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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJIOTMM TEOPETHYECKYIO OCHOBY JJIS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, MOJIOKEHHUS 00 00LIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MoIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIECTBOBAaHUS 4YeNoBedecKoro obmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€W, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
NeSTENbHOCTU/Y4eOHBIX JEUCTBUN 00yYalolmUXcsi IO OCBOCHHUIO COJIepKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'O PAHIa U CYIIHOCTU OCHOBHBIX IPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCJIe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BAaHUN YEJIOBEKA, MEIHMKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWIICHHE BHUMAaHHUA K IIPUKJIATHON HAIPABICHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CIOCOOHOCTH aJaliTUPOBAThC K HM3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIEIOC
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KHU3HU, IKOJIOTMUECKOr0 MBIIUICHUS, IEHHOCTHOI'O OTHOUIEHUS K KUBOU MPUpPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIMOHHBIX W HMH()OPMAIMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcoOCTaBWJIM OCHOBY [HJisi OIpeAeNieHHs IMOAXOJ0B K OTOOpy W
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs IOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEPIKAHUSA, KOTOPbhIE CIyXKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CTpyKkTypupoBaHHE COAEpXaHHUs y4yeOHOro Marepuana B Iporpamme Io
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTeNbHble JIMHUU: «bronorus kak Hayka. Metozasl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



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

Henp um3yuyenuss ydebHoro mnpeamera «buosiorus» Ha 0a30BOM YpPOBHE —
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 PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIaX, CIyXalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJIEHHE Yy OOydJarommxcs oOmmedl KyabTypbl, (QYHKIIMOHATBLHOU
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 3HAHUH B MPAKTUYCCKOM JEATCIIBHOCTH 4YeJOoBeKa, pPa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM IPU MPOBEACHUU 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 TOCJIEICTBUM CBOEH JEATEIHLHOCTH MO OTHOIICHUIO K OKPY>KAIOIIEH Cpejie,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISCTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJISIINM 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 OBYUEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak 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 OHMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHM ), OnoChepHBIA.

JdeMoHcTpanum:

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

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBI. BoJia 1 MUHEpaJIbHbIEC BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB 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€JIKOBOW MOJEKYyJbl (T€pBUYHASA, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

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

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepounsl. [HapOPUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucinoT. Ctpoenue u ¢pyukuuu JJHK. Crpoenne u dpynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Knetounas reopus — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiyekynbl JJHK kak renermdeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

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

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHAPHH, IJIACTUIBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsTopHbId HeHTp kieTku. CTpoeHue sjpa: sjaepHas 00oyouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Juarpammbel:  «PacnpeneneHue XHUMHUYECKHMX JJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmenrtay, «Hykmnennossie kuciaotel. JIHK», «CTtpoenne mMoiaekysbl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MMKPOCKON, OOOpYJOBaHUE MJiA MPOBEICHHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

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

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALINS (TUIACTUYECKUNA OOMEH) |
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

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

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIKUe OakTepuu. 3HAaUeHHE XEMOCHUHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancnsuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacTeHui, JKUBOTHBIX U YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



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

JdeMoHcTpanum:

Iloptpersr: H. K. Konbnos, /1. . Usanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenre u xuzHeHHbld nukia Bupyca CIIN/]a,
6aktepuodaray, «Permmukamus JJHK».

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

Tema 5. Pa3MHOKeHre M HHANMBUIYAJIbHOE PA3BUTHE OPTaAaHMU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosOrMUEeCKWEe OCHOBBI Pa3MHOXEHHUS W  MHIWBUAYAJIbHOIO  Pa3BUTHS
OpraHu3MOB.

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

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHUS OPraHU3MOB: Oecronoe U nonoBoe. Buapsl 6ecmnosoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

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

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HAYEHHUE MEeno03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE MOJIOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTanbl YMOPUOHATBLHOTO PA3BUTHUS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMbl pa3MHOKEHHUS OPraHU3MOBY», «J/IBolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u HenpsamMoe pa3BUTHUEY, «I'aMeTOreHe3 y MIICKOIMUTAIINX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENapaThI «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIIKAa JyKa», MarHUTHAas MOJENb-allUIMKaus «J/leneHne KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIyKa HAa TOTOBBIX MUKpOIIpEnaparax».

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHMsI TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

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

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MoHorubpugHoe CKpeluMBaHue. 3aKOH €IMHOO0Opa3usi THOPUIOB TEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHernueckre  OCHOBBI ~ TUTHOPHUIIHOTO  CKPEIIMBAHUSI.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBOoCTh. BHibl NK3MEHYMBOCTH: HEHACIICICTBEHHASI U HACJIECTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakuuu. CBoMicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMpUIMHBI MyTaluii. MyTtareHasie (pakTopsbl.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBeKa: F'eHEaJIOrnUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEJACTBEHHOM MPEeIpacioyioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TeHETHKH B MIPEJIOTBPAICHUH U JICUCHUU TeHETUUECKUX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

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

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LUTOI€HETUYECKAs] OCHOBA», «3aKOH pACIICIUICHHS M €ro LUTOre€HeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U ueloBekay», «l'eHeTuka moya», «3aKOHOMEpPHOCTH HAacjelIO0BaHUs,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIMBaHUE,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKkTHYeCKHe PadOThI:

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

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. « AHanu3 MyTauuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEJIEKUUMU U JOMECTHKALMS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa JKCTEpbepa. bBIM3KOPOACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TMOJUIIOUAOB. JIOCTMXKEHUS CENEeKIUU pacTeHHl, MXUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SWCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuuet u cxemsl: kKapta «LleHTpBI MPOWCXOXKICHUS W MHOTOOOpasHs
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUe», « KOHCTpynpoBaHuE U NEPEHOC TEHOB, XPOMOCOM.

