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HOACHUTEJIBHAS 3AIIMCKA

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

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

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

B nporpamme mo 6uosnorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTHYECKOTO MBIIUIEHUS, IPEJCTABICHUN O 3J0pOBOM
oOpa3e XHM3HM M OEpeKHbIM OTHOLIEHHEM K OKpY)Karolled MPUPOAHON cpeje.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMOJOrMM YJEIeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B NOBCEAHEBHOM JKU3HU JUIsl PELIECHUS MPUKIAIHBIX 3a7a4, B
TOM 4HCJIe: NMPOQUIAKTUKN HACJIEICTBEHHBIX 3a00JI€BaHUI YEJIOBEKA, MEIUKO-
IFE€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHMS 9KOJIOTUYECKU
LIEJIECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH MNPUPOJHON cpele, aHainus3a
BJIUSHUSL XO35IMCTBEHHOM JESTEIIBHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHOJOTus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



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

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obGecrieunBaeT (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:  TO3HAHHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POpMUpOBaHMS
(YHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro obpasza
KU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun obecneynBaeT ycioBHs sl (pOpMUPOBAHUS
UHTCIICKTYaIbHBIX, KOMMYHUKAITMOHHBIX W HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKHU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHHUS O MpeIHA3HAYCHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBMIM OCHOBY JJisi ONpENeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B IMpOrpaMMme II0
ouosnoruu.

OT160p coxepkanusi yueObHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYPOCOOOPA3HOTO TOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaroluecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJI0oBeKa B OKpY Kalollled MPUPOIHON cpene, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTU4YecKoil aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHUMAIOT 3JIEMEHTHI COJIEP KaHUsA, KOTOPhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
IEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOrMYecKoro 00pa3oBaHuUs.

CrtpykTypupoBaHue cojepx aHus y4eOHOro Marepuajga B IPOrpaMMe IO
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIFOLIMHU. B COOTBETCTBHHM C 3TUM B CTPYKType y4eOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIINE COAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4YHOTO TO3HaHUs», «KieTka kak Omosiormueckas cuctema», «OpraHm3m Kak



Oouonornueckas cucremay, «CucremMa U MHOTroo0Opa3ve OpraHMYeCKOTO MUpPay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATBLHOU
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATH 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTimxkeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorusi» Ha 60a30BOM
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CUCTEMbl 3HAHUM O OUOJIOTUYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HayYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHsI OpraHU3AIluH, BBIAAIONMIUXCS OTKPHITHUSAX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromUXCs TMO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, WJACH W TMOAXOJ0B K H3YYCHHUIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJIEHHE Yy OOydJarIuxcs oOmed KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa >KMBOM MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, MOJYYEHHBIX IIpHU
U3Y4YeHUU OHOJIOTHU;

dbopmupoBaHue y 0OyYaromMUXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKHUX TEXHOJOTHI U arpOOHOTEXHOIOTHA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH ITO3HAHHS YEIIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OESPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMICCKUX UCCIICIOBAHMIA;

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

IPUMEHCHHE TPUOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JI€BaHH.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorusy», m3ydaemass Ha
0a30BOM ypOBHE, SBIISCTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOISAIINM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEeHHO-HAYYHBIE TTPEIMETHI.



JInst u3yueHus OMoJoTUM Ha 0230BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), 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. Konbsuos, [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:

Tabnutel 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 MHUHEpPAJbHBIX BellecTB B Kierke. llogaep:xkanue
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
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



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

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

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

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

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

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

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

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxxaenne MHUTOXOHIApUN W Tuiactua. Bunmbl 1oactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYyHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue supa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPHIIIKO. 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 )KMBOU MPUPOJIEN.

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», «CTPOCHHUE KUBOTHOU KIIETKN,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHMM, IKCIEPUMEHTOB, MUKpOIpenapaThl 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
JTUCCUMWIISIITUSL (QHEPreTUYECKUit OOMEH) — JIB€ CTOPOHBI €IMHOrO 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 3eMIie.

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 dexTuBHOCTH
SHEPreTUYECKOro OOMeHa.

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

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



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

JdeMoHcTpanum:

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

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

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

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

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

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

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, IIOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0rO0.

