimero  oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIMK PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBWJIaMH M HOpMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHs, OCpPEKHOrO0 OTHOIICHUS K KYJIBTYPHOMY HACICAUI0 U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW TMO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOMN JIEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA M MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

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[I03HABAaTEJIbHBIX M HCCIENOBATEIILCKUX 3aJlad, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOJHOMY HACIEIUIO U MMaMATHUKAM IIPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00I1EeCTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
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 LEHHOCTENM CEMEWMHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAIIBHOTO BO3AEUCTBUSA )KUBOU ITPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

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

NOHUMAHWE U peanu3alus 3J0pOBOTO M 0Oe3omacHOro o0pasza KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U MCUXUUECKOMY 37I0POBBIO;

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 BOCIMTAHMS

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 pa3nyHbIM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
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 €€ CyIleCTBOBaHUS;

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

OCO3HAaHHE TJI00aJBHOTO XapakTepa JKOJOTHMYECKHX MpoOJIeM M IMyTed ux
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXPAaHCHHE DPABHOBECHS B DKOCHCTEMAX, OXpPaHy BHUJIOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX ICHCTBUHN U TIPEIOTBPAIIATD UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN JEATCILHOCTH YKOJIOTHUSCKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

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

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPYKAIOIIeM MHpE KaK O €AMHCTBE INMPHUPOJBI, YCIOBEKA M
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOYYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIHCKYIO JEATEIHHOCTh HHINBHUIYAIHHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOECHUS ydeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPIHs, sSBJIEHUE, MPOIIECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue G yHKIIMOHAIBHON
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
NO3HABATEIBHOM U COIMATBHOM MpPaKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

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

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

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

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

CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JETyKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHHWN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaxX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

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

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBUS:

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 BUABI JICATCIBHOCTH I10 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

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

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpEjaratb OPUTHHAIBHBIC MOIAXOIBI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCOOMs, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIIOBapSAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckodt MHGOpMaLUU, HEOOXOAUMON JIsl BBITIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCILHO  BBIOMpATh  ONTHMAIbHYIO  (OpPMY  TPEACTABIICHHS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKH W CUMBOJIBI, (DOPMYJIbI, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

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

OByajeHue YHUBEPCATbHBIMA KOMMYHUKATHBHBIMY JIEiCTBUSIMH .

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3UIIMKA JPYTUX YYACTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAs 1esITeIbHOCTh:

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

BBIOMpATh TEMAaTHKy W METOJBI COBMECTHBIX NEUCTBHA C yd4E€TOM OOIMUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensiTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3ylbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

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

OCYLIECTBIIAATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3IMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATENIBHYIO NI€SITENIbHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

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 OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

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

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh ~ HABBIKAMU  [O3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl APYTUX IIPU aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUHU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBHI MO OCBOCHUIO, HHTEPIPETAIIMU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yIbTaThl MPEACTaBICHBI IO TOJIaM O0yUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa M HAy4HOIO MHMPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BeIIeCTB M MpeBpalleHUe
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAS, IIEHTpalbHAs JIOrMa MOJICKYJIApHON Ouonmorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJeTh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pE3YJIbTaTOB, WCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB U IMPEBpAIICHUS SHEPIrUU B KIETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OMOJOTHYECKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, TMOHMMAaHHE HEOOXOIUMOCTH HCIOJIb30BaHUSA JIOCTHIKCHUHN
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHIHOTO CKPCUIMBAaHMS JUISI TPEJICKa3aHus HACJICIOBaHUsS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIIECHUS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U PO OUMOJIOTHH B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIA PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PCAYIEHThI, IIeMH MUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs 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),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
ONMCAHKME JKUBBIX CHCTEM, MPOIIECCOB W SIBICHHM, OpPraHu3aiis M IMPOBEIACHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIISCTBCHHBIC MPH3HAKK CTPOCHHMS OHOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHbIE 3HAHUS IJIs1 OOBSICHEHHS] OMOJIOTUYECKUX
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, TOHMMAaHUE HEOOXOJWMOCTH WCIOJIb30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

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

YMEHHE BBITIOJNHATH JAOOpaTOPHBIE U MPAKTUYECKHE pPadOThI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMANNK, HAYIHO-TIOMYIISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYt0 UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, I'PAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 0 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI U HX OpraHU3aIys 1 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU 8 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 1 0
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 9 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 0 0
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 0 0 0
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 10 1 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 0 1
PTAHHSMEL 1 OKpyNatomas cpeia https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa 1 SKOJIOTHIECKAE CHCTEMBI 10 1 0 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 0 0 0
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI

pecypchl
bubmmoreka [{OK

1 buosorus B cucremMe HayK 1 0 0 https://m.edso0.ru/863e6122

https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

9 [IpakTueckas padota Ne 1 «Vcnonp3oBaHue 1 0 05 bubnuoreka [JOK
Pa3IMYHBIX METOJIOB P U3Y4CHUU ' https://m.eds00.ru/863e6122
OMOJOTHYECKUX OOBEKTOB

3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 0 0 bubnuoreka [IOK
HU3y4YCHHE https://m.eds00.ru/863e6564
XuMu4ecKui cocTaB KiIeTKku. Boja u bubmuorexa [JOK

4 1 0 0
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e

bu6mmoreka [JOK

5 b .C 0 1 0 0

SIIKH. TOCTAB H CIPOCSHHE DETKOB https://m.edso0.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
Karanu3aTopsbl. JlaboparopHas padora Ne 1
6 «13 eHHeiaTaHHTHrt)IeCKrz)ﬁ aIf”)[I/IBHOCTI/I 1 0 0.5 bubmmorexa [JOK
i ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha MpuMepe aMuiIa3bl WK
KaTaJiasbl)»
bu6mmoreka [JOK

7 I 1 0 0
YriteBozsL. Jlurm et https://m.edso0.ru/863e6870

8 Hyxneunnossie kucnotsl. AT® 1 0 0 bubmorexa LIOK

https://m.edso0.ru/863e6d5¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

o Knerounas teopus 0 https://m.eds00.ru/863e6e88
Kietka xak 1enocTHas )KUBas CUCTEMA.
CrtpoeHnue 3yKapuoTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «3yuenue bubmorexa HOK
10 CTPOCHIS KIIETOK pacTeHHil, KUBOTHEIX 0.5 https://m.edsoo.ru/863e6ff0
’ ’ https://m.edso0.ru/863e716¢
rpu0OB 1 OaKTepUil M0 MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpETIapaTax U UX OTIHCAHHUE)
11 KonTponsnas pabora Nel no teme 0
"XUMHUYECKU COCTAB U CTPOCHUE KIIETKHU'.
bu6moreka [IOK
12 OOmMeH BelecTB Wik METab0IN3M 0 httos://m.edsoo.ru/8636766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires 0 https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 dmepreriieckiit oOmen 0 https://m.edsoo0.ru/863e7aae
JKu3HeHHbIN UK KICTKHU. JIeIeHne KIeTKH.
Muros. JlabopaTopHas padora Ne 3
15 «HaOimronenre MuTO3a B KJIETKaX KOHYUKA 0.5 bubmnorexa [IOK
https://m.edsoo.ru/863e7dc4
KOpeIlKa JIyKa Ha TOTOBBIX
MUKpOTpernaparax»
16 buocunTes 6enka. Peakuus MaTpuyHOTO 0 bubnnoreka [JOK
cuHTe3a. TpaHcnsaus — OMOCUHTE3 OenKa https://m.edsoo0.ru/863e796e
17 KouTtponsnas pabora No2 mo teme 0 bubnnoreka [JOK
"Ku3HeneaTenbHOCTh KIETKU'". https://m.edso0.ru/863e796e
bu6mmoreka [JOK
18 Hexnerounslie (hopMbl )KU3HU — BUPYCHI 0 htts://m.eds00.ru/863¢7540
19 @DopMBl pa3MHOKEHHUSI OPraHU3MOB 0 Bubmmorexa LIOK

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Meiios 0 https://m.edso0.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonotBopenue. JlabopatopHast padora Ne 05 bubnuorexa [JOK
4 «M3ydeHue cTpoeHus MOJIOBbIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOTIpETIapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubnuorexa LIOK

https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka O HaCIEICTBEHHOCTH U 0 bubmuorexa [JOK
W3MEHYHBOCTHU https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACTEIOBAaHUS TPU3HAKOB. 0 bubmuorexa [JOK
MoHoTHOPHIHOE CKPEITUBAHHE https://m.eds00.ru/863e8878

o5 JlurnOpuHOE CKpeIrBaHue. 3aKOH 0 bubnuoreka [IOK
HE3aBUCHUMOI0 HACJIEAOBAaHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HACJIeI0BaHKUE MPU3HAKOB.

JlaGopaTtopnast pabota Ne 5 «M3yueHue
26 pe3yniTaTiB MOpHOFI/I6pI/II[HOFO pfq 0.5 bubmorexa HOK
https://m.eds00.ru/863e8c60
JUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha FOTOBBIX MHUKPOTIpEIapaTax»

97 I'eneruka nona. HacnenoBanue npu3HaKoB, 0 bubmuoreka [JOK
CLEIUIEHHEBIX C IOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencreenHas
M3MEHYUBOCTh. JJaboparopHas padora Ne 6.

28 N3yuenue Monn(bHKaiHOIEHoﬁ ’ 0.5 bubmiorexa LIOK

https://m.edso00.ru/863e8efe
W3MEHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO
psilla ¥ BapuallMOHHOW KPUBOD)
29 HacnenctBenHas N3MEHUYUBOCTD. 0.5 bu6mmoreka [JOK



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Jlaboparopuas pabota Ne 7. «AHanu3
MyTalui y 1po30(HIiel Ha TOTOBBIX

https://m.edsoo.ru/863e8efe

MHUKpOTIpEriapaTax»
bu6mmoreka [{OK
T 1
30 CHETHIK HeloBeKa https://m.edso0.ru/863e8d78
KonTtposnsHas padota Ne3 mo teme
31 «HacnencTBeHHOCTh U H3MEHUYUBOCTD 1
OpPTaHU3MOB»
bubmmoreka [{OK
32 Cenexms kax nayka u npouece 1 https://m.edsoo.ru/863e9214
33 MeTo1bl ¥ JOCTUKEHHUS CEICKIIUN PACTEHUI 1 bubmuorexa [JOK
U JKUBOTHEBIX https://m.edsoo.ru/863e9214
34 buoTtexnonorusa xkak orpacib IIPOU3BOICTBA 1 bubmorexa LOK
P p s https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Nen/m | Tema ypoxa Konrpoasubie | IlpakTHueckue wHppoEbie
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
N bubnuorexa [JOK
! IBOIOIA 1 METOMBI €€ H3yICHNA ! 0 0 https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTus npeacraBieHuil 00 1 0 0 bubnuorexa [JOK
SBOJIOITHHA https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus 1 0 0 https://m.edsoo.ru/863e9cle
[Tomymsius Kak JIeMEeHTapHas eIuHUIA
4 BHIa U dBOJonnuU. JlabopaTopHas pabora Ne 1 0 05 bubnuoreka [IOK
1 «CpaBHEHUE BUIOB 10 https://m.edso0.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBmKyimue cuitel (3JIeMEHTapHbIE (PaKTOPHI) 1 0 0 bubmuorexa [JOK
SBOJIIOLUA https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 0 0 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoIOIMY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BHUI000pazoBanue. JlabopatopHas padora Ne bubnunoreka [JOK
7 1 0 0.5
2 «Onucanue NpucnocoOIeHHOCTH https://m.edso0.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEILHOTO
XapakTepa»
3 HanpaiieHus 1 myTH MaKpO3BOJIIOLUH. 1 0 0 bubnuoreka [IOK

HeobpaTtumocTs 3BoMOIINN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Kontponsnas padora Nel mo reme

o "DBoIOIMOHHAsA OHooTHs". 0
10 WcTopus xu3Hu Ha 3emiie U METObI €€ 0
W3YYCHUS
bubnuorexa [JOK
11 ['mnoTe3bl MPOUCXOXKACHUS KU3HU Ha 3eMIie 0 https://m.e dSO(])_.[ru 1863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o Ipam U 0 bubnuorexa [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATAITBI YBOJIIOIIIH PACTUTEIHLHOTO
13 1 ’KUBOTHOTO MHpa. [IpakTnueckas padbora 05 bubnuoreka [IOK
Ne 1 «M3yyeHune uCKkomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PaCTeHHIA W KUBOTHBIX B KOJUICKIIHASTX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa 0 bubnmorexa [JOK
https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 0 ng:;ﬁf;igﬁg 63eaC0C
16 JIBwxyimue cuiibl ((pakTophl) aHTPOIIOTEHE3a 0 Etfriﬂ;lr(::;igﬁg 63eada4
17 OCHOBHBIE CTaJUU DBOJIOLINA YEJIOBEKA 0
18 YenoBeueckue pachkl U IPUPOIHBIC 0 bubnuoreka [JOK
aJanTalyu 4eJIoBeKa https://m.edsoo.ru/863eaea2
KounTtponsnas pabora No2 mo teme
19 «BO3HUKHOBEHHE U Pa3BUTHE KU3HHU HA 0
3emiie»
20 DKoJIorus Kak HayKa 0
21 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE 0 bubnuoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
22 AbuoTtnueckue (akropsl. JlaboparopHas 0.5 bubnuoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT
oOutanusy. JlaboparopHas pabota Ne 4.
«BnusiHue cBeTa Ha POCT M pa3BUTHE
YEPEHKOB KOJIeyCa

https://m.edsoo.ru/863eb10e

bubnuorexa [JOK
23 buotireckie ¢akToph 0 https:// m.edsocl)_.[ ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
24 nonyssnud. [Ipaktudeckas padora Ne 2 05
«IIoICYET IOTHOCTH MOMYJIALMI pa3HbIX
BHJIOB PACTEHUI»
bubnuoreka [IOK
25 CooOriecTBa OpraHu3MOB — OHOIIEHO3 0 httos://m.e dsogru 18636b46a
bubnuoreka [IOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) 0 httos://m.e dsogru 1863eh46a
OcHoOBHBIE TIOKa3aTeNN SKOCUCTEMBI.
27 Dxosiorndeckue nupamuapl. CBoCTBa 0 bubmorexa LOK
skocrctem, CyKieccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIE IKOCUCTEMBI 0
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 0
30 buocdepa — rimobdanpHas s3xkocucTemMa 0 bubnuoreka [JOK
3emun https://m.edsoo0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS 0 bubnunoreka [JOK
ouochepsl https://m.edso0.ru/863ebd16
32 YenoseuecTBo B OHochepe 3emiu 0
33 CocymiecTBoBaHUE MPUPOBI U 0 bubnunoreka [JOK
YeJoBeYecTBa https://m.edsoo.ru/863ebale
34 KonTtposneHas padota Ne3 o temam: 0



