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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IL€JIEH, Ccoaep:KaHus, pe3yJbTaToB OOydYeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanuss B Poccuiickoit ®eneparuun, a TakkKe MOJOXKEHHUS O
cnenugurke 6MOIOTUH, €€ 3HAUCHUH B MO3HAHUU KMBOU MPUPOIBI U 0OECTICUEHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Mendax, o0 obuiei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHS U PA3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro mpeamera «buosorus», onpenensier 00s3aTeIbHOEC MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue I0 pasjeiaM U Temaw,
PEKOMEHIYeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro mMartepuasna ¢ y4y€Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa3oBaTEIbLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUaronuxcs.

B nporpaMmMe mo OuWONIOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB  Y4eOHO-IIO3HABATEIHLHOMN
NEeSTENbHOCTH/YUeOHBIX JEHCTBUN O00Yy4arolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uosnorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMupoBaHuEM €CTECTBEHHOHAYYHOT O MHUPOBO33PEHHUS, EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIILUIEHUS, IPEJCTABICHUI O 3J0pOBOM
oOpa3e XHM3HM M OEpeKHbIM OTHOLIEHHEM K OKpY)Karollled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOLIUX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJOrMM YJEJI€HO BHUMAaHUE HCIIOJIb30BAHUIO
MIOJIYYEHHBIX 3HAHUI B MOBCEAHEBHOM JKU3HU JUIsl PELIECHUS NPUKIIAIHBIX 3a7a4, B
TOM 4HCJIe: NMPOQUIAKTUKH HACJIEICTBEHHBIX 3a00JI€BaHUI YEJIOBEKA, MEIUKO-
IrE€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
LIEJIECO00PAa3HOr0 MOBEJIECHHS B OKPYXKAIOIIEH MNPUPOJHON cpele, aHanus3a
BJIUSHUSL XO3SIMCTBEHHOM JESTEIIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJISl PEIICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KoTopas mpexanonaraer (GopmMupoBaHue y  0OydaromIuxcs
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHMs 3aHUMAET BAXKHOE
Mecto. Ona obGecrieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  IpHUPOAbL,  (PopMUpOBaHMS
(YyHKIMOHAIIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro obpasza
KU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOU MPHUPOJE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE NIl PEIICHUsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  00pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydenne 6monorun obecneynBaeT ycioBHs sl (pOpMUPOBAHUS
WHTCIJICKTYaIbHBIX, KOMMYHUKAIMOHHBIX W  HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHHUS O MpeIHA3HAYCHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpENeNeHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B IMpOrpaMme [0
ounosnoruu.

Ot60p coxepkanusi yueObHOro npeamera «buomnorus» Ha 0a30BOM YpPOBHE
OCYIICCTBJIEH C TMO3UIMNA KYJIbTYpOCOOOpPAa3HOTO TOJXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJ0BeKa B OKpY’Kalollledl MpUPOIHON cpene, BOCTpEOOBAHHBIE B MOBCEIHEBHO M
KU3HU U TPaKTUUYECKOM aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOW €CTECTBEHHOHAayYHOM KapTUHE MHpA U
LHEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHH3alUU
OMOIOrMYecKoro 00pa3oBaHus.

CrtpykTypupoBaHHe cofepx aHHs y4eOHOro Marepuajga B MPOrpaMMe IO
OMONOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIFOLMHU. B COOTBETCTBHH C 3TUM B CTPYKType y4eOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIINE COJEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4YHOTO TO3HaHUs», «KieTka kak Omosiormueckas cucrema», «OpraHm3m Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opasve OpraHMYeCKOTO MUpay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATBLHOU
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUM OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

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

OCBOCHHE OOYYaIONIUMHUCS CUCTEMbl 3HAHUM O OUOJIOTUUYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIax, CIy>KalliuX OCHOBOM
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX Hay4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOTO yYPOBHsI OpraHW3AIluH, BBIAAIOIIUXCS OTKPHITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBanue y oOydYarolmUXCs TMO3HABATEIBHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaau3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH U TMOAXOJ0B K H3YYCHHUIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTAHOBJICHHE Y OOydJaroImuxcs oOmed KyabTypbl, (QYHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHWBATH SBICHUS OKPY’KAIOIIETO
MUpa JKUBOW MPHUPOABI HAa OCHOBAHMM 3HAHUN M OIbITa, MOJYYEHHBIX MPH
U3Y4YeHUU OMOJIOTHH;

dbopMupoBaHue y O0OyYalOIUMXCS YMEHUNM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MCSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU IMO3HAHUS YEJIOBEKOM >KHBOM
MPUPOIBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEM, COOTIOICHUS STUUECKUX
HOPM P OPOBEIECHUU OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTHYECKOUN KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IPUMEHCHHE TTPUOOPETEHHBIX 3HAHUM U YMEHUM B IMIOBCETHEBHOM JKU3HU JIJIS
OLICHKH MOCJIEICTBUI CBOEH JESATEILHOCTH M0 OTHOIICHUIO K OKPYXKaIOIlIeH cpere,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME W COONIONCHWE Mep NPOPUIAKTUKH
3a00IeBaHMA.

B cucteme cpennero oOmiero obpasoBanusi yueOHbI mpeameT «buomorusy,
M3y4daeMbIii Ha 0230BOM ypOBHE, SIBIISIETCS 00513aT€IbHBIM YICOHBIM MTPEIMETOM.



JInst u3yueHus OMoJoTUM Ha 0230BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

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

MeTobl TO3HAHUS KUBOUM TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB MPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJISIDHBINA, KJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctraB u ctpoeHune O€lKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonoruueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CtpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuIoI03a). buonorndyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapodoOHble cBoiicTBa. buonormveckue ¢GyHkuuu JunuaoB. CpaBHEHUE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyk1eruHOBbIX KucnoT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kierke. Knetounas reopust — npuMep B3aUMOJICUCTBUS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cucTemMa CuHTe3a Oerka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MHUTOXOHIApUN W Tuiactua. Bunbl tmactua. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYyHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue supa: saepHas o00JIouKa,
KapHoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Juarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupozae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMUBOM MPUPOIEN.

Tabmuer m cxembl: «llepuonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OelIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEHMM, DKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTHYECKUt OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

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

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxxenue m ero Buabl. KHCIOpOAHOE OKHUCIECHHE, WIH KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTH
SHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
O0enka. Otambl TpaHchsiuu. KoaupoBanune amMuHOKUCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Heknetounsie ¢popmbl xu3HU — BUpychl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmyHonedpuuuta yenoseka (BUY) — Bo30yaurens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel mutanus», «Metaboauzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukanus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kieTku. MHTepdasza u MuTo3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — Muto3. Craguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXXEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOIOTO.

Meito3. Cranuu Mmeiiosza. IIporiecchl, mpoucxoAsiiue Ha CTaAUsAX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3Ha4YCHUE MEH03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA U SIMYHUKHA. OOpa3oBaHWE U Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHHE.
[TapTrenorenes.

NunuBuayaneHoe pa3BuTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpPsIMOE, HENpsAMoe (JIuYMHOuYHOE). BnusHue



Cpeabl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BBHI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOTIPENAPATHI «CriepMaTo30U/1bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 3. «HaGmromenwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIKA JIYKa Ha TOTOBBIX MUKpOITIpEnapaTrax».

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

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Mcropust pazButus reHeTUKU. Ponb nuronorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MonorubpugHoe CKpeluuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokoneHus. IlpaBuno AgomMuHUpOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oyiHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOLIETO CKPEIIBAHUS
JUTs1 OTIpEe/IeNICHHs] TeHOTUIIa 0COOU.

CuemienHoe HacnenoBanwe mpuszHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HAaCJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUEeCKHUE KapThl.



I'enetrnka mosia. XpoMOCOMHOE OmNpeAeneHrue mosia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTH. BapuamoHHbIN psij U BapualmoHHasi KpuBasi.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalruid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PS0B B HACIAEACTBEHHOU n3MmenunBocty H. 1. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1I1P-anamu3a. HacnmencTtBenHnble 3a00JjieBaHUS 4YeJIOBEKAa: TICHHBIE OOJIE3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKHA U JICUCHUS] TEHETUIECKHUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHIECKUX 3a00JI€BaHNI YeJI0OBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-PecoBckuii, H. V1. BaBumos.

Tabauiel M CXEMBI: «MoHoruOpUAHOE  CKpEllMBAaHUE U  €ro
IIUTOTCHETUYECKAasE OCHOBa», «3aKOH pAaCHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHoe  CKpelIMBaHHUEY,
«uTomorudyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBAaHUAY, «Meio3,
«B3auMoIeCcTBUE AJUIEIBHBIX TE€HOB», «l'eHeTnuecknue KapThl pPacTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeThka mosay», «3aKOHOMEPHOCTH HacCJeIOBaHUS,
CLHEIUIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «Bub
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHYHMBOCTHY, «HacnemoBanme pesyc-
dakTopay, «['eHeTHKa rpyIn KpoBu», «MyTallnoHHAs H3MEHIHBOCTD.