Meito3. Cragum Mmeiio3a. IIporiecchl, npoucxoasiiyMe Ha CTaaAusAX Meno3sa.
[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
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHE. THIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpPsIMOE, HENpsAMoe (JIuYMHOuYHOE). BnusHue



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

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHUE
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», «Knertounsrii nmukin», «Pemnmukauus JHK», «Mutos»,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIEKIeTKa MIIEKONUTaromero», «KapruoknHe3 B KIETKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIIKA JIYKa HAa TOTOBBIX MUKPOIIpEHapaTaxy.

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

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWW TEHETUKU. BKiIal pOCCHIMCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnnaenem.
MonorubpugHoe CKpeluuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokoneHus. IlpaBuno AgomMuHUpOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpemuBaHue. 3aKOH  HE3aBUCHUMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO I'eHOB. HapylmieHne cuerieHusi reHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHele M TreTeporamMeTHbie opranu3mbl. HacnenoBaHue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunn npusHaka. KonnuecTBEHHBIE M KAaUYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3BMEHYUBOCTh. Kiaccudukarius MyTaiuii: TeHHEBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalruid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOALI TE€HETUKU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[T1I1P-anamu3a. HacnencTtBeHHble 3a00JieBaHUS 4YeJIOBEKAa: TI'E€HHBIC OOJIC3HHU,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETHICCKUX
Oose3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHIECKUX 3a00JI€BaHNI YeII0OBEKa.

JdeMoHcTpanum:

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

Tabmuiel ©U  CXEMBIL: «MoHorMOpUAHOE  CKpEIMBAaHUE U  €ro
IIUTOTCHETUYECKAasE OCHOBAa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpelIMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBAaHUAY, «Meiio3y,
«B3anMoIeCTBUE AJUICIBHBIX TE€HOB», «l[E€HeTM4YeCcKue KapTbl pacTCHUH,
JKUBOTHBIX W YeJIOBeKa», «l'eHeThka mosay», «3aKOHOMEPHOCTH HacCeIOBaHUS,
CHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHYMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa IrpyIi KpoBu», «MyTallMOHHAS N3MEHIMBOCTHY.

OGopynoBaHue: MOJSTU-ANIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOopMa, MyTanuu
(OpMBI KPBUILEB U OKPACKH Tena), repdapuit «I'opox moceBHON».

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

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

Jlaboparopnas pabota Ne 6. «M3yueHue MoaudUKallMOHHON U3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOI.

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

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

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

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

CoBpeMeHHBIE METOJIBI CeIeKIIUU. MacCOBbIN M MHANBUIYIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHus. CKpellUBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtulOpuauzanus u €€ ycnexu. VCKyCcCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH PpACTEHUM, >KUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonoruss kKak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Talibl
co3nanuss pexomOuHanTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
nHxeHepus. Knerounele KyJibTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmumpel 1 cxembl: kKapra «LIeHTpBI NPOUCXOXKICHHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pacteHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MBanoBay,
«ITomuammonaus», «OO0BEeKTH OHOTEeXHONOTHN», «KieTouHble KyJIbTYpBl |
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHEe PadOThbI:

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

11 KVIACC

Tema 1. JBorOMOHHASI OHOJIOTHS.

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

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYecKue: MOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TAJEOHTOJOTHYECKOM JIETONUCH, TIEPEXOJHbIE (HOPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GpayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH Yy BceX
OpraHN3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEIEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

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

Mukposomonus. [Tonynsiusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl (pakTophl) IBOJIOIMUA BUAOB B NMpHUpoje. MyTallMOHHBINA
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiimoHHBIE BOJHBI U Jpeud
reHoB. M30s1ust U1 MUrpamusi.

EctectBeHHbii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOr0 0TOOpA.

[TprcnocoOIEeHHOCTh OPraHM3MOB Kak pe3yibTaT dBojtonud. [Ipumepsl
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh 036l M HAHOATATITAIIH.

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

MakpooaBomonusi.  DopMbl  IBOMONUM:  (prsieTHYecKas, IUBEpPreHTHAs,
KOHBEPIreHTHasl, mapasuienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HeclmeuualIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs paydalysl.