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

"opranu3Msbl 1 OKpyxaroias cpesia',
«Coo011ecTBa 1 9KOJIOTUIECKUE CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

ChopMHupOBaHHOCTh 3HAHWUK O MECT€ W POJIM OWOJIOTHU B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA ISl pPelIeHUs

JKM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACp)KAHWE OHMOJOTHYECKUX TEPMHUHOB U
TIOHSATHN: KU3Hb, KIIETKA, OpTraHu3M; MeTaboam3M (0OMEH BEIIECTB H
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CAaMOBOCIPOU3BEACHHUE (PEMpPOIyKITHS),

HACJICACTBEHHOCTh, U3MCHYNUBOCTL, POCT U Pa3BUTUC

YMenue uznarate OMOJIOTHYECKHE TEOPUU (KJIETOYHAs, XpPOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.M1. BaBunosa) u
yueHus: (0 IEHTpaXx MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHUA B ouonoruu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIABJIICHHC 3aBUCHUMOCTHU MCKOAY
HCCICAYCMBIMH BCIIMYMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHue BBIIEIATH CYHICCTBCHHBIC TIIPHU3HAKH BHUPYCOB, KIICTOK
IIPOKapuoOT MU ISYKAPUOT, OJHOKJICTOYHBIX W MHOTOKJIICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB n
IMpEeBpalllICHUA DHEPIrUu B KIICTKC, (I)OTOCI/IHTC38., JIaCTUYCCKOIro M
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTC3a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opranusMa (OHTOT€He3)




YMenue IMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OHMOJIOTHYECKUX mpouecCoB u SIBJ'IGHI/If/'I, I TIPUHATUSA NPAKTHYCCKUX
pelIeHNi B TOBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0e301macHOCTH
CBOETO 370POBBS M 37I0POBBS OKPYXKAIOIINX JIFO/ICH, COOIIIOICHUS] HOPM
T'paMOTHOI'O IIOBEACHUA B

OKpYXaIoIIel  MPUPOAHOMN

HCIIOJIBb30BaHUA

cpene;

NOHUMAaHHE HE00X0IUMOCTH JOCTHKEHU I
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PAlMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

YMeHue pemiath 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTHOPUTHOE CKPEIIMBAaHUE, CIEMJICHHOE HaCJIeIOBAHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUA JJIsA npeacKazaHusa

HacCJIC€OOBaHUA ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U J1IabOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHWBATh U HHTEPIPETUPOBATH MH(MOPMALUIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKIIOYAIONTYIO TICEBJOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTEpHAIIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEIOBaHUI B OHOJIOTHUH,

MeIUIMHe, OMOTEXHOJIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 6MOJIOTHUECKYI0 MH(GOPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIOrun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CPeHEro o01ero oopa3oBaHus

CchopMupOBaHHOCTh 3HAHUI O MecTe W pOJU OMOJOTMU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPa U HAy4YHOT'O MUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TPaMOTHOCTH 4YeJIOBEKa JJISi pelIeHHs

JKHN3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATH COACPIKAHUC OMOJIOrHYCCKUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALUA, I‘CHO(I)OH)I, OBOJIIOLIMSA, ABWIKYHINC CHIIBL




(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOJICHHOCTD OPraHu3MoOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (bakTopsl, IKOCHUCTEMA,
MIPOTYIIEHTHI, KOHCYMEHTBHI, PEIYILICHTHI, end  TUTaHUS,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMenue uznarate OMOJIOTUYECKHE TEOPUM (3IBOJIOIMOHHAs Teopus Y.
JlapBuHa,  CUHTETHYecKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMEepHOCTH (3apospliieBoro cxoacrsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
onmochepe B.M.  Bepnanckoro), ompenensTh  TPaHUIBI  HX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TI03HaHUS B OHOJOTHUU
(Habmro/leHUe W OINHMCAHHME JKUBBIX CHUCTEM, IPOIECCOB U SIBJICHUU;
OopraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYUHAMHY, OOBSICHCHHE TIOJYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYUCHHBIX peBy.TIBTaTOB)

Ymenne BBIJICIISAT CYILIECTBCHHBIC NIPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TOMYJSAIHNA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHOMN U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, NPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (PaKTOpOB Ha OpraHU3MBEI,
TIepeHoca BEIIECTB U MOTOKA YHEPTHUU B IKOCHCTEMAaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEUIECTB U

OMOTCOXMMHUYECKUX IIHKIOB B Orochepe

YMeHue OpUMEHSTh TONy4YeHHbIE 3HAHUS s OObSICHEHUS
OMOJIOTUYECKUX IMPOILIECCOB M SIBICHUM, AJIS MPUHSATHS MPAKTUYECKUX
pellieHuit B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MpHpOAHON  cpene;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ouoJorun AJI1 paiuOHAJIBHOTO IMPUPOJOIIOJIE30BAHUSA

YMmenue peuiatb 3JICMCHTApPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCEMBbI IIEPEHOCA BCHICCTB U DHEPIUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/IH)

YMeHMe BBINOJHATH J1a0OpaToOpHble M MpaKTHYECKue padoThl,
coOmonarh npaBuia npu pabore ¢ y4yeOHbIM U Ja0OpPATOPHBIM

obopynoBaHueM




YMeHHe KpUTHUYECKH OLEHUBATh W WHTEPHPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICPKaHUs, BKIIOYAOUIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3nuuHblX UcTouyHUKOB (CMMU, HaydHO-NONyJIsipHBIE MaTepUalbl);

? paccmarpuBath rio0anbHbIe HKOJIOTUYECKHE po0JIeMbl
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HHUM COOCTBCHHYIO
HO3ULUIO
YMeHne co3iaBaTh COOCTBEHHBIC MICHMEHHBIE M YCTHBIE COOOIICHMUS,
10 000011251 OMOJOTUYECKYI0 WH(POPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrapar OuoIorun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

buonorus kak Hayka

1.1

buonornss — Hayka o kuBOM mpupone. Ponp Ouonormm B (opMUpOBaHHU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

Metopl MO3HAaHUSA KUBOW NpUpPOAbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCAHUE,
U3MEpeHne, KiIaccupUKalys, MOJECINPOBAHUE, CTaTUCTHYECKass oOpaboTka

JTAHHBIX)

JKuBBIe cuCcTEeMBI M HX opraHusanunsa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus: Ouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU OpraHuzanuu OHMOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOYHBIMH,

OpraHU3MEHHBIN, MOMYISIIUOHHO-BUIOBON, IKOCUCTEMHBIH, OrochepHbIi

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DIEMEHTBhI: MaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHple BemiecTBa. DOyHKIMM BOABI |

MHHEPaJIbHBIX BellecTB B kKieTke. [lopaepxanne ocMoTuueckoro 6agaHca

3.2

benku. CoctaB m cTpoeHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCJIKOB.
He3zamenumMble W 3aMEHUMBIE AMUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYpbl OEIKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoiicTBa OeikoB. buosornueckue
(dbyHKIMH OEITKOB.

®epMeHThl — Ouosoruueckue kartanuszatopbl. CTpoeHue (epMeHTa: aKTHBHBIN
HeHTp, cyoctpaTtHas crneuuduynocts. Kodepmentsl. Burtamunsl. OTnuyus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

VYrneBoapl: MOHOcaxapuabl (TIOKO3a, prudo3a U Ae30KCUprb03a), Aucaxapuabl
(caxapo3a, nakTro3a) W MoaMcaxapuibl (Kpaxmall, TJIMKOTEH, IIeJUTI0I03a).
buonoruueckue GpyHKIIUN yTriIeBOIOB.

Jlunuasl:  TpUrMUepuabl,  crepouibl,  ¢dochomunuael.  ['mapoduisHo-
rupooOHble cBoMcTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHeHHE

YrijieBo0B, OCIIKOB U JIMIIUAOB KaK UCTOYHHUKOB SHEPTHUU

3.4

Hyxneunossie kucnotsl: [IHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX
kucnoT. Crpoenne u ¢ynkuun [IHK. Crpoenne u ¢ynkinuun PHK. ATO:

CTpoeHHE U PyHKLIUU

3.5

]_II/ITOJ'IOPI/IH — HayKa O KJICTKC. Knerounas TCOpHsL. MeTtoapl N3YYCHHS KIICTOK




3.6

Knerka kak nenoctHas xuBasg cucreMa. OOmue MpU3HAKH KIETOK: 3aMKHYTast
HapyxHas mMemOpana, mojekynsl JJHK kak reHermdeckuid ammapaT, cucTema

cuHTEe3a Oerka

3.7

Tunel kKeTok: 3yKapruoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuoTHyeckoi  kietku. Kierounas crenka  Oakrepuii.  Ctpoenue
JYKapUOTHYECKON KJeTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KMBOTHOM H

IpUOHOM KIIETKH

3.8

[loBEepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢yukimu. [1nazmatrueckas meMOpaHa, e€ cBoiicTBa u ¢pyHkuuu. L{uronnazma u eé
opranoujipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'onbmku, m3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIIETKH:
MUTOXOHJpUH, MiacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM U TUIACTHI. Buabl
miactua. HememOpaHHble OpraHouibl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTD,

PECHUYKH, KIyTUKHA. DYHKIIMM OpPraHOWIOB KIETKH. BriroueHus

3.9

Anpo — perynaTopHblii 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI0uKa,

KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcnopT BEECTB B KIIETKE

}KI/I3H6I[65[TGJ'IBHO CTh KJICTKH

4.1

OOmeH BemiecTB, WM METa0oIn3M. AcCCUMUIANUS (TUTACTUYECKH OOMEH) |
JTUCCUMUIISALINAS (PHEPTETHYCCKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
MeTabonm3ma. Tumbsl oOMeHa BemiecTB: aBTOTPO(HBINA U TeTepoTpodHBIA. PoJb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE

4.2

dotocunTe3. CBeroBast U TeMHOBas (a3bl hotocuHTe3a. Peakiuu hoTocunTesa.
OddextuBHOCTL PoTOCHMHTE3a. 3HAYeHUE (POTOCHHTE3a IS KU3HHU Ha 3emile.
Bnusiaue ycnmoBuwit cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMICHHS €rO
IPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMeH B KIIETKE. Pacmiennenue BCIICCTB, BBIACIICHHUEC U
AKKYMYJIIMPOBAHUEC SHEPruu B KIICTKEC. OTansl QHCPICTHICCKOIO oOMeHa.
I'mukonus. EpO)KeHI/Ie n €ro BHUIHI. KI/ICJ'IOpO)IHOG OKHCJICHHUEC, WJIN KIJIICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTO OOMEeHa

4.4

Peakiiun matpuuHoro cuHTesa. ['enetnueckas unpopmanus u JJHK. Peanuzanus
reHeTH4eckoil mHpopmanuu B KieTke. ['eHeTHdeckuit KOJ M €ro cBoiicTBa.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

Koauposanue amuHokucaot. Posib pubocom B GrocunTe3e Oenka

4.5

Hexnerounsle (opmbl ku3HM — BHpYChl. Mcropus otkpeitus BupycoB (/.M.




WBanoBckmii). OcCOOEHHOCTHM CTPOCHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. boye3sHu pacTeHHid, >KUBOTHBIX M 4YEIIOBEKa, BBI3BIBAEMEIC
Bupycamu. Bupyc ummyHoneduuurta yenoseka (BUY) — Bo3dynutens CIINa.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KieTounslii 1WKI, WM KU3HEHHBIA MK KIeTKU. MHTepdasza u MHUTO3.
[Ipoueccel, npoTekatomue B uHTepdasze. Permkanus — peakuuss MaTpU4YHOTO
cunte3a JIHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIL.
JuniouHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[lurtonornyeckne OCHOBBI PA3MHOXEHUS W HWHAMBUIAYAJIbHOTO Pa3BUTHS
OpPraHNU3MOB.

Henenune xierku — muto3. Cragum mutoza. [lpouecchl, mpoucxonsdiue Ha

Pa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MHUTO3a

5.2

@opMBI pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe M TojoBoe. Buasl Gecrmosoro
pa3sMHOXEHHS: JIeIEHHEe HaJBO€, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHMe, BEreTaTUBHOE pPa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECIOJIOrO.
Meiio3. Cramuu Meiio3za. Ilpouecchl, mpoucXonsflue Ha CTagusix Menosa.
IToBenenue xpomocoM B Meino3e. Kpoccunrosep. buonorndeckuii cCMbICT U

3Ha4YeHUE MeHo3a

5.4

I'amerorenes — nmpoiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHUKH U AuyHUKUA. OOpa3oBaHHE U Pa3BUTHUE IMOJIOBBIX KIETOK —
rameT (crepMaTro3ouj, SilieKiieTka) — cruepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHUA ﬂﬁHCKJICTOK " CIICPMATO30M10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTCHOFCHCS

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobnenue, ractpynanus, opraHoreHes. IloctamOpuonansHoe paszButue. THIbI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpPsIMOE, HempsiMoe (IHMYuHOYHOe). BrusiHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
ypOJICTBA.

