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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 OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [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.

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

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

JdeMoHcTpanum:

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

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

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

OyHKIMM BOABI M MMHEpaJbHBIX 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€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonoruueckue
GyHKIMHN OEJKOB.



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

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoilicTBa. buonormveckue ¢GyHkuud JunuaoB. 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. Kinetounas Teopust — mpumMep 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,
cuUcTemMa CUHTe3a Oerka.

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, TIIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[Ipoucxoxaenne MHUTOXOHIApUN W TuiacTui. Bunbl tactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. X POMOCOMBI.

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 )KMUBOM MPUPOJIEN.

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», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEHMM, DSKCIEPUMEHTOB, 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 pabota Ne 2. «M3ydeHuwe cTpoeHHS KJIETOK 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 €IMHOTO Ipolecca
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  ¢doTocuHTe3a. Peakiuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

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 dexTHBHOCTH
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 TpaHchsiuu. KoaupoBanue amuHOKMCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHonepuuuta yenoseka (BUY) — Bo3zOyautens CIIN/a.



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

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «Tunel nutanus», «Metaboauzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Permnukams JTHK».

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

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kiIeTku. MHTepdasza u MuTo3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

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

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJIEHUE HAJBOE, IIOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

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

Meito3. Cragum Mmeito3a. IIporiecchl, nmpoucxoasiiye Ha CTaAusAX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HenpsAMoe (JIUYMHOuYHOE). BimsHue



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

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

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «llpsmoe u HenpsAmoe pa3zBuTHe», «'aMeTOreHe3 y MIICKOIUTAIOIINX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JIHK, mozenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

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

Tema 6. HacsieacTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
UUTOT€HETUYECKHUI, MOJIEKYJSIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokosneHus. IlpaBuno gomMuHUpoBaHUsA. 3aKOH paCLICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyoniee cKkpemuBanue. Mcnonp30Banne aHaANM3UPYIOUIETO CKPEIMBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

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

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. | eHeTHUeCKrne KapThl.



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

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  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, WiM TreHOTUIIUYECKas, HM3MEHUMBOCTh. KoMOWHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOW n3MenunBocty H. Y. BaBunosga.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKUH. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUU TeHETUYECKUX 3a00IeBaHU YeIIOBEKa.

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
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH paCLICIUICHUS M €ro IUTOTeHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C moJIoM», «KapuoTumbel YenmoBeka © JKMBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey», «urubpugnoe ckpemuBanue», «llepekpéct



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

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlabopatopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

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

Jlaboparopnas pabotra No 7. «AHanu3 MyTauuii y apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuenne H. W. BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOAYKTHUBHBIX 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 pacTeHuil», «I[lopoasl TOMalHUX KUBOTHBIX», «COpTa KyIbTYpPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH 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.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusHME SBOJIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

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

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BcCex
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o 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.

JIBkymue cuibl ((paKkTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. V30511 U MUTpanus.

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  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

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

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

JdeMoHcTpanum:



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

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOprOBI 32
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cuibl sBomonuKy», «Kapra-cxema wMapiipyTta myTemiectBus Y.
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KojuieKiusa «[IpumMepsl 3allIUTHBIX MPUCIIOCOOJICHUN Y
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 TmpenapaTthl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

JlaGopatopHas pabora Ne 2. «Omnucanue NpucrnocoO0JIeHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEPMHUS. XUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX 3SBOJIOIUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPUMUCKUM, JE€BOHCKU, KAMEHHOYT OJIbHBIA, IEPMCKHUA.

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

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



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMU PACTUTENIBHOIO M JKMBOTHOrO MHpa. ApomMop¢o3bl y pacTeHUH H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

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

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJloBeKa. Meroasl u3ydyeHus aHTpornoreHe3a. CXonacTtsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYAUN TPYyAa, MBILIJIEHUE, PEUb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIU.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4UemOBEYECKUX 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,
«IIpokapuornueckas kieTka», «COBpEeMEHHas CHCTEMa OpPraHUYECKOro MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJOoBeKay», «/lpeBHeumme noam», «pesHue mroan», «llepsbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TeOXpOHOJOTrHYecKas TaOmuIa, KOJUICKIUsI «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

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



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

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

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

Abuotnueckune (akTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyalau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
HNOMYJIALIMU: YHCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTbH, MPHUPOCT,
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
opraHu3moBy», «®oronepuoauzmy», «llonmynamum», «3aKOHOMEPHOCTH poOCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

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

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

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

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuienasi). Bunbl-momuHantel. CBs3u B
ouoreHose.

