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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAXO0A0B K (OPMUPOBAHUIO COJAEpkKAHUS ydeOHOro mnpeaMera
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
MPUHIMNAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CpPEIHEro
obmero oOpasoBanuss B Poccuiickoit ®eneparuun, a TakkKe MOJOXKEHHUS O
cnenuduke 6uosoruu, €€ 3HaUeHUH B MO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpe/ieNieHbl OCHOBHbIE (DYHKIIMH MPOTrpaMMbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Mendax, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buosorus», onpenensier 00s3aTeIbHOEC MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachnpeaelieHne [0 paszjielaM H  Temaw,
PEKOMEHIYeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro mMartepuasna ¢ y4y€Tom
MEXIPEIMETHbIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKHM 00pa30BaTEIbLHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUaronuxcs.

B nporpaMmvme mno OuONOTMM TakXke YyUMTHIBAIOTCS TpeOoBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIHLHON
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 €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlUi JINYHOCTH, SKOJIOTMYECKOTO MBIIUIEHUS, PECTABICHUI O 3J0pPOBOM
oOpa3e XHM3HM M OEpPEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOUIUX B
HUX IPOLIECCOB B IPOrpaMMe IO OMOJIOTMH YAEJIEHO BHUMAaHHUE HCIIOIb30BAHUIO
MIOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMS IPUKIAAHBIX 3a/1a4, B
TOM 4HCJIe: NMPOQUIAKTUKN HACJIEICTBEHHBIX 3a00JI€BaHUI YEJIOBEKA, MEIUKO-
IFE€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHMS 9KOJIOTUYECKH
LIEJIECOO0PAa3HOro MOBEJIEHHUA B OKPYXKAIOIIEH MNPUPOJHON cpele, aHaiusa
BIIUSIHUSL XO3SIMCTBEHHOM NESTEIbHOCTH YEJIOBEKa HAa COCTOSIHUE HPHUPOAHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOTr0 mpeamera «bHosorus» MpoaUKTOBAHO HEOOXOAMMOCTHIO 00ECIIeUCHUS



YCIIOBUM JJISl PEIICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpexanonaraer (GopMupoBaHue y  O0OydaroUIuxcs
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero oOImero oOpa3oBaHHUS 3aHUMAET BaXKHOE
Mecto. Ona obGecnieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIMH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMS  3aKOHOB  JKMBOM  MPUPOJBI,  (POPMUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TAKXKE JIJIsl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu odOecrneynBaeT ycioBus Uisi (GopMUpOBaHUS
UHTCIICKTYaIbHBIX, KOMMYHUKAITMOHHBIX W HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMd OWOJIOTMYECKUX 3HAHUN C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKHU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUS O NpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY JJisi ONpENeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, MPEACTAaBICHHOTO B TMporpamMme I0
ouosnoruu.

OT160p coxepkanusi yueObHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyuaroluecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi O00IIEH KyJIbTYpbl, OMNPECIAIONIUE aJ[eKBaTHOE IIOBEICHUE
YeJI0oBEKa B OKpY’Kalollled MpUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTU4YecKoil aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHUMAIOT 3JIEMEHTHI COJIEP KaHUsA, KOTOPhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJICTABJICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa |
LHEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKoro 00pa3oBaHuUs.

CrtpykTypupoBaHue cojepx aHus y4eOHOro Marepuajga B IPOrpaMMe IO
OMONOrMHM OCYIIECTBICHO C Y4Y€TOM TMPUOPUTETHOrO 3HAUEHUS 3HAHUHM 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIINE COAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4YHOTO TOo3HaHUs», «KieTka kak Owomormyeckas cuctemay, «OpraHusM Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opasne OpraHHMYeCKOro MHUpay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOyYalOIUMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEHWCTBUU B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npenMera «buosiorusi» Ha 6a30BoM
yYpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuUXcs MO3HABATENbHBIX, WHTEIJIEKTYalbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaldu3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TMOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAHOBJICHHE Y OOydJarIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBJICHUS OKPYKAIOIIETO
MHpa SKMBOM MPHUPOJBI HA OCHOBAHWM 3HAHUM U OIBITA, IOJYYEHHBIX IIpHU
U3Y4YeHUU OHOJIOTHUH;

dbopmupoBanue y oOy4aromMUXCsS YMEHHH WLIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHI U arpoOHOTEXHOJIOTHA;

BOCIHUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
MPUPOBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEM, COOIOICHUS STUUECKUX
HOPM IpU MPOBEACHUU OMOJIOTHYECKUX UCCIICT0BAHUM;

OCO3HAHHWE IICHHOCTH OWOJOTHYSCKUX 3HAHWH JUIS TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MIPUMEHEHUE TTPUOOPETEHHBIX 3HAHUNM U YMEHUHN B MOBCETHEBHOM JKU3HM JIJIs
OIIEHKH TMOCJICICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUITAKTUKH
3200JICBaHHM.

B cucteme cpennero oOmiero obpasoBanusi yueOHBIN npeaMeT «bruomorusy,
n3ydJaeMblii Ha 0a30BOM ypOBHE, SIBISETCS 00s3aTEIBHBIM YUSOHBIM MTPEIMETOM.



JI1st u3yueHus OMoOIOTUM Ha 0A30BOM YPOBHE CPEJIHETO 00Iero 00pa3oBaHuUs
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 MpaKTH4YecKUue padoThbI:

[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: «OCHOBHBIC 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 BewecTB B Kierke. llommepkanue
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 CBOHcTBa OelkoB. buonoruueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CtpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubdo3a ©  Je30KCUpudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuIoI03a). buonorndyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapodoOHble cBoilicTBa. buonormveckue ¢yHkuuu JaunuaoB. CpaBHEHHE
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 B3auMOJICHCTBUS
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,
cUCTeMa CUHTe3a Oelka.

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

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, 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.
[IpoucxoxxaeHne MHUTOXOHApPUN W Tiactuia. Buapl mnactun. 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. XeMOCHHTE3UPYIOIUe OakTepru. 3HaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTHBHOCTH
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. KoaupoBanue amuHOKMCIOT. 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 nmmyHonepuuura yenoseka (BUY) — Bo3zOyautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

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

Tabmunpl u cxembl: «Tunel nutanus», «Metabomuzm», «MHUTOXOHIPUSY,
«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. WHTepdasza u Mutos.
[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
Pa3MHOXKEHUS: JE€JIEHUE HAJBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0rO0.

Meito3. Cragum Mmeiio3a. IIporiecchl, npoucxoasiide Ha CTaAUsAX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3Ha4YCHUE MEH03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH W AMYHUKUA. OOpa3oBaHHE W PAa3BUTHUE IOJIOBBIX
KIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0A0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauusa, opranoreHes. IloctamOpuonanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HenpsAMoe (JIUYuHOuYHOE). BiusHue



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

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

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u HenpsAmoe pa3zBuTHE», «'aMEeTOreHe3 y MIICKOIUTAIOIINX 1
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JIHK, mozenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIYKa Ha TOTOBBIX MUKpOITIpEnapaTrax».

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

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUI, MOJEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MonorubpugHoe CKpeluuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokoneHus. IlpaBuno AgomMuHUpOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee cKkpemupaaue. Mcnonp30Banne aHAIM3UPYIOMIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HacCJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. | eHeThueCKne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TIeHOTHIIMYCCKAas, HM3MCHUMBOCTh. KoMOMHAaTHBHAaS
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbBIE. HacToTa U MpUUUHBI MyTaluid. MyTtareHHbie (aKTOpHI.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE TUYECKUH. CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacnencTtBenHnble 3a0o0JieBaHMS 4YeJOBEKa: TCHHBbIE OOJIE3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue | TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETHICCKUX
Oose3Hed. MeanKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUHU TeHETHYCCKUX 3a00JICBaHUN YeIoBEeKa.

JdeMoHcTpanum:

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

Tabauiel M CXEMBI: «MoHoruOpUAHOE  CKpEIIMBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pAaCHICIUICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpelIMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBAaHUAY, «Meiio3y,
«B3auMoIeCcTBUE AJUIETIBHBIX TE€HOBY», «l'eHeTnueckue KapTel pPaCcTECHUH,
KUBOTHBIX W YeEJIOBeKa», «l'eHeThka mosay, «3aKOHOMEPHOCTH HacCJeI0BaHUS,
CHEIUIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TPy KpoBu», «MyTallnOHHASS H3MEHIHBOCTD.