Pocrt u pa3zsutne pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHUA

HacneacTBeHHOCTh M H3MEHUYUBOCTD OpraHnu3MoOB

6.1

Hpe;[MeT M 3aJa4u ICHCTUKH. HCTOpI/IH Pa3BUTHA I'CHCTHUKU. Bknan pOCCHﬁCKHX
n 3ap}I6e)KHLIX y‘-IéHLIX B  pa3BUTUC T CHCTUKMU. Metoasl T'€HETUKU

(FH6pH,Z[OJ'IOFH‘-ICCKHﬁ, HHTOFCHCTHHCCKHﬁ, MOJICKYJIAPHO -FCHCTHHCCKHﬁ).




OcHOBHBIEC I'€HCTUUCCKHC MOHATHS. | eHeTHUYecKas CHUMBOJIMKA, UCIIOJIb3yCeMasd B

CXEeMaxX CKpELIMBAHUI

6.2

3aKOHOMEPHOCTH HAacJel0OBaHUs IPU3HAKOB, yCTaHOBJIEHHbIe I. Menaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokoyieHus. [lpaBwiio JOMHMHHpOBaHMs. 3aKOH pacIUEIUICHUS IPU3HAKOB.
I'unioresa uncroTel ramer. [lojIHOE M HENMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe CKpemmuBaHue. 3aKOH HE3aBHCHMOTO HACIEIOBAHUS MPH3HAKOB.
[{utoreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEE
ckpeunuBanue.  lMcnosp3oBaHME — aHAIM3HPYIOIIETO  CKPELIMBAHMS — JJIA

OTIpe/IeNIEHUs] TeHOTHUIa 0CO0U

6.3

CuernieHHoe HacnefoBaHue npu3HakoB. Pabdora T. Moprana no cuenjieHHOMY
HacleIoBaHUIO TreHoB. Hapymienuwe cremieHuss TE€HOB B pe3ysbTare
KPOCCHHIoBepa. XpOMOCOMHAasi Teopus HacleACTBEHHOCTU. [eHeTrnueckue
KapThl.

I'enernka mosia. XpoMOCOMHOE OINpeeNeHHe IMoja. AYTOCOMBI M TOJIOBBIE
XpPOMOCOMBI. I'omorameTHele © TeTCPOTaMETHBIC OPIraHU3MBI. HaCJ'IeJIOBaHI/Ie

IIPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

H3menurBocTh. BHABl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HAcICJACTBEHHAs.
Ponb cpenbl B HEHACIENCTBEHHOW  W3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOJM(DUKAITMOHHOW W3MEHYHMBOCTH. BapuanuoHHBINM psAa U BapHAIMOHHAS
kpuBasi. Hopma peaknum mpusHaka. KoymuecTBeHHBIE M KadyeCTBEHHBIE

MPU3HAKU U UX HOpMa peakiuu. CBOMCTBA MOAU(PHUKAITMOHHON H3MEHUNBOCTH

6.5

HacnencTBenHas, WIM TE€HOTHIIMYECKAs, H3MEHUYMBOCTh. KoMOHMHATHBHAs
W3MEHYMBOCTh. Mei03 M TOJOBOW TpollecC — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kiaccudukamus MyTaruii:
T€HHBIE XPOMOCOMHBIE, FT€HOMHBIC. YacToTa ¥ MPUYMHBI MyTaluii. MyTareHHbIC
(bakTOphI. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBoctr H. 1.

BasuioBa

6.6

I'enetnka uyenoBeka. KapuoTtun denoBeka. OCHOBHbIE METOJbl TI'€HETUKU
YeJoBeKa: reHeaNorn4eckui, OJIM3HELIOBBIH, LIUTOT €HETHUUYECKHH,
OMOXUMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe oOmpezeeHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHNE, TEHOTUIIMPOBAHKUE, B TOM YHCIIE C
nomotpeto [I[P-ananuza. HacnencTBeHHble 3a00JeBaHUs YEJNIOBEKAa: T'€HHBIE
601€3HM, OOJIE3HU C HACIEACTBEHHON NpPEnpacoioKeHHOCThIO, XPOMOCOMHbBIE
6one3nn. ComaTuyeckue W TeHepaTuBHble MyTaluu. [IpUHIMOBI 310pOBOTO
oOpa3a JKM3HH, JAMArHOCTUKM, MPOQWIAKTUKA U JIEUYEHHs TIeHEeTHYECKHX
6ose3Held. MeanKo-reHeTuYecKoe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEAUIIUHCKON

TCHCTUKU B MPECAOTBPAICHUHN U JICUCHUN I'CHCTUYICCKUX 3a00JICBaHHI YeIIOBEKa




Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekuusi Kak Hayka W TpoLEcC. 3apoXKICHUE CEJICKIUU U JOMECTHUKALIMSL.
Yuenne H.M. BaBunmoBa o0 TIIeHTpaX NPOUCXOXKICHUS € MHOT000pa3us
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,

OpOo/Ja, IITaMM

7.2

CoBpeMeHHbIE METOJbl CeJeKIMU. MacCOBBIi M WHAWBHIYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHUi M KUBOTHbIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBaHue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHWE YUCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpelyBaHue — ayTOPUAMHT.
Otnanénnas tulOpunmzanus u e€ ycnexu. VCKycCTBEHHBIM MyTareHes H
MIOJy4eHUE NOJIMIUIOUIOB. JIOCTM)KEHMS CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

brorexHosoruss Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTambl
co3ganusi pexkomOuHanTHoW JIHK wu Tpancrennbix opranusmon. Kietounas
nHxkeHepusa.  Kiierounele  KynpTypbl.  MEKpPOKJIOHAIBbHOE  Pa3MHOXKEHHUE
pactenuii. KioHMpoBaHHE  BBICOKOIIPOJYKTHMBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. ODKOJOTMYecKHe M 3Thyeckue mnpodisembl. MO — reHernyecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOMIOIMOHHAS OMOIOTUS

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  dBoJiOLMU.  [laneoHTONOTHYECKHE:  MOCIEIOBATENBHOCTD
MOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, MepexojHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasnuuue ¢ayH U (IOp MaTEPUKOB U
OCTPOBOB. OMOPHUOJIOTMUYECKUE: CXOJICTBA U PA3INYMsl SMOPUOHOB Pa3HBIX BUJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTHYHBIE,
pYIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOACTBO
MEXaHHW3MOB HACTIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IMyTeH y BCex

OpraHnu3MOB

1.2

9BOJ’IIOI_[I/IOHHa$I TCOpHUA . I[apBI/IHa. HpeI[HOCBIJ'IKI/I BO3HUMKHOBCHUA
AapBUHH3MA. Z[BI/I)KYH_II/IC CHJIbI 95BOJJIIOIIMHM BHJOB IIO I[apBI/IHy (I/I36HTO‘{HOC

PAa3MHOXKCHHUC IIPU OTPAHUYCHHOCTHU PECYpPCOB, HeOHpe,Z[eJ'IéHHEUI N3MCHYHUBOCTD,




00opr0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopuss sBoouud (CTD) u  OCHOBHbIE €€ TIOJIOKEHUS.

MuxposBontouus. [lonymanus kKak eIMHULA BUAA U 3BOJOLHA

1.4

JBuxymue cunibl ((pakTopbl) SBOJIOLMM BUAOB B mpupoje. MyTanuoHHbBIN
nporecc ¥ KOMOWHATHBHAs M3MEHYHBOCTH. lIOMyISIIMOHHBIC BOJHBI U Jpeid
reHoB. M3omsiiug u murpauusa. EcrecTBeHHBIN 0T00p — Hampasisiomuil hakrop
sBomoLy. POpPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3yinbTaT dBosouuu. [Ipumepst
MPUCTIOCOOIEHUH Y Oprann3MoB. ApoMop(d03bl U HANOAJANTALIUH.

Bun u Bunoo6paszosanue. Kpurepuu Bujga. OCHOBHbIE (OpMBI BUI000pa30BaHMUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  PopMbl  3BOJIIOLMU:  (UIIeTUYECKas,  JIMBEPIreHTHad,

KOHBEpreHTHas, napamienbHas. HeobpaTtumocTs 3Boonnn

Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3eMIIe

2.1

HOH&Y‘IHBIG MNpEACTABJICHUA O 3apOXIACHUU JKHU3HH. HaquHe THUIIOTE3bI
BO3HHMKHOBEHHS JKH3HM Ha 3emiie: abuoresHes u IMaHCIICpMU. Xumuueckas
SBOJIIONMS. ODKCIEPUMEHTAIbHOE TMOATBEP)KIECHHE XUMHYECKONW 3BOJIOIUH.
Hauanpabie stambr 6uonornyeckoi spomornuu. ['mnoreza PHK-mupa. Ilepsoie

KJIICTKHU U UX 3BOJIOLMA. (-DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIIT )KXMUBBIX OPraHu3MOB

2.2

Pa3zButne xu3Hum Ha 3emuie 1o 3paMm U nepuoaam. Karapxel. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mnepuoabl: KEeMOPUUCKHIA,
OPJOBUKCKUM, CUIYPUMCKUM, JIEBOHCKHI, KaMEHHOYTOJIbHBIM, MEPMCKUI.
Me3zo3oiickas 3pa U €€ MepHroibl: TPUACOBBIN, OPCKUMA, MEJIIOBOM.

Kaiinosoiickass »92pa u e€ nepuoabl: MaJCOr€HOBBIM,  HEOTCHOBBIH,
AQHTPOTOTEHOBBIA. XapakTepuCTHKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarbl HBOJIIOLIMN PACTUTEIBHOTO U dKUBOTHOTO MUPa. ApOMOP(O3bI Y
pacTeHUid U >KUBOTHBIX. [losiBIeHuWe, pacuBeT U BBIMHpPAHUE TPYII >KUBBIX

OPraHnu3mMoB

2.3

Cucrema OPraHu4cCKOoro MuHUpa KaK OTpPaXCHHUEC OBOJIOIHHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

9BOJ’IIOI_[I/I$I YCIOBCKaA. AHTpOHOJIOFI/IH KaK HaykKa. PazButue Hpe,[[CTaBJ'ICHI/Iﬁ 0
IMPOUCXOKACHUN YCIIOBCKA. MeTto b1 HU3Y4YCHUA AaHTPOIIOTCHE3a. CXO,Z[CTBa u
pa3anuunsa 4€JI0BCKa U )KUBOTHBIX. CucreMaTH4ecKoe IOJI0KCHUE YEI0BEKa.

I[BI/I)KYH_[I/IC CHIJIBI ((I)aKTopBI) AHTPOIIOTCHE3Aa. HacnencrBeHHas M3MEHYHUBOCTh U

€CTeCTBEHHbIH 0TOOp. OOLIeCTBEHHBIH 00pa3 >XKWU3HU, HU3TOTOBJICHHE OpYAUN




TPY/a, MBILICHUE, PEYb

2.5

OcCHOBHBIE CTaJUM U BETBU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIOMMUTEKH, YenoBek
ymenslid, Yenosek mnpsaMoxonaumui, YenoBexk HeanaepranbCkuil, YenoBek
pazymHblid. Haxonku HMCKONaeMbIX OCTAaHKOB, BPEMs CYILECTBOBaHHUS, 00JIaCTh

pacipocTpaneHus, 00bEM roJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpYAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILINE pachl: €BPOIEOMIHAs (E€Bpa3uiicKas),
HErpo-aBCTPAIOUAHAS (3xBaTOpHANIbHAA), MOHIOJIOUHAs (a3marcko-
amepukaHckasi). YepTbl NpucrocoOIeHHOCTH MPEACTaBUTENEH YETOBEUECKUX pac

K YCIIOBUSIM CYIIECTBOBaHUs. EAMHCTBO yenoBeueckux pac. Kputuka pacuzma

Opranu3Msl ¥ OKpyXkarolas cpea

3.1

OKkonorus Kak Hayka. 3aJauyd M pasliesibl AKOJOTMH. MeToIsl KOIOTMYECKHX
uccienoBaHuil. DKosornyeckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHasd, HA3EMHO-BO3AylITHAsA, ITIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Okonoruyeckre  (akrtopel. Knaccudukamus  skxosornyeckux — (pakTopos:
abuoTuyeckre, OHOTHYECKHME M aHTpOINOreHHble. JleficTBHE SKOJIOrMYecKux

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGuoTtnueckue (akTophl: CBET, TeMIlepaTypa, BIAKHOCTb. DOTOMEpHOIH3M.
[Ipucriocobnennss OpraHu3MoOB K  JCHCTBUIO  aOMOTHYECKUX  (haKTOPOB.

buosiornueckue puTMbI

3.4

buotnueckne dakTopel. Bumbl OMOTHYECKHMX B3aMMOJCUCTBHI: KOHKYPEHIIHS,
XMIIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HEWUTpanu3M. 3HaueHHe  OUOTHYECKUX

BSaHMOHeﬁCTBHﬁ JJI1 CYIIECTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6IH€CTB3X

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU MMOITYJIAI M. OCHOBHEBIE I10Ka3aTcjin
InomyJsinuu: 4YUCICHHOCTb, IINIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTH IOIYJISINUU U eé peryidanugd

COO6IJ_ICCTBa X 3KOJIOTHYCCKHUE CUCTCMBI

4.1

CooOmiectBo opranu3mMoB — OuonieHo3. CTpyKTypel OMOLIEHO3a: BHIOBA,
NPOCTpaHCTBEHHAs, Tpoduueckas (muimieBas). Bunel-momunantel. CBsi3u B

OHOIIEHO3E

4.2

Dkonoruveckre cucteMbl (d9kocuctembl). [lonstHe 00 dJKocucTeMe U
ouoreornieHo3e. DyHKIMOHATbHBIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEME.