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



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (muuIeBbIE) YPOBHM 3KOCUCTEMBI. lluieBble Lemu U CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMa XBOWHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

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

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

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMUUYECKHE ITUKIIBI JIEMEHTOB (yriepoa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

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

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6unopazHooOpasusi Kak OCHOBa ycToHunBOCTH Onocdepsl. OCHOBA palOHAIBLHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

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

Tabmumer 1 cxembl: «llumessie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACUCTBUS HA Opupody», «Baxueumme HMCTOYHHKH
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenne xu3Hu B Omocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapud U KOJUIGKUMM pacTeHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



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

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS [TPOI' PAMMBI
10 BUOJIOI'M1 HA BA3OBOM YPOBHE
CPEIHEI'O OBIIEI'O OBPA3OBAHNMA

Cornacio ®I'OC COO, ycraHaBimMBarlOTCAd TpeOOBaHUS K pe3yJbTaTaM
OcBOEHHMs  OOydarolMMHUCS IpOrpaMM  CpelHEro oouero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUS mpeaMera «buosorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCS POCCHUUCKOM
rpaXkJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuYue MOTHBAlMM K OOy4YeHHUIO  OHOJIOTHH,
IIeJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «buosiorus» ITOCTUTaroTCs B
€IUHCTBE YYEOHOM W BOCIHUTATCIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W MPABOIOPAAKY, YEJIOBEKY TPYJa U CTAPIIEMY MOKOJCHUIO,
B3aMMHOT'0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIHIO M
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHUSA YydeOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOMN JIESATCIIbHOCTH, B TOM YHUCJIC B YACTH:

1) rpakIaHCKOr0 BOCIMTAHMSI:



c(hOpMUPOBAHHOCTb IPak)AAHCKOM MO3UIIMU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKe€HUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCXKICHUSMHU, KyJbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU €S TENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM NPUPOIBL,
nocTHKeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHH, TMOHUMAHUS 3HA4YEeHHUs] OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapos10B Poccuu;

4) 3¢cTeTHYEeCKOro BOCIIMTAHMS:



ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOrO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuuyeckoro Bocnutanusi, GOpMHUPOBAHMUS KYJILTYPbl 310POBbSI U
IMOIMOHATBHOIO 0JIArOMOJIyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0e30MacHoro o0pasza KHU3HU
(3mopoBoe  TUTaHWE, COOJIFOJCHUE TUTHMEHUYECKUX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€301acHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEICTBUN U HENPUATHSI BPEIHBIX MPUBBIUCK (yMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOro BOCIIMTAHMS

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

TOTOBHOCTh K AKTUBHOW [IE€SITENIBHOCTH TEXHOJOTMYECKOM U COLHUAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBIIIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  pealu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0O0pa3oBaHHI0O M CaMOOOpPa30BaHHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTMYECKU 1eNecOo00pa3HOe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KyIbTYypbl: TPHOOPETEHHE OIBITa
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHUH TPOoOJIeM, CBSI3aHHBIX C PaAlMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
3KocHUCTEM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJIOTHUECKHUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MUMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTUIO B MPAKTUYECKOU JIESITEILHOCTH SKOJIOTUYECKON
HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl KaK CpEJICTBA
B3aMMOJICHCTBUS MEXKAY JIIOAbMU U TTO3HAHUS MUPA;

noHUMaHue crenudukn OUOJOTUM KaK HayKd, OCO3HaHHS e polu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaloleM MHUPE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU JJII COBPEMEHHOW IMBUIIU3AIINHU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ANBHBIX IKOJOTHUECKUX MPOOJIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIEHUSI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHMMAaHNE CYHUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUH OKPYKAIOMIETO MHPA W MPOUCXOASAIINX B HEM W3MEHEHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTyalUAX;

OCO3HAHUE LEHHOCTM HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



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

METAITPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIE pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOILIEHay4YHbIE MOHATHUS, OTPa’KaIOIIKE
LEJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeUUPHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SIBIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UccleloBaHue,  HAOJIOJeHuEe,  U3MEPEeHHE,  OKCIEPUMEHT U  APYIrHx),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0yYaroumxcs, CHOCOOHOCTb
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIHUIIMHAPHEIE,

MHUPOBO33PCHUYECKHE 3HAHUS W  yHHBEpCajdbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeMCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh MPU OCBOECHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS
(aHanu3a, cuHTE3a, CpaBHEHMsI, KiIacCUUKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICII
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBS3U C IPYTUMHU MOHATUSIMH);

ONpeAeNsATh LEIH JESITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTB PE3YJIbTAThI IETEIBHOCTH C ITOCTABICHHBIMHU LEISMU;

UCIIOJIb30BaTh OMOIOTHYECKUE MTOHATHUS ISl O0BsICHEHUST (DAKTOB U SBJICHUM
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHBIE cpencrTna TS MPECTABICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHM B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a
Takke  MPOTUBOPEYMH  pa3sHOro  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMALIMOHHBIX UCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHAX PeaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YUeOHBIX U COIIMAIBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThl JUIs J10Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATEILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX WH(MOpMAIUH (TEKCTEe Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JTOCTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTH;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3IMYHbIE METOABI MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOT'O MUCIOJIb30BAHUS PA3IUNUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oouonornyeckoil nHbopmauu (cxemMbl, rpaduKk, UArpaMMbl, TaOIHIIbI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Ouonornyeckol HUHPOpMaALMEN: TPUMEHATH XHUMHUUYECKHe, (U3UUYECKUuEe U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIHHO BBIMOJHEHUS TpeiaraeMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBHUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUA IO €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JACHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaH/Abl B
o0l pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TIPOEKTHI, OIEHHUBATHh HJEHW C TO3UIMUA HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPY>KAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapPryMEHTHl JAPYIMX MpPHU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crieruuyeckue ais yueoHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CUTYyallusaX, CBSA3aHHBIX ¢ Ouojorueir. B mporpamme mpeamerHbie
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
K1acce OJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIOTMH B CHCTEME HAyYHOIO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEp)KaHHE OMOJOTHYECKHMX TEPMHUHOB W TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEAEHUE (PENPOTYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBunoBa), onpenensiTe IpaHUIIbI
UX OIPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIJABI)KCHHE  THIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX
pPEe3yAbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHUN, TEOpPUN M 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;



YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKOro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHIAUBUAYAILHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMECHHE TPUMEHSTH IMOTYYCHHBIC 3HAHUSA I OOBSCHEHUS OHMOIOTHYCCKUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHuss OE30MacHOCTH CBOErO 30POBBS M 370POBbS
OKPY’KaOIIUX JIFO/IeH, COOMIOACHHSI HOPM TPaMOTHOTO TIOBEJICHUS B OKPY KaIOIICH
NPUPOTHON Cpeae, MOHMMAaHHEe HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHUH
COBpEMEHHOU ounonoruu " OMOTEXHOJNOTUH  JUIS  PalMOHAIBLHOTO
IPUPOIOTIONH30BAHHS,;

YMEHHE pemiaTh OJJIEMEHTapHble TCHETHYECKHWE 3aJadyd Ha MOHO- H
IUTUOPUTHOE CKPEIIMBAHUE, CIEIUIEHHOE HACIICIOBAaHUE, COCTAaBISATh CXEMBI
MOHOTHOPHTHOTO CKPEIIWBAHUS ISl TIPEJCKA3aHUs HACICJIOBAaHUS MPHU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBIMIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COOJIONATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MaccOBOW MH(OpMAIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MEIUIMHE, OMOTEXHOIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOrHYecKyr0 HHPOPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kaacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MHpa W HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHUH, (PYHKIIMOHATBHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BUJI, TIONYJISAIINS, TeHOMOH I, IBOJIONHNS, JABIKYIIUE CHIIBI ((PaKTOpPHI) IBOIIOINH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, SKOJOTUYECKHE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIEMU  MUTAHWUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsS DBOJIOIHMH), 3aKOHBI ¥ 3aKOHOMEPHOCTHU
(3apoapieBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEISISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJ€Th METOJaMU HayYHOT'O TTO3HAHUS B OMOJIOTUH: HAOIIIOICHUE U
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3aiys W IMPOBEIACHHUEC
OMOJIOTUYECKOTO  JKCICPHMEHTA,  BBIABM)KCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MKy HCCIEAyeMbIMA BeJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O0OBEKTOB: BHUIOB, TMOMYJSANHA, TPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHOca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, aHTPOIOTCHHBIX HW3MCHCHHHA B
HKOCUCTEMAxX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHOTCOXUMHUYCCKHX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEeJIpl0 oOecrieueHusl O€30MacHOCTH CBOEro 3/I0POBbS U 3[I0POBbS
OKPYXAIOIIUX JI0EH, COOMI0IEHNsI HOPM IPaMOTHOT'O MOBEICHUS B OKPY KarOIIeH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAITBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]laul, COCTABISITH CXEMBI
MEpEeHOCca BEIIECTB M SHEPTUU B SIKOCUCTEMAax (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
00001mast OnoorMYecKyt0 WH(PpOpMaII0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2
HOJIOTHA faK Hayka https://m.edso0.ru/7f41¢c292
2 JKuBBIE CHCTEMBI M MX OpraHu3als 1 bubmiorexa HOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X % 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HBHEACATEIBHOCTE IUICTKH https://m.edso00.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 05 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 1
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 2,5



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

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1 0,5
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 0,5 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 1
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 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
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
2 MeTo1b1 TTO3HAHMS KUBOH TTPUPOIBI 1 bubmorera [JOK
g PHPOJIBL. https://m.eds00.ru/863e6122
3 buonoruueckue cucTemMsbl, NPOLECCHI 1 bu6moreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMu4ecKkui cocTaB KiIeTku. Boja u 1 bubmuorexa [JOK
MUHEpPAIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATCH. LOCTAR 1 CTPOCHHE DETKOB https://m.eds00.ru/863e6b72
depMeHTh — OMOJIOTHYECKHE
KatanuzaTopsbl. JJabopartopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [JOK
KaTaINTUYECCKOM aKTUBHOCTHU ' https://m.edso00.ru/863e6b72
(hepMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJTU KaTajiasbl)»
bu6mmoreka [JOK
7 v J 1
TICBOABL. LA https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 H .ATO 1
YICICHHOBRIC KUCHOTHL https://m.edso0.ru/863e6d5c