OGopynoBaHue: MOJSTU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey», «urubpugnoe ckpemuBanuey», «llepekpéct



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

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaMOHHONW W3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. «AHanu3 MyTauuil y Ipo30(uibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Cenekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIMU U JOMECTUKAIUS.
Yuenne H. W. BaBuioBa 0 T1eHTpax NPOUCXOXKJIEHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeIeKIIMU. MacCOBBIM ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpellrBaHHE YWCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH PpACTEHUM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tallbl
co3nanus pexomOmHaHTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONIPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuet u cxembl: kapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3Hs
KyJbTYPHBIX pacTteHuit», «l[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuity, «OtnanéHras ruopuausanus», «Padotel akagemuka M. @. MBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KydabTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IUIOA0B M KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repbapuit «CeabCKOX03SIUCTBEHHBIE PACTCHUS».



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

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

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusiHue SBOIOIMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

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

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH U OCHOBHBIX METAa0OJMYECKHMX MyTell y Bcex
OpraHN3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenEHHass N3MEHUYHBOCTD,
O0opb0a 3a CyliecTBOBaHHE, €CTECTBEHHBIN O0TOOD).

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

MukposBosonus. [Tonynsiiusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoJe. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI U Jpeid
reHoB. M3oas1us u Murpanusi.

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomoruu. DopMeI
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEeHHOCTh OPraHM3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMeps
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036l 1 HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi.  DopMbl  IBOMONMM:  (prsieTHYecKas, IWBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue oT HecrmeuUalIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AanTuBHas padaius.

JdeMoHcTpanum:



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

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OOprObBI 32
cyuectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanumn», «OOImas gereHepanusy,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema MapuipyTta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIprucnoco6iIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHuey», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMSsH, KOJUIeKIUs «[IpuMephl 3alIUTHBIX TPUCIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJIEHUS ABOJIONHUNY», 00bEMHA MOJEIh
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckass kapra wmupa, KoJieKus «@DOpMbI COXPAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojens ammiukanus «llepexpéct
XpOMOCOM», BJIaXHbIe Tpenapathl «Pa3Butne Hacexkomoro», «Pa3putue
JSATYIIKWY», MUKporpenapaT «JIpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacCKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGoparopnasi padora Ne 1. «CpaBHeHHE BUIOB MO MOP(OJIOTHYECKOMY
KPUTEPHUION.

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

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHA HA 3eMm.ie.

JloHayuHblE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
3BOMIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DOKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOIIOLMS.
@opMHUPOBAHNE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeit. Apxelickas u
nporepo3oiickas »pbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPUMCKUM, JEBOHCKUW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

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

KaiiHo30iickass 3pa u €€ 1nepuoapl: NaJICOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa U TEOJIOTHYECKHX INpoueccoB. OCHOBHBIE JTallbl
ABOJIIOLMU PACTUTENIBHOIO M JKMBOTHOrO Mupa. Apomopdo3bl y pacTeHuil u
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOMoIUU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeIOBEKa. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butre npencraBieHuii o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecTBeHHbI 00pa3  KU3HH,
U3FOTOBJIEHUE OPYIUN TPY1d, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YemoBek
pasymHbIil. Haxonku ucCKOmaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, OO0JAaCTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MNPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CyLIECTBOBaHUA. ENMHCTBO 4YEIOBEYECKHUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmuupl u cxembl: «Bo3nukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuuyeckoro mupa», «PactutenpHas Kkietka», <«OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MAJCOHTOJIOTMYECKMX HaXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeinmme moan», «IpeBHue mroam», «llepsbie
COBPEMEHHBIE TN, «HenoBedeckue pacs».

O6opynoBanue:  mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIIETIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YelOoBeKa (KaMHU-YOMTIEPHI,
pyOmna, ckpebna), TEOXpOHOJOTHYECKass Talnuima, KOJUIeKIus «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabGopaTopHble M IpaKkTHYecKUue padoThbI:

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



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

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3aeibl 3KOJOruu. MeTobl IKOJIOTHUECKUX
UCCIIEOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YyILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUE 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhI. Buner OMOTUYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomnepanus,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJisiiuu. (OCHOBHbIE —IOKa3aTelu
NOMYJIALIMK: YHCICHHOCTh, IUIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTh, IPHUPOCT,
murpanus. J{lmHaMuKa YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsiusl.

JdeMoHcTpanum:

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

Tabnmuuer 1 cxembl: kapra «llpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoauzmy», «llonmymanum», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISAIUU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

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

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLUI Pa3HBIX BUIOB
PACTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuiueBasi). Buabl-momuHantel. CBs3M B
ouoreHose.

Dkosiornyeckre cucrteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTbl 3KOCHCTEMBI: IMPOAYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (mUUIEBbIE) YPOBHU HKOCUCTEMBI. [IMileBble WLENu W CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyIIsius, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. IKOCHUCTEMa XBOWHOTO
WJIU IITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE ~ DKOCHUCTEMBL.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJOrNYeCcKOro pazHooOpasus Ha 3emie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
100anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOr€OXUMHYECKUE IUKIIBI JIEMEHTOB (yriepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Ouochepe 3emiu. AHTpONOreHHbIE U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKHE POOIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEYECTBA. CoxpaneHnue
O6uropa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA palMOHAIBLHOTO
yIOpaBI€HUsI MPUPOAHBIMM pEeCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. W. Bepnaackuid.

Tabmumel 1 cxembl: «llumesbie nenu», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmu nutanus», «IKoJorMdecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIEcay, « IKOCUCTEMA
XBOWMHOrO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JCHUCTBUS Ha Ipupody», «Baxuelmme uUCTOYHUKHU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelllas COCTaBIIAOLIAS
ouochepry, «DakTopsl Aerpaganuu mousy, «llapHukoBsiii 3¢ dexTy, «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne ku3Hu B Ouochepe», «O30HOBBIM 3KpaH OuOChHEPH»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amuKanus «Tunudaabie OMOIEHO3bI», TepOapwHii
«PactutenpHblie cO00IIECTBaY, KoJeKiuu «buorienosy», «Bpeaurenn BaxxHeHIINX
CEIbCKOXO3IMCTBEHHBIX KYJbTYp», TepOdapuul M KOJUIEKIMU PpACTeHHH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUECKHUM TpylnaM OJHOIO BHUJA,



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



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOI'PAMMBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHuUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuYue MOTHBAlMM K  OOy4YyeHHUIO  OHMOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaNOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKaMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTH B COOTBETCTBUHM C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UMLUMM JUYHOCTH, NATPUOTU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA ydeOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
OTbITa M OMbBITA JIEATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUI
BOCTIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO U

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, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1ay, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKaHUS,

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOMU TrPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOK PoawHy, CBOM S3bIK U KYJIbTYpY,
IIPOIIUIOE U HACTOsIIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccnu;

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

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTHH, TOHHUMAaHUS 3HAUYEHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUUBOTO OyAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUUYHOCTH;

5) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

NOHMMAHHUE U peanu3alus 310pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBI PEXUM 3aHATAA M OTIbIXa, peryisipHas (dusnyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABUJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUX, YTPOXKAIOIINX 3JJ0POBBIO U KU3HU JIIOJICH;

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

6) Tpy10BOr0 BOCIIMTAHMS

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

FOTOBHOCTh K AaKTHUBHOW JESTEIbHOCTH TEXHOJOTMYECKOM M COIMaJIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KU3HEHHbIE TUTAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUM ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE T00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLIeHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HAHUST M YMEHUS TMpPU pEIICHUH NpoOJeM, CBSI3aHHBIX C palUOHAIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHuCcTeM, Orochepsl);



AKTUBHOE HENPUATUE JEUCTBUK, NPUHOCALIUX BpEH  OKPYKArOIIEeU
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATH HEOIArONpPHUATHBIE JKOJIOTUYECKUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HAJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIILICHHS, SKOJIOTHYECKON KYJIbTYPBHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKOU IESITEIbHOCTH SKOJIOTUYECKON
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, 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;