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



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

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. JBoIOIHOHHASI OHOJIOT US.

[IpeanochIKu BO3HUKHOBEHHS JBOJIOIMOHHOW TEOPUHU. OBOJIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTo u paznuune ¢payH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJUYECKUX MyTEeH y BCEX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBINH O0TOOD).

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

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

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

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

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

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

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

[IpoucxoxaeHue oT HecrmeuUalTu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroitep, A. H. Ceepuios.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3emiie», «3apOobIIIu

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

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKPAaCKH,
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 M PpacTEeHHi», Mojenb anmiaukauus «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopnast pab6otra Ne 1. «CpaBHeHuEe BHUAOB MO MOP(POJIOTHUYECKOMY
KPUTEPHUION.

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

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHH, CHUTYPUIUCKUM, JEBOHCKU, KAMEHHOYT OJIbHBINA, IEPMCKHH.

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

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



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

Cucrema OpPraHMYEcKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeIOBEKa. AHTPONOJIOTUS KaK HayKa. Pa3Butue npeacTaBieHud o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpornoreHeza. (Cxoactsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOuiecTBeHHBIH 00pa3 KHU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHblii. Haxogku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHUS, 00JaCcTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYHIECTBOBaHUS. 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», «PactutenpHass kieTka», <« KuUBOTHas  KJIEeTKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJNOBeKa», «lpeBHenmme moam», «lpesBHue mronu», «llepsbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

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

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIHSIX).



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

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

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

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

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

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

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

JdeMoHcTpanum:

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

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3mMoBy», «®Doronepuoausm», «llonmyndamun», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

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

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MpoCcTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunbl-nomunantel. CBsi3u B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BEIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M PEeK. DKOCHUCTEMa XBOWHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

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

buopaznooOpasue kak (aktop ycTouuBOCTH »dKocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl 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. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

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

JdeMoHcTpanum:

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

Tabmumpl 1 cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOTO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepnHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOAaKTHBHOTO 3arps3HeHust Owmocdepr», «OOmas crTpykrypa Oumocheps»,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble co00IIECTBaY, Koekiuu «buorenosy», «Bpeaurenu BaxxHEeHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



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



IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, 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 CaMOONPEJCIICHUIO, HaJWYue MOTHBAIlMM K OOydYeHHI0 OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIIBHOW JESITEIHPHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, Ppa3BUTUS BHYTPEHHEH MO3WLMH JIUMYHOCTHU, NATPUOTU3IMA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

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

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00YyJaIOIIETocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



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

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENbHBIX 3aJlau, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3sHBIMHU YOEKIECHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MpPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmocth 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3bIK U KYJIBTYDY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATH BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

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

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

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

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBI PEXUM 3aHATAW M OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUSIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JTIOJIEH;

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

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOM JIESATEIBHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud #  Pearru30BBIBATH
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;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpPETaeMble TIPH HW3YYCHUU OUOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JIEUCTBUM, IPUHOCAIIUX BpPEH  OKPYXKAKOLIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

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

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

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

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTy JIFOJIBMH M IIO3HAHUS MUPA;

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

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

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

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS I aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HWCIOJIb30BATh OMOJOTUYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble JJs1 (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YyYaIOIIKUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUcTeMa, Hay4yHbIM (pakT, MPUHIMUI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COI[MAIBHOM KOMIIETEHIMHM OO0YyYaloluXxcsi, CIOCOOHOCTh
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

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

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
o0pa30oBaHus JTOJKHBI OTPaXKaTh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

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

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

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI JICSITEIILHOCTH C TIOCTABICHHBIMU TEIISIMU;

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

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPHUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



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

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

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

KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSX PeajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHusi MpoOJjieM, CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalliH, NPEeoOpa30BaHUI0 W TMPUMEHCHHUIO B Yy4eOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

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

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TENBHOCTH U )KU3HEHHBIX CUTYalUAX;

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

aHANMM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  PE3yJIbTaThl,
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 IO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, JOMYyCKAIOIIHUE aJTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUOB U ()OPM MPEACTABICHHS, KPUTHICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

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

NpHOOPETaTh OMNBIT KCIOJIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oounonornyeckoit nHpopmaryu (cXeMbl, TpadUKH, JHArPaAMMBbI, TaOIHUIIbI, PUCYHKH
" Apyroe);

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

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

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JMCKYCCUU 1O CYILECTBY OOCYX/aeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaJdbHBIE CpeAcTBa OOIIEHHS, TOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JI0JEH, MPOSBIATh YBAKUTEILHOE OTHOIICHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAsI esITeIbHOCTh:

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

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh UEIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

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

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

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBISTH TBOPUYECTBO U BOOOPaKEHUE, ObITH HMHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