JdeMoHCcTpanum:



Iloptpersr: K. Jlnnnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, @. Mromiep, A. H. Ceepuios.
Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apoabIln

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «IlomyssAamumy, «MyTanuoHHas

W3MEHYUBOCTHY, «ApoMopdosb», «Uaunoanantanun», «OOmIas gereHepaus,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIprucnoco6iIeHHOCTh OPraHU3MOBY,
«['eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJOTUUECKOE BUT000paA30BAHHE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Kojuiekiusa «[IpuMepsl 3alUTHBIX TPUCITIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJIEHUS ABOJIONHUNY», 00bEMHA MOJEIh
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra wMwupa, KoyuieKius «DOpMBI COXPaHHOCTH
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojens ammiukaius —«llepekpéct
XpOMOCOM», BiaxHble Tipenapathl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacCKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

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

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

JloHayuHblE TPEACTABICHUS O 3apOoXKIECHUU KU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
3BOMIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DOKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeit. Apxelickas u
nporepo3oiickas Hpbl. llaneo3zoiickass 3pa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

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

KaiiHo3o0iickass 3pa u €€ TnepuoApl: NaAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONOTE€HOBBIN.



XapaKkTepUCTUKA KIMMATa U TEOJIOTMYECKUX INpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOMoIUU. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbI OPTaHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymume  cwibl  (pakTopbl) — aHTpONOreHes3a. Hacnencrennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI o00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

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

YenoBeueckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmuupl U cxeMbl: «Bo3nukHoBenue ColiHEUHON cHCTEMBI», «Pa3BuTHE
opraHuyeckoro mupa», «PactutenpHas kieTtka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPAY,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKA W YEJIOBEKOOOpa3HbIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pace».

O6GopynoBanue:  Mymspku  «[IpoucxoxkaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHbOHILIA), CJIENKH WU
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «/3ydueHue MCKOmaeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUICKIIHSIX).



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

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJjau ¥ pa3Jeibl 3KOJOTUH. MeTOoIbl 3KOJOTHYECKUX
UCCIIEOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHME U aHTPOINOreHHble. JIeHCTBHE HKOIOTrMYECKUX
(akTOpOB Ha OPraHU3MBbI.

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

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICMICTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasurusm, koomnepaius,
MyTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

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

JdeMoHcTpanum:

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

Tabnuner 1 cxembl: kapra «[Ipupoansie 30HbI 3eminy», «Cpenbl OOUTaHUSA
opraHu3moBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdomorudaeckue 0COOEHHOCTA PACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

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

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

Tema 4. Coob1iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsl, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3u B
ouoreHose.

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



KOHCYMEHTBI, peayleHThl. KpyroBOopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (MUIIEBbIE) YPOBHUM 3KOCUCTEMBI. [IMIlEeBbIE LENu W CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyIIsius, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTEMA XBOWHOTO
WJIY [IAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03s1MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJOTNYEeCKOTo pazHooOpas3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOocTH OHOcPepsl Kak
rI00anbHON JKOCUCTEMBI. J[MHaAMUYeckoe paBHOBeCHME M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOTC€OXUMHUUECKHE UKLl 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEeHUs B Ouocdepe.
['o6anbHbIE 2KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6nopa3zHooOpasusi Kak OCHOBa ycToWunBocTU OGuocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

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

Tabmumpl u cxembl: «llumesbie 1enu», «bUOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubsie coobmiectBay, «llenn nutanus», «IKoJOorMYECKas MHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWMHOTrO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3IACWUCTBUS HA Opupody», «BaxneWmmne HMCTOYHUKHU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAIOLIAS
ouochepry, «PakTopsl Aerpaganuu mousy, «llapHukoBsiil 3pdexT», «DakTopbl
pPaAMOaKTHBHOTO 3arps3HeHust Owochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B Ouochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Monaenb-ammInKanus «TunuaHble OMOIEHO3bI», TepOapwHii
«PactutenpHblie cO00IIECTBaY, KoJeKIun «buorienosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUECKHUM TpylnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoii ®enepannu, U300pa’K€HUS OXpPaHIEMBIX BHJIOB
PaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYaloOIIUMHCS MpPOrpaMM  CpeaHero  o0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKaMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH LIEIIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUA mpeamera «buonorus» mocturarorcst B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlIMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOT0O OOINECTBA, pPACIIMPESHHUE >KU3HCHHOTO
OTbITa M OMbBITA JICATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIlpaBJICHUM
BOCTIUTATEIbHOM AEATEIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJICHAa POCCUMCKOTO OOIIECTBA;