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/ISI U MCTOABI U3YUCHUS

bubmuoreka [JOK

o Kkietku. Knerounas reopus https://m.eds00.ru/863e6e88
10 Knerka kak 1ienoctHas >kuBas
cucrema
CrpoeHnune 73yKapuoTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3yueHune cTpoeHus KIETOK bubnnorexa [IOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOITIpernapaTax u ux
OTTHCAHHEC
bu6moreka [IOK
12 OBMeH BeIECTS HIIH META00H3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires https://m.eds00.ru/863e7¢c98
. bu6mmoreka [IOK
14 duepreTiicckuii 0bmen https://m.edso00.ru/863e7aae
JKuzHeHHBIN MK KISTKU. [{enenue
KJIeTkH. MuTto3. JlabopartopHast BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogenue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
Buocunres Oenka. Peakiusa
16 MaTPUYHOTO CHHTE3a. TpaHCIIsALHs - bubmorexa HOK
https://m.eds00.ru/863e796e
OnocuHTEe3 OCNKa
17 Hexnerounsle opmbl )KU3HU — bubnuoreka [IOK
BHUPYCHI https://m.edso0.ru/863e7540
18 @DopMBI pa3MHOKEHHUSI OPTaHU3MOB. bubmorexa HOK

https://m.edso0.ru/863e81h6



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/863e7540
https://m.edsoo.ru/863e81b6

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

bubmuoreka [JOK

19 Meiios https://m.edso0.ru/863e7f4a
20 KontponsHas padora "Muro3 u
Mmeio3"
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuoreka [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnmBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHUIHOE bubmorexa IOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
UrUOpUIHOE CKpElMBaHuE. 3aKOH
25 SGSaBI/II())I/Ii/IOFO H;)CJ'IHGIIIOBaHI/I}I Eubmrorexa HOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3y4yenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U AUTHOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 TI'enetnka nmona. HacieqoBanue bubmnorexa [IOK

https://m.edso00.ru/863e8c60



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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

28 N3menunBocTh. HenaciaeacTBeHHas 1 bubmuoreka [JOK
W3MEHYHUBOCTD. https://m.edso00.ru/863e8efe
bubmmoreka [{OK
29 H . 1
ACICACTBCHHAT HSMEHTHBOCTD https://m.edso00.ru/863e8efe
bubmmoreka [{OK
30 r 1
cHeTiia Hertopeka https://m.eds00.ru/863e8d78
Pesepubriit ypok. O600111eHUE TIO
31 Teme «HacnenctBeHHOCTD U 1
M3MEHYUBOCTh OPraHU3MOBY
bu6moreka [IOK
32 C 1
CAICKII KaK Hayka H fponece https://m.eds00.ru/863e9214
33 MeTobl 1 TOCTHXKEHUS CEeTICKITUT 1 bu6moreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosnorus kak oTpacib 1 bubnuoreka [IOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
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 DJIeKTPOHHbIE
ara uudpoBbIe
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero H3ydeHusi | oOpazoBaTejbHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3yUEHUs 1 bubmorexa HOK
1 a v https://m.edsoo.ru/863ea20e
5 Hcropus pasButHs NpeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 M 1
AKPOSBOIHOMHA https://m.edsoo.ru/863e9cle
[MTomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIIOIIHH.
4 HL;60 IE-IITO HIiUI a6ota JL\; 1 1 0.5 bubmorexa LIOK
PaTOpHai p B ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyIIHME CUITBI (3JIEMEHTApPHBIC 1 bubnuoreka [JOK
(haKTOpHI) FBOJTIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 E 0 1
CTCCTBCHIbIT OTOOP €O pOpMEI https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4deHus

11 ['MnoTe3bl NPOUCXOXKACHUS KU3HHU HA bubnuorexa [JOK
3emie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuoreka [JOK
Mepuo1am https://m.edsoo.ru/863ea6be
OcCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKITHASIX)

14 CoBpeMeHHas cucrtema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
aAHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YernoBeKa

18 YenoBeyeckue packl U MPUPOTHBIC bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 10

19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKOoJIOTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obOutanusy. Jlaboparopnas pabota Ne
4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICyCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpL https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUIM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN SKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHbIE IKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
buocdepa — rnodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16



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

32 YenoseuecTBo B buochepe 3emiin 1
PesepBHbIit ypok. O000IICHIE TEMBI
33 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CHCTEMBD»
34 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



https://m.edsoo.ru/863eba1e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJIOTUU B CHCTEME
HayYHOTO 3HAHUS €CTECTBCHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBCHHO-HAYYHOW KapTHHBI MUpa W HAy4YHOTO MHPOBO33PCHHS;, O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oounonoruu; (HYHKIIMOHAIHLHOW TPAMOTHOCTH YeJIOBEKA JIJIS PEIICHHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACpKAHWE OHOJOTHYECKUX TEPMHUHOB W
TIOHSATHN: KU3Hb, KJIETKA, OpPTraHu3M; MeTaboIm3M (0OMEH BEIIECTB H
MpEeBpAIllEHUE HHEPruM), TOMEOcTa3 (caMOperyysinus), YpOBHEBas
OpraHu3aIs KUBBIX CHUCTEM, CAaMOBOCIPOHU3BEACHHUE (PEMpPOTyKITHS),