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

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

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

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 €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

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

2) CAMOKOHTPOJIb:

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

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, MCTOJIb30BaTh MPUEMBI PEQIICKCUU ISl ONEHKH CUTYyalluH, BhIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MIPUHUMATh ce0sl, TOHUMAsi CBOM HETOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynabTarhl ocBoeHusi mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATCIBHOCTH MO TMOJYYSHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[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-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OHMOJIOTOB B pPa3BUTHE OWOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPryu), TOMEOCTa3 (CaMOPETYJIsLNs), YPOBHEBAsI OpraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

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

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE YKUBBIX CUCTEM, MPOIIECCOB W SIBJICHUM, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BBIBOBI HA OCHOBAHHHY MOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meko3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HA C LeJpl0 obecnieyeHusi O€30MaCHOCTU CBOErO 3/I0POBbsl M 370POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

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

YMEHHE BBITIOJHATH JAOOpaTOpHbIE U TPAKTHUYECKHE padOThI, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

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

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHIATHIHBIN armapaT OMOJIOTHH.

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

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

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/I, TOMYJSLUSI, TEHOPOH, SBOIIOLHUS, ABMKYIINE CUIbI ((DaKTOpPBI) SBOJIOLUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



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

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

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

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMYJSALHA, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HHEPTrUUM B HKOCUCTEMAX, AHTPOINOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
NPOLIECCOB U ABJICHUM, ISl MPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMN
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUHU ISl PAlIMOHATBHOTO TIPUPOIOIIOIb30BAHNS;

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

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

YMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOMICHUIO K HUM COOCTBEHHYIO TTO3UIIUIO;

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



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN(POBbIE)

Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI
bu6mmoreka [{OK
1 b 2 :
MONOTHA Kak Hayxa 05 https://m.edso0.ru/7f41c292
bubmmoreka [{OK
2 K 1
MBRIE CHCTEMEL I X Opranisatius https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
X 1
3 MMHYECKUHN COCTAB U CTPOCHUE KIETKU 8 https://m.edsoo.ru/7f41292
bu6mmoreka [IOK
4 XK 6
FSHEACHTEILHOCTS IGIETIH https://m.edsoo0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6moreka [IOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 4



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

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI
bubmmoreka [IOK
1 BOFOIHOHHAT CHOTOTHA | 1 https://m.eds00.ru/7f41cc74
) Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 bubnuoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Opraru3Mel 1 OKpyXaiouas cpea ° https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo0rmiecTBa U SKOJIOTHIECKAE CHCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bu6moreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos
Ne n/m Tema ypoka IIpakTHYecKue Jara uzydenust
Bcero
padoThbI
1 buonorus B cucreme Hayk 1
Merto1bl TO3HAHUSA KUBOU TPHUPO/IBI.
[IpaxTueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX METOIOB 1 0.5
MIPU U3YYCHUHN OUOJIOTHYECKUX
00BEKTOBY
3 buonorndeckue CUCTEMBI, TPOIIECCH U 1
WX U3Y4YEHHE
4 XUMHYECKHI coCcTaB KIETKU. Boma u 1
MHHEPAJIbHBIE COJIU
5 benku. CocTtaB u cTpoeHHE OSIKOB 1
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas padota Ne
6 1 «M3yyeHne KaTaJIuTHYECKON 1 0.5
aKTUBHOCTH ()epMEHTOB (Ha MpUMEpe
aMUJIa3bl WM KaTalasbl)»
7 VYraesoasl. JInnuasl
8 Hyxneunnosbie kucinotel. ATO
9 Hcropust u METOIbI U3yUEHUS KIETKU. 1
Kinierounas Teopust
10 Kietka xak 1enocTHas ’KuBas cucteMa
11 CtpoeHne SyKapuOTHYECKON KIIETKH. 0.5




Jlaboparopnas pabota Ne 2 «3yueHue
CTPOCHUS KIIETOK pAaCTEHUH, )KUBOTHBIX,
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpENapaTax u ux

OTIFICAHUE)
12 OOMeH BelecTB Wi METad0IU3M
13 dorocuHTe3. XeMOCUHTE3 1
14 DHepreTudyeckuii ooMeH
JKu3zHeHHBIN UK KIeTKU. [{enenue
kieTku. Muto3. JIlaboparopnast pabota Ne
15 3 «HaOimronenne MUTO3a B KIIETKAX 1 0.5
KOHYHMKA KOPEITKa JTyKa Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
16 buocunTes 6enka. Peakuust MmaTpuaHOTO 1
CUHTE3a
17 Tpancnsmus — 6nocuHTE3 OENKa 1
18 Hexnerounsie GopMbI )KU3HU — BHPYCHI 1
19 ®dopMbl pa3MHOKEHUST OPTaHU3MOB 1
20 Meiio3 1
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kieTok. Omio10TBOpEHUE.
21 Jlaboparopnas padota Ne 4 «3yueHue 1 0.5
CTpOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
22 NHauBuayalbHOE pa3BUTHE OPraHU3MOB 1
23 I'eneTnka — Hayka O HaCJIEJICTBEHHOCTU 1
Y UBMEHYHBOCTHU
24 3aKOHOMEPHOCTH HACIEAOBaHUS 1




pu3HaKoB. MoHOTHOpHTHOE
CKpeIMBaHHE

25

JuruOpunHoe CKpeuuBaHue. 3aKoH
HE3aBUCUMOT'0 HACJIeIOBaHUS TPU3HAKOB

26

CueruieHHOE HaclieZJOBaHUE MTPU3HAKOB.
Jlaboparopuas pabota Ne 5 «M3yueHue
pe3ynbTaTOB MOHOTUOPHUIHOTO U
JUTUOPUTHOTO CKPEUIUBAHUS Y