Tpoduueckue (muieBbie) ypPOBHU OJKOCHCTEMBI. [luIeBble 1EMA W CETH.




OcHOBHBIE TOKa3aTeIM 3KOCHCTEMBbI: OMOMacca, MPOAYKLHUS. DKOJOTUYECKUE
MUpaMHUbl: TMPOIYKLIMHM, YHCIEHHOCTH, OuomMaccel. CBOICTBAa 3KOCUCTEM:

YCTOMUYMUBOCTb, CAMOPETYIISLMS, pazButue. CyKieccus

4.3

[Ipupoansie s3KOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO WJIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOT€HHBIE 3KOCHUCTEMBI. ATpPO3KOCHUCTEMBI. Ypb6o3KkocuCTEMBL.
Buonornyeckoe u X0341HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpasne kak (akrop ycroiumBoctH 3kocucteM. CoxpaHeHUE

OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuisi, coctaB U CTpyKTypa
ouocdepsl. Kupoe BemiectBO U ero ¢GyHkiuu. OcoOeHHOCTH OHOChepbl Kak
ro6anpHOM sKOCHCTeMbl. JlMHaMHueckoe paBHOBeCHE M oOOpaTHas CBS3b B
onocdepe. KpyroBopoThl BemecTB W OHOTCOXMMHUYECKHE ITHKIBI JJIEMEHTOB

(yrnepona, a3oTa). 3o0HaAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Ouochepe 3emun. AHTpONOTEHHBIE M3MEHEHUs B Owmocdepe.
['mo6anpHbIe SKOIOTHYECKHE TPOOIEMBI.
OcHOBa palMOHANILHOTO  YOpPAaBJIEHUS MPUPOIHBIMHU pecypcaMu U HUX

ucnosb3oBanue. JIoCcTKeHNs OMOIOTUH U OXPaHa MPUPOIbI




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHWUKW O MECTE W POJHM OWOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOJIBI U
pelIeHNH KU3HEHHO BAXKHBIX COIUATBLHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoOHAIBHOTO PUPOAOTIONH30BAHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIa/Ie POCCUMCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremolt 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHMSIX JKHUBBIX
00OBEKTOB W DJKOCHCTEM (OMHCaHWe, HW3MEPEHHE, TMPOBEICHUE
HaONIOZCHUIT); CIMOCOOaMH BBISIBICHHUS M OIICHKH aHTPOTIOTEHHBIX
W3MEHEHUU B MPUPO/IE.

YMeHHe BBIIBUTATh THIOTE3bI, MPOBEPSATh MX SKCICPUMEHTATBHBIMU
cpenctBamu, GOPMYNIHpPYS Iedb HCCICIOBAaHUS, aHAJIU3HPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETIaTh BHIBOIBI.

BrisiBIeHME 3aBHCHMOCTH MEXKIY HCCICIyEeMBbIMH BEIUYMHAMM,
00BSICHEHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHHne BiIaleTh CHCTEMOW OHOJIOTMYECKHMX 3HAHWUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIie OWOJIOTHYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHUJ, TMOMYJSAIMS, SKOCHCTEMA,
OuotieHo3, O6uocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBI WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMOJIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLIKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHBOCTB,
SHEPro3aBHCUMOCTh, POCT U Pa3BUTHE);

Ouonorudeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsieBoro cxojactsa K. bapa, sBosonnonHas

TCOpHUA . I[apBI/IHa, CHUHTCTHUYCCKAA TCOpUSA HSBOJIIOLIUH, TCOPHUAL




antponoreneza Y. Jlapsuna; Teopus Ouoreonenosza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOKIACHUS
KyIbTypHbIX pacreHud, yuenne A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsX 3BoJiroIH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPA3Us IOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus MpusHakoB ['. Mennens;
CLICTUIEHHOTO HACJEI0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIUICHUs
resoB T. Moprana; roMOJOrMYeCKHX pSIOB B HACIEACTBEHHOMN
n3MeHunBoctn H.M. BaBwioBa; reHetnueckoro paBHOBecHus J[x.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. bapa;
ouorenernyeckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MmuHuMyMa lO. JIubuxa, 5K010rM4ecKod MUpaMUbl YHCeN,
OMOMacChl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHoro OyipoHa J[k.

Xomnneitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenune peiiatb IOUCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYUHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, npoueccamMu MW ABJIICHUAMU, OCIIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JId PAa3HbBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHUs, ITUIICBBIC CCTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJIETOK pa3HBIX TKaHEHW, OpraHaMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIECTB; ATAllaMHU KJICTOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; TallaMU SMOPHOHAIBHOTO Pa3BUTHS; TCHOTHIIOM
u  (denorurnoM, QeHoTunmoM U ¢pakTopamMu Cpeabl OOMTaHUS;
nporeccaMy  ABOJIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OpraHnu3MOB

YMeHue BhIIENATh CYILIECTBEHHbIEC PU3HAKHU:

CTPOEHHMS BUPYCOB, KJIIETOK POKAPUOT U SYKAPUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHS OpPraHoB W CHUCTEM OpPraHOB pacTeHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIbHOCTH, TPOTEKAOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OHOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonu3Mm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTUH, OpOKEHHUs, aBTOTPOPHOTO U TeTEpPOTPOPHOTO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeTroreHesa, AMOpHOTEHE3a, MOCTIMOPHOHAILHOTO  Pa3BHUTHA,
Pa3MHOXEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aUMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIATPHUECKOTO
BHUJI000pa30BaHus; BIUSHUS JBWKYIIUX CHJI SBOJIIOIUU HA TEHO(POH
MOTYJISIIUM; TIPUCIIOCOOJICHHOCTH OPTraHM3MOB K cpefe OOWTaHus,
YepeoBaHMs HAINPaBICHUH SBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPI'r B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHMSI BBIAEIATH CYIIECTBEHHBIE IPU3HAKU
BHPYCOB, KIIETOK TIPOKAPHOT W OYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B M IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BELIECTB U MPEBPALIECHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTHYECKOTO M DHEPTreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pBOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHUs,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelic OOWTaHUs, BIHMSIHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX H3MEHEHHH B IKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUH B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBECTCTBYIOIIIHE APTr'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OOKa3aTC/IbCTBA
poACTBa OPraHUu3MOB PA3HBIX CHUCTEMATUUYCCKHUX I'PYIIIl, B3aNMMOCBA3U
OpPraHusMoB H CpCIbl O6I/IT8.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
HCO6XOI[I/IMOCTI/I 3A0POBOI'O 06pa3a JKHU3HH, COXPAHCHUA p33H006paSI/I5I
BUJOB MU DKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YMmenue KPUTHYCCKHU OLCHUBATH I/IH(I)OpMaI_II/II-O OHOJIOTHYECKOTO
COJACPpKaHUA;, UHTCPHPCTUPOBATH ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpuBaThb r00aIbHBIE 9KOJOTHUYCCKHUEC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBCHHYI-O

ITO3HUIIHIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D I1O BUOJIOT'HN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buomornsa xak HaykKa. JKuBble cCHCTEMBI U X HU3Y4YCHHUC

1.1

CoBpemeHHast OHMOJNOTHS — KOMIUIGKCHAs Hayka. bHoJIOTMYecKue HayKh |
n3y4yaemble UMH TpobiemMbl. DyHIaMEeHTaNbHbIE, MPUKIIATHBIE U TTOMCKOBBIC
Hay4HbIE UCCJICIOBAHUS B OMOJIOTUH.

3HavyeHre OWOJIOTUM B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptunbl mupa. [Ipodeccuu, cBszannbsie ¢ OnosiorUel. 3HaUeHHEe OUOJIOTHH B
MPAKTUYECKOU JCSITEIPHOCTH YEJOBEKA: MEIUIIMHE, CEIhCKOM XO3SIMCTBE,

MIPOMBIIIIIEHHOCTH, OXpaHe IPUPOIbI

1.2

Kusble cucteMmbl Kak MpeaMeT u3ydeHus Ouonoruu. CBOICTBA JKHBBIX
CHUCTEM: EIMHCTBO XMMHYECKOTO COCTaBa, IUCKPETHOCTh U IICJIOCTHOCTD,
CJIO’)KHOCTh U YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aIINs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, I3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YpoBHM OpraHu3allid KUBBIX CHUCTEM: MOJEKYISPHBINA, KIECTOYHBIH,
TKaHEBBIM, OPraHU3MEHHBIM, MOMYISIUOHHO-BUJIOBOM,  3IKOCHUCTEMHBIN
(6buoreoneHoTHUeckuii), OnochepHsiid. [Iporeccel, MPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHbIE MPU3HAKK KUBOTO. JKU3HB Kak (opma CyIecTBOBAaHUS

MaTepuu

1.3

Metonsl Ouonormyeckoid Haykud. HabOmioneHue, u3MepeHue, SKCIEPUMEHT,
cucremarusanus, meraaHanu3. [loHsthe o 3aBUCUMONW U HE3aBHCHUMOMN
nepemenHoi. IlmanupoBanue oskcrnepumenTa. I[locTaHOBKa U IpoBepKa
runore3. Hynesas runoresa. [lonstue Boi6opku u e€ groctoBepHocTs. Pa3dpoc
B  Ouonormyeckux JaHHbIX. OIleHKa JOCTOBEPHOCTH  IOJIy4EHHBIX
pe3ynbraToB. [IpuunHBl UCKa)XeHHS pPe3ylbTaToB 3KcrmepuMeHTa. [lonsTue

CTaTUCTHYCCKOI'O TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(QyHKLIMOHaNbHAsE €AMHUIA KuBoro. Kcropus
OoTKphITUs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE TOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPHUH.

Metoapl  MOJEKYISIpHOM M KIETOYHOH  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomarorpadus, anekTpodopes, METOJ MEUYEHBIX aTOMOB,

middepennnanbHoe HEHTpUYrupoBaHue, KyJIbTUBUPOBAHHUE KIETOK

2.2

XHUMHUYECKUM COCTaB KIIETKH. MaKpo-, MUKPO- U YJIBTPAMHUKPO3JICMCHTHI. Boga




n e€ poib KaK pacTBOPUTENS, peareHTa, y4acTHE B CTPYKTYpUPOBAHUU
KIETKU,  TEIUIOperyasiuuu.  MuHepaibHble — BEIIECTBA  KIETKHM,  HX
Ouosornyeckas poib. POk KAaTHOHOB M AHHOHOB B KJIETKE.

buonornyeckue monuMmepbl. benku. AMHHOKHCIOTHBIM COCTaB  OENKOB.
CrpykTypbl OenkoBoii mMosiekyinsl. [lepBuynas cTpykrypa Oenika, menTHIHAS
cBs3b. BTopuuHas, TpeTuuHas, 4YeTBEpTUYHAs CTPYKTYpbl. JleHarypanus.
CpoiictBa OenkoB. Knaccudukamuss OenkoB. buonormueckue QyHKIUH
OEIIKOB.

VYrneBoasl. MoHOCaxapupl, AUcCaxapubl, OJIMTOCaXapyuabl U MOJIHCAXapuIbl.
O6mwmit 1naH CTpoeHus U (PU3UKO-XUMHUUYECKHE CBOMCTBA YIJIEBOJOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuget. T'uapodunsro-ruapodobHbIe cBOMcTBA. Knaccuduxarus aunumos.
Tpurmunepuasi, Gochonumuab, BOCKH, CTEpousl. bromornueckne QyHKIum
munuaoB. OOmwue cBoWcTBa OHOJOTHYECKMX MeMOpaH — TEeKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOJIYIPOHUI[AEMOCTb.

Hyxnennoseie kucimotel. [JHK u PHK. CrtpoeHne HyKI€MHOBBIX KHCIOT.
Hyxkneotuasl. [lpuniun  kommementapHoctu. [IpaBumo  Yapradda.
Crpykrypa IHK — nBoitHas cnmpanb. MecTOHax0XIeHUE W OMOJIOTHYECKHE
¢byakuun JIHK. Buger PHK. @yakiun PHK B kietke.

Crpoenune Monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne ATO.
buonornueckne ¢ynkmuu AT®. BoccraHoBieHHbIE TIEPEHOCUYUKH, UX
¢dbynkuuu B kiaetke. CexkBennpoBanue [JHK.

CtpykTypHass OuOJIOTHS: OMOXUMHUYECKHE W OMO(DU3HMYECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunbr  knerok: »sykapuoTHyeckas M IHpokapuoTuueckas. CTpyKTypHO-
(GyHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotuueckoil kiaetku. Kiierounas crenka Oaktepuil u apxei.
OCOo0eHHOCTH CTPOEHHUS TeTepOTPOPHOIN M aBTOTPO(PHOIN MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKApHOT B OUOLIEHO3aX.

Crpoenue U QyHKIIMOHUPOBAHHE 3yKapuOTHYECKOH KieTkH. [lnmazmaruueckas
MeMOpana (ruazmainemma). CTpykTypa  IUIa3MaTH4eCKOH  MEMOpaHBI
TpancmopT BemiecTB uepe3 IUIa3MAaTHYECKyI0 MeMOpaHy: MacCHBHBIH
(muddy3us, obneruénnas nuddysus), akTUBHBIN (IIEPBUUHBIA U BTOPUYHBIH
akTHBHBINA TpaHcropT). Ilomynponunaemocts MemOpanbl. PabGoTta HaTpuii-
KaJMEeBOr0 Hacoca. OHJIOUUTO3: MNUHOLMUTO3, (ParomuTo3. ODK30LMTO3.
Knerounas crenka. Ctpykrypa ¥ (YHKUMH KIETOYHOM CTEHKH DPACTEHMH,
rpuboB.