HACJICACTBEHHOCTh, UH3MCHYNUBOCTL, POCT U Pa3BUTUC

YMenue uznarate OMOJIOTHYECKHE TEOPUU (KJIETOYHAs, XpPOMOCOMHas,
MyTaimoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaXx MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensTh rpaHUII UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHUA B ouonoruu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBJ’ICHHﬁ;
OpraHu3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJABHKCHHUC TUITIOTE3bI, BbISIBJICHUC 3aBUCUMOCTHU MCKOY
HCCICAYCMBIMH BCIIMYMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTb BbIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHue BBIACIITH CYHICCTBCHHBIC TIIPHU3HAKH BHUPYCOB, KIICTOK
IIPOKapuoOT U ISYKAPHUOT, 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)

YmMmenue INPUMCHATH MOJIYYCHHBIC 3HaHUA JJIA O0OBsICHEHUS




OMOJIOTUYECKUX TPOIECCOB U SIBICHUH, JJIs1 MPUHATHS MPAKTUYECKUX
pelIeHNi B TOBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0e301macHOCTH
CBOETO 3/I0POBbS U 3I0POBbS OKPYKAIOIIMX JIFOJCH, COOTI0IEHUS HOPM
rPpaMOTHOTO TMOBEJAEHUS B  OKPYKAIOWIEH NPUPOJHOU  CpEIE;
NOHUMAaHHE HE00X0IMMOCTH UCTIOJTb30BaHUS JOCTIDKEHU I
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PAlMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

Ymenue peuiatb JJICMCHTAPHBIC T'CHCTUYCCKUC 3ala4ud Ha MOHO- H
I[I/IFI/I6PI/I)IHO€ CKpCIIWBAHUC, CHCINNICHHOC HACICAOBAHUC, COCTABJIATDH
CXEMBI MOHOFI/I6pI/I)1HOFO CKpCIIMBaHUA JIIA npeacKazaHusa

HacCJICOAOBaHUA IIPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,
coOnroAaTh mpaBwia OpU paboTe ¢ Y4eOHBIM U J1aOOPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHWBATh U HHTEPIPETUPOBATH MH(MOPMALUIO
OMOJIOTMYECKOTO COJIepKaHusl, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS
13 pa3nuyHbIX UcToyHNKOB (CMMU, HaydHO-ONyJIsipHBIE MaTepUalbl);
TUYECKHE AacCleKThl COBPEMEHHBIX HCCIEAOBaHMA B OuoJIOrUY,

MeIUIMHe, OMOTEXHOJIOTHI

10

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

IrPaMOTHO MCIOJIB30BaTh MOHATUIHBIN anmnapat OMOJIOTruu

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01mero oopa3oBaHus

CchopMupOBaHHOCTh 3HAHUI O MecTe W pOJU OMOJOTMU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TPaMOTHOCTH 4YeJIOBEKa JJISi peLIeHHs

JKHN3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJAEpKaHHE OHOJOTHYECKUX TEPMHUHOB H
MOHSTHUI: BUJ, MOMYNALUS, T€HO(OHA, IBOIIONUS, IBUKYIIUE CHIIBI
(daxTops) SBOJIIOIHH, MPUCTIOCOOIEHHOCTh OpPraHu3MOB,

BI/I,Z[OO6pa3OBaHI/Ie, OKOJOI'H4Y€CKHUC (I)aI(TOpBI, 9KOCHCTEMA,




MNPOAYLUCHTHI, KOHCYMCHTHEI, PCAYUCHTHI, JalSa0041 IIMTaHHUA,

IKOJIOTHYECKas MUpaMuia, OnoreoreHos, ornochepa

YMeHue u3narath OMOJIOTHYECKUE TEOPHH (IBOJIONMOHHAsS Teopus Y.
JlapBuHa,  CUHTETHYecKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMEepHOCTH (3apospliieBoro cxoacrsa K.M. bapa, uepenoBanus
[JIaBHBIX HanpasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. BepHaackoro), oOmNpeAeNATh  TPAHUIBI  UX

IMPUMECHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TI03HaHUS B OHOJOTUH
(Habmro/leHUe W OINHCAHHME JKUBBIX CHUCTEM, IPOIECCOB U SIBIICHUN;
OopraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBUOKCHHE  TUIOTE3bl;  BBIABICHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYUHAMHY, OOBSICHCHHE TIOJYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYUCHHBIX peBy.TIBTaTOB)

VYMmenne BBIJCIATH CYHICCTBCHHBIC IMPU3HAKHN CTPOCHUA
OMOJIOTMYECKUX  OOBEKTOB: BHJOB, TMOMYNALMH, MPOAYLIEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHOMN U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHuU3MOB, JICHCTBHS HKOJIOTUYECKUX (PaKTOpOB Ha OpraHU3MBEI,
MepeHOoca BENIECTB M MOTOKA SHEPTHH B IKOCUCTEMAX, aHTPOIIOT€HHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEUIECTB U

OMOTCOXMMHUYECKUX IIHKIOB B Orochepe

YMeHue NOpUMEHSTh TOJy4YeHHbIE 3HAHUS s OObSICHEHUS
OMOJIOTUYECKHUX IMPOILIECCOB U SIBICHUM, AJIS MPUHATHS MPAKTHYECKUX
pelleHnit B MOBCEAHEBHOM KU3HU B LIEJSAX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MpHpOAHON  cpene;
MOHUMAaHHE HE0OX0IMMOCTH UCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ OHoJI0THHU 1A PalOHAJIBHOTO IIPUPOJO0II0JIB30BaHUS