JpO30( Il HA TOTOBBIX
MHKpOIIpenapaTax»

0.5

27

T'enetuka mona. Hacneqosanue
HpI/ISHaKOB, CHCIINICHHBIX C ITOJIOM

28

N3menunBocts. HenaciencTBennas
M3MEHYUBOCTh. JJaboparopHas paboTa Ne
6. M3yuenne MouuKamoHHOM
M3MEHUYUBOCTH, TOCTPOCHUE
BApPHUAIIMOHHOTO PsAJla U BApUAITMOHHOMN
KpUBOM»

0.5

29

HacnencTBeHHast U3MEHYHBOCTD.
JlaGopaTtopHas padora Ne 7. «AHaym3
MYyTalui y qpo30(GHIbl HA TOTOBBIX
MUKpOIIperaparaxy

0.5

30

I'eneTnka yenoBeka

31

PesepBHblit ypok. O6001IeHHE 10 TEME
«HacnencTBeHHOCTh U U3MEHUHUBOCTD
OpPraHU3MOB»

32

CCHGKHI/IH KaK HayKa U Iponecc

33

MeToasl U TOCTHKEHHS CEISKIINU




pacTeHUM U KHUBOTHBIX

34

buoTexHoorus kak oTpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

IIpakTHYeckue
padoThbI

[ara usyyenus

DBOJIIOLUS U METObI €€ U3yUEHUSI

Wcropus pa3BuTus npeacraBieHuii 00
9BOJIIOLIUU

MukposBontonus

[Momynsiust Kak >7eMEeHTapHas eIUHUIA
BH/1a 1 dBoJtonnu. JlabopaTopHas pabora
Ne 1 «CpaBHEeHME BUIOB IO
MOP(}OJIOTHIECKOMY KPUTEPHIO)

0.5

JIBIOKYyIIME CHITHI (2JIeMEHTapHbIE
(hakTOpBI) FBOTIONIUN

EcrectBennsiii 0TO0p 1 €10 GOpMBI

Pe3ynbratel sBosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BH1000pazoBanue. JlaboparopHas padoTa
Ne 2 «Onucanue nmprcrocoOIeHHOCTH
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»

0.5

HaHpaBJ’IeHI/IH U ITyTU MAKpPO3BOJIIOLUA

H606paTI/IMO CTb 3BOJIFOLIMH

10

Hcropus xu3HU Ha 3eMIle U METOBI €€
U3Y4EHHUS

11

I'umoTe3b! MPOUCXOXKICHHUS JKU3HH Ha
3emie




12

PazButue xxu3HM Ha 3emMIie IO 3pam U
nepuoJam

13

OCHOBHBIE ATaIlbl 3BOJTIOLUU
PaCTUTEIBHOTO U )KUBOTHOI'O MUPA.
[Ipaktuyeckas padora Ne 1 «/3ydyenune
HCKOIIA€MBIX OCTATKOB PACTCHHM U
JKUBOTHBIX B KOJIJICKIIMSIX»

0.5

14

CoBpeMeHHas CCTeMa OPraHHUYECKOTO
MHUpa

15

DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3)

16

JBukymue cuibl (hakTopsl)
aHTPOIIOreHe3a

17

OCHOBHBIC CTaJUH HBOJIIOIUH YEIOBEKa

18

UYenoBeueckue pachl U MPUPOTHBIE
aJlarTaluy 4eJoBeKa

19

PeseprubIit ypok. O6001IEHNE TIO TEME
«Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha
3emiie»

20

DKOoI0THS KaK HayKa

21

Cpenbl 0OMTaHHS U SKOJIOTHYCCKHE
(hakTophI

22

Aobuotnyeckue (akTopsl. JlaboparopHas
pabota Ne 3. «Mopdonornyeckue
0COOCHHOCTH PAaCTEHUI U3 Pa3HBIX MECT
oOutanusy. JlaboparopHas pabota Ne 4.
«BnusiHMe cBeTa Ha pOCT U pa3BUTHE
YEpPEHKOB KOJIeycay

0.5

23

buoTtnueckue pakropsl




DKOJIOTUYECKHUE XapaKTEPUCTUKU
nonymsitun. [Ipaktudeckast padora Ne 2

24 . y 1 0.5
«[TocuéTr TIIOTHOCTH MOMTYJISIIHA
Pa3HBIX BUJOB PACTCHUID)

25 CooOrmiecTBa OpraHu3MOB — OHOIIEHO3

26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) 1
OCHOBHBIE TIOKA3aTEeJIH YKOCHCTEMEI.