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

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIILCKUX 3a/ad, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUNCKOM IPaXK1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHHS K CBOEMY HapoAy, YYBCTBA OTBETCTBEHHOCTH TIEpe.
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOsIIEE MHONOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHH, TOHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTENM CEMEWHOM JXU3HM B COOTBETCTBUU C
TpaauusiMHi Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

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

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

NOHUMAHUE U peaiu3alus 370pOBOro u 0Oe30macHoOro obpasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE 1EHHOCTU TMPABUJI HMHIAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOrO BOCIMTAHMS:

TOTOBHOCThH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10t00u¢E;

FOTOBHOCTh K AKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBINIOJIHSITh TAKYIO €SI TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepam mnpodeccuoHaNIbHON JESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAaHHBIM BBIOOp Oyaymed mnpodeccud | Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

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

OCO3HaHUE TJI00ANBHOIO XapakTepa 3KOJIOTMYECKHX MpoOJieM M IMyTed HX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
HalNpaBJICHHBIX HAa COXPAaHECHHE pPAaBHOBECUS B SKOCUCTEMax, OXpaHy BHJIOB,
3KocHUCTEM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATH HEOIArONpPHUATHBIE JKOJIOTUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HAJIMYHUE PA3BUTOTO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON MEATEIbHOCTH YKOJOTHUUECKOMN
HaMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHus 00 OKpy)KalollleM MHUpe KaKk O €JIMHCTBE MPHUPObI, YEIOBEKa U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIMIEHUSI OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

NOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YyMEHHE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIIUXCS JAHHBIX C 1I€JIbIO MOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OWOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE IIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U HCCIIEIOBATENIbCKYIO AEATEIbHOCTh HHIMBUAYAIBHO U B TPYMIIE;



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

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOCHHs ydyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEprus, SBICHHE, MPOILECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAaONMIOJeHUEe,  HU3MEpPEeHHe,  OKCIEPUMEHT U JAPYTHXx),
yYHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,

PEryJSTUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMM O0O0yYarouuxcs, CIOCOOHOCTh
oOyuarommxcs UCII0JIB30BAaTh OCBOEHHBIE MEKIMCUUILIMHAPHBIE,

MHUPOBO33PCHYECKHE 3HAHUS W  yHHBEpCajdbHble ydeOHbIE JEHUCTBUS B
NO3HABATENIbHON U COIMATBHOMN PAKTHKE.

MeranpenMeTHble PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBepPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeUCTBUAMM:

1) 6a30BbI€E JJOrHUYecKHne JeiCcTBUS:

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

UCIIOJIB30BATh MPU OCBOECHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIECHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, Ki1accupUKaIi, 0000IICHNUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBS3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNaATh LeNu MACSATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIETIAMU;

UCTIOJIb30BaTh OMOOTHYECKUE TIOHITHUS I OObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUUECKUE PACCYKIEHUSI (MHIYKTHBHBIE, JAEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM U MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTBa JUTSt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHM B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKkKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

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

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUHN JACATCIBHOCTH;

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  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUABI JICITCIBHOCTH II0 IOJYYECHHUIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSTUSIMU U METOJIaMH;

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

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOJWTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMMOUCK TEPEHOCa CPEJCTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, Mpejiarath OPUTHHAIBHBIC TOJIXOIbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsIX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VIHTepHETE), aHAIM3UPOBATH



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

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoil nHbOpMauu, HEOOXOIUMON ISl BHITIOJIHEHUS! YYEOHBIX
3ajay;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMYy  TPEACTaBICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYEeCKHUe 3HAKHM M CHUMBOJIBI, (OpMYJibl, aO0peBUATYpPY, HOMEHKIATYDY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACTO3HABaHUS U 3alUThl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINMOJIHEHUS MpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3MIIMKM IPYTUX YYACTHUKOB
Jaiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOajdbHbIE CpeAcTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIAQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJICHCTBHUSA, MMOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHas 1esITeJbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX JEUCTBHI € Y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIIEKTHUBA,;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOW paboThI;

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

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

OCYLIECTBIJIATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3IMYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATEJIbHYIO NI€SITEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1laBaTh OLICHKY HOBBIM CUTYyaLlUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW DSPYIUIHH B
pa3HbIX O00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBINIATH CBOW OOpa30BaTENBHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJIbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKECHUIO;



MpPUHUMATh MOTHUBBl M AapryMEHTbl JAPYTHMX HpH aHAJIU3€ pe3ylbTaToOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUHU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBHI MO OCBOCHUIO, HHTEPIIPETAIIMU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATECIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yIbTaThl MPEACTABICHBI IO TOJIaM O0yUCHHUS.