NMOHUMaHUE crenuduKd OWOJOTHMH KaK HayKH, OCO3HaHHMS €€ 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 PABHOBECUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJIA U3 II00AJBHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIEHUSI OO KYyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOYYarOIMIMXCS, (HOPMHUPYEMO
MIpU U3yUYEHUU OUOJIOTUH;

IIOHMMAaHNE CYUIHOCTH METOJOB IO3HAaHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIONb30BaTh MOJy4aeMble€ 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONIh30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus npooyieM B peajabHbIX )KU3HEHHBIX CUTYalUsAX;

OCO3HAHME LEHHOCTM HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh HMHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUUA TO OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblE pe3yJbTaThl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOILEHay4YHbIE MOHATHS, OTpa)karollue
LEJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHs, SIBJIIEHUE, MpOIlecc,
CUCTeMa, Hay4yHBIM (pakT, NPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UcclieloBaHue,  HAONMIOJeHUuEe,  HU3MEpPeHHe,  HKCIEPUMEHT U JAPYTHXx),
yHHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISITUBHEIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0yYaroumxcs, CHOCOOHOCTb
oOyuaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHbIC ydeOHBbIC JCHCTBUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
o0pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30BbI€E JJOrHUecKHe JeiCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpPOBaTH M aKTyalM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUW 3HAHUW NPHUEMBI JIOTHYECKOTO MBIILUICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, Kilaccu(UKAIUK, 0000IIEHNS), pACKPBIBATH CMBICTT
OMOJOTUYECKUX TOHATUN (BBIIETSATh MX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpeNeNsITh eI JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJbTAThI IESITEILHOCTH C TOCTABICHHBIMU LETISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHITHS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
AQHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHEIC cpencTBa IS IPEICTaBIICHUS
CYIIECTBEHHBIX CBSI3€d M OTHOIICHWH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



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

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C YUYETOM aHalM3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

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

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIESITEIILHOCTH,
HaBBIKAMU  pa3pelieHuss MpoOJjieM, CHOCOOHOCTBIO HM  TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSIX, B TOM YHCJIC TIPH CO3JIaHUH YYCOHBIX U COIUATBHBIX TIPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUYECBBIMM TTOHATHSIMH U METOJAMHU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTEIbHOU
NESATeTbHOCTH 1 KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HaXOJAUTh apryMEHTHI IS J0Ka3aTeIbCTBa
CBOUX YTBEP)KJICHHH, 3a/1aBaTh apaMeTPhl K KPUTCPHUH PCIICHHS;

aHAJM3MPOBATh IIOJyYCHHBIE B XOJAC peIIeHUs 3aJlaud  pe3yJbTaThl,
KPUTHUUYECKH OIICHUBAThH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OITBIT;

OCYIIECTBIIATH IIEJICHAMPABICHHBIN ITOMCK IEPEeHOCa CPEJICTB U CIOCOO0B
NercTBHS B TPOGECCHOHAIIBHYIO CPEIY;

YMETh TEPEHOCHUTHh 3HAHHWS B IO3HABATCIBHYIO M TPAKTHYECKYIO 00JIACTH
KU3HEICITCILHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUESOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, MpEjiaraTh OPUTHHAIBHBIC IMOJIXOJBl W PCIICHHUS,
CTaBHUTH MPOOJIEMBI M 3a]1a4H, JOIYCKAIOIIHE AIbTCPHATHBHBIC PEIICHUS.

3) padora ¢ uH(popManmeii:

OPHUECHTHPOBATHLCS B PA3TMYHBIX HCTOUYHHKAX HHPOPMAIUHU (TEKCTE YU4eOHOTO
MOCOOMs, HAYYHO-TIONYJIAPHOW JHUTEpaType, OHOJOTHMYECKHX CIIOBApIX U
CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHeTe), aHAIM3UpPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUUECKHU OLICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

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

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadeCTBE CpeACTBAa mpu padbore cC
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  paclo3HaBaHUA U 3alIUTBl  WH(poOpMamuw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYHIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKIaeMoil TeMmbl (yMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIUKTHBIX CHUTYyaIlUi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS;

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

2) coBMeCTHAas J1esITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThI IpH peNIeHNN OMOTOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yI4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUUIEKTHUBA;



NPUHUMATh LEJIM  COBMECTHOM  JAEATENIBHOCTH, OPraHW30BBIBATH W
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
o0t pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

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

OBJiaieHNe YHUBEPCAJIbHBIMHU PEryJTUBHBIMHY J1€CTBUSMU:

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 JICMCTBUSIX M MOCTYNKAaX MO OTHOLICHUIO K KUBOW 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;

CaMOCTOATENLHO COCTABJSTh IUIAH pEIIeHUs NpodsieMbl ¢  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeNaTh 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 OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, MCTOIb30BaTh MPUEMBI PEQIICKCUU JJIST OIEHKH CUTYyallud, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO 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 apryMeHThl JPYTUX NpU aHaJIU3€ pPe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynabTarhl ocBoeHuss mporpamMmmbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATECIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CHUTYyaIlUSX, a TaKKe B pPeaJIbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

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

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTMH B CUCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH Y€JIOBEKA JJIs PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHMX TEPMHUHOB U TOHSTHMA:
KU3Hb, KIJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMpPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJslus), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIpOM3BeACHUE (PEMPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajbHAs JIOTMa MOJICKYJIApHOW Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpa3usi u
MPOUCXOXKIEHUS KyIbTYpHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTh rpaHULIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHHE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABM)KCHHUE  TUIOTE3bl,  BBISIBIICHHE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX



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

YMEHHE BBIICIATH CYIIECTBCHHBIC NMPU3HAKUA BHPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB M MpEBpallleHUs dHEPruu B KIEeTKe, (DOTOCHUHTE3a,
IJJACTUYECKOTO U JHEPreTHMUEeCKOro OOMEHa, XEMOCHMHTE3a, MHTO3a, MeEio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOJIOTHYCCKUX
IIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C IeJbl0 oOecrieueHus: 0e30MacHOCTH CBOEro 3JI0POBbS U 370POBbBS
OKPY’KAIOITUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEICHUS B OKPYKAIOIICH
IPUPOJHON Cpejie, MOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JIOCTUKESHUM
COBpPEMEHHOMN ouosoruu u OMOTEXHOJIOTUH TUISt paIroHaILHOTO
IPUPOIOTIONIH30BAHHS;

yMEHUE peliaTh JJIEMEHTAapHbIE TEHETHYECKHE 3aJayd Ha MOHO- W
JTUTUOPHUIHOE CKpEIIUBaHUE, CIEIUICHHOE HAacCJeIOBaHUEe, COCTABJIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAaHUS Ui TPEICKa3aHUsl HACJIeJI0BaHUSI MPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBHITIONHATh J1aOOpAaTOpHBICE W TIpaKTUYECKue paboThl, COOIIOIAThH
npaBuia mpu padbore ¢ ydeOHBIM U JIabOpaTOPHBIM 000pPYAOBaHUEM;

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

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMoNOTHYecKyt0 WH(POpPMAIMI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh OHATHIHBIN anmapaT OMOJI0THH.

[IpenmeTHBIE pe3ysbTaThl OCBOSCHMSI ydeOHOro mpeamera «buonorus» e 11
KJlacce NOMKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OHMOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOW KApTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJIC€ POCCHUHCKUX WU
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
TPaMOTHOCTH YEJIOBEKA JJI PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/I, TOMYJSALUSI, TeHOPOH, FBOIIOLHUS, ABUKYIINE CUIBI ((haKTOpPbI) IBOJIIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMdeckue (HakTophl,



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

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOpUs DBOJIIOIMU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogapeimieBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTPENIEeNATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJeTh METOJaMHU HAYYHOI'O MTO3HAHUSI B OMOJIOTUM: HAOIIOICHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEHHBIX
PEe3yIbTAaTOB, WCIOJIL30BAHHBIX HAaYYHBIX TMOHSATUN, TEOPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJAIUN, TWPOIYIEHTOB, KOHCYMEHTOB, pPEIYyIICHTOB,
OMOreolleHO30B U JKOCHUCTEM, OCOOEHHOCTH TPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHW3MOB, JICHCTBUS JKOJOTHMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IepeHoca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTh MOJYYCHHBIC 3HAHUSA A OOBSICHEHUs OUOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIIEHUM B IMOBCEIHECBHOU
KU3HA C 1EeJIpl0 oOecrieueHus O€30MacHOCTH CBOETO 3J0POBBS W 3II0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHNS HOPM TPaAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJWMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE pemiaTh dJIeMEHTapHbIE OMOJOTUYECKHUE 3a/1ayd, COCTABISITH CXEMBI
MepEHOCa BEIIECTB U DHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUsA);