Huronna3zma. Lurozons. Llutockener. [IBuxkenue nutormiazmel. OpraHouabl




kiaetkr. OgHoMeMOpaHHBIE OPTaHOWIBI KJIETKU: JHJIOIIa3MaThyecKas CeTh
(BI1IC), anmapat ['o1bKH, TU30COMBL, UX CTpOeHHUE U (HyHKIKU. B3anuMocBs3b
OTHOMEMOpaHHbIX  OpraHoujoB  KieTku. CTpoeHHe  TrpaHyISIpHOTO
perukynyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'magxuii (arpanHyisipHbIN) SHAOIUIaA3MATHUYECKUNM peTukyiayMm. CekpeTopHas
¢bynkuus anmapara [ompmku. Tpancrmopt BemecTB B KieTKe. Bakyonm
pacTuTenbHbIX KieToK. Kirerounstii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOW/IBI KJIETKA: MUTOXOH/IPUH, TUTACTH/IBI.

Crpoenue u GyHKIMH MUTOXOHIpHUM M 1uiactul. IlepBuuHble, BTOpUUHBIE U
CIIOXHBIE IJIACTUIBl  (POTOCHHTE3UPYIOLIUX JYKAPUOT. XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

Hememb6pannbie opraHouapl kietku CTpoeHune M (PyHKIMM HeMeMOpaHHBIX
OpraHouJioB Kierku. Pubocombl. MukpodunameHnTsl. MpliedHbIE KIETKH.
MuxkpotpyOouku. Knerounsiii nentp. CTpoeHune W IBWKEHHE >KTYTUKOB H
pecanuek. MUKpoTpyOOoUKH HUTOILIa3Mbl. LleHTpros.

Anpo. O6onouka sapa, XpOMaTHH, KapHOIja3Ma, SJIPbIIIKH, UX CTPOEHUE U
¢byukun. AnepHbiil 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacmolioKeHne
XpOMOCOM B MHTEp(]a3HOM szipe. benkn XxpomaTuHa — THCTOHBL.

Knerounsie BxmrodeHnsa. CpaBHHUTEIbHAS XapAKTEPUCTHKA KIETOK 3YKapHOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMmSIyA 1 JUCCUMWIALUS — IB€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BELIECTB: aBTOTPO(HBIN U reTepoTpodHBIA. YdacTHe KUCI0poia B 0OMEHHBIX
nporieccax. DHEpPreTU4Yeckoe oOecredeHne KIeTKU: mnpeBpamenne ATD B
oOMeHHbIX mporeccax. PEepMEHTATUBHBIA XapakTep peakUud KIETOYHOIO
MeTabonu3ma. PepMeHTbl, UX CTPOEHHUE, CBOWCTBA U MEXAHU3M JEHCTBUS.
KodepmenTsl. Ornuumst (epMEHTOB OT HEOPraHUYECKUX KaTalau3aTopoB.
benku-aktuBatopel U OEIKU-MHTHOMTOPHI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTATUBHBIX peaklyil OT pa3IUYHbIX (aKTOPOB.

IlepBuuHBIil CHHTE3 OpraHUYecKMX BellecTB B kieTke. dortocunres. Poib
XJIopomjiacToB B mporecce ¢orocuHTe3a. CBeToBas W TeMHOBas (asbl.
[IponykTuBHOCTE poTOCHHTE3a. BiausiHue pazanuHbX (aKTOPOB HA CKOPOCTb
¢dorocuHTe3a. 3HaueHUe (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3zHoo6pa3zue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTPUPUIUPYIOLITHE Oakrepum, xKenez00aKkTepu, cepoOakTepui,
BOJIOPO/IHBIE OaKTepUU. 3HaYEHNE XeMOCHHTE3a.

AnaspoOHble opranusMbl. Bunsl Oposkenus. IIpoaykTel OpokeHHS M HX
UCIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPraHU3MBI KakK OOBEKTHI

OMOTEXHOJIOTHH U BO30YAUTENU O0Ie3HE.




AnpoOHbie OpraHU3MBlI. Oransl HHEPreTUYECKOro oOMeHa.
[TogroroBurenbHblii 3Tan. [nHKoIM3 — OECKUCIOPOIHOE paCIICIIICHUE
TJIFOKO3BI.

Bbuomornueckoe OKHUCJICHHUC, NJIN KIICTOYHOC AbIXaHUC. Pomn MI/ITOXOHIIpI/Iﬁ B
mporeccax ~— OMOJIOTMYECKOro  OKWCieHus.  Lluknmueckwe — peakuuu.
OxucnmurensHoe  ¢ochopumupoBanue. [Ipenmymectsa a’dpoOHOTO IyTH
oOMeHa BemecTB Mepen aHa’poOHBIM. DPPEKTHBHOCTh IHEPrETUUECKOTO

oOMmena

2.5

Peakuun marpuuHoro cuHte3a. [IpyMHIMI KOMIJIEMEHTAPHOCTU B PEAKLMSIX
MaTpUYHOTO  CUHTe3a. Peanusamust  HacleACTBEHHOW  MH(OpManuu.
I'eneTnueckuit kox, ero cBoicTa. Tpanckpunuus — Marpuunblid cuHTe3 PHK.
[IpyHIMOBI  TPAHCKPUMLMKM: KOMIUIEMEHTApHOCTh, AHTHUIAPAIJIEIbHOCTD,
ACUMMETPUYHOCTh. TpaHcasauus U e€ srtansl. Ydactue tpaHcnoptHeix PHK B
6uocunTese Oenka. YcnoBus 6nocunTesa Oenka. KoaupoBanue aMHUHOKHCIIOT.
Pons pubocom B Onocunrese Gernka.

Opranuzanys reHoMa y MpOKapuoT M 3yKapuoT. Perynsius akTHBHOCTH
reHoB y mpokapuoT. ['mmoreza onepona (®. XKako6, K. Mano). Perymsmus
0OMEHHBIX TIPOIIECCOB B KiIeTKe. KiieTouHbIil romeocTas.

Bupycsl — HekneTouHble (GOpPMBI JKU3HU M 0OauraTHele napasutbl. CTpoeHue
MPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

Bupychsie 3a00sieBaHus YesioBeKa, >kMBOTHBIX, pacteHuit. CIT1JI, COVID-19,

CoOMaJIbHbIC U MCAUIINMHCKUC HpO6J’ICMBI

2.6

Knerounslii nmxi, ero mnepuoisl u peryasnus. Wurtepdaza u  MuTO3.
Oco0eHHOCTH MPOLIECCOB, MpoTeKaroux B uHTepdase. [loarotoBka KiIeTku K
nenennto. [IpecuHTeTnuecknii  (IMOCTMUTOTUYECKHUM), CHHTCTHYECCKHH U
MMOCTCUHTETUYECKH (IPEeMUTOTHYECKUIA) TepHOIbl HHTEP(hA3bI.

Marpuunbiii cunte3 JAHK — permmkanus. Ipunnunsr perukamuu JIHK:
KOMIUIEMEHTAPHOCTh, IMOJYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAILICIBHOCTD.
Mexanusm perumakanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl
U TeromMepasa. XpOMOCOMHBIM HaOOp KIETKH — KapHOTHUIl. JMMIOWIHBIA U
rariouAHbI  HabOpbl XpoMocoM. ['omonorudneie Xpomocowmsbl. [lonoBbie
XPOMOCOMBI.

Jenenne knetku — MuTo3. CTaguu MUTO3a U MPOUCXOASAIINE B HUX TIPOLIECCHI.
Tunel muto3a. Kapnoknnes u nuTokuHe3. bruonornueckoe 3HaueHre MHUTO3a.
Perynsauust mutoTMdeckoro uukia kietku. [Iporpammupyemas kierouyHas
ru0elnpb — aromnTo3.

CDYHKI_[I/IOHaJ'ILHaﬂ ICHOMHKA

OpTaHI/I3M Kak OMOJIOTHYeCcKas CUCTEMa




3.1

OAHOKIIETOUHBIE,  KOJIOHHMAJIbHbIE, = MHOTOKJIETOYHBIE  OPraHU3Mbl U
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMBbI Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosoe (BKJIIOYas BEreTaTHBHOE) H
nosioBoe. Buupl 0Gecrnosoro pasMHOMXKEHUS: MOYKOBAaHUE, CHOPYJSLUS,
(dbparMeHTaIys, KJIOHUPOBAHUE.

[TonoBoe paszmuoxenue. llomoBeie KieTku, wium rametsl. Meito3. Craguun
Mmeno3a. IloBenenne xpomocoMm B Mmenose. Kpoccunrosep. buosiormueckuit
CMBICIT M€l03a M TOJIOBOrO mporecca. Melo3 U ero Mecto B JKMU3HEHHOM
LUKJIE OPraHU3MOB.

[IpenzapoapiieBoe pazputue. I'ameroreHes y kMBOTHBIX. [loyioBbIE Kene3bl.
OOpazoBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CriepMaTroreHe3 M OOTEHE3.
CrpoeHue mosoBbIX KieToK. OIIOJOTBOpEHHE M 3MOpHOHANIBbHOE pa3BUTHE
KUBOTHBIX.  CrocoObl  OIJIOJIOTBOPEHHS:  HApYy)KHOE,  BHYTpPEHHEE.
[TapTenorenes.

WnmmBuyansHOe pa3BuTHE OpraHu3smMoB (oHToreHes). Craauu sMOpHOreHesa
KHUBOTHBIX (Ha mpumepe Jarymku). [pobnenne. Tumbl apoOGneHus.
OcoOeHHocTn  JIpoOJEHHUS ~ MJICKONUTAIOMIMX.  3apOJbIIIEBble  JIUCTKU
(racTpynsiusi). 3akiajKka OpPraHOB M TKaHEH M3 3apOJBIIIEBBIX JIUCTKOB.
B3anmHoe BimsHME wYacTel pa3BHBAIOIIEroCs 3apojbliia (3MOpUOHANIbHAS
UHIYKIUs). 3akiajka I[JJaHa CTPOEHHMS JKMBOTHOTO Kak  pe3ysbTar
HepapXU4eCKNX B3aUMOJCUCTBUN TeHOB. BrusHMe Ha HSMOpHOHAIBHOE
pa3BUTHE PA3INYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIIbI.

Poct m pasButue kxuBOTHBIX. IlocTamMOpuoHanbHBIM mepuoa. Ilpsmoe u
Henpsimoe pa3Butue. Pa3Butue ¢ meramopdo3oM y OEClO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHojornueckoe 3HadeHHe MPSMOTO U HEMPSIMOIo
pa3BUTHS, HX paclIpocTpaHeHHEe B MpuUpojie. TUMbl pocTa KUBOTHBIX.
@dakTopel  perymslMd  pocTa  JKUBOTHBIX W uenoBeka.  Cragum
MOCTAMOPHOHANBHOTO Pa3BUTHsSI y JKUBOTHBIX M 4enoBeka. [lepuossl
OHTOT'€HE3a YeI0BeKa.

PasmHOkeHue u pasBuTue pacteHuid. I'amerodutr m cnopodur. Meio3 B
KU3HEHHOM IuKje pacteHuil. OOpa3zoBaHue crop B mpoliecce Meiosa.
I'amerorenes y pacreHnid. OIUIOJOTBOPEHHE M Pa3BUTHE PACTHUTEIBHBIX
OpraHu3MoB. J[BOIlHOE€  OIUIOJOTBOPEHHE Y  LBETKOBBIX  PAaCTCHHI.
OOpa3oBaHue W pa3BUTHE CEeMEHU. MeXaHM3Mbl PEryislud OHTOTeHe3a Y

paCTeHI/Iﬁ H JKUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUS W Ppa3BUTUA TCHCTUKH KaK HaAYKH. OcHOBHEIE
T€HETUYECKHUE MOHATUSI U CUMBOJEBL ['0OMOJIOTHYHBIE XpOMOCOMBI, aJIJICJIbHBIC

T'CHBI, AJIbTCPHATUBHBLIC MPU3HAKU, JOMUHAHTHBIA U peI_IeCCI/IBHHﬁ IMPU3HAK,




TOMO3HMIOTa, TETEPO3UTr0Ta, YUCTAsl JIMHUS, THOPHIBI, TE€HOTHUII, (HEHOTHIL
OcCHOBHBIC METOABl TEHETUKU: THOPHUIOJIOTHUECKUN, ITUTOJIOTHUCCKUA,

MOJIEKYJISPHO-T€HETUYECKHI

3.3

Monorubpunnoe ckpemuBanue. IlepBelii 3akoH MeHgenss — 3aKoH
eIMHOOOpa3us THOPHUIOB TEPBOTO TOKOJeHUs. [IpaBMiIO JOMUHUPOBAHUS.
Bropoii 3akoH MeHienss — 3aK0H paclleIuieHus: Mpu3HakoB. LluTosornueckue
OCHOBBI MOHOTHOPHUHOTO CKpeIIMBaHus. [ umores3a 4ucToThl raMer.
AHanuzupyromee ckpemuBaHue. [IpoMeXyTOUHBIN XapakTep HacJIeIOBAHMUS.
Pacmiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemrBanue. Tpetuil 3akoH MeHzenss — 3aKOH He3aBUCHUMOT0
Hacle[oBaHUsl Mpu3HaKoB. LluTonmoruueckne OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHMUS.