27 Okonorudeckue nupamuabl. CBoiicTBa 1
skocucteM. CyKueccus

28 [TpupoHBIE SKOCUCTEMBI 1

29 AHTpPOTIOTE€HHBIE SKOCUCTEMBI

30 buocdepa — riobanbHas sxocucTeMa 1
3emin

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
orocdepsl

32 UYenoseuecTBo B Onochepe 3emin 1

33 CocyiecTBoBaHNE IPUPOJIBI U 1
YeJI0BeueCcTBa
PesepBubIit ypok. O6001IEHUE TEMBI

34 «Coo011ecTBa 1 3KOJIOTUYECKHE 1
CHCTEMBI»

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5







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




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus xkak Hayka

1.1

buonorus — Hayka o xuBoil mnpupone. Ponp Ouonormu B (QopMHpOBaHUU

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAYK

1.2

MeTtopl MO3HAaHUSA KUBOW NMpHUPoAb! (HAONIOAEHHE, SKCIEPUMEHT, ONKCaHUE,
U3MEpeHne, KiIaccupUKalus, MOJEINPOBAHUE, CTAaTUCTHYECKass oOpaboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 HX opraHusanunsa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouosoruu. CBoiicTBa

OMOCHCTEM B UX pazHOOOpasue

2.2

YpoBHU OpraHuzanuu OUOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOUHBIMH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpOJIEMEHTHI,
MHKpO3JeMeHThl. Boma u wMuHepanbHble BemecTBa. @OYHKIMH BOABI U

MHHEPAJIBbHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMple W 3aMEHHUMBIE aAMUHOKHCIOTBHL. AMMHOKHCIIOTHBIH COCTaB.
YPOBHH CTPYKTYpbI OCIKOBOM MOJICKYJIBI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYSCKHE CBOMCTBa O€iakoB. buosiornueckue
(GbyHKIMH OENKOB.

depmeHThl — OHoJIoTHYECKHe Katanu3aTopbl. CTpoeHue (GepMeHTa: aKTHBHBINA
HeHTp, cyoctpaTHas crneuuduunoctb. Kodepmentsl. Burtamunsl. OTnnyus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

VYrneBoipl: MOHOCAaxXapuabl (IJIIOKO3a, pub03a U J1e30KCUpr003a), Tucaxapuibl
(caxapo3a, J5aKkTO3a) W MOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUII03a).
buonornyeckue GyHKIIUHN YTIEBOJIOB.

Jlunuasl:  TpUrMUepuabl,  crepounbl,  ¢dochomunuael.  ['mapoduisHO-
ruspooOHble cBoMcTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHeHHE

YrijieBo0B, OCJIKOB M JIMIIUIOB KaK UCTOYHHUKOB SHCPIUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnot. Crtpoenne u ¢ynkinuun JIHK. Crtpoenme u ¢dynkuuu PHK. ATO:

CTpoeHue 1 PyHKIUU

3.5

Huronorusa — Hayka o kietke. Knerounas teopusi. MeTo bl u3y4eHus KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOIue NMpPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass mMemOpana, monekynsl JJHK kak reHermyeckuid ammapaT, cucTema

cuHTEe3a Oernka

3.7

Tunel KeTok: 3ykapruoTuyeckass U npokapruorudeckas. OCOOEHHOCTH CTPOECHUS
npokapuotuueckol  kierku. Kiierounas crenka Oaktepuil.  CtpoeHue
JyKapruoTH4eCcKo KjeTKku. OCHOBHBIC OTIMYMS PACTUTEIHHOM, >KMBOTHOU H

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKaJIMKC, HX
¢ynkmu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkmuU. Lluronnazma u eé
opranouipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmku, ym3ocombl. [lodyaBTOHOMHBIE OpraHOWBI KIIETKH:
MUTOXOHJpUH, IacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM U TUIAcTHI. Buapl
miactua. HememOpaHHble OpraHouibl KJIETKH: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHUYKH, KT'YTHUKH. q)}IHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

3.9

SAnpo — perynsaropHbiii neHTp kietku. CTtpoeHue siapa: spepHas o0o0Jouka,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/I3H6I[65[TGJ'IBHOCTI> KIICTKHN

4.1

OOmeH BemiecTB, WM METa00JM3M. AcCCUMUIANUSA (TUTACTHYECKHH OOMEH) H
JTMCCUMWIALINS (SHEPreTHYECKHE OOMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca
Merabosm3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(MHBIA U reTepoTpodHbIiA. PoJb

(hepMeHTOB B 0OMEHE BEIIEeCTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

®otocunte3. CBeToBas U TeMHOBas (aszbl Gorocunrtesa. Peakuuu dortocuHTesa.
DddextuBHOCTL (hoTOCHHTE3a. 3HaueHHEe (OTOCHUHTE3a Ui >KU3HU Ha 3emie.
Bnusnue ycrmoBui cpeabl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIICHHS €ro
IPOJYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a I

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OoOMEH B KIIETKE. Pacmiemienue BCIICCTB, BBIACICHUC H
AKKYMYJIIMPOBAHUEC OSHEPrunu B KIICTKC. OTarbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KeHI/IC n €ro BHUIEBI. KHCJ’IOpO)IHOG OKHCJICHHUEC, WU KIJIICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTO OOMeHa

4.4

Peakiiun matpuunoro cuHTesa. ['enerndeckas nnpopmanus u JAHK. Peanuzanus

T€HEeTUYECKOI I/IH(bOpMaI_[I/II/I B KJeTke. I'eHeTHueckuid KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunblii cunre3 PHK. Tpancnsuust — GuocunTe3 Oenka.