O6GopynoBaHue: MOJSTU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozoduna» (HOpMma, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

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

Jlaboparopnas pabora Ne 6. «3yuenne MoaupUKaIIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOI.

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

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIMU U JOMECTUKAIUS.
VYuyenne H. WM. BaBuioBa 0 IMEeHTpaxX TMPOUCXOKACHUS M MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeJICKIIMU. MacCOBBIN ¥ UHAMBUAYIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHus. CKpellUBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH PpACTEHUM, >KUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonoruss kKak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Talibl
co3nanus pexomOmHaHTHOW JIHK wu TpaHcreHHeix opranm3moB. Kierounas
nHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKOIPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JemoHCTpauuu:

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

Tabmuuet u cxembl: kKapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpPHBIX pacTteHuil», «I[lopoabl ToMalHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX
pacteHuity, «OtnanéHras ruopuauzanus», «Padotel akagemuka M. @. MBaHoBay,
«llonmummonaus», «OObEeKTh OuOTEXHOJNOTUWY», «KileTouHble KyabTYypbl U
KJIOHHpOBaHUe», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opyaoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS».



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJJACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouoyioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYecKue: MOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMAaJ€OHTOJIOTHYECKOM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GpayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHaJOTHYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH Yy BceX
OpraHN3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONUU BHAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeIEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosronuu (CTI) u €€ 0OCHOBHBIE MOIOXKEHUS.

Mukposomonus. [Tonynsiiusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBxymue cuibl ((paKTophl) SBOJIOIKK BUAOB B MpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI U Jpeid
reHoB. M30sust U1 MUrpamusi.

EctectBenHbii 0TOOp — HampaBiusomuil Qakrtop dBomroruu. DopMel
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB Kak pe3yibTaT »dBOMIONUU. [Ipumepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

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

MakpoosBomonusi. DopMbl  IBOMONHK:  (prseTHYEeCcKas, JIUBEPreHTHA,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHne OoT HecleuHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paidaliysl.

JdeMoHCcTpanum:



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

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cyuectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  MOpoA  KHUBOTHBIX, «Ilomysamumy, «MyTaunoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanumn», «OOImas gereHepanusy,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIprucnoco6iIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Kojuiekiusa «[IpuMepsl 3alUTHBIX TPUCITIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJIEHUS ABOJIONHUNY», 00bEMHA MOJEIh
«CTpoeHHE TOJOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckass kapra wmupa, KoJieKus «@DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tipenapathl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, mytaruu (GopMbl KPBUIBEB H
OKpacCKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHICCKOMY
KPUTEPHUION.

Jlaboparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pPa3BUTHE KU3HU Ha 3emuie.

JloHayuHblE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
3BONMIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHUX.
DKCNEepUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKOM 3BoItolMU. HavanbHbie Tamnbl
ouonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emuie 1o 3pam u nepuonaM. Karapxei. Apxeiickas u
nporepo3oiickas »pbl. llaneosoiickass spa u €€ mnepuonbl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass »3pa u €€ mnepuoApl: NaJICOrCHOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa U TEOJIOTHYECKHX INpoueccoB. OCHOBHBIE JTallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cuctema OpPraHMYECcKOro Mupa Kak OTpaxeHue »3Boaonuu. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3inuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE TIOJIOKEHNUE YEIIO BEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI o00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npamoxomdaumi, YenoBek HeaHAepTalbCKuK, YenmoBek
pasyMHblii. Haxogku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajiougHas  (PKBaTOpHajbHAas),  MOHTOJOWIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  TMpEACTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmuupl u cxembl: «Bo3nukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHMSI YEJIOBEKAa M YEIOBEKOOOPA3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKne pace».

O6GopynoBanue:  Mymspku  «[IpoucxoxkaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAaHbOHLA), CIECNKUA WIN
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebna), TreoXpoHOJOTrHYecKas TaOnuIa, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHblie U MpaKkTHYecKue padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAaeMbIX OCTAaTKOB PACTEHUI U
KUBOTHBIX B KOJUICKIIHSIX).



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

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pasJesbl SKOJIOTUH. MeTOo bl SKOIOTrHYECKUX
UCCIIEOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Okonorunyeckue ¢akropel. Krnaccudukanus >SKoOJOrMYecKux (HaKTOpOB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYEeCKUX
(akTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTophl. Buner OMOTUYECKUX  B3aMMOJECHCTBUIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasurusm, koomnepaius,
MyTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B IMPUPOHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymbonbar, K. @. Pynbe, D. I'ekkens.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opraHu3moBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonornyeckne 0cCoOOEHHOCTA PACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

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

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

Tema 4. Coo01ecTBa M 3K0JI0rH4YeCKHe CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHAsl, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3u B
ouoreHose.

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



KOHCYMEHTBI, peaylleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckne (muuieBblE) YPOBHM 3KOCUCTEMBI. [lWineBble 1LEenu U CeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHYECKHE
nUpamMubl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJisinus, pazsutrue. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMa XBOWHOTO
WM IIAPOKOJMCTBEHHOIO Jieca.

AHTpOIIOT€HHbIE ~ DKOCHUCTEMBL.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (aktop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYEeCKOTo pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOCcTH OHOcPephl Kak
robasbHOM 3KocucTeMbl. [[MHaMuyeckoe paBHOBecHEe M OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKHE IUKIIBI 3JIEMEHTOB (yriiepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
['o6anbHbIE 2KOJIOTHYECKUE POOJIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEYECTBA. Coxpanenue
O6uropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA paIlOHATIBLHOTO
yOpaBJI€HUs TPUPOAHBIMU peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsi: A. JIxx. Tencau, B. H. Cykaués, B. W. Bepnaackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenn nutanus», «IKoJOTMUYECKas MHPAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOTrO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxuneWmme HMCTOYHUKHU
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAs
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexTy», «DakTopsl
pPaAMOAaKTHBHOTO 3arps3HeHust Owmochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenne xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJieKiuu «buorenosy», «Bpeaurenn BaxxHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», TIepOoapuul M KOJUICKIMH pPACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHUM TpynnaM OJHOIO BHUJA,



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



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHOJIOI'M HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOrpamMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeaMera «buosorusy»
BBIICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCA POCCUUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU ~YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYMUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS IMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOM W BOCIHUTATCIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MMATPUOTHU3MA,
YBOKECHHUS K 3aKOHY WM MPABOMOPSIAKY, YEJIOBEKY TPyJa M CTapIIeMy IMOKOJCHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUS YydeOHOro mpeameTa «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpMEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPCHHE >KU3HEHHOTO
OTbITa M OMbBITA JICATEIBHOCTH B MPOIIECCE peav3allii OCHOBHBIX HaIlpaBlICHUM
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBa;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Ke€HUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COIMAJIBHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU E€STEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM IPa)K1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOSIIEE MHOMOHAIMOHAIILHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOLIECHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHH, TMOHUMAHUS 3HAYEeHHUs OWOJOTMM B TO3HAHUHM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE YXOBHBIX IEHHOCTENW POCCUMCKOr0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHHE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi ACTETUKY ObITa, HAYYHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usznyeckoro BocnuraHusi, GOPMHPOBAHMSA KYJAbLTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy M :

NOHMMAHHUE U peanu3alus 310pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 3710POBbIO;

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

OCO3HAHUE TMOCIEICTBUI U HENPUATHUS BPEIHBIX MPUBBIUCK (ymoTpeOaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY101t00u¢e;

FOTOBHOCTh K AaKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIBLHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0 W C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX TIOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH TPOoO0JIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJIOTHUUECKHUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HAJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIILICHHS, SKOJIOTHYECKON KYJIbTYPBHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKOU IESITEIbHOCTH SKOJIOTUYECKON
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O0 MECTA B MOJIUKYIBTYPHOM MUDE;

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

NOHUMaHue crenudukn OUOJOTUM KaK HayKd, OCO3HaHHS €€ poJu B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUuss 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEIOBEKA U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpPaHEHHUs IPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMHU JII COBPEMEHHOW IUBUIIU3ALINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOJIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIEHUSI OO KYyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPU U3YYEHUU OUOJIOTHUH;

IIOHMMAaHWE CYLIIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4YaeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUH OKPYKAIOMIETO MHPA W MPOUCXOASIINX B HEM HW3MECHEHHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYalUsAX;