YMEHHUE BBIMONHATh J1a0OpAaTOpPHBIE W MpaKTUYECKue paboThl, COOII0IATh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U Ja00OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
000011ass OMOJOTMYECKYI0 UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUWHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM uexkTponHble (u¢poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
MPOrpamMmbl Bceero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBple crcTeMBI M UX OpraHU3aLus 1 https://m.edsoo.ru/L7K105N9Q
3 XUMUYECKUH COCTaB M CTPOCHUE KIJIETKU 8 1 https://m.edsoo.ru/A614J7THSH
4 KuzHenesTenbHOCTh KIETKH 6 https://m.edsoo.ru/W4T1H4X 1L
P
5 B3MHOMCHHE 1 HHANBHAYATLHO® 5 1 https://m.edsoo.ru/BOM3D1Q40
pa3BHUTHE OPraHU3MOB
HacnenctBeHHOCTh M MN3BMEHYHUBOCTD
6 8 1.5 https://m.edsoo.ru/K4Q4P373Y
OpraHu3MOB
Cenexkuusi oprann3MoB. OCHOBBI
7 3 https://m.edsoo.ru/G8F5QOR3K
OMOTEXHOJIOT U
8 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/D40108LOS
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LN (POBbHIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTebHbIE PECYPChI
padoTsbI padoThI
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/R6GOTOB2H
Bo3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
2 9 0.5 https://m.edsoo.ru/YOH2Q3P9A
3emie
3 Opranu3Mbl U OKpy>KaroIias cpeia 5 1 https://m.edsoo.ru/QOF7W3Q4C
Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI https://m.edsoo.ru/Z3D9Q3V0S
5 PesepBHoe Bpemst 2 https://m.edsoo.ru/POD3V1J6C
OBIIEE KOJIJMYECTBO YACOB I1O0 34 0 )5

ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB 3 N
JIEKTPOHHBIE IU(POBHIE
Ne i/ Tema ypoka Kourpoububie | IIpakTHyeckue P P
Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI

1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/L3INSX6G2Y
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[TpakTuueckas padota Ne 1

2 P P 1 0.5 https://m.edsoo.ru/J3G9X4D7E
«Mcnonp30BaHne pa3IMIHBIX METOIOB TIPH
M3yYEHUN OMOJIOTHIECKUX 0OHEKTOBY
buonorndeckue CUCTEMBI, TPOIIECCH U UX

3 1 https://m.edsoo.ru/P6ASWSC2X
H3y4YeHne
X €CKHI cocTaB KieTku. Boxa

4 VINITTFICEIHI COCTAR ICIETE. DO 1 1 https://m.edsoo.ru/HOKS AGCOF
MUHEpaJIbHbIE COJIH

5 benku. CoctaB u cTpoeHHEe OEIKOB 1 https://m.eds00.ru/Q6J2I5K 1J
depMeHThl — OUOJIOTHYECKHE
KaranuzaTopsl. JlaboparopHas padora Ne 1

6 «M3yueHue KaTaTuTHYECKON aKTUBHOCTH 1 0.5 https://m.edsoo.ru/P8Q204TOF
(hepMeHTOB (Ha IpUMEpPEe aMHJIa3bl WITH
KaTaJiasbl)»
VYraesoasl. JInnuael 1 https://m.edsoo.ru/Q8Y8G5J1B
Hyxneunosbie kucinotel. ATO 1 https://m.edsoo.ru/M1Q8NOYSC
HcTopus u MmeTopl N3ydeHus KIETKU.

9 p A v 1 https://m.edsoo.ru/AOPOE1L6Q
Kinerounas teopust

10 Kietka xak neaocTHas )KUBasl CHCTEMA 1 https://m.edsoo.ru/ISBO9Y9ZIN
CtpoeHune 3yKapuoTUYECKON KIIETKH.

11 p yKap 1 0.5 https://m.edsoo.ru/USC3M3A10

JlaGopatopHas pabota Ne 2 «M3yueHue




CTPOCHUS KIIETOK pAaCTEHUH, )KUBOTHBIX,
rpuOOB U OaKTepuil Mo MUKPOCKOTIOM Ha
TOTOBBIX MHUKpOIIpEnapaTax u ux

OTIMCAHUE
12 OOMeH BelecTB WM METab0JIu3M 1 https://m.edsoo.ru/W3IW7F8SM9B
13 DoTOCUHTE3. XEMOCHHTE3 1 https://m.edsoo.ru/E1Z2R009B
14 DHepreTUYecKuit 0OMeH 1 https://m.edsoo.ru/H3D3Y6VOH
JKuzHeHHBIN UK KIeTKU. [[enenue
KieTku. Muto3. JIaboparopuast pabota Ne 3
15 «Habmrogene MuTO3a B KJIIETKAaX KOHYHKA 1 0.5 https://m.edsoo.ru/EOX7D6P5C
KOpeIIKa JTyKa Ha TOTOBBIX
MHKpOTIpenapaTax»
16 buocunTes 6enka. Peaknust MmaTpuaHOTO | https://m.edsoo.rw/E3RSI3DS)
CUHTE3a
17 Tpancnsmus — 6nocuHTE3 OENKa 1 https://m.edsoo.ru/ESTONSWIOH
18 Hexerounsie GopMbI )KU3HU — BHPYCHI 1 https://m.edsoo.ru/J3B9G7A8B
19 @opMbI pa3MHOKEHUSI OPraHU3MOB 1 https://m.edsoo.ru/P7EQV8VOS
20 Meiio3 1 https://m.edsoo.ru/VOS8G3A6W
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KICTOK.
21 Omsozotsopere. Jlaboparopuas pabota 1 0.5 https://m.edsoo.ru/BSG7QIN3B
Ne 4 «M3yuenne cTpoeHHUS MOJIOBBIX KIETOK
Ha FOTOBBIX MHUKPOTIpEIIapaTax»
22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB 1 https://m.edsoo.ru/A8S8WIF2F
23 Tenietiia — Hayka 0 HACTEICTBEHHOCTH 1 1 https://m.edsoo.ru/E2A4C4GS51
W3MEHYUBOCTH
24 3aKOHOMEPHOCTH HACIC/I0BAH U 1 https://m.edsoo.ru/X0T3G9D4X
MPU3HAKOB. MOHOTUOPUTHOE CKpEIINBAHHE
25 JurubpuiHoe ckpeuuBaHue. 3akoH 1 https://m.edsoo.ru/USMOQOT6M




HE3aBHCHUMOI'0 HACJICAOBAHUWA ITPU3HAKOB

26

CueruieHHOE HacJeI0BaHUE IPU3HAKOB.
Jlaboparopuas pabota Ne 5 «M3yueHue
Pe3yJIbTaTOB MOHOTUOPHUTHOTO U
TUTHOPHUTHOTO CKPEITUBAHUS Y APO30PHITBI
Ha TOTOBBIX MHKPOTIPEIIapaTax»

0.5

https://m.edsoo.ru/B3F9A3Y7K

27

I'eneruka nona. HacnenoBanue npu3HaKoB,
CLIEIUIEHHBIX C MTOJIOM

https://m.edsoo.ru/F6T4C9V1Z

28

N3menunBocth. HenacneacteenHas
M3MEHYUBOCTh. JIJaboparopHas padota Ne 6.
N3ydyenne MoaupuKamoOHHON
W3MEHYUBOCTH, TIOCTPOCHHE
BapUAIIMOHHOTO Psijia ¥ BapHAIIMOHHON
KpHUBOW»

0.5

https://m.edsoo.ru/SOLOX1U5X

29

HacnencTBeHHast ©3MEHYHBOCTD.
JlabopaTtopHas pabota Ne 7. «AHanm3
MYTaIUi y Jpo30(HIbI HA TOTOBBIX
MUKpOITperapaTaxy