KoaupoBanue amuHokucnot. Poss pubocom B GnocunTese Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHpYChl. Mcrtopus otkpeitus BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BUPYCOB.
Bakrepuodaru. boye3Hu pacTeHHi, >XUBOTHBIX M 4YCIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynonepunura yenosexka (BUY) — Bo3dynurens CIIN/da.

[IpodunakTrka pacpocTpaHeHUs BUPYCHBIX 3a00ICBaHUI

Pa3sMHOkeHNE U MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mkn, wWiM S>KU3HEHHBIM 1WKI kieTku. MHTepdaza u MuTO3.
[Ipoueccel, npoTekatomue B uHTepdasze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crpoenne xpomocom. XpomMOCOMHBIH HabOp — KapUOTHIL.
JluniiouHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[uTonornyeckue OCHOBBI Pa3MHOXKEHHMSI W WHIUBUIAYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xierkm — muro3. Craguum Murtoza. [Ipomecchl, mpoucxonasimue Ha

PAa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMEICII MHUTO3a

5.2

@opMBI pPa3MHOKEHHSI OpPraHWU3MOB: Oecrojoe W ToJioBoe. Buuer OGecrmosoro
pa3sMHOXEHHS: JIeICHUE HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cniopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHE, €70 OTINYUS OT OECIOJIOrO.
Meiio3. Cramuu Meio3za. Ilpouecchl, mpoucXOoislUe Ha CTagusix Menosa.
[ToBenenue xpomocoM B Meino3e. Kpoccunrosep. buonorndeckuii cMbICT U

3Ha4YECHUE MeHo3a

5.4

l'amerorenes — npouecc 00pa3zoBaHus MOJOBBIX KJIETOK y *KUBOTHBIX. [losoBbIE
JKeJe3bl: CEMEHHUKH U AUnYyHUKUA. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK —
rameTt (CrepMaTro3ouj, SilleKlIeTka) — cuepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTCHOFGHCS

5.5

WunuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHANbHOE  pa3BHUTHE
(amOpuorenes). Itanbl SMOPUOHAILHOTO PAa3BUTHSA Y MO3BOHOUYHBIX KUBOTHBIX:
npobneHue, ractpynanus, opraHoreHes. IloctamOpuonansHoe paszButue. TuIbl
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TPsIMOE, HempsiMoe (IHMYuHOYHOe). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YPOJCTBA.

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

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3sMoOB




6.1

IIpeamer u 3agaun resetuku. Micropus pa3sBuTus reHEeTUKUA. Bkiaa poccuilckux
U 3apyOeXHBIX YUY€HBIX B Ppa3BUTUE TEHETUKA. MeEToAbl T'eHETUKU
(TubpuAOIOTUYECKHIA, LIUTOTCHETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKH ).
OcHoBHbIE TeHeTUYECKUE NOHTUS. ['eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpelMBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBAHMS TPU3HAKOB, ycTaHOBJIeHHbIE [. MeHnnenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IEPBOTO
nokosieHus. [IpaBusio JOMUHUPOBaHUS. 3aKOH PpACIICIICHUS TMPU3HAKOB.
I'mnioresa uncroTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelrBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAHUS MPU3HAKOB.
[{utoreHeTHYecKkne OCHOBBI JUTHOPHUIHOTO CKpPEIIMBAHUS. AHAIU3UPYIOIIEE
ckpenuBanue.  Vcnonp3oBaHWEe — aHATM3UPYIOMIETO  CKPEUIMBAHMUS A

OTIpe/IeNIEHUs] TeHOTHUIa 0CO0U

6.3

CuerieHHOe HacliefjoBaHue npusHakoB. Pabota T. Moprana no ciremieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremieHuss Te€HOB B pe3ysbTare
KPOCCHHIOBepa. XpOMOCOMHasi TeOopus HacleACTBEHHOCTH. [eHeTnueckue
KapThl.

I'eneruka mosia. XpoMOCOMHOE OINpEeNeeHUE IMoja. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble opraHusMbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTU: HEHACJIEJICTBEHHAs W HACJIEICTBEHHAs.
Ponb cpenbl B HEHACIENCTBEHHOW  W3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psiag U BapUallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoymyecTBeHHbIE U KayeCTBEHHBIE

IIPU3HAKH U UX HOPMaA pCaKInu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ N3MCHYHUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaH, WJIN T CHOTHUIIMYCCKasds, HU3MCHYHBOCTD. KomMOunatusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOM mnmpounecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MYTaL[I/IOHHaH HU3MCHYHUBOCTB. KHaCCI/I(bI/IKaI_II/IH MYTaHHfII
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa n IIPUYXUHBI MYTaHHﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aK0H TOMOJIOTHYECKUX pAaA0B B HaCHeHCTBeHHOﬁ n3menunBoctu H. .