CuemienHoe HacienoBanue npu3HakoB. Pa6oter T. Moprana. CremieHroe
HacJIeIOBaHUE T'€HOB, HAPYIICHHWE CUCIUICHHUSI MEX]y T€HaMH. XPOMOCOMHas
TE€OpHs HACJIEICTBEHHOCTH.

I'eneTnka nona. XpoOMOCOMHBIN MEXaHU3M OINpPEIEICHUS ona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIN M reTeporaMeTHbIN NoJI. [ 'eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacienoBaHue mpu3HAKOB, CLEIJICHHBIX C
TIOJIOM.

I'enotun kak menoctHas cucrema. [IneloTponuss — MHOKECTBEHHOE JCHCTBHUE
reHa. MHOXXECTBEHHBIN ajjienn3M. B3anmojelcTBHE HeaIeIbHBIX T€HOB.

KommnementapHocts. Onuctas. [lomumepus

3.4

BiaumoneiictBue reHoTMma W cpeapl npu  (opMHpOBaHUM  (DEHOTHIIA.
N3meHunBOCTh MTpU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE MTPU3HAKKA. Buapl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACIIEICTBEHHASI.

MomudukanonHas — uU3MeH4YMBOCTh. Pomb  cpempl B hopmMupoBaHUM
MO IU(PHUKAIMOHHON M3MeHuYnBOCTH. HopMa peakumu npusHaka. BapuarinoHHbIH
psan u BapuanuonHas kpuBas (B. WMoranncen). CoiicTBa MOIU(PUKAIIMOHHON
W3MEHYHUBOCTH.

I'enoTunuueckass M3MEHUUMBOCTh. (CBOWCTBA T'€HOTUIIMYECKOM HW3MEHYHUBOCTH.
Bupl reHOTUITMYECKON H3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIllHOHHASI.
KomOuHatuBHass HM3MEHYMBOCTh. Meii0o3 H TIONOBOM TMpoIlecC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTU. PoOJb KOMOWHATMBHOW W3MEHYMBOCTH B
CO3JTaHUU TEHETHYECKOTO Pa3HOOOpa3us B MpeieNiaX OJTHOTO BH/IA.

MyTanMoHHas H3MEHYMBOCTh. Buapl Myrauui: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE M WHAYLIMPOBAHHBIE MyTalUH. SnepHble U
uuToIIa3Marnyeckue Mmyraid. CoMaTuieckue U NoJjioBble MyTanuu. [IpuanHbl

BO3HHWKHOBCHHUA MYTaHHﬁ. MYTaFeHLI U HUX BJIMAHUC Ha OpPraHU3MBbI.




3aKOHOMEPHOCTH MYTALIMOHHOIO Tpoliecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacneacTBeHHOM u3MenuuBocty (H.M. BaBuiioB). BHesinepHass “3SMEHUMBOCTD

1 HACJICACTBCHHOCTD

3.5

Kapuotun wenoBeka. MexayHapoaHas MporpaMMa HCCIIEIOBAaHUS T'e€HOMaA
yeoBeka. MeToabpl M3y4YeHHUs] TEHETMKH YeNOBEKAa: TI'e€HEaJTOTrHYeCKUi,
OJIM3HEILIOBEIH, IIUTOIrCHETHYCCKHIA, MOMYJISIIUOHHO -CTaTUCTUYECKU M,
MOJEKyJIApHO-TeHeTHYecKuid.  COBpEeMEHHOE  OmpelefieHue  IeHOTHIA:
MOJHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHWE, B TOM YHCIIE C
nomombio [111P-ananu3a. HacnmencrBennbie 3a00eBanus yeaoBeka. [ eHHbIe 1
XpOMOCOMHBIE ~ Ooyie3HM  4enoBeka. bonesHm ¢ HaciaeaCTBEHHOM
MPEAPACIONOKEHHOCTHIO. 3HaveHHNE MEIUITHHCKOM TeHETHUKH B
MPEAOTBPAIIEHUH W  JICUEHWHW TEHETUYECKUX 3a00JIeBaHU  dYelloBeKa.

CTBOJIOBBIE KJIETKHA

3.6

JloMecTHKaIMs U CeNEKIMA. 3apOK/IeHUE CENIEKIIMUA U TOMECTUKAIIMU. Y YeHHE
H.M. BaBwioBa 0 ueHTpax NPOUCXOKIEHHUS M MHOrooOpazus KyJbTYPHBIX
pactenuii. Ponb cenmekiiuu B CO3AaHUU COPTOB PACTEHUH U TIOPOJ KUBOTHBIX.
Coprt, mopoja, mTaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEACTBEHHOM
m3menurBocty H.M. BaBuiosa, ero 3HaueHMe I CENEKIIMOHHOW PadOoTHI.
Metoapl ceneKIMOHHONW paboThl. MckyccTBeHHBIH OTOOp: MacCOBBIM U
WHIWBUAYyIbHBIA. JTanmbl KOMOWHAIMOHHOW  cenekuuu. Vcmeiranue
MpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO T€HOTUITY C MOMOUIBIO OLEHKU
(deHoTHIIa TOTOMCTBA M OTOOP 0 reHOTHUIly ¢ momolisio ananu3a JJHK.
HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEeKIMOHHON  paboThL
PagnanmoHHbli W XMMHUYECKMH MyTareHe3 KaK HWCTOYHHUK MYyTaluil y
KYJIbTYpHBIX (opM opranu3moB. Vcnosib30BaHrne TeHOMHOTO peAakTHPOBaHUS
u MmetonoB pekoMmOuHaHTHBIX JIHK [u1st mosiyueHus MCXOAHOTO Marepualia
JUISL CEJIeKIUH.

[onmyuenue monuruionnoB. BHyTpuBHa0oBas rubpuanzanus. binskopoacTBeHHOE
CKpelluBaHue, win nHOpuamHr. HepoacTBeHHOE CKpelrBaHue, WK ayTOpUINHT.
I'ereposuc u ero npuunssbl. Vcnonb3oBanue rereposuca B cenekuun. OtnanéHHas
ruOpunm3anus. [Ipeononenre Oecrioanss MEXBHUIOBBIX THOPHIOB. JlOCTIKEHUS

CCIICKIIN paCTeHI/IfI M JKNBOTHBIX

3.7

OOBeKThl, HCHOJb3yeMble B OMOTEXHOJOTMM, — KJIETOYHbIE M TKaHEBbIE
KyJbTYpbl, =~ MHUKPOOPraHU3MBI, WX  XapakTepuCTHKa. TpajulMOHHas
OMOTEXHOJIOTHS: XJIeOoNeyeHHe, MOJIyuYeHHE KHUCIOMOJIOUHBIX IPOAYKTOB,
BUHOJIeNE. Mukpobuonornyeckuii cunTe3. OOBEKTHI MHKPOOHOJIOTHUECKHX
texHoioruii.  IIpom3BojncTBo  Oenka, AMHMHOKHCIOT M BHUTaMHHOB.

I/ICKYCCTBCHHOC OIUIOJOTBOPCHHUC. PCKOHCprKI_II/I}I SIATIEKIIETOK )51




KJIOHUPOBAHUE )KUBOTHBIX. METO/ TPAHCILJIAHTALMH SIIEP KIIETOK.

XpOMOCOMHAsi M TEHHas HWHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pexkoMOuHaHTHbIX JIHK. JlocTuxkeHus W mepcrieKTHUBbI
XpPOMOCOMHOW H TEHHOW WH)XXEHEepHH. MeIuIMHCKHEe OWOTEXHOJIOTHH.

Hcnonbp3oBaHue CTBOJIOBBIX KIETOK

Cucrema 1 MHOroo0pasue OpraHuyeckoro Mupa

4.1

buonoruueckoe  pasHooOpazue  opraHuzMoB. CoBpeMeHHass CHCTEMa
oprannyeckoro mupa. I[IpuHiuner kinaccudukanuu opraHuzMoB. OCHOBHBIC
CHUCTEMaTUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOEHHUSI U KU3ZHEAESITEIbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
bakrtepun, apxeu, OJHOKJIETOUHbIE TI'pHUOBL, OJHOKIETOYHBIE BOJOPOCIH,
npyrue npoTucThl. KosmoHuanbHble OpraHu3Mbl. J[BHKEHHE OJHOKIECTOYHBIX
OpraHu3MoB:  aME€OOHMIHOE, IKI'YTMKOBOE, pPECHHYHOe. 3ammra y
OJHOKJICTOYHBIX  OpPraHu3mMoB.  Pa3zgpaxumocTe y  OJHOKIIETOYHBIX

Oopranu3moB. TakcHChI

4.2

MHoOroKneTouHble  pacTeHus. B3anmMOCBsA3p YacTe€l  MHOTOKJIETOYHOIO
opranu3ma. TkaHu, opraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
oprauu3ma. OpranusMm Kak eauHoe uenoe. TkaHu pacteHuid. Tumsl
pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHasi, MOKPOBHAas, MPOBOJSAIIAs,
OCHOBHasi, MexaHnueckas. OcoOeHHOCTH  cTpoeHHus, (QYHKIUH U

pacCIOJIOAKEHUS TKAHE B OpraHax pacTeHHI

4.3

BereratuBHble M TeHEpaTUBHbIE OpraHbl pacTeHuil. DYHKIUM OpPraHoB U
cucreM opraHoB. Kapkac pacrenuil. /[BmkeHne MHOTOKJIETOYHBIX PacTEHHI:
Tponu3Mbl U HacTHU. llornonienue Boabl, YIIEKUCIOr0 ra3a U MUHEpalIbHbIX
BeulecTB pacreHusMHU. Jlpixanue pacteHuil. [uddysus razos uepes
MIOBEPXHOCTh KJIETKU. TpaHCHOpTHBIE CUCTEMbl pacTeHUd. Bolaenenue y
pacTeHuid. 3amMTa y MHOTIOKJIETOUHBIX pacteHui. Kyrukyna. Cpencrsa
MIACCUBHOM U XUMUYECKOH 3aIuThl. DUTOHIUBI.

PaznpaxuMocTs U peryisius y opranu3MoB. PaznpaxuMocTs U peryssiuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeniecTBa M UX 3HAYCHUE

4.5

MHOTOKIETOYHbIE JKUBOTHbIE. DB3auMOCBSA3p 4acTe MHOTOKJIETOYHOIO
opranusma. TkaHu, opraibl M CHCTEMBl OpPraHOB MHOTI'OKJIETOYHOTO
opranusma. OpraHusM Kak enmHoe 1enoe. I'omeocras. TkaHU KXUBOTHBIX U
YyejoBeKa. THUIBl JKUBOTHBIX TKAaHEH: OSMNMTENMAlbHAsA, COECIUHHUTEIbHAS,
MbllIeyHasi, HepBHasg. OCOOEHHOCTH CTPOCHMs, (YHKIUI M PacroioKeHHs

TKaHEH B opraHax JXMBOTHBIX U YCJIOBCKaA

4.6

OpTaHLI U CHUCTCMBI OpraHoOB JKHWUBOTHBLIX. q)}/'HKI_[I/II/I OpraHoB M CHUCTEM




opraHoB. Omopa Tena opraHu3smMoB. CKelneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHbIX. HapyxHblli 1 BHyTpeHHUI ckeneT. CTpoeHue u
THIBI COCTMHEHUS KOCTEM.

JIBuKEHHE MHOTOKJIETOYHBIX KHUBOTHBIX. IluTanue >xuBoTHBIX. IluTanue
MI0O3BOHOYHBIX JKMBOTHBIX. JlpixaHue >KHMBOTHbIX. KoxHOe JbIxaHue.
XKabepHoe u 1€royHoe JbIXaHHE.

JIpIxaHu€e MO3BOHOYHBIX >KMBOTHBIX. DBOJIIOLMOHHOE YCIOXHEHUE CTPOCHUS
JNErKUX TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTeslbHas cHUCTEMa 4YellOBEKa.
MexaHnu3M BEHTWISIIMKM JIETKUX y NTHUI M MIEKONMTaLIuX. TpaHcrnopt
BEILECTB y OPraHU3MOB. TpaHCIOPT BELIECTB y >KMBOTHBIX. KpoBeHOCHas
cucteMa u €€ opraHbl. KpoBeHOCHass CUCTEMa IO3BOHOYHBIX JKHUBOTHBIX.
Kpyru  kpoBooOpaiieHus.  OBOJIIOLIMOHHBIE  YCIOXKHEHHS  CTPOEHUs
KPOBEHOCHOM CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX. BhlieneHne y opraHusmMoB.
Boigenenue y xuBoTHbIX. CokparutenbHble Bakyosid. OpraHbl BbIJEJIECHUS.
CBsA3bp TMOJIOCTH TeJla C KPOBEHOCHOW M BBIJACIUTEIBHON CHCTEMaMHU.
Boigenenue y 1MO3BOHOYHBIX JKMBOTHBIX. 3alllMTa Yy MHOTOKJIETOYHBIX
XKUBOTHBIX. [IOKPOBBI M X IPOU3BOJIHBIE.

Paszgpaxxumocte u  perynsuus y  OpraHusMoB. Pazgpaxumocts  y
OJHOKJIETOYHBIX OPraHu3MoB. Takcucel. Pa3gpaxuMocTs M perymauus y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBBIE BEIIECTBA U UX 3HAUCHHUE.

HepBHas cucrema u peduekropHas peryasiquss Yy MHOTOKIETOYHBIX
*KUBOTHbIX. HepBHass cuctema um €€ oTAeNbl. DBOJIOLHMOHHOE YCIOXHEHUE
CTPOEHMS HEPBHOW CUCTEMBI Y dKUBOTHBIX.