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



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUN MO OHOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHSA Y4eOHOTo mpenmera «buomorus
BKJIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAYYHbIE TIOHATHS, OTpPa)Karoline
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEIH(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, SIBJIIEHUE, MpOIlecc,
cUcTeMa, Hay4dHbId (DaKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue,  HAOJIOJeHUEe, U3MEPEHHUE,  OIKCIEPUMEHT U  APYIrHx),
YHHUBEpCAJIbHbIE yueOHbIE JeHCTBHsS (IMO3HABATENIbHBIE, KOMMYHUKATHUBHEIC,
PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH ¥ COI[MAIBHOW KOMIETEHIIMM O0O0yYaroumxcs, CHOCOOHOCTh
oOy4arommxcs UCIIOJI30BATh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,
MHUpPOBO33PCHYECKHE 3HAaHWS W  yHHUBEpCalbHbIEe Yy4eOHbIC JCHCTBHUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
NEeUCTBUAMM:

1) 6a30BbI€e JJOrHUecKHe JeiCTBUS:

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

UCIIOJIb30BaTh MPU OCBOEHWUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILUICHUS
(amanu3a, cuHTE3a, CpaBHEHMsI, KiIacCUpUKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICII
OMOJIOrMYECKUX MOHATHH (BBIACIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAHABIMBAThH
CBSI3U C APYTUMU NOHATUSAMH);

ONpEeNENATh LU JACSITEIbHOCTH, 3a/laBas NapaMeTpbl W KPUTEPUH HX
JIOCTUKEHHUS, COOTHOCUTD PE3YyJIbTaThl AECITEILHOCTHU C MOCTABICHHBIMH LIESIMU;

UCTOJIb30BaTh OMOJIOTUYECKUE TOHATHUS A O0BsACHEHUS (PaKTOB U SBICHUI
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHbBIC, JACIyKTHBHBIC, IIO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTHM M TMPOTHBOPEUYUS B PACCMaTPUBAEMBIX
SABIIEHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSATH CXEMHO-MOJICIIbHBIC cpencTa  AJA IpeCTaBICHUS
CYIIECTBCHHBIX CBSI3€ M OTHOIIECHUH B M3y4aeMbIX OMONOTMUYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATBHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

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

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeEabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0OBATEIbCKHE IeHCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON I TEILHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUYCCKUX 3a1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 10 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETalllH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIUsSIX, B TOM YHCJIC TIPU CO3/IaHUN YUYeOHBIX U COIUATBHBIX TIPOCKTOB;

(bopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIC CBSI3UM M aKTyallMu3MpOBaTh 3ajaudy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJAWTh apryMEHThl JUIsl JT0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JEHUCTBUS B PO ECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(MOpMAIK (TEKCTEe YI4eOHOTO
MOoCOOMsI, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPILICEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOJIB30BaHUS PA3TUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Oouosiorndyeckor mHMOpMALME: TNPUMEHATh XUMHUYECKHEe, (U3NYECKHE W
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMM

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaraeMoit
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJdbHBIE CpeAcTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMHU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas 1esITeJIbHOCTh:

NOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOCHCTBUS NP PEIICHUN yIeOHOU 3a1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJIIIEKTHUBA,;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JECHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh HJAEU C TO3UIMM HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMU ACICTBUSIMH:

1) camoopranuzanus:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JECUCTBUSX MU IMOCTYIKAaxX MO OTHOIIEHWIO K KHUBOW MpUpOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSIX;

CaMOCTOSATEJILHO  COCTABJIATH IUIAH pEIIeHHs NpoOJeMbl C  y4€ToOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW DSPYIUIHH B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKHM WU CBOCBPEMEHHO IPUHUMATH PELHICHUS II0 HX
CHIDKECHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M apryMeHTbl JAPYTHUX @pU aHAJIU3€ pe3yIbTaToOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosnorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATECIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

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

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CHUCTEME HAayYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMUHOB W TOHSTHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIECTB M TMpPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJISLNs), YPOBHEBAsT OpraHU3alMs >KUBBIX CUCTEM,
CaMOBOCIIPOU3BeAEHUE (PENMPOTYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouomorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunosa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacrenuit H. . BaBuioBa), onpenensiTe IrpaHUIIbI
UX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIIBM)KEHHE  THUIOTE3bl,  BbIABJICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX



PE3yJITaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBCHHBIC NMPU3HAKH BHPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PA3MHOKCHHS, WHANBUAYAIBHOTO pa3BUTHS  OpraHHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOJIOTHYCCKUX
IIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/10pPOBbS U 3[0POBbS
OKPYXKAIOIIUX JTFOCH, COOJII0/ICHNST HOPM TPaMOTHOTO TMOBEICHUS B OKPY KAFOIIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOJUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owooruu u OMOTEXHOJOTUH  JJI1  PalMOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
JTUTHOPUIHOE CKpEIIMBAaHUE, CICIICHHOE HACIeIOBAaHUE, COCTABIISATh CXEMBI
MOHOTHOPHTHOTO CKpPCUIUBAHUS JUIS TPEJCKa3aHus HACIEIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBHITIONHATh J1aOOpAaTOpHBICE W TIpaKTUYECKue paboThl, COOIIOIAThH
npaBuia mpu pabore ¢ ydeOHbIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MAacCOBOM MH(OpMAIUHU, HAYYHO-TIOMYJISpPHbIC
MaTepHalbl), ITUYECKHE aCIMEKThl COBPEMEHHBIX MCCIEIOBaHHI B OHMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMONOTHYecKyt0 HUH(POpPMAIIUI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh OHITHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydueOHoro mpeamera «buonorus» 6 11
Klacce OIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBCHHBIX HAyK, B (POPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a/1a4;

YMEHHE PacCKphIBaTh COJEPKaHHE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPTraHW3MOB, BU000pa30BaHUE, KOJIOTHYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKass TEOpHUs SBOJIOIHUH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTPENENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJeTh METOJaMHU HAYYHOI'O MTO3HAHUS B OMOJIOTHH: HAOIIOCHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEeHHBIX
PEe3yIAbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATUM, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TONYJAIUN, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUsI, MPUCIOCOOICHHOCTH
OpraHW3MOB, JICHCTBUS JKOJOTMYECKHMX (PAaKTOPOB HA OpPraHU3MBI, TEepeHoca
BEIIECTB M IOTOKAa HYHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXUMUYECKHUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIE 3HAHUSA A OOBSICHEHUs OUOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS NMPAKTUYECKUX PEIIEHUM B IMOBCEIHECBHOMU
KU3HA C 1EJIbI0 oOecreyeHus O€30MacHOCTH CBOErO 3/0POBbS U 3[I0POBBSA
OKPYXAIOIIUX JTIOACH, COOMI0OIEHUSI HOPM TPaAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJWMOCTH HWCIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]adl, COCTABISTH CXEMbI
MEePEeHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHUE BBIMONHATh J1aOOpAaTOpPHBIE W MpaKTUYECKue padoThl, COOII0IATh
mpaBmiIa nmpu pabote ¢ yueOHBIM U JaO0OPaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEPKAaHUS, BKIIOUYAIONIYI0O TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMY IS PHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHUE CO3JaBaTh COOCTBEHHBbIE IMCHMEHHBIE U YCTHBIE COOOIIEHHUS,
000011as1 OMOJOTMYECKYI0 MH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

KoaundyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBple crcTEMBI M UX OpraHU3aLus 1 https://m.edsoo.ru/ST7SVKFTX
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKU 8 1 https://m.edsoo.ru/YTLWWIJEO
4 KuzHenesaTenbHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
PasmHOkeHNE aJIbHOE
5 MHOCEHHE 1 HIHBUAYAIRH 5 i https://m.edsoo.r/GE6W1A7CY
pa3BUTHE OPraHU3MOB
HacneactBeHHOCTh M N3BMEHUYHUBOCTD
6 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenexkuusi oprann3MoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOT U
8 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/FDBO8R36J]
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
Bo3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
2 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 Opranu3Mbl U OKpy>KaroIias cpeia 5 1 https://m.edsoo.ru/XNFOD96AA
Coo01ecTBa 1 3KOJIOTHUECKHIE
4 9 https://m.edsoo.ru/WXWAVS56F
CUCTEMBI
5 PezepBHoe Bpemst 2 https://m.edsoo.ru/T3R3FWNON
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTe/ibHbIE PECYPChI
padoThI padoTsbI

1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS
MeTo1bl TO3HAHUSA KUBOM
npupoel. [IpakTudeckas
pabota Ne 1 «Mcnons3oBanme

2 1 0.5 https://m.edsoo.ru/GAB23860W
pa3IUYHBIX METOJOB TPH
M3y4YEHUHN OMOJIOTHYECKHUX
00BEKTOBY
Brnomornueckue cucteMsl,

3 1 https://m.edsoo.ru/A7VOYD215
MPOLIECCHI U UX U3YyUEHHUE
XHWMHYECKUI COCTAB KIIETKH.