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

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

YMeHMe BBINOJHATH J1a0OpaTOpHble M IpPaKTHYECKUue paloThl,
coOmoark npaBuiaa npu paboTe ¢ y4yeOHbIM U JabOpaTOPHBIM

00opyIoBaHUEM

YmMmenue KPUTHYCCKU OLCHUBATH WU HHTCPIPECTHPOBATH HH(bOpMaHHIO

OMOJIOTHYECKOTO COACPIKAHUS, BKIIFOUAOIIYO TICCBJAOHAYYHBIC 3HAHUSA




13 pa3nuyHbIX UcTOUHUKOB (CMMU, Hay4dHO-NONYyJIsipHBIE MaTepUalbl);
paccmarpuBath rio0anbHbIe 9KOJIOTUYECKHE poOIeMbl
COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3UIIHNIO

10

YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJOTUYECKYI0 UH(POPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MMOHSITAMHBIN arrapar ouoorun




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

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 N3YYCHHSA 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
npokapuotuueckoil  kierku. Kiierounas crenka Oaktepuil.  CtpoeHue
JYKapUOTHYECKON KJeTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KMBOTHOM H

IpUOHOM KIIETKH

3.8

[loBEepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢yukimu. [lnazmatrueckas meMOpaHa, e€ cBoiicTBa U pyHkmu. Lluronnazma 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 OpraHouabl KJIETKH: pUOOCOMBI, KJIETOUHBIA ILIEHTD,

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 KIETKE

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 PACTECHUA.

XeMocuHTe3. XEeMOCHHTE3HpYIOIIUe OakTepuu. 3HAYeHHE XEMOCUHTe3a IS

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. buonorndeckuidi cCMbICT U

3Ha4YeHUE MeHo3a

5.4

I'amerorenes — nmpoiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa3oBaHME U Pa3BUTHE MOJOBBIX 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). Itanbl SMOPUOHAIBLHOTO PAa3BUTHSA Y MO3BOHOUHBIX KUBOTHBIX:
npobneHue, ractpynsauus, opraHoreHe3. [loctamOpuonansHoe pasputue. Turmbl
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).




OcCHOBHBIC I'CHCTUUECCKHE ITOHATHS. | eHeTHUecKas CHUMBOJIMKA, UCIIOJIB3YyCMas B

CXEeMaxX CKpELIMBAHUI

6.2

3aKOHOMEPHOCTH HAacJel0OBaHUs IPU3HAKOB, yCTaHOBJIEHHbIe I. Menaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokosieHus. [lpaBwiio JnOMHMHUpOBaHMS. 3aKOH paclUENJeHUS MPU3HAKOB.
I'unioresa uncroTel ramet. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe CKpemmuBaHue. 3aKOH HE3aBHCHMOTO HACIEIOBAHUS MPH3HAKOB.
[{utoreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEE
ckpenuBanue.  lMcnosb30BaHME — AQHAJIM3HUPYIOLIETO  CKpEIIMBAaHUSA  JUIA

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 mosa. XpoMOCOMHOE OINpeNeTeHue Moja. AYTOCOMBI M IOJOBBIE
XpPOMOCOMBI. I'omorameTHele © TeTCPOTaMETHBIC OPIraHU3MBI. HaCJ'IeJIOBaHI/Ie

IIPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

H3menurBocTh. BHABl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HAcICJACTBEHHAs.
Poib cpenpl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpPHUCTUKa
MOJM(DUKAITMOHHOW W3MEHYMBOCTUA. BapuanuoHHBIM psAg W BapHAIlMOHHAS
kpuBasi. Hopma peaknum mpusHaka. KoymuecTBeHHBIE M KadyeCTBEHHBIE

MPU3HAKU U UX HOpMa peakiuu. CBOMCTBA MOAU(PHUKAITMOHHON H3MEHUNBOCTH

6.5

HacnencTBenHas, WIM TIE€HOTUIIMYECKAs, H3MEHYMBOCTh. KoMOHHAaTHBHAasA
W3MEHYMBOCTh. MeiH03 W TMOJOBOM TpOIeCC — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kiaccudukamus MyTaruii:
T€HHBIE XPOMOCOMHBIE, FT€HOMHBIC. YacToTa ¥ MPUYMHBI MyTaluii. MyTareHHbIC
(hakTOphl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIICJICTBEHHON M3MeHYrBOoCTH 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 CEKBEHHPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpeto [I[P-ananuza. HacnencTBeHHble 3a00JeBaHUs YEJNIOBEKAa: T'€HHBIE
601€3HM, OOJIE3HU C HACIEACTBEHHON NpPEnpacoioKeHHOCThIO, XPOMOCOMHbBIE
6one3nn. ComaThyeckue W TeHepaTHBHbIE MyTaluH. [IpUHIMIBI 3710pOBOTO
oOpa3a JKM3HH, JAMArHOCTUKM, MPOQUIAKTUKA U JICUEHHS TE€HETUYECKUX
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
NOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, MepexoHbie (HOpMBI.
buoreorpaduueckue: cxoactBo u pasnuuue ¢ayH U (IOp MaTEPUKOB U
OCTPOBOB. OMOPHUOJIOTMYECKUE: CXOJICTBA U PA3INYMs SMOPUOHOB Pa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHEIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHW3MOB HACTIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTeH y BCex