PazpaboTtka anroputmoB u mporpamm s dpdexkTuBHON (DYHKIIMOHATHLHOMN
aHHOTAllMX  T€HOMOB,  TPAHCKPUITOMOB, MPOTEOMOB, MeTab0JIOMOB

MHUKPOOPIraHnu3mMoB, paCTeHHﬁ, JKHBOTHBIX U YCJIOBCKaA

OpraHnsM YCJIOBCKA 1 €TI0 3A0POBLE

5.1

Opranbl ¥ CHUCTEMbl OpraHoB 4YesjoBeka. OTHenabl TOJIOBHOTO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekropnas nyra. besycnoBubie u
ycnoBHBIE pediekcel. ['yMopanpHash perynsiuus W SHIOKPHUHHAs CHCTEMa
KUBOTHBIX M uesoBeka. JKene3bl HHAOKPUHHOW CHCTEMBI U HUX TOPMOHBI.
[lelictBue TOpPMOHOB. B3auMOCBS3b HEPBHOM M JHIOKPUHHOM CHUCTEM.
l'unotanamo-runoduzapHas cucrema. Pednekc u pednektopHas myra.

be3ycnoBHbIE U yCIOBHBIE pe(IeKCh

5.2

3amura opranusma ot Ooje3Heil. IMMyHHas cuctema yenoBeka. KiieTounsrii
U TYMOPaJIbHBI IMMYHUTET. BposkKAEHHBINA, TPUOOPETEHHBIN crieruprUeCcKHii
UMMYyHHUTET. Teopus KJIOHAIbHO-CENEKTUBHOIO wuMMyHuTeTa (I1.Dpnux,

@®.M.bepuer, C.ToneraBa). BocnamurenpHble OTBETHI OpraHu3moB. Poib




BPOXAEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3200JIeBaHUI

5.3

KposenocHnast cucrema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCY/bI U KPOBb.

Kpyru kpoBooOpamenus. Pabota cepama u e€ perymsnus

5.4

Hpixanue uyenoBeka. Juddy3us Ta30B dYepe3 IMOBEPXHOCTh  KIICTKH.
JpixarenbHas cucTteMa uesioBeka. JlpixarenbHas MNOBEPXHOCTh. Perymsuus

nbIXxaHus. JlprxarenbHbiec 00bEMBI

5.5

[MumeBapurensHas cucreMa yenoBeka. OTnenbl MUIIEBAPUTENBHOTO TPAKTa.
[InmeBapurenbHpie  Kene3bl. BHYTPHUIIONOCTHOE W BHYTPUKIETOYHOE

MUIIEBAPEHUE

5.6

[ToxpoBsl u ux npousBoanHble. Opranbl BbiaeneHus. [louku. CrpoeHue u
¢yHKIIMOHUpOBaHUe HedpoHa. @uibTpanus, cekpeuus U  oOpaTHOE
BCAaChIBaHHE KaK MEXaHM3Mbl pabOThl OpraHoB BblJeneHusa. OOpa3oBaHHe

MOYH Yy 4eJIOBEKa

5.7

HBI/I)KGHI/IG YyeJIOBeKa: MbImeyHas cucreMa. CKelleTHRIE MBIIINbLI 1 UX pa60Ta.

CTpoeHue U TUTIBI COEMHEHHS KOCTEM

Teopus 3Bomronnu. Pazsutne xu3Hu Ha 3emie

6.1

OpomononHass Tteopus Y. Jlapuna. Ilpeanochbulku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb 1 HaydHas nearenbHocTh Y. /[apBuHa.

JIBwxyimue cuiibl 3BoJtoMH BUIOB 10 Y. JlapBuHy (BBICOKAss HHTCHCUBHOCTh
pPa3MHOXEHHsSI OpPraHM3MOB, HAcleJACTBEHHAas HM3MEHYMBOCTh, Oophba 3a
CyIIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTHdecko Tteopuu dBomonuu (CTD3). HeiliTtpanbhas
Teopus sBotonuu. CoBpeMeHHas HBOJIIOLMOHHAs Ouosiorus. 3HayeHHe
SBOJIIOIIMOHHOM TEOpUH B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTUHBI

MuUpa

6.2

[Tonmymsinus Kak JIeMEHTapHas eauHuLa 3BOMIOLMH. COBPEMEHHBIE METO[bI
OLIEHKH T'€HETHYECKOro pa3HooOpa3ust U CTPYKTYphl nomyisauuid. M3menenue
reHo(oHJa MONYJIALUU KaK 3JEMEHTapHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHetTudeckoro paBHoBecus J[x. Xapmau, B. BaitnOepra.

OneMeHTapHble (AKTOPbI (ABMXKYIIME CHIIBI) 3BOJIIOLMU. MyTallmOHHBIHI
nporecc. KomOuHatuBHas wu3sMeHUuBOCTh. [Ipeiidp reHoB — ciywaiiHble
HEHalpaBJIeHHblE HM3MEHEHHUs YacToT ajuleled B nomymauusax. OpgexT
ocHoBaTens.  Murpamuu.  M3omauus — momynsuuii:  reorpaduueckas
(mpocTpaHCcTBEHHAs), OMOJIOrMyecKas (pernpoyKTUBHas).

EcrecTBennslii 0oT60p — HampaBistomui (daktop sBodonMA. DOpMBI
€CTeCTBEHHOTO O0TOOpa: JBIKYLIMHM, CTaOMIM3UPYIOUIUH, pPa3phIBAIOLIHI

(m3pynruBHbIi). [TonoBoit 0TOOD.




[IpucnocoOIeHHOCTh ~ OPraHM3MOB  KaKk  Pe3yJbTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHE MpHUCIOCOOICHW y  OopraHu3MoB. Apomopdo3bl U
HJIM0AJalTalUu. ITpumepst npucnocoOiIeHui y OPraHu3MOB.
OTHOCHUTENBHOCTD PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MHUKPO3BOJIIOLINHU. M3omsius — kiioueBoi gakTop BupooodpasoBanus. [lyru u
CIIOCOOBI BUJI000pa30BaHMUS: aJUIONATPUIECKOE (reorpaduueckoe),
CUMIATpUYecKoe (IKOJIOTMYECKOE), «MTHOBEHHOE»  (IOJIMIIOUIU3AIuS,
rudpuansays). JJinTenbHOCTh 3BOTIOIUOHHBIX ITPOLIECCOB.

Mexanu3mbl popMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponpb 3BosIOLIMOHHON OMOJIOTHU B pa3pab0TKe HAYYHBIX METOJIOB COXPaHEHUS
O6ropazHooOpazuss. MUKpPOIBOIIOIUS U KOIBOJIOLUS TApPa3UTOB U UX XO3SEB.
MexaHu3mbl QOPMHUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHMKAM U CHOCOOBI

O0pBOBI C HEl

6.3

MGTO)IBI HU3YUYCHHUA MaKpO3BOJIIOLH. TTaneoHTONOTNUECKHE METOAbI
u3ydyeHus oBojrouuu. Ilepexoanbie ¢opMbl U (uIOreHeTHYECKUEe PAIbI
OpraHU3MOB.

buoreorpaduueckne merompl m3ydeHus sBomonuu. CpaBHeHHe (IOpBI |
(dayHBl MaTepUKOB U OCTPOBOB. buoreorpaduueckune obmactu 3emun. Buapl-
SHJIEMUKH W PEITUKTHL

OMOPHOJIOTHYECKUE W CPAaBHUTEIHLHO-MOP(HOJIOTHUECKUE METOIbl W3YUCHHSI
ABOJIIOIUH. ['€HEeTHUYECKHEe MEXaHU3MBbI JBOJIOIUH OHTOTEHE3a M TOSIBICHHUS
ABOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTHMYHBIE W aHAJIOTUYHBIC OpPraHbl.
Pymumentapuble  opraHbl W aTaBU3Mbl.  MOJIEKYISIPHO-T€HETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE METOJbl  HM3YYCHHUS  DBOJIOIHH.
I'omonorudHsie T'CHBI. CoBpeMeHHEbIE METOIbI HOCTPOCHUS
(WIOTCHETHYECKHX JICPEBHEB.

XPOMOCOMHBIE MyTAIMH U BOJIFOIHSI TCHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuia) 3BoJolrud. HeoOpaTUMOCTh HBOJIIOLINY.

A,Z[aHTI/IBHaH paayanus. HepaBHOMCpHOCTL TEMIIOB 3BOJIIOIIMHA

6.4

Hayunbpie rumoTe3pl NPOUCXOXKICHHS JKU3HH Ha 3emie. AOHOTeHe3 U
na"Hcnepmus.  JloHayyHble  TPEACTABICHUS O  3aPOXKIACHUM  JKU3HU
(kpeanonusM). ['umore3a MOCTOSHHOTO CaMO3apPOXKACHUS >KU3HU U €€
onpoBepxkeHue onbitamu @O. Pemu, JI. Cnamnannanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHS.

OcHoOBHbIE JTarlbl HEOPraHUYECKOMN ABOJIIOLUH. [Lnanerapnas
(reosornueckasi) BOJIONMSA. XUMHUYECKas SBOMIONUS. AOMOTEHHBIA CHUHTE3

OpraHMuYecKux BeniecTB n3 Heopranmdeckux. OmsiT C. Mmmnepa u I'. Opu.




OOpazoBanue monuMmepoB u3 MoHOMepoB. KoarepBatHas rumote3a A.U.
Onapuna, runore3a nepBuyHoro OymboHa JIk. XomjaeliHa, TeHETHYECKas
runore3a I. Mémnepa. Pubosumsr (T. Yek) u runoreza «mupa PHK» V.
I'unbepra. DopmupoBaHre MEMOpPaH U BOSHUKHOBEHHE TIPOTOKIECTKH.
Wctopust 3eman u MeTopl €€ uzydeHus. Mckonaemble OpraHn4eckre OCTaTKH.
I'eoxponosorust u e€ Metoapl. OTHOCUTENBHAS U a0COIOTHASI TE€OXPOHOJIOTHSL.
['eoxpoHoornyeckas 1mKasa: 30Hbl, Ipbl, HEPUOJIbI, FTTOXH.

Hauanenabie 3Tanbel opranndeckod sBoonuu. [losBiaeHue u  3BOJIFOLHAS
MEpBBIX KIETOK. OBOJIOLMSA MeTaboiau3Ma. BoO3HHMKHOBEHHE TEpBBIX
skocucteM. CoBpeMEeHHbIE MUKpPOOHbBIE OMOIIEHKM KakK aHaJor IMEpBbIX Ha
3emite coobmectB. CTpoMaToauThl. [IpoKapuOTHI U 3yKapuOTHI.
[IpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKIEHUE
BHUpYycoB. [IponcxoxaeHre MHOTOKJIETOYHBIX OpPraHu3MoB. Bo3HHKHOBEHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATallbl ABOJIONWU BBICIIMX pacTeHuid. OCHOBHBIE apoOMOPGO3bI
pactenuii. Beixon pactenuit Ha cymy. [losBieHue CnopoBBIX pacTeHUN U
3aBoeBaHne UMHU cymH. CemeHHble pacTeHus. [IpomcxoxaeHue HBETKOBBIX
pacTeHuH.

OcCHOBHBIE 3Tambl 3BOJIONUN KUBOTHOTO Mupa. OCHOBHbBIE apoMOPQO3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — TOSBICHHUE
coBpeMeHHbIX THUNOB. IlepBbie XopnoBble KuBOTHbIE. JKW3HB B BOJE.
DOBOJIIOIMS  TTO3BOHOYHBIX. [Ipomcxokaenne amMbuOMil W PENTHIIHI.
[IpoucxoxaeHue MIEKONMUTAOIIMX W 0Tl lIpuHOUD  KiIrO4eBOro
apoMopdoza. OcBoeHre OECHO3BOHOYHBIMU M TO3BOHOYHBIMH >KUBOTHBIMU
CyIIN.

Pa3zButre xu3HM Ha 3emiie N0 3paM W MEPUOJAM: apXeu, MPOTEPO30il,
najgeo3oi, Me3030H, KaiiHo30il. OOmas XxapakTepucTHKa KiuMata |
reoJiorndyeckux npoueccoB. [losiBiieHHE U paclBET XapaKTEPHbIX OPraHU3MOB.
VYrneobpazoBaHue: €ero ycioBHs U BIUSHHE Ha Ta30BbIH COCTaB aTMOC(EPHIL.
MaccoBble BBIMUpPAHUS — 3KOJIOTMYECKUE KpU3UChI Iponuioro. IIpuuuHel u
CJIE/ICTBUSI MAcCOBbIX BbIMUpaHUN. COBPEMEHHBIM 3KOJIOIMYECKUN KpHU3HC,

ero ocoOEHHOCTH

6.5

Pa3gensr m 3amaum antpononoruu. Meronasl aHTpomnonoruu. CTaHOBICHHE
NPEACTaBICHUH O TPOUCXOXJAEHHM uYenoBeka. COBpEeMEHHBIE Hay4HBIC
TEOPUH.

CX0JCTBO 4enoBeKa C )KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuzieTenbcTBa  CXOJCTBA YEJIOBEKA C OJKMBOTHBIMH:  CPaBHHUTEIBHO-

MOpQoTIoruIecKue, AMOPHUOTIOTUYECKHE, ($U3N0I0T0-0MOXUMHUYECKHE,




noBeAeHueckue. OTnMuus YelaoBeKa OT KHUBOTHBIX. [IpsmMoxoxnenue u
KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOpPOi
CUTHAJIBHOU CHCTEMBI.