4 1 https://m.edsoo.ru/L17LI590V
Bopaa n muHepanbHbie conu
benku. CoctaB u cTpoeHue

5 1 https://m.edsoo0.ru/V33INUWSW
OCIIKOB
®epMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas

aborta Ne 1 «M3yuenue

6 P “yq 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTAJINTUYECKOU aKTUBHOCTH
(dhepMeHTOB (Ha IpUMeEpe
aMUJIa3bl WK KaTalasbl)»
VYraesoasl. JIunuasl 1 https://m.edsoo.ru/OJ7NFITI5
Hyxneunossie kucnotsl. AT® 1 https://m.edsoo.ru/WOELRA9B3
Hcropus 1 MeTO bl U3y4EHUS 1 https://m.edsoo.ru/JIXQMJOGM3




kietku. Knerounas teopust

10

Knerka kak 1esoctHas )xuBas
cucreMa

https://m.edsoo.ru/XDCLRAF1Q

11

Crtpoenune 3ykapuoTUYECKOU
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoeHus
KJIETOK PaCTE€HH, J)KUBOTHBIX,
rpuboOB 1 OaKTepuil Moj
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIMICAHHE»

0.5

https://m.edsoo.ru/KZ01WS5LJY

12

OOMeEH BELIECTB HITH
MeTaboIn3M

https://m.edsoo.ru/LOB3I13XYZ

13

doTtocunaTe3. XEeMOCHHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTUYecKuii 00OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHBIN UK KIETKH.
Henenune kaeTku. MuTo3.
JlaGopaTtopnas pabota Ne 3
«Habmronenne Mmuto3a B
KJIETKaX KOHYMKA KOPEeIKa
JIyKa Ha TOTOBBIX
MHKpOIIpernapaTax»

0.5

https://m.edsoo.ru/COINPWLF4

16

Buocunres Oenka. Peakiusa
MaTPUYHOTO CUHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancnsanus — GMOCUHTE3
Oenka

https://m.edsoo.ru/TEFDKDDWWM

18

Hexnerounslie (opMbl )KU3HU
— BUPYCHI

https://m.edsoo.ru/9PGSSFAJB




19

DopMbI pa3MHOKECHUS
OPraHu3MoB

https://m.edsoo.ru/2JLXB4AOR

20

Meiios

https://m.edsoo.ru/SNUXKO0X86

21

OO0pazoBaHue U pa3BUTHE
II0JIOBBIX KJICTOK.
Orm1010TBOPEHHE.
JlabopaTtopHnast pabota Ne 4
«M3ydeHne cTpoeHus MOJIOBBIX
KJIETOK Ha I'OTOBBIX
MUKpOITpernapaTaxy

0.5

https://m.edsoo.ru/C29L4DXB8

22

WNHnmBuayanbHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/MA4T8L5SAD

23

I'enetnka — Hayka o
HAaCJIEACTBEHHOCTH U
W3MEHYUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJIeTOBaHUS MPU3HAKOB.
MonorubpuaHoe CKpeluBaHue

https://m.eds00.ru/YYQSGIOWI2

25

JluruOpuHOE CKpeIIBaHUE.
3aK0H HE3aBUCHUMOTO
HacJeA0BaHUs TPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuernieHHOE HaclleJOBaHHUE
npu3HakoB. JJaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPUTHOTO
U TATUOPUTHOTO CKPELIMBaHUS
y Ap030¢HIIbl HA TOTOBBIX
MHKpOIIpernaparax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2




27

T'enetuka nona. Hacinenosanue
HpI/IBHaKOB, CICIINICHHBIX C
II0JIOM

https://m.eds00.ru/3GYGV47YM

28

N3MeHUMBOCTb.
HenacnencrBennas
M3MEHYUBOCTh. JlaboparopHas
pabora Ne 6. U3yuenue

MO (DUKAITUOHHOU
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIIMOHHOTO psija U
BAPUALIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBennas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 7. «AHanu3 MyTarui
y 1p030(¢ bl Ha TOTOBBIX
MUKpOTpernaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

T'enetnka degoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBubIil ypok. O600mIeHIE
o teme «HaciencTBeHHOCTh 1
W3MEHYHBOCTH OPTaHU3MOBY

https://m.edsoo.ru/E2IXRS2EB

32

CGJ’ICKHI/IH KaK HayKa U IMponecc

https://m.edsoo.ru/3128P31.98

33

MeToasl ¥ JOCTHKEHUS
CEJICKIIUU PaCTECHUM 1
’KUBOTHBIX

https://m.edsoo.ru/JSK3Q6W0J

34

buorexHonorusa kak OTpaciib
IIpOU3BOJACTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoubHusbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoThI

DBOJIIOIHS U METOJIBI €€

1 1 https://m.edsoo.ru/6KWQIKBKU
W3y4YEHUS
Hcropus pazsutus

2 . 1 https://m.eds00.ru/OSWC47SSX
MpeACTaBICHUI 00 YBOTIOIUN

3 MuUKpO3BOTIOLHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsammst Kak s7eMeHTapHas
€IMHUIA BUJIA U BOJIIOIUH.

4 Jlabopatopnast padota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIOH»
JIBYOKylye CHIIbI

5 (amemeHTapHbIe (HaKTOPHI) 1 https://m.edsoo.ru/3AEH6CNOWI
IBOJTIOIIHI
EcrecTBenHbIit 0TOOP 1 €10

6 1 https://m.edsoo.ru/DY32BUDOO
hopmbl
Pe3ynbratel 3BoOIOIUY:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U
BHI000pa30BaHUE.

7 F1000P 1 0.5 https://m.edsoo.rt/ WAJHSTLOB

JIaGopatopHas pabota Ne 2
«Onucanue NpucnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIBHOTO
XapaxkTepa»




Hamnpasnenus u nyru

1o Teme «Bo3HUKHOBEHHE U

8 https://m.edsoo.ru/PI1FIOYV3
MaKpO3BOJIIOLUU

9 HeoOGparumocTs 3BoOIMN https://m.edsoo.ru/CLA9VC5J]
Wcropus xu3Hu Ha 3emiie U

10 .. https://m.edsoo.ru/MJYY 1M VX7
METOJIbI €€ U3YICHUS
T'unores OUCXOXKIC

11 HHOTE3BI HPOUCXOAICHIA https://m.edsoo.ru/EKNHXBOS?2
SKU3HU Ha 3eMile
PasButne xxu3Hu Ha 3eMiie 110

12 https://m.edso0o0.ru/ECINSTE62
apam U epuoiaMm
OCHOBHBIE ATAIBI YBOJIIOINH
PaCTHTEIHLHOTO W YKUBOTHOTO
mupa. IIpaktnueckas padora Ne

13 p p p 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «M3y4yeHne uCKomaemMbIX
OCTaTKOB PACTCHHI M )KUBOTHBIX
B KOJUIEKIIUIX)»
CoBpeMeHHas cucrema

14 https://m.edsoo.ru/WSEXNI9YAK
OpPraHUYECKOTO MUpa
OBOIIOMS YEJIOBEKA

15 1 https://m.edsoo.ru/ADV3JERUE
(anTpOMIOTEHE3)
JBwxymue cuitbl (hakTopsbl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOTIOreHEe3a
OCHOBHBIE CTaUUA 3BOJIIOLINHA

17 A H https://m.edsoo.ru/14G19MQ4K
JeJjj0BeKa
UYenoBeueckue packl U

18 MIPUPOJHBIE aaNTAllU https://m.edsoo.ru/XL7QKC5PK
YeoBeKa
PesepBurblii ypok. O000I1I€HIE

19 p P B https://m.edsoo.ru/R6L7VY2GB




pa3BUTHE )KU3HU HA 3emiie»

20

DKoJIorus Kak HayKa

https://m.edsoo.ru/K46KONS61

21

Cpenpl oOuTaHus U
9KOJIOTUYECKUE (haKTOPHI

https://m.edsoo.ru/DCOIEUIC9

22

AbGunotnueckue paKkTopsI.
JlabopaTtopHnas pabota Ne 3.
«Mopdonoruueckue
OCOOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTAHUSD.
JlabopaTtopnas pabota Ne 4.
«BnustHEE cBETa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYCa

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buoTtnueckue GakTopsl

https://m.edsoo.ru/A6ZSMGNQR

24

DKOJIOTHYECKHE XapaKTEPUCTUKHI

nonysiiue. [IpakTudaeckast
pabota Ne 2 «IToncuér
IJIOTHOCTH TOTYJISIIIHIA Pa3HbIX
BHJIOB PaCTCHUIN»