0.5

https://m.eds00.ru/X008Q8M6C

30

I'enetuka degoBeka

https://m.edsoo.ru/K9JOM1Y4N

31

PeseprubIit ypok. O6001IEHNE TIO TEME
«HacnencTBeHHOCTh M HK3MEHYHBOCTb
OPraHUu3MOBY

https://m.edsoo.ru/H2D5SH9X4W

32

CCJ'ICKLII/ISI KaK HayKa U [ponecc

https://m.edsoo.ru/WOF9POH3Y

33

MeToasl ¥ JOCTHKEHUS CENEKIINU
pacTeHMii U KUBOTHBIX

https://m.edsoo.ru/D2LOY6L3S

34

buoTtexHonorusa kak O0Tpaciib MPOU3BOACTBA

https://m.edsoo0.ru/Y9Q2W2U4V

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe LN poBbIe

Ne i/ Tema ypoka Kourpoububie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI

1 DBOJIIOLUS U METObI €€ U3YyUECHHUSI 1 https://m.edsoo.ru/T1A2HO004W
Hcropus pa3sutug mpeacraBiieHuii 00

2 pHAp pest 1 https://m.edsoo.ru/K4X7N1R3K
DBOJIIOLUU

3 MHuUKpO3BOTIOLMS 1 https://m.edsoo.ru/D2U6E3B0Y
[Tomynsamms Kak deMeHTapHas eUHUTIA
BUA ¥ 3BoJronuu. JJaboparopHas paborta

4 s B paTopHai p 1 0.5 https://m.eds0o.r/O9U2MSLSH
Neo 1 «CpaBHEeHUE BUAOB 1O
MOP(HOIOTHIECKOMY KPUTEPHIO»

BIDKYILIHE CUIIBI (DJIEMEHTAPHEIE

5 A y ( P 1 https://m.edsoo.ru/R9B8I6ASL
(hakTOpBI) IBOTIOIIUN

6 EcrectBennsiit 0T60p 1 ero GOpMBI 1 https://m.edsoo.ru/H2R2BIK4P
Pe3ynbTathl 3BOIOIMH:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
BUpooOpa3zoBanue. JJaboparopHas padota

7 H00BP patop p 1 0.5 https://m.edsoo.ru/X2U8Z1K4N
Ne 2 «Onucanue nmpucnocoO0IeHHOCTH
opraHu3ma M €€ OTHOCUTEIIBHOTO
XapaKTepa
Hanpasnenust u nyt MakpO3BOJIIOLUN 1 https://m.edsoo.ru/N3BOG3K9D

9 HeoO6parumocTh 3BOTIONHAH 1 https://m.edsoo.ru/Z7H7Q5R9]
Uctopus xxu3Hu Ha 3eMiie U METOILI €€

10 p 8 1 https://m.edsoo.ru/K2G8W 1Z2W
W3y4YeHUs
I'unoTes3sl NPOUCXOXKICHUS KU3HU Ha

11 p a 1 https://m.edsoo.ru/U604K7TW7TW

3emie




12

PazButue xxu3HM Ha 3emMIie Mo 3pam U
nepuoam

https://m.edsoo.ru/K3B9QOH4U

13

OCHOBHBIE ATaIlbl 3BOJTIOLUU
PaCTUTEIBHOTO U )KMBOTHOT'O MUPA.
[Ipaktuyeckas padora Ne 1 «/3ydyenune
HCKOIIAEMBIX OCTATKOB PACTEHHU U
JKUBOTHBIX B KOJIJICKIIMSIX»

0.5

https://m.eds00.ru/Q6E3C3W7X

14

CoBpeMeHHas CCTeMa OPraHHUYECKOTO
MHUpa

https://m.edso00.ru/G5TOA6UOG

15

DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3)

https://m.edso0o0.ru/M2G5Q6F5N

16

JBuxymmue cuibl (hakTopsl)
aHTPOIIOreHe3a

https://m.edsoo.ru/P1IHSB7N2Y

17

OcHOBHEIE cTaauu 5BOJIIOIINH YCJIOBEKaA

https://m.edso00.ru/D2J2T6Z0L

18

UYenoBeueckue pachl U MPUPOTHBIE
aJlarTaluy 4eJoBeKa

https://m.edsoo.ru/Y6J6T6R3P

19

PeseprubIit ypok. O6001IEHNE TIO TEME
«Bo3HUKHOBEHUE U pa3BUTHE )KU3HU Ha
3emuie»

https://m.edsoo.ru/Z8HSD6MEB

20

OKOoI0THS Kak HayKa

https://m.edsoo.ru/W2W7M17Z8Y

21

Cpenbl 0OMTaHHS U IKOJIOTHYESCKHE
(hakTophI

https://m.edsoo.ru/A5Q4Z8 V1L

22

Abuotudeckue aktopsl. JJabopaTtopHast
pabota Ne 3. «Mopdonornyeckue
0COOCHHOCTH PaCTEHUI U3 Pa3HBIX MECT
oOutanusy. JlaboparopHas pabota Ne 4.
«BnusiHMe cBeTa Ha pOCT U pa3BUTHE
YEpPEHKOB KoJIeycay

0.5

https://m.edsoo.ru/FSM2L3R8S

23

buoTtnueckue Gpakropsl

https://m.edsoo.ru/Q9Z3R2Y0Z




DKOJIOTUYECKHUE XapaKTEPUCTUKU
nonymsitun. [Ipaktudeckast padora Ne 2

24 . . 1 0.5 https://m.edsoo.ru/H5JSR3NOP
«[TocuéT TIIOTHOCTH NMOMYISIIANA PAa3HBIX
BUJIOB PACTECHHIN»

25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1 https://m.edsoo.ru/Z6J8HOG8B

26 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https://m.edsoo.ru/L4F7FOR2W
OCHOBHBIE TIOKA3aTeJIH YKOCUCTEMEI.

27 Okonorudeckue nupamuabl. CoiicTBa 1 https://m.edsoo0.ru/G3M3T9D20
skocucteM. CyKueccus

28 [IpupoHbIE S5KOCUCTEMBI 1 https://m.edsoo.ru/X9K1X9S61

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/PSD2AQF8T
buocdepa — riobanbHas sKocucTeMa

30 1 https://m.edsoo.ru/M60O1B3B6R
3emiu
3aKOHOMEPHOCTH CYILIECTBOBA

31 KOHONEPHOCTH CYTHECTROBAIA 1 https:/m.edsoo.r/G3X3BTGIA
orocdepsl

32 UYenoseuecTBo B Onochepe 3emin 1 https://m.edsoo.ru/N2Q8H4U71
CocyiecTBoBaHNE IPUPOJIBI U

33 - pHpoA 1 https://m.eds00.ru/YSQ8X900G
4eJI0BeueCcTBa
Peze i . O6001meHue Te

34 SEPBHLIH JPOI. LADODIICHIE TEMH 1 https://m.edsoo.ru/E6EM1R5V2D
«Coo011ecTBa ¥ 3KOJIOTHYECKUE CUCTEMBD»

OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

CpopMHpPOBAHHOCTh 3HAHUM O MECTE€ W POJH OWOJIOTHU B CHUCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa ISl pPelIeHUs

JKM3HCHHBIX 3aJ1a4

YMeHHne packpbiBaTh COJACp)KaHUE OWOJOTUYECKUX TEPMHUHOB |
TIOHSATUN: KU3Hb, KJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIus JKUBBIX CHUCTEM, CAaMOBOCIPOU3BEACHHUE (PEIpPOTyKITHS),

HACJI€ACTBEHHOCTh, H3MCHYHUBOCTL, POCT U Pa3BUTUC

YMeHue uznarate OHOJOrMYecKUe Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTarmoHnHas), 3akonsl (I'. Mennens, T. Moprana, H.M1. BaBunosa) u
yueHus: (0 IEHTpaX MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensTh rpaHUIbl UX 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 BCIIMUMHAMU, 00BICHEHHE INOJITYYCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOprI U 3aKOHOB; YMCHHUC

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

YMeHue BBIIEIATH CYHICCTBCHHBIC TIIPHU3HAKHW BHUPYCOB, KIICTOK
IMPOKapuoOT U ISYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH IponeccoB oOMeHa BCIICCTB u
IMpEBpallICHUA OSHEPrun B KIICTKE, q)OTOCI/IHTGSa, IIaCTHYCCKOTO H
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTE3a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opranusMa (OHTOT€HE3)




YMenue MMPUMCHATH IMMOJIYYCHHBIC 3HaHUuA JIIsL 00BACHEHHS

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

OKpPYXaIoIIel  MPUPOIHON

HCIIOJIBb30BaHUA

cpexne;