JBuxymue cuibl (pakTopbl) aHTPOIOreHe3a: OMOJOrMYecKUe, COLMAIbHBIE.
CooTHolIeHre OMOJIOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.
OCHOBHBIE CTaJUU AHTPOIOTEHE3a. ABCTPAJONUTEKH — JBYHOTHE NPEIKU
mojer. YenoBek yMmelnbld, NEpPBbIE M3TOTOBIEHUS Opyaud Tpyna. Yenosek
MPSIMOXOJISANIIMNA W TIEPBBIM BBIXOJ Jrofel 3a mpenensl Adpuku. Yemoek
reinensoeprekuii — o0l MpeoK HeaHepTaIbCKOTO YeIOBEKa U YeJIOBEKa
pasymHoro. YenoBek HeaHAEPTANbCKUI KaK BHJI JIFOJEH XOJOJHOTO KJIMMAaTa.
UenoBek pa3yMHBIN COBPEMEHHOIO THWIIA, JEHUCOBCKHI YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a mnpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOI0 uejoBeKa. EcTecTBEHHBIH OTOOp B MOMYNALUIX
yenoBeka. MyTallMoHHBIH mpouiecc W noiaumopdusM. I[lomynsunoHHbIE
BOJIHBI, Apei( reHoB, mMurpamus u <«3GQexT ocHoBaTens» B MOMYNIALHIX
COBPEMEHHOTO YeJIOBEeKa.

UYenoseueckne pacel. Ilonstue o pace. bosbpmme pacel: eBponeouaHas
(eBpasmiickasi), aBCTpajO-HErpoujHas (dPKBaTOpUAIbHAsA), MOHTOJOUIHAS
(a3marcko-aMepuKaHcKas). Bpems u myTu pacceneHus 4yesoBeKa IO IIaHETe.
EmuacTBO 4emoBedeckux pac. HaydHas HeECOCTOSATENBHOCTh —pacu3Ma.
IIprcnocoOaeHHOCTh YeoBEeKa K PAa3HBIM YCIOBHUSAM OKpYXArOIIEH Cpebl.
Bnusaue reorpaduueckoi cpeapl M Apeiipa reHoB Ha MOPQOJIOTHIO U

(1)I/I3I/IOJ'IOFI/IIO YEJIOBCKaA

OKOCHCTEMEBI B MMpUCYHIUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens u 3agaun sxosiorun. CBsI3b 3KOJIOTUU C IPYTUMH HAYKaMHU.
Metonel skonoruu. lloneBeie HaOMIOAEHUSA. DKCIEPUMEHTHI B IKOJOTHU:
MpUPOHbIE U JabopaTopHbie. MoaenupoBaHue B 3KOJOTUH. MOHUTOPUHT

OKpPYKaIoIlel Cpe/Ibl: TOKAIbHBIN, pErHOHATBHBIN U II00aNbHBIH

7.2

Okonornyeckue (Gakropbl M 3aKOHOMEpPHOCTH MX AedcTBuUs. Knaccudukanus
9KOJIOTUYECKUX (aKTOPOB: aOMOTHYECKUE, OMOTUYECKHUE, aHTPOIOTEHHBIE.
OOmre 3aKOHOMEPHOCTH JAEUCTBUS HKoJormueckux (akropos. IlpaBuio
munumyma (K. Hlnpenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue (¢paktopsl. CBer Kak dkoyorndeckuil Qakrop. [leiictBue
pPa3HBIX YYacTKOB COJIHEYHOIO CIIEKTpa Ha OPraHu3Mbl. OJKOJIOTMYECKHE
IPYNIbl PacCTEHUN M KMBOTHBIX IO OTHOLIEHUIO K cBeTy. CUTHalbpHas poJib
ceera. POTONEPUOAU3M.

Temneparypa kak oskojoruueckuii ¢akrop. JleficTBue TemIepaTypsl Ha




opranu3msl. [loiikunoTepMHbIE 1 TOMOHOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHbIE
U CTEHOTEPMHbIE OPraHU3MBbl.

Bnaxxnocte kak okonmormdeckuid ¢axrop. IlpucrocoOneHust pacTeHUd K
O IIep KaHNI0 BOHOTO Oantanca. Kimaccudukanus pacTeHuid M0 OTHOIICHHUIO K
Bojie. [Ipucmocobnenns >KUBOTHBIX K H3MEHEHHIO BOJJHOTO PEXHIMA.

Cpensl oOWTaHMsI OPraHM3MOB: BOJHAS, HAa3eMHO-BO3/YIIHAs, TOYBEHHAS,
rIyOMHHAs TOJANOYBEHHAs, BHYTpHOpraHu3MeHHas. DOU3HKO-XUMUYECKHe
0COOEHHOCTH cpejl o0uTaHusi opraHu3MoB. lIpucnocoGieHns opraHu3MoB K
YKU3HU B Pa3HbIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puTMBL. CyTOuyHBIE U
roguyHble  puUTMbL.  IIpHCrOCOOGNIEHHOCT  OpPraHM3MOB K  CE30HHBIM
M3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuzuennoie ¢opmbl opranusmoB. IloHarue o ku3HeHHOW (opme.
Kuznennole (opMbl pacTeHMil: JepeBbs, KyCTapHHMKH, KYCTapHUYKH,
MHOTOJIETHUE TpaBbl, OAHOJETHHE TpaBbl. JKW3HEHHbIE (OPMBI KUBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHMOHTE. OCOOEHHOCTH CTpOoeHHUs U obOpaza
AKU3HU.

buotnueckue daxkTopbl. Buabl OHOTHYECKUX B3aUMOJACHCTBUIN: KOHKYPEHIINS,
XUIMHUYECTBO, CUMOMO3 u ero ¢opmel. [lapasutusm, Koomepamus,
MYTYyaJli3M, KOMMEHCAIU3M (KBapTUPaAHTCTRO, HaxJICOHUYECTBO).
Herpoduueckue B3aumoseiicTBus (Tonmueckue, popuyeckue, hadpudeckue).
3HaueHne OMOTHYECKUX B3aUMOJEHCTBUMN JJISl CYIIECTBOBAHMS OPraHU3MOB B

cpene ooutanus. [IpuHIMI KOHKYPEHTHOTO HUCKIIOUEHUS

7.3

DKOJIOTHYECKHE XapaKTEPUCTUKHU MOIYJISIUAHN. [omynsiius KakK
Ouosiornueckas cuctemMa. Poiab HEOJHOPOJHOCTH Cpenbl, (U3HIECKUX
OapbepoB W  OCOOEHHOCTEH  OWOJIOTMM BUIOB B  (HOPMHUPOBAHHUH
MPOCTPAHCTBEHHOM  CTPYKTypbl  nomyisiuii.  OCHOBHBIE — MOKa3aTeiau
MOMYJISALMKA: YUCIEHHOCTh, IJIOTHOCTh, BO3PACTHAsl W IIOJIOBas CTPYKTYpa,
POXKIAEMOCTh, MPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPAIIHUSL.

DKkoJyiornueckas CTpykrypa nonyiasuuud. OLieHKa YUCIEHHOCTH MOMYJISLUH.
JluHaMuKa NOMyJSIUY U €€ perysauus. bBuoTnyeckuil noTeHuaN MomyJssuH.
MopenupoBanue AUHAMUKM mnonyiasiudud. KpuBble pocTa UYHUCIEHHOCTH
nonyasauuu. KpuBbie BBKUBaHUS. Perynsius 4yucieHHOCTH NONYJSUUNA: POJIb
(akTOpOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJIOTUYECKUE
ctpateruu BUJoB (I- u K-crparerumn).

[Tonsitne 00 skonormveckol Huie Buaa. MecrtooOuTanwe. MHOTOMEpHas
MoJelb dkosornyecko Humu JLx.M. XarunHcona. Pa3zmepsl 9KOJIOrH4eCKO

Huu. IloTeHuansHas u pcaIn30BaHHass HUIIN.




Bun xak cucrema nomnynsuuid. Apeansl BUAOB. BuIpl M uxX KU3HEHHbIE
CTpaTerud. 3aKOHOMEPHOCTH IIOBEJIEHUS U  MHUIpalMil  KUBOTHBIX.

buonoruueckue nHBa3UU JYXCPOJHBIX BUAOB

7.4

CoobmectBa opranu3MoB. buomeno3 um ero crpykrypa. CBs3um Mexny
opraHm3mMamMu B OHOIIEHO3e. DJKOCHCTeMa Kak OTKphITas cucrema (A.Jlx.
Tencnu). @yHKIMOHATIBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: IPOAYLICHTHI,
KOHCYMEHTBI, peAylleHThl. Tpodudeckne ypoBHU. Tpodudeckue Henu u CeTu.
Abunotnueckue 6110ku 3kocucteM. [louBsl u miel B a3kocucremax. Kpyrosopot
BEILECTB U MOTOK HEPTUU B IKOCHCTEME.

OcHOBHBIE  TOKa3aTenu  JKocHucTeMbl.  buomacca W mpoayKIus.
DKOJIOTUYECKHE MUPAMUbI Uncel, OMOMACChl U SHEPT M.

HanpaBnenHble 3akOHOMEpPHBIE CMEHBI COOOIIECTB — cyKlieccuu. [lepBuuHbie U
BTOPUYHbIE CYKIECCMM W HX HIPUYMHBL. AHTPOIOTE€HHbIE BO3ICUCTBUS Ha
cykueccuu. KimmakcHoe coobmiectBo. buopasHooOpasue U MosHOTa
KpYyroBOpOTa BEIIECTB — OCHOBA YCTONYHMBOCTH COOOIIECTB.

[Ipupoausie 3KocHcTeMbl. AHTPONOTI€HHbIE 3KOCHCTEMBI. ATpPOIKOCHCTEMA.
ArponieHo3.  Paznuums  MeXOy ~— aHTPONOTEHHBIMH W IPUPOJHBIMU
9KOCUCTEMAaMH.

VYpboskocucrempl. (OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. [‘opojackas
¢dbnopa u ¢ayna. CuHaHTpONM3AIUA TOPOACKON ¢ayHbl. buomorumdeckoe u
XO03sIIICTBEHHOE 3HAaYCHHE arpo3KoCUCTEM u ypOO3KOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aHMO/JICHCTBHI OpraHM3MOB B
JKOCUCTEMaX.

[lepenoc »9HepruM ¥ BEIIECTB MEXAY CMEXKHBIMU SKOCHCTEMAaMHU.
YCTOMYNMBOCTH OPraHM3MOB, MOMYJSIIMM M 3KOCHCTEM B  YCIOBHSX

€CTCCTBCHHBIX U aHTPOIIOI'C€HHBIX BO3HCﬁCTBHﬁ

7.5

buochepa — oOmennanerapnas oOoiouka 3emuid, T/A€ CYIIECTBYET WIIU
cyliecTBoBasia ku3Hb. YueHue B.M. Bepnaackoro o 6mocdepe. Obnactu
o6uocoepsl u e€ coctas. JKuBoe BemecTBo 6uochepsl 1 ero PyHKIUH.
3aKkOHOMEpHOCTH cyliecTBoBaHus Onochepsl. OcobeHHocTH O6uochepbl Kak
rnobanpHOM  dKocucTeMbl. J[uHamMudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE IUKIBI (YTiIepoaa, a3zoTa).
PutmuuHOCTh siBNeHMIT B Ouocdepe.

3oHanpHOCTh OMochepnl. [loHsTHe O OMome. OCHOBHBIE OWOMBI CYIIU:
TYHJ[pa, XBOWHBIE Jleca, CMEIIAHHbIE M UIMPOKOJIMCTBEHHBIE Jeca, CTElH,
CaBaHHBI, IYCTHIHU, TPOMUYECKHE Jieca, BBICOKOTOpbs.  Kimmar,
PaCTHTENBHBIN U )KUBOTHBIM MUP OMOMOB CYIITH.

CprKTypa n (I)yHKI_II/I}I JKUBBIX CUCTCM, OLICHKA UX PCCYPCHOI'O IMOTCHIMAJIA U




ornocdepHbIx QyHKIMH

OKOJIOTUYECKHE KPHU3UChl M MX IpUYMHBL. Bo3neiicTBue uenoBeka Ha
ouoctepy. 3arps3HeHHE BO3AYIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HCHUE
BOJIHOM cpenpl. OxpaHa BOJHBIX pecypcoB. Paspyimienue mouBbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHune knumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HAa PACTUTENBHBIA U KUBOTHBIM Mup. OxpaHa
7.6 PacTUTENIBHOIO U KUBOTHOrO MUpa. OCHOBHBIE MPUHIUIIBI OXPaHbl IPUPOJIBI.
Kpacubie knuru. Ocobo oxpansiemble npupoanbie Tepputopun (OOIIT).
Boranuueckue cajpl U 300J0THYECKHE TTAPKU.

OcCHOBHbBIE TPUHLMUIBI YCTOMYMBOTO Pa3BUTUS YEJIOBEUECTBA M TNPUPOIDI.

PanumonansHOC MNpUpPOAOIIOJIb30BAHUE W  COXPAHCHUC OMOJIOTHYECKOTO

pazHooOpaszus 3emin

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaknueii [Taceunuka B.B. AkinonepHoe o6mectBo «M31aTeabcTBO
«ITpocsetienue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.;
ITon penakmueti [Taceunnka B.B. AknnonepHoe o6mectBo «M31aTeabcTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

buonorus B Tabnunax u cxemax. Coct. Onunienko A. B. — Cankr-IlerepOypr,
-urocy, 2004,

Koznosa T.A., Kyumenko B.C. buonorust B Tabnumax. 6-11 xmaccsr:

CnpaBounoe noco6ue. - M: Ipoda, 2002.




MawmonToB C. I'. buonorus: CripaBounoe uznanue. -M.: Beicur. mk, 1992. -
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MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bubaunoreka IIOK https://m.edsoo.ru

«Enunas xomekuus Ludpossix OdpaszoBatenbhbix Pecypcosy» (http://school-
collection.edu.ru

http://bio.1lseptember.ru

Hudoypox https://infourok.ru
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