0.5

https://m.edsoo.ru/X42J6ABRN

25

CooOriecTBa OpraHu3MOB —
OHOLIEHO3

https://m.edso00.ru/0T2K1PNGZ

26

DKOJIOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

OcCHOBHBIE TTOKa3aTEIN
9KOCHUCTEMBI. DKOJIOTHUYECKHUE
nupamuabel. CBoiicTBa
skocucreM. Cykieccust

https://m.edsoo.ru/NSTEWOGPE

28

Hpnpoz[HHe 9KOCHUCTCMBI

https://m.edsoo.ru/ WIDMMUBCS5

29

AHTpOHOFeHHLIC 9KOCHCTCMBI

https://m.edsoo.ru/WRS65U3WC




buocdepa — rinodanbHas

30 1 https://m.eds00.ru/2X1VG5Q18
SKOCHUCTEMA 3EMIIU
3aKOHOMEPHOCTHU

31 1 https://m.edsoo.ru/V5JT6B387Z
CYIIECTBOBaHHS OHOCHEpHI
UYenosevecTBo B Onocdepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3emuin
CocyIrecTBOBaHNUE

33 YHICCTBOBATHE HPHPOAB! H 1 hitps://m.edsoo.ru/187G37606
YeJI0BEYECTBA
Pesepubriit ypok. O60011eHIE

34 TeMbl «Co00IIIeCcTBa 1 1 https://m.edso0.ru/SW5XCF3K6
JHKOJIOTUYECKHAE CUCTEMBD)

OBIIEE KOJJMYECTBO YACOB I10 34 )5

[TPOI'PAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

CpopMHpPOBAHHOCTh 3HAHUM O MECTE€ W POJH OWOJIOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCUHCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (QYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa ISl pPelIeHUs

JKHM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJCp)KaHWE OHWOJOTHYECKUX TEPMHUHOB H
TIOHSATUN: KU3Hb, KJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIus JKUBBIX CHUCTEM, CAaMOBOCIPOU3BEACHHUE (PEIpPOTyKITHS),

HACJI€ACTBEHHOCTh, U3MCHYNUBOCTE, POCT U Pa3BUTHC

YMeHue uznarate OMOJIOrHYECKUe TEOpUH (KJIETOUHasi, XpOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunosa), onpenensaTs rpaHUIbI ©X TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHA B ouoaoTHU
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHru3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIAABJICHHC 3aBUCUMOCTHU MCKOAY
HCCICAYCMBbIMH BCIIMUNHAMU, 00BsACHEHHE MOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOprI U 3aKOHOB; YMCHHUC

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

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIEIATH CYHICCTBCHHBIC TIIPHU3HAKHW BHUPYCOB, KIICTOK
IIPOKapuoT U ISYKAPHUOT, OJHOKJICTOYHBIX W  MHOTOKJICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTHU mponeccoB oOMeHa BCIICCTB n
IMpEBpallICHUA OSHEPrun B KIICTKE, q)OTOCI/IHTGSa, IIaCTHYCCKOTO H
OHEPTCTUYICCKOTO O6MeHa, XCMOCHHTE3a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opranusMa (OHTOT€HE3)




YMenue MMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OMOJIOTHYECKUX mpouecCoB U SIBJ'IGHI/If/'I, I IIPUHATUSA TPAKTUYCCKUX
pelIeHN B TOBCETHEBHON )KHU3HH B LIEJsIX oOecrieyeHus 0e30macHOCTH
CBOETO 370POBBS M 37I0POBBS OKPYXKAIOIIUX JIFO/ICH, COOIOICHUSI HOPM
T'paMOTHOI'O IIOBECACHUA B

OKpPYXKaIoIle  MPUPOIHOU

HCIIOJIBb30BaHUA

cpexne;

NOHUMaHHE HE00X0IMMOCTH JOCTHKEHUI
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PalMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

VYMeHue pemiatbh 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTHOPUTHOE CKpEIIMBaHKE, CIEIJIEHHOE HaCleOBaHUE; COCTAaBISAThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUA JJI npeackazaHusa

HacCJI€aOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U J1abOPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLIEHHWBATh M HHTEPHPETUPOBATH HMH(OPMALIUIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTepHAIbI);
9THUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEIOBaHUN B OHOJIOTHUH,

MeauIMHe, OMOTEXHOJIOT U

10

YMeHne co3maBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIICHUS,
0000m1ass 6MoJIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01ero oopa3oBaHus

CchopMupOBaHHOCTh 3HAHUI O MecCTe W pOJU OMOJOTMU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHON KapTHHBI MHpa U Hay4yHOTO MHUPOBO33PEHHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAJIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJISl PELIeHMs

JKHN3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATh COACPIKAHUC OMOJIOrHYCCKHUX TCPMHUHOB U

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




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOJICHHOCTD OPraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (bakxTopsI, IKOCHUCTEMA,
MNPOAYLUCHTHI, KOHCYMCHTHEI, PECAYUCHTHI, nenu IIMTaHUA,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMenue uznarate OMOJIOTHYECKUE TEOpUH (IBOJIOLMOHHAS Teopus Y.
JlapBuHa,  CHUHTETHYECKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apopiieBoro cxojactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBepiioBa, yueHus o
o6uochepe B.M.  Bepnanackoro), ompenensTb  IPAaHULBl  UX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUST B OHOJOTUH
(Habmro/leHNe W OIMMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBIICHUN;
OpraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMBIMU BEJIMYUHAMH, OOBSICHCHHE TIOJTYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYUCHHBIX peSYJ'H)TaTOB)

Ymenne BBIJICIISATh CYILIECTBCHHBIC NpU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJIOB, TMOMYJISNUN, MPOIYICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEOLIEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHON U3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, TMPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (DaKTOpOB Ha OpraHU3MBEI,
HepeHoca BEIIeCTB U MMOTOKA SHEPTHU B 3KOCUCTEMAX, aHTPOIIOTCHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEUIECTB U

OMOTEOXMMHUYECKUX IIMKIOB B Onocdepe

YMeHue OpUMEHSTh TONy4YCHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKHUX IMPOILIECCOB U SIBICHUM, AJIS MPUHSATHS MPAKTHYECKUX
pelleHrid B MOBCEAHEBHOM KU3HU B LIEJSAX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJIEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MpHpOAHON  cpene;
MOHUMaHHE HE0OX0IUMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ounoJorun AJI1 paquOHAJIBHOTO MPUPOAOIIOJTIb30BAHN A

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCEMBbI IIEPEHOCA BCHICCTB U DHEPTHU B DKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHMe BBINOJMHATH J1a0OpaTOpHble M MpaKTHYECKUue paboThl,
coOmonark npaBuiaa npu pabore ¢ y4yeOHbIM U JaOOpPATOPHBIM

o0opynoBaHueM




YMeHHe KPUTHUYECKH OLEHUBATh W WHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICP)KAaHM, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3nuyHblX UcTOYHUKOB (CMMU, Hay4dHO-NONyJIsipHBIE MaTepUalbl);

? paccmarpuBath rio0anbHbIE 9KOJIOTUYECKHE po0JIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOILIECHUIO K HUM COOCTBEHHYIO
HO3ULUIO
YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJOTUYECKYI0 WH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrmapar OuoIorun




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoiM mpupoze. Ponb OGuonoruu B (GopmMHpoBaHUU

COBPEMEHHOI Hay4HOU KapTUHBI Mupa. CrcTemMa OMOJOTHYECKUX HAyK

1.2

MeTo1bl TO3HAHUS KUBOW IPpUPOIbl (HAOII0AEHNE, SKCIIEPUMEHT, ONKCaHUE,
U3MEpeHue, Kiaccu(ukanus, MOIECIUPOBaHHE, CTaTHCTHYECKas oOpaboTka

JTAHHBIX)

JKuBrIle cucTeMBI 1 HX opraHusanunsa

2.1

XKusble cucteMbl (OMoCHCTEMBI) Kak IIpeaMeT u3ydeHus 6uonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISIPHO-T€HETHYECKUN, KIICTOYHBIH,

OpraHU3MEHHBIN, TOMYJISIIHOHHO-BUIOBOM, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKHUE HIIEMEHTHI: MaKpOAJIEMEHTHI,
MHKpPOd3JeMeHThl. Boma w MuHepandbHble BemecTBa. DOYHKIIMU BOJABI H

MHUHEPAJIBbHBIX BEIICCTB B KIICTKC. Hozmep;xaHHe OCMOTHYECKOI'0 OanaHca

3.2

Benku. CoctaB U cTpocHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEpPHI OCIIKOB.
HesamenuMble ¥ 3aMEHHMMBbIE AMHHOKHMCIIOTHI. AMMHOKHMCIIOTHBIA COCTaB.
YPOBHH CTPYKTYPBI OCIKOBOM MOJICKYJIbI (IICpBHYHAS, BTOPUYHAS, TPETHYHAS
Y 4eTBEPTHYHAs CTPYKTYpa). XMMHUYECKUE CBOMCTBA OEIKOB. brosjornyeckue
GbyHKIMH OENKOB.

depmeHThI — OMoJIoTHYecKrne KaTanu3aTopbl. CTpoeHne pepMeHTa: akTUBHBIN
LeHTp, cyoctpatHas cnerududHoctb. Kodepmentsl. Butamunbl. OTnuuus

(I)epMeHTOB OT HCOPTaHNYCCKUX KATaJIN3aTOPOB

33

VYraeBonapl: MOHOcaxapuabl  (TJIIOKO3a, pubo3a M J1e30Kcupub03a),
aMcaxapuibpl (caxaposa, JIakTO3a) M IOJIMcaxapuibl (Kpaxmai, TJIMKOTEH,
Ler103a). buonornyeckue GyHKIMK YTiIeBOIOB.