NOHUMaHHE HE00X0IMMOCTH JOCTHKEHUI
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PalMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

VYMeHue pemiatbh 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTUOpUIHOE CKpEUIMBaHUE, CLEIJICHHOE HaclIeJOBaHUE; COCTaBIISThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUsA JJIA MMpEaACKa3aHuAa

HacCJI€aOBaHUs ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U J1abOPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLIEHWBATh U MHTEPHPETUPOBATH MH(YOPMAIIHIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTepHAIbI);
9THUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEIOBaHUN B OHOJIOTHUH,

MeauIMHe, OMOTEXHOJIOT U

10

YMeHne co3iaBaTh COOCTBEHHBIC MICHMEHHBIC M YCTHBIE COOOIICHUS,
0000m1as1 6MoJIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeJHEro 001ero ooOpa3zoBaHus

CchopMupOBaHHOCTh 3HAHUI O MecCTe W pOJU OMOJOTMU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPa U HAy4YHOT'O MUPOBO33PEHHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJIsl PELIeHMS

JKHN3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATh COACPIKAHUC OMOJIOrHYCCKHUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALNA, I‘CHO(I)OH)I, OBOJIIOLIMA, ABWIKYIINC CHIIBL




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOJICHHOCTD OPraHu3MOB,
BHUJ000pa3oBaHue, HKOJIOTHYECKUE dbaxTopsl, HKOCHUCTEMA,
MNPOAYLUCHTHI, KOHCYMCHTHEI, PECAYUCHTHI, nenu IIMTaHUA,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMmeHnue uznarate OMOJIOTUYECKHE TEOPUM (3BOJIOIMOHHAs Teopus Y.
JlapBuHa,  CUHTETHYeCcKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKoHOMEpHOCTU (3apoapimieBoro cxoactBa K.M. Bapa, yepenoBanus
IJIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnanckoro), ompenensiTh  TPaHUIBI  HX

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 BEIMYUHAMHY, OOBSICHCHHE TIOJTYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSITHA, TCOPUH W 3aKOHOB; YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU IMOJTYUCHHBIX peSYJ'H)TaTOB)

Ymenne BBIJICIISATh CYILIECTBCHHBIC NpU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TOMYJSAIHNA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEOLIEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHOH W3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, TMPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (DaKTOpOB Ha OpraHU3MBEI,
TIepeHoca BEIIECTB U MOTOKA YHEPTHUU B IKOCHCTEMaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U

OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue OpUMEHSTh TONy4YCHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKHUX IMPOILIECCOB U SIBICHUM, AJIS MPUHSATHS MPAKTHYECKUX
pelleHui B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 3J0POBbs OKPYKAIOLIUX JIFOJIEH, COONIOICHUS HOPM
rPaMOTHOTO TIOBEIEHUS B OKpYXalolled MpUpOAHON  cpene;
MOHUMaHHE HE0OX0IUMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ounoJoruu AJI1 paiuOHAJIBHOTO ITPUPOAOIIOJIE30BAHUSA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCEMbI IIEPCHOCA BCHICCTB U DHEPIUU B DKOCUCTEMAX (I_IGHI/I HI/ITaHI/IH)

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

obopynoBaHueM




YMeHHe KPUTHUYECKH OLEHUBATh W WHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO COACPIKaHUs, BKIIOYAIOUTYIO TICEBIOHAYYHbIC 3HAHMS

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

? paccmarpuBath rio0anbHbIe HKOJIOTUYECKHE po0JIeMbl
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHUIO K HHUM COOCTBCHHYIO
HO3ULUIO
YMeHne co3maBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIICHUS,
10 000011251 OMOJOTUYECKYI0 WH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrmapar OuoIorun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus xak Hayka

1.1

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

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

Meropl MO3HAHUS KUBOM TPHUPOABI (HAOMIOACHUE, DKCIIEPUMEHT, OTHCAHUE,
M3MEpeHue, Kiaccuukaius, MOJETUpPOBaHUE, CTaTHCTHYeCcKas o0paboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanunsa

2.1

XKusble cuctembl (6MOCHCTEMBI) Kak MHpeaMmeT u3ydeHus: Oouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU OpraHumzanuu OUOCHCTEM: MOJEKYISIPHO-T€HETUUYECKUN, KIIETOYHBIMH,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHple BemiecTBa. DOyHKIMM BOABI |

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OajaHca

3.2

Benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHUMBIE AaMHHOKHMCIOTBHL. AMHWHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYpbI OCIKOBOM MOJICKYJIBI (IIEPBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYCCKHUE CBOMCTBa OeiakoB. buosornueckue
GbyHKIMH OENKOB.

depmeHTh — OHoJIOTHYECKHE Katanu3aTopbl. CTpoeHue (QepMeHTa: aKTHBHBINA
HeHTp, cyoctpaTtHas crneunduunocts. Kodepmentsl. Burtamunsl. OTnuyus

Q)epMCHTOB OT HCOPTraHUYCCKHUX KAaTAJIN3aTOPOB

33

VYraeBoipl: MOHOCAaxXapuabl (IJIIOKO3a, prbo3a U Ae30KcHpr003a), AUcaxapusl
(caxapo3a, J5aKTO3a) M MOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUIJI03a).
buonornyeckue GyHKIUN YTIEBOIOB.

Jlunuasl:  TpUrMUepuabl,  crepouibl,  ¢dochomununel.  ['mapoduisHO-
rupodoOHble cBoicTBa. buonornueckne ¢yHkuuu saunuaoB. CpaBHEHHE

YrijieBo10B, OCIIKOB U JIMTIUIOB KaK HCTOYHHUKOB SHCPTHUU

34

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnot. Crtpoenne u ¢ynkmuun JIHK. Crtpoenme u ¢dynkuuu PHK. ATO:
CTpoeHHue U PyHKIUU

3.5

Huronorusa — Hayka o kierke. Knetounas teopus. MeToapl n3y4eHus: KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOIue NMpPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass mMemOpana, mosekynsl JIHK kak reHermueckuil ammapar, cucreMa

cuHTEe3a Oernka

3.7

Tunsl kKeTok: 3ykapuoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuotuueckoil  kierku. Kiierounas crenka Oakrepuil.  CtpoeHue
JyKaprUOTHYEeCKON KJeTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KMBOTHOM H

rpuOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢ynakimu. [lnazmatrueckas meMOpaHa, e€ cBoiicTBa U pyHkIMu. Lluronnazma u eé
opranouipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmxu, mm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIICTKH:
MUTOXOHJIPUH, TUTaCTUIBL. [IpOMCXOKIIEHHE MHUTOXOHAPHHA M IIIACTHI. Buis
mwiactua. HemeMOpaHHble OpraHouabl KJIETKH: pUOOCOMBI, KJIETOUHBIA ILIEHTD,

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

3.9

SAnpo — perynaropHbiii neHTp kietku. CTtpoeHue sapa: sjaepHas 000JI0YKa,

KapuoIla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEILIECTB B KJIETKE

}KI/I3H6I[65{TGJ'IBHOCTI> KICTKHN

4.1

OOmMeH BemiecTB, WM METa0o0JM3M. ACCUMUIANUS (TUTACTHYECKH OOMEH) H
JTMCCUMWIALNS (SHEPreTHYECKHIE OOMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca
Merabosmm3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(MHBIA U reTepoTpodHbIA. Pob

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIETKE

4.2

®ortocunrte3. CBeToBas U TeMHOBas (aszbl Gorocunrtesa. Peakuuu dotocuHTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HayeHHe (OTOCHMHTE3a Ui >KU3HU Ha 3emiie.
Bnusnue ycrmoBud cpeabl Ha (OTOCHMHTE3 W CIOCOOBI TOBBIIICHHS €ro
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a IS

JKA3HHM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMEH B KIIETKE. Pacmermienue BCIICCTB, BLIACICHUC H
AKKYMYJIIMPOBAHUEC OSHEPrun B KIICTKC. OTaIbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KeHI/IC n €ro BHUIEBI. KHCJ’IOpO)IHOG OKHCJICHHUEC, WU KIJIICTOYHOC

npIxaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTO OOMeHa

4.4

Peakiiun marpuuHoro cuHTesa. ['enernueckas unpopmanus u JJHK. Peanuzanus

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




Tpanckpunuus — marpuunblii cunre3 PHK. Tpancnsuust — 6uocunTe3 Oenka.