BasuioBa

6.6

I'enernka wuyenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOABI TE€HETUKU
YeJI0BEKA: TEHEAIOTUYECKU, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoOBpeMeHHOe oOmpezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpto [I[P-ananu3a. HacnencTBeHHble 3a00j€BaHUS YENOBEKA: T'€HHBIE
601€3HM, OOJIE3HH C HACIEACTBEHHON NPEIpacioioKeHHOCThIO, XPOMOCOMHbBIE

O0one3nn. CoOMaTHYCCKHE H FCHCPATUBHLIC MYTAllUU. HpI/IHI_II/IHLI 310pOBOTro




06p333 KHM3HHU, AUArHOCTHUKMH, HpO(l)I/IJIaKTI/IKI/I N JCYCHHUA TCHCTHUUYCCKUX
Oone3nell. MeauKo-reHeTHUeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHUE MEIUIIUHCKOM

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUN I'CHCTUUCCKUX 3a00JIEBaHHI YeII0BEKa

Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkuusi Kak Hayka M IpoLEecC. 3apoKJIE€HUE CEJIEKUUU U JOMECTHKAIUS.
VYuyenue H.M. BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS ¢ MHOT000pas3us
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,

opo/ia, MTaMM

7.2

CoBpemeHHbIE METOJIbl CeNeKIUU. MaccoBbIi U WMHIAMUBUAYAIbHBIM OTOOpHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIleHKa 3KcTepbepa. biam3kopoacTBeHHOE
ckpemuBaHue — HMHOpuIMHr. Yucrtas nuHus. CKpellMBaHWE YHUCTBIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpeniyBaHue — ayTOPUAMHT.
Otnanénnass rtulOpunmzanus u e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 u
MOJy4EHUE NOJMIUIONIOB. JIOCTH)KEHMSI CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHosorMsl Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXEHEpHUs. OTarbl
co3ganusi pexkomOuHantHoW JIHK wu Tpancrennbix opranusmon. Kietounas
nHxkeHepusa.  Kiierounesle  KynapTypbl.  MUKpPOKIOHAJbHOE  Pa3MHOKEHHUE
pactrenuii. KioHupoBaHHE BBICOKONPOJIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE W 3Thueckue mpoosiembl. MO — reHeTHuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT COIepKAHUS

DBOMIOIMOHHAS OHOIOT U

1.1

OBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHUH.

CBuperenbctBa  3Bosouuu.  IlameoHTtonoruueckue:  MOCIEIOBATENbHOCTD
HOSIBJICHUSI BHUJOB B MAJEOHTOJIOTUYECKON JIETONUCH, NepexojaHble (HOPMBI.
buoreorpaduueckue: cxoacTBo U pazauuue ¢ayH u  (IOp MaTepuKoB HU
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJICTBA U Pa3JINuus SMOPUOHOB pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUUYECKUE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pYAMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKMX MyTeH y Bcex

OpraHnu3MOB




1.2

OpomoumonHas  Teopuss Y. [lapBuna. IIpeanocbuiku — BO3HMKHOBEHUS
JapBUHU3MA. JIBWXKyIIMe CHIIBI 3BOJIOLMK BUIOB 1o JlapBuHy (uM30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

00opn0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopusi sBomtounu (CTD) u  OCHOBHbIE €€ TOJIOXKEHHUS.

MuxposBomtouus. [lonmyamnus kKak eIMHUIA BUAA U 3BOJTOLHU

1.4

JBwxymue cuiabl ((HakTOphl) HBOJIONUU BUAOB B Mpupoje. MyTalmoHHBIHN
rpolecc ¥ KOMOMHATHBHAsE M3MEHYUBOCTb. llomynsilinoHHBIE BOJHBI U JIpeid
reHoB. M3omsimus u mMurpamusi. EcrecTBeHHBIN 0TOOp — HampaBisomuil pakTop
3BoJIIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3yinbTaT dBosouuu. [Ipumepst
MPUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(do3bl U HAMOAJANTALINH.

Bun u Bunoo6paszosanue. Kputepun Buna. OCHOBHbIE (POPMBI BHI000pa30BaHUs:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  DopMbl  dBoMIOLMU:  (UIIETUYECKas,  JIMBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpatumocTs 3Botonnn

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIe

2.1

JloHayuHble TPEACTABICHHUS O 3apOXKACHUU >KW3HU. HaydHble rumnoressl
BO3HHMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHes W MaHCIepMHs. XUMUYecKas
IBOJIIONMS. ODKCIEPUMEHTAIbHOE TMOATBEP)KIECHUE XUMHYECKOW 3BOJIOIUH.
Hauanpabie stanbr 6uonornyeckoi spomonuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJJIIOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PVYIIII J)KHUBBIX OPI'aHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paM U nepuoaam. Karapxel. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mNepuoabl: KEeMOPUUCKHIA,
OPJIOBUKCKUW, CHIIYpUWCKUH, JE€BOHCKHH, KAMEHHOYTOJbHBIN, MEPMCKUM.
Me3so3oiickas 3pa U €€ MepHoIibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3o¥ickass »3pa u €€ mepuoapl: NAJICOTrCHOBBIM,  HEOTCHOBBIN,
AQHTPOINOI'€HOBBIM. XAapaKTepUCTUKA KIMMara U TE€OJIOTMYECKUX IPOILIECCOB.
OcHOBHBIE 3TaMbl HBOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHUM U KUBOTHBIX. [losiBIEHWe, pacuBeT W BBIMUpAHUE TPYNI KHUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCckKkoro Mupa KaK OTpaKCHHUC SBOJIIOLIUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOJ'IOFI/I}I KaK Hayka. PazButue Hpe,Z[CTaBJ'ICHI/Iﬁ 0