Junuasl:  TpUrIMUEpHIbl, crepouabl, ¢ochomunuasl. 'mapoduiabHO-
rupodoOHbIe cBoiicTBa. buonoruueckne ¢ynkiumu aunuaoB. CpaBHeHHE

YrijieBo10B, OCJIKOB U JIMTIUIOB KaK HCTOYHHUKOB SHCPTHUU

34

Hyxneunosbie kucnorsl: JHK wu PHK. Hykneotunst — MoHOMepsI




HYKJIeMHOBBIX KucioT. Ctpoenune u ¢ynkiuu IHK. Ctpoenune um QpyHKINH
PHK. AT®: ctpoenue u pyHKIuU

3.5

Hwuronorusa — Hayka o kierke. Knetounas teopusi. MeTopl M3y4eHUs KIETOK

3.6

Knerka kak nenoctHas xuBas cuctema. O01ne Npu3HaKky KIETOK: 3aMKHYTas
HapyxHas MmemOpaHna, mosekyisl JIHK kak renermueckuil anmapatr, cucrema

cuHTe3a Oerka

3.7

Tunel kieTrok: sykapuoTHYecKas U IpokapuoTtuueckas. (OcoOEHHOCTH
CTpO€HHUsl MpoKapuoTHueckoil kieTku. Kilerounas creHka OakTepHil.
CrpoeHue sykapuoTHueckod KiaeTkH. OCHOBHBIE OTJIMYUS PACTUTENIBHOM,

KUBOTHOM M IpUOHOM KIIETKH

3.8

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, TTIMKOKAIMKC, WX
¢dbyaknun. [Inazmatnyueckas memOpana, €€ cBoiictBa u ¢yHkiun. [{uTomnazma
u e€ opranoupl. OTHOMEMOpaHHbBIE OPraHOW B! KIETKU: SHI0IIa3MaTHYeCKast
cetb (OIIC), ammapar T'ombmxu, nu3ocombl. [loayaBTOHOMHBIE OpPTaHOU/IBI
KJIETKH: MUTOXOHJPUH, TU1acTU bl [IponcxokaeHne MUTOXOHIPUM U TUTACTU/L.
Bunpl mnactun. HememOpaHHble OpraHou/ bl KIETKU: pUOOCOMBI, KIETOUHBIN

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOUIOB KIETKU. BritoueHus

3.9

SAnpo — perymsaTopHbIi 1eHTp KieTku. CTpoeHue siapa: sjuepHas 000J0uKa,

KapuoIlla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/ISHGIIGHTCJ'IBHOCTI) KJICTKHU

4.1

OOMeH BemecTB, WM METa00IM3M. ACCUMHIIIALMS (TUIACTUYECKU 0OMEH) 1
JTMCCUMWIALIUS (JHEPreTUYECKHA 0OMEH) — JIBE€ CTOPOHBI €IHOTO IIpoIiecca
MeTabonmm3Ma. Tumbpl oOMeHa BEHIECTB: aBTOTPO(MHBIA M TETEPOTPOQHBIMN.

Ponb ¢pepmenToB B 0OMEHE BELIECTB U MPEBPAILEHUU YHEPTUU B KIIETKE

4.2

®ortocunre3. CBeroBas W TeMmHOBasg (a3pl (QorocuHTe3a. Peakiuun
doTtocunTe3za. DPeKkTuBHOCTh (OTOCHHTE3a. 3HayeHHe (HOTOCUHTE3a JUIs
XKU3HU Ha 3emie. BnusHue ycrmoBuil cpeabl Ha (OTOCHHTE3 U CIOCOOBI
MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIoIIne OakTepuu. 3HAUeHHE XEMOCHHTE3a IS

JKA3HM Ha 3emiie

4.3

3HepreTquCKHﬁ 0OMEH B KJICTKE. Pacmiennenne BCIICCTB, BBIJACICHHUC H
AKKYMYJIIMPOBAHUEC OSHCPIrUM B KIICTKE. OTallbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. BpO)KeHI/Ie " €ro BUIbI. KncnoponHoe OKHCJICHHUEC, HJIN KIICTOYHOC

npixanue. DPPEeKTUBHOCTh IHEPreTUIECKOTO OOMeHa

4.4

Peakuuu wmatpuuHoro cuHTe3a. ['enermueckas wuHbpopmamus u JIHK.

Peanuzanus reHeTuyueckou I/IH(I)OpMaI_II/II/I B KiIeTke. ['eHeTHuecKuii KoJ U ero




ceorictBa. Tpanckpunuusa — wMarpuusblii cuHTe3 PHK. Tpancmanms —
6uocunres Oenka. KonupoBanue aMmuHOKHCHOT. Pons pubocom B OnocunTese

Oenka

4.5

Hexnerounsie opmer xku3Hu — BUpychl. Mcropust otkpeitusi Bupycos (.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEIESATEIILHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHMid, XKUBOTHBIX M YEJIOBEKA, BBHI3BIBACMEBIC
Bupycamu. Bupyc ummyHozeduumra uyenoeka (BUY) — Bo3Oyaurens

CIT1a. [TpodunakTuka pacnpoCTpaHEHHS] BUPYCHBIX 3a00J1€BaHMIA

PasMHOkeHME 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii nmki, WM S>KU3HEHHBIM UK KiIeTku. WHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B uHTepdase. Perumkanus — peakiyus MaTpU4HOTo
cunte3a JJHK. Crpoenue xpomocoM. XpoMOCOMHBIN HabOp — KapUOTHIL
JIuniouHBIH M TaIJIOWJAHBIA ~ XPOMOCOMHBIE HAOOpbl.  XpOMAaTHIBI.
[uTonornyeckue OCHOBBI PAa3MHOKEHHMS W WHIAUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kietkn — Muto3. Cragum murosa. IIponeccsl, nmpoucxoasmue Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHTO3a

5.2

®opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrioyioe ¥ moyioBoe. Buabl OGecnonioro
pPa3sMHOXEHHS: JCJICHHE HAIBOE, TMOYKOBAaHHE OJHO- M MHOTOKIJIETOYHBIX,
ciopooOpa3oBaHue, BEreTaTHBHOE  pPa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €0 3HAUYCHUEC NJIA CCIICKIIUU

53

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUSA OT OECIOJIOrO.
Meiio3. Craguu menosa. IIporeccel, nmpoucxoadiine Ha CTaausx Meio3a.
[ToBenenue xpomocom B Meioze. KpoccunroBep. buonornueckuii cMbICi U

3Ha4YeHUE MeHo3a

54

I'ameTorenes — mponecc O6paSOBaHI/I$[ IMOJIOBBIX KIICTOK Yy JKUBOTHBIX.
IlonoBeie keNe3bl: CEMEHHUKH W SIUYHUKH. O6pa3013aHHe U pPa3BUTHC
IIOJIOBBIX KIJICTOK — I'aMCT (cnepMaTosom[, HﬁHeKﬂeTKa) — CIICPMATOI'CHE3 H
OOTI'CHC3. Ocobennoctu CTPOCHUA SUIEKIIETOK U CIICPMATO30U10B.