Koauposanue amuHokuciot. Posis pubocom B GnocunTese Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHpYChl. Mcropuss otkpeitusi BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodarn. boye3Hu pacTeHHi, >XUBOTHBIX M 4YCIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nummyHnonepunura yenoseka (BUY) — Bo3doyaurens CIIN/a.

[Ipodunakrrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mki, wiM S>KU3HEHHBIM 1WKa kieTku. MHTepdaza u MuTO3.
[Ipoueccel, npoTekatomue B uHTEpdasze. Permkanus — peakuuss MaTpU4YHOTO
cunte3a JIHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIIL.
JuniouaHbBId W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
HuTonornyeckue OCHOBBI Pa3MHOXKEHHMSI U WHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xierkm — murto3. Craguum Murtosa. [Ipomecchl, mpoucxonasimue Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MUTO3a

5.2

@opMBI pPa3MHOKEHHSI OpPraHWU3MOB: Oecroyoe W ToJioBoe. Bumer Oecmosoro
pa3sMHOXEHHS: JIeICHUE HaJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
ciopooOpa3oBaHue, BEreTaTUBHOC pa3MHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €10 3HAUYCHUEC IJIA CCIICKIIUU

53

[TonoBoe pa3MHOXKEHHE, €T0 OTINYKS OT OECIOJIOrO.
Meiio3. Cramguu Meio3za. Ilpouecchl, mpoucxoisliue Ha CTagusix Menosa.
[ToBenenue xpomocoM B Meio3e. KpoccunroBep. buonorndeckuii cMbICa U

3Ha4YeHHUE MeNo3a

54

I'amerorenes — nmpoiiecc 0O0pa3zoBaHMsl MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIE
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa3oBaHME U Pa3BUTHE MOJOBBIX KIETOK —
rameTt (CrepMaTro3ouj, SilleKlIeTka) — cuepmaToreHe3 u ooreHe3. OcoOeHHOCTH

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

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAILHOTO PAa3BUTHSA Y MO3BOHOUHBIX KHUBOTHBIX:
npobnenue, ractpynsauus, opraHoreHes. IloctamOpuonansHoe pasputue. Tumbl
MOCTAMOPHUOHANIBHOTO PAa3BUTHS: MPsIMOE, HEempsiMoe (IHMYuHOYHOe). BrusiHue
Cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Poct u pa3zeurtne pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

IIpenmer u 3agaum resetuku. Vicropus pa3sBuTusa MeHETUKH. Briax poccHCKUX
U 3apyOeXHBIX YU€HBIX B Ppa3BUTUE TEHETUKA. MeEToAbl T'eHETUKU
(TnbpUAOIOTUYECKHIA, LIUTOTC€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKHUI ).
OcHoBHbIE TeHeTHUECKUE NOHATHS. ['eHeThueckas CHMBOJIMKA, UCIOIb3yeMas B

CXeMax CKpeIlBaHUN

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Menzaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pa3us THOPHIOB IIEPBOTO
nokosieHusi. [IpaBuiio JOMUHUPOBaHUS. 3aKOH PpACIICTICHUS] TPU3HAKOB.
I'unioresa unctoTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelyBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHHS TMPU3HAKOB.
[{utoreHeTnyecKkne OCHOBBI JUTHOPHUIHOTO CKpPEIIMBAHUS. AHAIU3UPYIOIIEE
ckpenuBanue.  lcnonb3oBaHME — AHAJIM3UPYIOMIETO  CKPEIIMBAHUSA IS

OTIpe/IeNIeHUs] TEHOTHUIa 0CO0U

6.3

CuerieHHoe HacnefoBaHue npu3HakoB. Pabota T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymenuwe cremieHuss Te€HOB B pe3ysbTare
KPOCCHHIOBepa. XpOMOCOMHAasi Teopus HacleACTBEHHOCTU. [eHeTnueckue
KapThl.

I'eneruka mosia. XpoMOCOMHOE OINpENEIeHUE IMoja. AYTOCOMBI M IOJOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble opraHusmbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C ITI0JIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTH: HEHACJIEICTBEHHAs W HACJIEICTBEHHAs.
Ponb cpenbl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psag U BapUallMOHHAs
kpuBas. Hopma peaknuu mnpusHaka. KoimdecTBeHHbIE U KayeCTBEHHBIE

IIPU3HAKH U UX HOpMaA pCaKINu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ U3MCHYHUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaH, WJIN T CHOTHUIIMYECKAass, HU3MCHYHNBOCTD. KomOunatusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOH mnmpounecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MyTaI_[I/IOHHaH HNU3MCHYHNBOCTD. Knaccndpnxaunﬂ MYTaHHﬁZ
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa n IIPpUYXUHBI MyTaHHﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aK0H TOMOJIOTHYECKHUX pAa0B B HacleaCTBeHHOM n3MeHnuuBoctyu H. M.

BasuioBa

6.6

I'enernka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TI'€HETHKH
YeJI0BEKa: TEHEAIOTUYECKU, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-reHeTndeckuil. CoBpeMeHHOe ompezeeHne
TEHOTHUIIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoteto [I[P-ananuza. HacnencTBeHHble 3a00JieBaHUS YEJIOBEKAa: T'€HHBIE
00s1€3HM, OOJIE3HH C HACIEACTBEHHON MPENpacioioKeHHOCThIO, XPOMOCOMHbBIE

oone3nn. COMaTHYCCKHE H FCHCPATUBHLIC MYTAllUU. HpI/IHLII/Il'ILI 3J0pOBOTO




06p333 KHM3HHU, AUArHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I N JCYCHHUA TCHCTHUUYCCKUX
Oone3nell. MeauKo-reHeTHIeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHUE MEIUIIUHCKOMN

TCHCTUKHU B MPCAOTBPAICHUN U JICUCHUN I'CHCTUUCCKUX 3a00JIEBaHMI YeII0BEKa

Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexkuusi Kak Hayka U IpoLEecC. 3apoKJIE€HUE CEJNEKUUU U JOMECTHKAIUS.
Yuenne H.M. BaBuimoBa o0 TIeHTpaX TNPOUCXOXKJICHUS € MHOT00Opa3ws
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,

opo/ia, IMTaMM

7.2

CoBpemeHHbIE METOJIbl CeleKIUU. MaccoBbIii U WMHIMBUIYAIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBaHue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHWE YWCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpelyBaHue — ayTOPUAMHT.
Otnanénnas tulOpuamszanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MIOJy4EHUE NOJIMIUIOUIOB. JIOCTH)KEHMSI CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHoJOTMs Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. OTarbl
co3ganusi pexkomOuHantHoW JIHK wu Tpancrennbix opranusmoB. Kietounas
nHxkeHepusa.  Kiierounele  KynapTypbl.  MEKpPOKJIOHaJbHOE  Pa3MHOXKEHHUE
pactrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE W 3Thueckue mpoosiembl. MO — reHeTHuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT coepKAHUS

DBOMIOIMOHHAS OHOIOTUS

1.1

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTUH.

CugerenbctBa  3Bosioluu.  llajmeoHTosoruuyeckue:  MOCIENOBATENIBHOCTh
HOSIBJICHUsSI BHUJOB B MAJEOHTOJIOTUYECKON JIETONUCH, NepexojaHble (HOPMBI.
buoreorpaduueckue: cxoacTBo U pazauuue ¢ayH U (IOp MAaTEepUKOB H
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJICTBA U Pa3JInuus SMOPUOHOB pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHMU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJIMUYECKHX MyTeH y Bcex

OpraHnu3MOB




1.2

OpomoumonHas  Teopuss Y. JlapBuna. IIpennochliku — BO3HUKHOBEHMS
JapBUHU3MA. JIBWXKyIIMe CHIIBI 3BOJIIOLMU BUIOB 1O JlapBuuy (uM30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONpPEAEIEHHAs U3MEHYUBOCTD,

00opn0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopusi sBoitouuu (CTD) u  oOcHOBHbIE €€ TMOJIOXKEHHUS.