OpraHnu3MOB

1.2

9BOJ’IIOI_[I/IOHHE[$[ TCOpHUA . I[apBI/IHa. HpeI[HOCBIJ'IKI/I BO3HUMKHOBCHUA
AapBUHH3MA. I[BI/I)KYH_II/IC CHJIbI 95BOJIOIIMHM BHJIOB IIO Z[apBI/IHy (I/I36BITO‘IH06
PAa3MHOXKCHHUC IIPHU OTPAHUYCHHOCTHU PECYPCOB, Heonpe;[enéHHa;I N3MCHYHUBOCTD,

60opb0a 3a CylIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)




1.3

Cunrernueckass Teopuss sBoouud (CTD) M OCHOBHbIE €€ TOJIOKEHUS.

Muxposontouus. [lonymanus Kak eIMHULA BUAA U 3BOJOLUA

1.4

JBwxymie cuibl ((akTopbl) SBONIOLMU BUIOB B MpuUpoje. MyTalMOHHBIN
nporecc ¥ KOMOWHATHBHAsS HM3MEHYHBOCTH. lIOMyISIIMOHHBIE BOJHBI U Ipeid
reHoB. M3onsiuiug u murpauus. EcrecTBeHHBIN 0T00p — Hampasisomuil hakrop
sBomoLH. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOIeHHOCTh  OPraHM3MOB Kak  pe3ylbTaT dBosouuu. [Ipumepsl
pUCTIOCOOICHNH Y OpraHu3MOB. ApoMop(O3bl U UINOATATTAIIIH.

Bun u Bunoo6paszosanue. Kpurepun Bujga. OcHOBHbIE (OpMBI BUI000PAa30BaHUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  PopMbl  3BOJIIOLMU:  (UIIeTUYECKas,  JIMBEPIreHTHad,

KOHBEpreHTHas, napamienbHas. HeobpaTtumocTs 3Bostonnn

Bo3HUKHOBEHME M pa3BUTHE )KU3HU HA 3eMIIe

2.1

HOH&Y‘IHBIG MNpEACTABJICHUA O 3apOXIACHUNU IKHU3HH. HaquHe THUITIOTE3bI
BO3HHMKHOBEHHS JKHU3HM Ha 3emie: abuoresHes u IMaHCIICpMU. Xummueckas
3BOJIFOIIUA. BKCHepI/IMeHTaIII)HOC MOATBCPKACHUC XUMHYIECKOH 3BOJIFOIINU.
Hauanpabie stanmbr 6uonornyeckoi spomornuu. ['mnoreza PHK-mupa. Ilepsoie

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

2.2

Pa3zButne xu3Hum Ha 3emiie 1o 3paM U nepuoaam. Karapxeil. Apxeickas u
npoTepo3oiickas dpel. [laneosoiickas spa u €€ TNEpUOIbl: KEMOPHUICKUH,
OPJOBUKCKUM, CUIYPUMCKUM, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, MEPMCKUI.
Me3so3oiickas 3pa U €€ MepHroibl: TPUACOBBIN, OPCKUMA, MEJIIOBOM.

Kaiinozoiickass »92pa u e€ nepuoAbl: MaJCOreHOBBIM,  HEOTCHOBBIH,
AQHTPOIOTEHOBBIA. XapakTepUCTUKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarbl HBOJIIOLIUN PACTUTEIBHOTO U dKUBOTHOTO MUpPa. ApOMOP(O3bI Y
pacTeHUid U >KUBOTHBIX. [losiBIeHuWe, pacuBeT U BBIMHpPAHUE TPYII >KUBBIX

OPraHnu3mMoB

2.3

Cucrema OPraHu4cCKOro MuHUpa KaK OTPaXXCHUEC OBOJIOIHHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

OBOJIOLMA 4YeIoBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue NpencTaBIEHUN O
IIPOMCXOXKICHUN 4YelloBeKa. MeTronpl u3ydeHus aHTpornoreHeza. Cxoactsa
pas3nuuus 4eJI0BEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHUE YETIOBEKA.