OmnonotBopenue. [laprenorenes

5.5

WnpuBuayansHoe  pa3BuTue  (OHTOTE€HE3). OMOpHOHANBbHOE  Ppa3BUTHE
(aMOpuorene3). Ortanbl AMOPUOHAIBHOIO PA3BUTHS Yy IO3BOHOYHBIX
KUBOTHBIX: JIpOOJIeHHe, racTpyisuusi, opraHoreres. IlocTamOpuoHanbHOE
pa3ButHe. Tumbl MOCTAIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE, HEMpsIMoe
(mmunHOuYHOE). BrnusHME cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CrocOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

Poct n Pa3BUTHC paCTCHHﬁ. Onrorenes IOBCTKOBOI'O pacCTCHUA: CTPOCHUC




CCMCHHU, CTAIUN PASBUTHA

HaCHCI[CTBCHHOCTb U USMCHYUBOCTb OPraHMN3MOB

6.1

IIpeamer w 3amaum reHetuku. lcropus pasBuUTHS TEeHETHKU. Bxuan
POCCUMCKHX U 3apYOEkKHBIX YUEHBIX B Pa3BUTHE FEHETUKH. MeTO 1bl FTEHETUKU
(THOPHUIOIOTHYECKUH, IUTOTCHETHYSCKUH, MOJEKYISIPHO-TCHETUICCKHN ).
OcHoBHbIE T€HETHYECKUE MOHATUSA. ['eHeTnuecKasi CHMBOJIMKA, UCTIOIb3yeMast

B CXEMax CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH HacCJel0BaHUs NMPU3HAKOB, yCTaHOBIEHHbIe . Mennaenem.
MonoruOpuaHOe CKpenMBanue. 3aKOH eauHooOpasusi THOPHIOB IEPBOTO
nokosjeHus. [IlpaBwio NOMUHUpOBaHHUS. 3aKOH paCHIENJIEHUS TPU3HAKOB.
I'unoresa ynctoTel rameT. [10JIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  ckpeuiuBaHue. 3aKOH  HE3aBUCHUMOIO  HAacCJeIOBaHUS
npu3HakoB. [[uToreHeTHUeCKHe OCHOBBI JTUTHOPUIHOTO CKPEITUBAHMUSL.
Ananusupyroiee  ckpemuBaHue.  VMcnonp3oBaHME — aHAIM3UPYIOIIETO

CKpCIIUMBAaHUA IJId ONIPEACIICHUA TCHOTUIIA ocobu

6.3

CuermsieHHOe  HacienoBaHwe Tmpu3HakoB. Pabora T. Moprana mo
CIICTUICHHOMY HaclleOBaHUIO TeHOB. Hapymienuwe cuemnjeHuss T'€HOB B
pe3ynbTaTe KpOCCHHroBepa. XpOMOCOMHAsl TEOpHUS HACIEICTBEHHOCTH.
I'eneTnueckue KapThl.

I'eneruka mosia. XpoMOCOMHOE OMNpEACNICHUE MMoja. AYTOCOMBI U TMOJIOBBIE
XpoMocoMBbI. ['oMoramMeTHble U rereporamMeTHble opranu3msl. HacnenoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C II0JIOM

6.4

N3menunBocTh. Buabl N3MEHYUBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHASI.
Ponp cpempl B HEHacleACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PHUKAIIMOHHON W3MEHUYMBOCTU. BapuanuoHHBIN psii ¥ BapualMOHHAs
kpuBag. Hopma peaknuu npusHaka. KonnmdyecTBeHHbIE U KayeCTBEHHbBIE
mpu3Haku U uUx Hopma peaknuu. CBoiicTBa  MOIU(UKALMOHHON

HU3MCHYHNBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaSI, Ik TICHOTHIIMYCCKAsA, HU3MCHYHNBOCTBD. KomOunnatuBHas
H3MEHYMBOCTh. MeH03 M II0JIOBOH nmpooecc — OCHOBa KOMOMHATUBHOMI
N3MCHYHUBOCTH. MYTaI_[I/IOHHaH N3MCHYHNBOCTD. KJ'IaCCI/I(I)I/IKaHI/IH MyTaI.[HfII
TCHHBIC XPOMOCOMHBIC, TCHOMHBIC. YactoTa u NIPpUYINHBI MyTaL[Hﬁ.
MYTareHHLIe (l)aKTOPBI. 3aKOH TOMOJOTHYSCKHUX psAAOB B HacCJIeICTBEHHOM

n3meHunBocty H.M. BaBniosa

6.6

I'eneTnka dYegoBeKa. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJAbI TCHCTHUKH
YCJI0BCKaA: TeHeaHOFquCKHﬁ, 6HH3HCHOBBIﬁ, HHTOTCHCTHHGCKHﬁ,

OMOXUMHUYECKUH, MOJIEKYIsIpHO-TeHeTndeckuil. CoBpeMeHHOe ompezeieHne




reHoTuIa: rnmoJIHOr¢HOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHCJIC
¢ nomotbio [111P-ananu3a. HaciencrBeHHbIe 3a007I€BaHUS Y€TIOBEKA: TCHHBIC
Oone3nn, OOJE3HM C  HACJIEACTBEHHOW  MPEapacHoOKEHHOCTHIO,
XpoMocoMHbIe  Oone3sHn. ComaThdeckue W T'eHEpPaTUBHBIE MYTaIUH.
[MpunHtmnsl  3710pOBOTO 00pa3a JKW3HM, OUATHOCTHKH, NPO(PUIAKTHKH H
JCYCHHS TeHETHYECKUX 0oJ1e3HEH. Menuko-reHeTuuecKoe
KOHCYJIbTUPOBAHHC. 3Hayenue MGI[HHHHCKOﬁ TCHCTUKH B IPCAOTBpAlICHUN U

JICUCHUH T€HETHYECKUX 3a00JIeBaHUI YeJIoBEKa

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak Hayka W IpoLEcC. 3apOXkKACHUE CENEKIMH M JIOMECTHUKAIIMSL.
Vuyenue H.M. BaBunoBa o 1eHTpax NPOUCXOXKJIEHHUS W MHOrooOpasus
KyJbTYpPHBIX pacTeHuil. LIeHTpbl TPOUCXOXKIEHUS IAOMAIIHUX KUBOTHBIX.

Copr, nopoja, mramm

7.2

CoBpeMeHHbIE METOIbI CeeKIIMH. MacCcOBbIN M UHIAUBUIYaIbHBIH OTOOPHI B
CEJIEKIIMN pacTEeHUN M KMBOTHBIX. OIEHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpernuBanne — HHOpuAWHT. Ynctas nuHusA. CKpenuBaHUe YUCTBIX JIMHUM.
l'etepo3uc, wunm ruOpumHas cuiaa. HepoacTBeHHOE CKpelniuBaHue —
ayropuauar. OtnanéHHas ruOpuan3anus u e€ ycrnexu. VICKycCTBEHHBIN
MYTareHe3 M MOJy4YeHUE MOJMUIUIONIOB. J[OCTMKEHMSI CENIEKIIMU pPaCTEeHUH,

KUBOTHBIX U MUKPOOPTaHN3MOB

7.3

buoTtexHosnorus kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3nmanus pekomOunantHod JIHK m Tpancrenneix opranmsmoB. Kierounas
umxeHepus. Kinerounsle KyabTypbl. MUKPOKIOHAIbHOE Pa3MHOXKEHUE
pactenuii. KiioHMpoBaHHE BBICOKOMPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX
OpPraHu3MOB. DKOJIOTUUECKHE U dTHYecKue mnpobsembl. MO — reHeTuuecku

MOHH(bHHHpOBaHHBIe OpraHnu3Mbl

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

DBOJIFOIIMOHHAS OUOJIOT U

1.1

3BOJ’IIOI_[I/IOHHa$I TEOpHUa U e€ MecTo B OMOJIOTHH.
CBPI,Z[CTCJ'ILCTBE[ spojironud. IlaneoHTONOTrMYecKHUe: IOCIEA0BAaTEILHOCTD
MOSIBJICHUS BHUAOB B ITAJICOHTOJIOTMYECKOM JICTOIIUCH, TICPEXOJHBIC (I)OpMBI.

buoreorpaduueckue: cxoacTtBo M paznuuue ¢ayH U (IOp MaTEPUKOB H




OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA W Pa3IHuusi SMOPHOHOB pa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJIbHO—aHaTOMI/I‘-IGCKI/IGI T'OMOJIOT'MYHBIC,
AHAJIOTUYHBIC, PYAMMCHTAPHBIC OpraHsl, aTaBU3MHBI. MOJIGKy.]I?[pHO -
OMOXMMHYECKHE: CXOACTBO MEXAaHU3MOB HACICACTBECHHOCTH M OCHOBHBIX

MeTab0INYECKUX MMYTEeH Y BCEX OPraHu3MOB

1.2

OpomoronHas  Teopus Y.  [lapBuna. [lpeanocbulku BO3HHUKHOBEHHUS
napBUHU3MA. [[BIKyIMe CHIIBI 3BOJIIONMHU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHHE  TpPU  OTPAHUYECHHOCTHM  PECYpCOB,  HEOMpeaenéHHas

M3MEHUYUBOCTb, 00pHOa 3a CyIeCTBOBAHUE, ECTECTBEHHBIN 0TOOP)

1.3

Cunrernueckast teopust sBomtonuu (CTD) U OCHOBHBIE €€ TOJIOKEHUS.

MuxkposBontonus. [lonmynmamus kKak eIMHUIA BUAA U 3BOJIOLHHI

1.4

JBuxymue cuiibl (akTopbl) 3BOJIOLUUU BHJOB B Mpupoje. MyTalmoHHbIN
mporecc 1 KOMOMHATUBHAS U3MEHUYUBOCTh. [[OMyIsIIIMOHHBIE BOJIHBI U JIped
reHoB. M3zomsiuust u murpanus. EcrecTBeHHBI OTOOpP — HampaBisIOMIUN
¢akrop 3BoroIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Bojtonuu. IIpumepsr
MPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMOop(h03bl U HAMOA AT TAIIHH.