MuxposBomtouus. [lonymanus kKak eIMHULA BUAA U 3BOJOLHI

1.4

JBwxymue cuibl ((HakTOphl) HBOJIONUK BUAOB B Mpupoje. MyTalmoHHBIHI
mpolecc ¥ KOMOMHATHBHAsE M3MEHUYUBOCTb. [lomynsiioHHbIE BOJNHBI U Apeid
reHoB. M3omsimus u murpamusi. EcrecTBeHHBIN 0TOOp — HampaBIstomuil GpakTop
sBoJIIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

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

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHOBHBIE (GOpPMBI BUI00OPA30BaHMUS:

reorpagpuyeckoe, IKOJIOTHIECKOES

1.5

Makpossomtonusi.  PopMbel  dBoMIOIMU:  (UIIeTUYECKas,  JIMBEPIreHTHaf,

KOHBEpreHTHas, napamienbHas. HeobpaTtumocTs 3Bostonnn

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TpPEICTaBICHUS O 3apOXKACHUM >KU3HM. HaydHble THUIOTE3bI
BO3HMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHes W MaHCIepMHs. XHUMHUYecKas
IBOJIIONHS. ODKCIEPUMEHTAIbHOE TMOATBEP)KICHUE XUMHYECKOW 3BOJIOIUH.
Hauanpabie stanbr 6uonornyeckoi spomonuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJJIKOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ) KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paMm U nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mNepuoabl: KEeMOPUUCKHIA,
OPJIOBUKCKUW, CHIIYPUHCKHUNA, JIEBOHCKUN, KaMEHHOYTOJbHBIA, MEPMCKHUH.
Mes3o3oiickas pa U e€ Mepuoibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

KaiiHo3olickas 9pa u €€ mepuonabl:  MaJCOTCHOBBIA,  HEOTEHOBBIN,
AQHTPOTOTEHOBBIA. XapakTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarbl HBOJIIOLIMN PACTUTEIBHOTO U dKUBOTHOTO MUpPa. ApOMOP(O3bI Y
pacTeHUM U KUBOTHBIX. [losiBIEeHWe, pacuBeT W BBIMUPAHHME TPYII KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCckKkoro Mupa KaK OTpaKCHHUC SBOJIIOLIUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB
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3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOJ'IOFI/I}I KaK Hayka. PazButue Hpe,Z[CTaBJ'ICHI/Iﬁ 0

MNPOUCXOKJACHUN YCIIOBCKA. MeTto b1 HN3Y4YCHUA AaHTPOIIOTCHE3a. CXO,Z[CTBE[ n




pa3nuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHUE YEIIOBEKA.
JBwxymnie cuibl (pakTopsl) aHTponorenesa. HacnencrsenHnass M3MEHYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOUIeCTBeHHBIH 00pa3 JKU3HU, HU3TOTOBICHUE OPYIUH

TPY/a, MBILICHHUE, PEYb

2.5

OcCHOBHBIE CTAaIMM W BETBU DBOJIIOIMHM YEJIOBEKA: aBCTPATONMUTEKU, YernoBek
ymenbii, YenoBek mnpaMmoxoisaumuid, YenoBek HeaHAEPTAIbCKHM, YemoBek
pasyMHbIii. Haxonku MCKOMaeMbIX OCTAHKOB, BpeMs CYIIECTBOBAHHUA, 00JacTh

pacipocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpPOINEOUIHAs (E€Bpa3uiicKas),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHAA), MOHI'OJIOUHAs (a3marcko-
amepukaHckasi). YepTbl NpucrocoOJEHHOCTH MPEACTABUTENEH YETIOBEUECKUX pac

K YCIIOBHSIM CyIIECTBOBaHUs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma

Oprasu3Msl ¥ OKpyKaroias cpeia

3.1

OKonorus Kak Hayka. 3aJauyd M pasfiesibl AKOJOTMH. MeToJbl KOIOTMYECKHX
uccienoBaHui. DKosiornyeckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAsA, TIOUYBCHHAA, BHYTPHOPraHU3MCHHAA

32

Oxosornmueckue  (daktopel.  Knaccudukarmuss  dKoJOTHYECKHX  (DaKTOPOB:
abnoTHueckre, OMOTHYECKHE W AaHTPONOTCHHBbIC. J[eHCTBHE HKOJOTHUYECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotnueckue (QakTOpbl: CBET, TeMIlepaTypa, BIAXKHOCTh. DOTONMEPHOIAU3M.
[Ipucnocobnenuss OpraHu3MoB K  JEHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornueckne PUTMBbI

34

buotnueckue ¢akropbl. Buasl OMOoTHUECKHMX B3aUMMOJCHCTBHI: KOHKYpPEHIHS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJM3M, HEUTpanu3M. 3HaueHHe  OUOTHUYECKUX

B3aUMOACUCTBUI 11 CymieCTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

DKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMYJIAINH. OCHOBHEBIE I1I0Ka3aTcIin
InomyJsinuu: 4YUCICHHOCTb, IINIOTHOCTL, POKIAAEMOCTb, CMCEPTHOCTH, IPUPOCT,

MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH IOIYJISINUU U eé peryidanugd

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

CoobmiecTBOo opraHu3mMoB — OuonieHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IPOCTpPaHCTBEHHAs, Tpoduyeckas (muimeBas). Bunasl-nomuHaHThl. CBsi3H B

OHOIIEHO3E

4.2

OKOJIOTUYECKHE CHUCTEMBI (BKOCI/ICTCMBI) . ITlomarme 00 »dKocHCTEME H




ouoreorieno3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBOpOT BEIIECTB ¥ MOTOK 3HEPTUU B SKOCHCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU JKOCHUCTEMBI. [lWieBble IiemM U CETH.
OcHOBHBIE TIOKa3aTeId SKOCHCTEMBI: OWoMacca, MPOAYKIHA. IKOJIOTHUUYECKHE
OUPAMUJIBL:  MPOAYKLUMH, YHUCICHHOCTH, OuomMacchl. CBOICTBAa 3SKOCUCTEM:

YCTOMYUBOCTbD, CAMOPETYJISLMS, pazButue. CyKieccus

4.3

[Ipupoausie s3KOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO HIIU
IIMPOKOJIMCTBEHHOIO Jieca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATpPOIKOCHCTEMBI. Yp603KOCUCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodIKOCUCTEM U YPOOIKOCHUCTEM.
buopazHooOpasue kak ¢akrop ycroumBocTd dKocucteM. CoxpaHeHue

OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Ouocdepe. I'panuisl, coctaB U CTPyKTypa
ouocdeprl. Kuoe BemecTBO U ero ¢GyHKuU. OcoOEHHOCTH OMOCdepbl Kak
ro6anpHOM sKOCUCTeMbl. JlMHamMHueckoe paBHOBecHME W OOpaTHas CBS3b B
ouocdepe. KpyroBopoThl BemecTB W OHOTCOXHMMHUYECKHE ITUKIBI JJIEMEHTOB

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

4.5

UenoseuectBo B Omochepe 3emin. AHTpONOTEHHBIC M3MEHEHUsS B Owocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOITEMBI.
OcHOBa palMOHAIBHOTO  YIPABICHHUS MPUPOJAHBIMH pEeCypcaMH U HX

HCIIOJIB30BaHUC. HOCTI/I)KGHI/H{ OMOJIOTUH U OXpaHa IpUupoOabl




YYEBHO-METOANYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

* Enunoe comepkanue obiiero oopazopanus. Metoauyeckue MaTepuaibl. -
https://edsoo.ru/metodicheskie-posobivya-i-rekomendaczii/

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* bu6nmnoreka nudpororo oOpa3oBaTEILHOIO0 KOHTEHTA -
https://urok.apkpro.ru/

* SIKnacc - nudgpoBoit 00pazoBaTeIbHBIN pecypc ISl KO -
https://www.yaklass.ru/

* MocKOBCKasi 3JIEKTpOHHAa 1IKoia - https://uchebnik.mos.ru/main

* [Inatdopma mis nposeneruss OnuMnuan U KypcoB «OIUMIUYM -
https://olimpium.ru/

* [Topran «Ob6pazoBapuym» - https://obr.nd.ru/
* ®UIINA - https://fipi.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT B42744713762551194213577786349843698199248870624
Bnageney KopoBoea HaTanka CepreeeHa

OedcTevTened C 29.09.2025 no 29.09.2026



http://www.tcpdf.org

		2026-09-21T13:05:01+0500