JBwxyiue cuibl (pakTopbl) aHTpornorenesa. HacnencrBeHHas M3MEHUHMBOCTD U
€CTeCTBEHHbIH 0TOOp. OOLIeCTBEHHBIH 00pa3 >XKWU3HU, WU3TOTOBJICHHE OpYAUN

TPy, MBIIIJICHUE, peYb




2.5

OcCHOBHBIE CTaJUM U BETBU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIOMMUTEKH, YenoBek
ymenslid, Yenosek npsaMoxonaumuid, YenoBexk HeanaepranbCkuii, YenoBek
pa3yMHblii. Haxoqku HMCKOTaeMbIX OCTaHKOB, BpEMs CYIIECTBOBaHHS, 00JacTh

pacrpocTpaneHus, 00bEM roJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BPOIIEOUIHAs (E€Bpa3uiicKas),
HErpo-aBCTPAIOUAHAS (3xBaTOpHANIbHAA), MOHIOJIOUAHAs (a3marcko-
amepukaHckasi). YepTbl NpUCHocoOIEHHOCTH MPEICTAaBUTENIEN YETIOBEUECKUX pac

K YCJIOBHSM CYyIeCTBOBaHUA. ENUHCTBO YenoBedyeckux pac. Kpuruka pacuszma

Opranu3Msl 1 OKpyXkarolas cpea

3.1

DKoJioTusl Kak Hayka. 3aJaud W paszienbl 3KOJOTMH. MeTOoJbl IKOJIOTHYECKUX
uccieoBaHui. DKoJlornueckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHad, HA3CMHO-BO3AylIIHAs, TIOUYBCHHAA, BHYTPHOPraHUu3MCHHAA

3.2

Oxosornaeckue  ¢aktopel.  Kriaccudukamuss  9KOJOTUYECKHX  (DAaKTOPOB:
abnoTHdeckre, OMOTHYECKHE W aHTPONOTeHHBIC. J[eWCTBHE DKOJIOTHYECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotuueckue (QaxkTopbl: CBET, TemIepaTypa, BiIaxHOCTb. doTonepuoausm.
[Ipucriocobnennss OpraHM3MoOB K  JCHCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buosiornueckue puTMbl

3.4

buotnueckne dakTopel. Bumbl OMOTHYECKHMX B3aMMOJCUCTBHI: KOHKYPEHIIHS,
XMIIHUYECTBO, Mapa3UTHU3M, MYTyaln3M, KOMMEHCAIM3M (HaxJIEOHHMYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HEWUTpanu3M. 3HaueHHe  OUOTHUYECKUX

BSaHMOHeﬁCTBHﬁ JJI1 CYIIECTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6IH€CTB3X

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU MMOITYJIAI M. OCHOBHEBIE I10Ka3aTcjin
MOMmyJIAuu: YUCICHHOCTBb, IIJIOTHOCTH, POKIAAEMOCTb, CMEPTHOCTH, IIPUPOCT,

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

COO6IJ_ICCTBa H 3KOJIOTHYCCKHUE CUCTCMBI

4.1

CooOmiectBo opranu3mMoB — OuonieHo3. CTpyKTypsl OMOLIEHO3a: BHIOBA,
OPOCTpPaHCTBEHHAsA, Tpoduueckas (muimieBas). Bunsl-momunantel. CBsi3u B

OHOIIEHO3E

4.2

Dkonoruveckre cucteMbl (d9kocuctembl). [lonstHe 00 2JKocucTeMe U
ouoreonieHo3e. DyHKIMOHATbHBIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOIYLIECHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU OJKOCHCTEMBI. [luIeBbie IeMd W CETH.
OcHOBHBIE TIOKA3aTENM DJKOCUCTEMBI: OHOMacca, MPOAYKIHUSA. DKOJOTHYECKHE

nupaMuabl: MPOAYKIUH, YHUCICHHOCTH, omomaccel. CBOiicTBa 3KOCHUCTEM:




YCTOMUYMUBOCTD, CAMOPETYJISLMS, pazButue. CyKieccus

4.3

[Ipupoansie s3KOCHCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJIMCTBEHHOTO JIeca.

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

OHMOJIOTUYECKOT0 Pa3HOOOpasus Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuisl, coctaB U CTPyKTypa
ouocdepsl. Kupoe BemiectBO U ero ¢GyHkuu. OcoOEHHOCTH OHOChepbl Kak
rno6anpHOM sKOCcUCTeMbl. JlMHaMHueckoe paBHOBecHE M oOOpaTHast CBS3b B
onochepe. KpyroBopoThl BemeCTB U OHOTEOXMMHUYECKHE ITHKIIBI 3JIEMEHTOB

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

4.5

UYenoseuectBo B Onochepe 3eminn. AHTPOINOTEHHbIE M3MEHEHHs] B Ouocdepe.
['moGanbHBIE SKOTOTUYECKHUE TPOOITIEMBI.
OcHOBa panMOHAJIBHOTO  YIPABIEHHUS NPUPOJHBIMM pecypcaMu U HX

ucnosib3oBanue. JIoCcTKeHrs OO0 U OXpaHa MPUPOIbI




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuii A.A., Pyonios A.M. u ap.;
[Tox penaxnueii [Taceunuka B.B. Axunonepnoe o61iectBo «M3narenscTBo
«IIpocBemenue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxuueii [Taceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* buonorus. 10 knacc. [laceunux B.B., Kamenckuit A.A., Pybmios A.M. u ap.;
ITox penaknueti [Taceunuka B.B. AknnonepHoe o6mectBo «M31aTeabcTBO
«IIpocBemenue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.;
[Ton penakuueii [Taceunuka B.B. Akunonepuoe o6mectBo «M3aaTenbcTBO

«IIpocBemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubnmmoreka IJOK