Bunx wu BumooOpazoanme. Kpurepun Buma. OcHoBHBIE  (HOPMBI

BHI000pa3oBaHUs: TeorpaduyecKoe, IKOJIOTHIECKOEe

1.5

MaKpO3BOJ'IIOI_[I/I5[. (DOpMI)I 9BOJIFOLIMH: @HHGTH‘ICCK&H, JUBEPIrEHTHAa,

KOHBECPreHTHAsd, rnmapajijicibHasi. H606paTI/IMOCTB 3BOJIFOIINH

Bo3HukHOBEHME 1 Pa3BUTHUC )KMN3HU HA 3emie

2.1

JloHay4yHble NOpEICTaBICHUA O 3apOXACHUM >XU3HU. HayuHble runortessl
BO3HHMKHOBEHHUS >KM3HM Ha 3emuie: aOMOTreHe3 W MaHCIepMHs. XUMHUYecKas
3BOJIIOLHUS. ODKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKON 3BOJIIOIUU.
HauanpHabie sTansl 6uonorndeckoi somonuu. ['unoreza PHK-mupa. [TepBrie
KIETKM W UuX 3Boytonusa. @OOpMHUpPOBAaHHWE OCHOBHBIX TIpPYHI KUBBIX

OPraHnu3mMoB

2.2

PazButne xu3Hu Ha 3emuie 1o ’paMm u nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas apel. [laneos3oiickas spa u e€ mnepuojbl: KeMOpUIHCKHil,
OPJOBUKCKHM, CHIIYPUMCKHM, JIEBOHCKUU, KAMEHHOYTOJIbHBIM, ITEPMCKHUMA.
Me3o30iicKkas opa 1 €€ epUuoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3olickass spa U €€ mepuoAbl: MaJCOTCHOBBIM, HEOTECHOBBIMH,
AHTPOIIOT€HOBBIN. XapaKTEPUCTHUKA KIMMAaTa U TEOJOTMYECKUX ITPOLECCOB.

OCHOBHBIE  3TaImbl 9BOJIIOLIMA  PACTHUTCIBHOIO W JKMBOTHOTO  MHUpA.




ApoMopdo3bl y pacTeHUd U KUBOTHBIX. losiBIIeHUE, paclBeT M BBIMHPAHUE

IPYII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHue 3Bojrouuu. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB
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DBOJIIOLMS YeJoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHui o
MIPOUCXOXKIACHUN YesloBeka. Meroabl u3ydeHusl aHTponoresesa. Cxoactsa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YEIIOBEKA.

JIBmwxymue cuiibl ((hakTopsl) anTponiorenesa. HacnencTBeHHass “3MEHYMBOCTD
U ectecTBEHHBIH 0TOOp. OOIIECTBEHHBII 00pa3 )KU3HU, U3TOTOBIIEHUE OPYIUIl

TPy/a, MBIILICHHUE, PEYb

2.5

OcHOBHBIE CTaJMM M BETBU 3BOJIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, YeaoBek
ymenslid, YenmoBek mnpAMoxomamui, YenoBek HeaHAepTalnbCKui, YermoBek
pazymHbIid. Haxo Ky nckomaemMbIX OCTaHKOB, BpeMsl CYILIECTBOBaHUS, 001acTh

pacripocTpaHeHusi, 00bEM IrOJIOBHOTO MO3ra, 00pa3 KHU3HHU, OPyIUs

2.6

YenoBeueckre  packl. OcCHOBHbIE  OOJbIIME  pPAChl:  €BPOIEOMIHAS
(eBpasmiickasi), Herpo-aBCTpajoujHas (dKBaTOpUaAIbHAs), MOHTOJIOUIHAS
(a3uarcko-amepukaHckas). UepThl MPUCITOCOOIEHHOCTH TMpeACTaBUTEICH
YeJIOBEYECKHMX pac K YCJIOBHUSAM CyLIECTBOBaHHUS. ENMHCTBO dYenoBEUYECKHX

pac. Kputuka pacuzma

Opranu3Msl 1 OKpyXKarolas cpea

3.1

DKOJIOTUs Kak HayKa. 3a/ladd U pa3felibl SKOJIOrHU. MeTobl IKOJIOTHYECKUX
uccienoBaHuil.  Dkojormdyeckoe — MupoBo33peHue.  Cpenbl  oOuTaHUA
OpraHU3MOB: BOJHAs, HA3eMHO-BO31yIIHAS, MOYBEHHAS,

BHYTPUOPIraHU3MCHHAA

3.2

Okonoruveckre Qaktopel. Krmaccudukanuss skomormdecknx (HakToOpoB:
abuoTuyeckre, OMOTUYECKHE M aHTPOINOTreHHbIE. [leiicTBHE 5KOIOrHYecKUX

(hakTOpOB Ha OPTaHU3MBI

33

Abunotuueckue (GakToOphl: CBET, TeMIepaTypa, BIAXHOCTh. DoTonepuoau3M.
[IpucnocobneHnss OpraHu3MoB K JCUCTBUIO aOMOTHYECKUX (HaKTOPOB.

buonorunueckue PUTMBI

34

buoTtnueckue gaxkropsl. Buabl 6MOTHYECKMX B3aUMOAEHCTBUNA: KOHKYPEHIINS,
XUITHUYECTBO, MAapa3uTH3M, MYTyajau3M, KOMMEHCAIu3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAlu3M, HelTpanuzM. 3HayeHHe OUOTHYECKUX

B3aUMOJICHCTBHIA JJIsL CYHICCTBOBAHUA OpraHnu3sMoOB B MMPUPOJHBIX




coo0I1ecTBax

3.5

OKOJIOTUYECKHE XapaKTCPpUCTUKHU  MOITYJISALUU. OCHOBHBIC  ITOKa3aTeIIU
nmonmyiiauuu: 4YMCJICHHOCTD, INIOTHOCTL, POXKIAACMOCTh, CMCPTHOCTDL, IIPHUPOCT,

MUrpanus. JIMHaMuKa 4UCICHHOCTH MONYJISILNN U €€ PEeryIsius

C006HIGCTB21 1 3KOJIOTMYCCKHUEC CUCTEMBI

4.1

CoobmecTBo opranuzMoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHIOBas,
MPOCTpaHCTBeHHAs, Tpoduueckas (muiieBas). Bunubl-nomunantel. CBsi3u B

OnoIEeHO3€e

4.2

Okojoruyeckue cucreMmbl (9kocuctembl). IloHatue 006 »sKkocucreme U
ouoreoneHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOJYLIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BelecTB U MOTOK SHEPruu B
skocucteme. Tpodudeckue (MUIEBbIC) YPOBHU 3KOCHCTEMBI. [IuIeBbie nemnu
n cerd. OCHOBHBIE TIOKa3aTelId »SKOCUCTEMbI: Ouomacca, MPOIYKIIHSL.
DKOJIOTHYECKHE MUPAMMJIBI: TPOIYKIIMU, YUCIEHHOCTH, 6MoMacchl. CBoMCTBa

9KOCHUCTEM: YCTOMYMBOCTb, CaMOperyisnus, pazsutue. Cykieccus

4.3

[IpupoHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€pP U PEK. DKOCHUCTEMa XBOHWHOIO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ JKOCHCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buomornueckoe M XO3AKWCTBEHHOE  3HAYEHHWE  arpodKOCHCTEM WU
ypOOIKOCUCTEM.

buopasnooOpazue kak (akrop ycroiunBocTu 3kocucteM. CoxpaHeHUE

OMOJIOTMYeCKOro pa3HooOpasus Ha 3emiie

4.4

VYuenune B.U. Bepnanackoro o Ouocdepe. ['paHuIbl, cOCTaB M CTPyKTypa
ouoctepsl. JKuboe BemecTBo U ero pynkuu. OcobeHHOCTH OHMOcdeprl Kak
r100anbHOM 3KOCHCTEeMBI. J[MHaMUYeckoe paBHOBeCHME U OOpaTHas CBS3b B
o6uocepe. KpyroBopoTsl BelecTB U OHOr€OXUMHUYECKUE ITUKIIBI AJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh OHMocdeprl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoseuectBo B Onocdepe 3eMian. AHTPOIIOTeHHbIE U3MEHEHHs B buocdepe.
I'moOanbHbIe HKOJOTMUECKUE TPOOIIEMBI.
OcHOBa palMOHANIBHOIO YIPABIEHUS NPUPOJHBIMM pECypcaMHu M HX

HCIIOJIb30BAHUC. I[OCTI/I)KGHI/ISI OHOJIOTHH U OXpaHa MpHUpoO bl
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