MMPOUCXOKACHUN YCIIOBCKA. MeTto b1 HU3YUYCHUA AaHTPOIIOICHE3a. CXOI[CTBa n




pasnuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YEIIOBEKA.
JBwxymue cuibl (akTopsl) aHTpornoreneza. HaciencrBeHHass HN3MEHUYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOUIeCTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OPYIUI

TPY/a, MBILLICHHUE, PEYb

2.5

OcCHOBHBIC CTaIMM W BETBU DBOJIIOIMHM YEJIOBEKA: aBCTpaoNuTEKu, YernoBek
ymenbii, YenoBek mnpaMmoxoisamuid, YenoBek HeaHAEPTAIbCKHM, YemoBek
pasyMHbIii. Haxonku HMCKOMAaeMbIX OCTAHKOB, BPEMsi CYIIECTBOBaHUS, 00JIACTh

pacrpocTpaneHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUS

2.6

UYenoseueckre pacbl. OCHOBHBIE OOJIBILINE pachl: €BPOINEOUIHAs (E€Bpa3uiicKas),
HErpo-aBCTpajIouHas (3xBaTOpHAaNIbHAA), MOHIOJIOUAHAs (a3marcko-
amepukaHckasi). YepTbl NpuUCcocoOIEHHOCTH MPEACTaBUTENEH YETIOBEUECKUX pac

K YCIIOBUSIM CylIeCTBOBaHUsI. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma

Oprasu3Msl 1 OKpyKaronias cpeia

3.1

OKonorus Kak Hayka. 3aJauyd M pasfliesibl AKOJOTMH. MeToIsl KOIOTMYECKHX
uccienoBaHui. DKosornyeckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIITHAsA, ITIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Oxosornueckue  ¢daktopel.  Kriaccudukamuss — SKOJOTUYECKHX  (DAaKTOPOB:
abuoTHueckre, OMOTHYECKHE W aHTPONOTCHHBIC. J[eHCTBHE DKOJOTHUECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotnueckue (QGakTopbl: CBET, TeMIlepaTypa, BIAXHOCTh. DOTONMEpPHOIU3M.
[Ipucnocobnennss oOpraHu3MoB K  JEHCTBUIO a0MOTHYECKHX  (aKTOPOB.

buonornueckue PUTMBbI

3.4

buotnueckue daxTopbl. Buabpl OMOTHYECKHUX B3aUMOJICHCTBUI: KOHKYPCHIIHS,
XMIIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCaJIM3M, HEUTpanu3M. 3HaueHHe  OUOTHYECKUX

B3aUMOJACUCTBUI 11 CymeCTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H.I€CTB8.X

3.5

DKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMYJIAINH. OCHOBHEBIE I1I0Ka3aTcin
InomyJsinuu: 4YUCJICHHOCTb, IINIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IPUPOCT,

MUIpanus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYJISINHUU U eé peryidanusa

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

CoobmecTBo opraHu3mMoB — OuonieHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IPOCTpaHCTBEHHAs, Tpoduyeckass (muieBas). Buasl-nomuHaHThl. CBsi3H B

OHOIlEHO3E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMBI) . ITlomarme 00 »dKocuCTeME H




ouoreorieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBOpoT BEIIECTB U MOTOK 3HEPTUU B IKOCHCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU OJKOCHUCTEMBI. [luieBble IiemM © CETH.
OcHOBHBIE TIOKa3aTeId SKOCHCTEMBbI: OWoMacca, MPOAYKIHA. IKOJOTHUUECKHE
NUPAMUJIBL:  MPOAYKLIMH, YHUCICHHOCTH, OuomMacchl. CBOICTBAa 3KOCUCTEM:

YCTOMYHUBOCTD, CAMOPETYIISLMS, pazButue. CyKieccus

4.3

[Ipupoausie sKOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO WIIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. Yp603KOCHUCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arpodIKOCUCTEM U YPOOIKOCHUCTEM.
buopazHooOpasue kak ¢akrop ycroumBocTd dKocucteM. CoxpaHeHue

OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepuaackoro o Ouocepe. I'panuiisl, coctaB U CTPyKTypa
ouocdepsl. Kuoe BemectBO U ero ¢GyHKuu. OcoOeHHOCTH OMOcdepbl Kak
ro6anpHOM sKOCUCTeMbl. JlMHamMHueckoe paBHOBecHME W oOOpaTHas CBs3b B
ouocdepe. KpyroBopoTbl BemecTB W OHOTCOXHMMHUYECKHE ITUKIBI JJIEMEHTOB

(yrnepona, a3oTa). 30HAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Omochepe 3emin. AHTpONOTEHHBICE M3MEHEHHUsS B Omocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOIEMBI.
OcHOBa  palMOHAIBHOTO  YIPABICHHUS TMPUPOJAHBIMH pEeCypcaMH U HX

HCIIOJIB30BaHHC. Z[OCTI/I)KGHI/IH OHOJIOTHH U OXpaHa IpUupoOabl
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