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

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAay4YHOW KApTUHBI MUpa M HAy4HOIO MHMPOBO33PEHHUS, O BKJIAJE POCCUNCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHMX TEPMHUHOB U TOHSTHMA:
KU3Hb, KIJIETKa, OpraHu3M, MeTabonu3M (OOMEH BeIIeCTB M MpeBpalleHUe
SHEPruu), TOMEOCTa3 (CaMOPETyJslus), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

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

yMEHHE BIAJETh METOJaMU HAYYHOTO MO3HAHMS B OMOJIOTHU: HAOIIOIeHNE U
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX



PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMECHHUE
JIeNaTh BRIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIC NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB M MPEBpAIICHHs SHEPTUU B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSAThH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OMOJOTHYECKUX
IIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/10pPOBbS U 3[0POBbS
OKPYXKAIOIIUX JTFOCH, COOIOIEHUS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOJUMOCTH HCIOJb30BaHUSA JTOCTHIKCHUN
COBPEMEHHOM owosoruu u OMOTEXHOJOTUH  JJI1  PalMOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7a4d Ha MOHO- U
JTUTHOPUIHOE CKpEIIMBaHUE, CICIICHHOE HACIeIOBAaHUE, COCTABIISATh CXEMBI
MOHOTHOPHUTHOTO CKpCUIMBAaHMS IS TPEJICKa3aHHUs HACJICIOBaHUS NPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBICE W TIpaKTUYeCKue paboThl, COOIIOIAThH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEpP’KaHWsA, BKIIOYAIONIYI0 TICEBJIOHAYYHBIE 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIHU, HAYYHO-TIOMYJISIpHBIC
MaTepHalbl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHMS,
00001mast OMoNOrNYecKyt0 UH(POpPMAIMI0O U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCITOJIb30BaTh IOHATHIHBIN anmapaT OMOJIoTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTHH B CUCTEME HAYYHOTO
3HaHHSI €CTECTBCHHBIX HAyK, B (POPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacCKphIBaTh COJEPKaHHE OMOJOTHUYECKHX TEPMHUHOB W TOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIBI ((haKTOpPHI) SBOJIOINUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMYecKue (HaKTophl,



DKOCHUCTEMA, TNPOJYIEHThI, KOHCYMEHTBHI, pPEAYLEHThbl, LENu MUTaHUsi,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpUs DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HampaBICHUN U
nytedt sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. 1. Bepnanckoro),
OTPENIENATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHHUE  THUIMOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEeHHBIX
pPe3yIbTaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHSATHUN, TEOPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC NPHU3HAKKW CTPOCHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TWPOIYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U DKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBUS JKOJOTHMYECKUX (DaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJTY4YEHHBbIE 3HAHUS IS OOBSICHEHHS] OMOJIOTUYECKHUX
IIPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIUIEHUM B IMOBCEIHECBHOU
KU3HA C 1EJIpl0 oOecreueHus O€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOJUMOCTH WCIOIB30BAHMS JTOCTHXKECHHM
COBPEMEHHOW OMOJIOTUU TSl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MEPEHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH TUTaHUs );

YMEHHE BBITIOJNHATH JA0OpaTOPHBIE W TPAKTUYECKHE pPaOOTHI, COOMIOAATH
mpaBmiIa npu padboTe ¢ yueOHBIM U Ja00OpPaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBATh M HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIINK, HAYIHO-TIOMYISPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHUS,
000011ass OMONOTMYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
WCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 brbmmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEBIE CUCTEMEI U UX OpraHu3aus 1 bubmiorexa HOK
p 1 https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢c292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M YKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
bu6moreka [IOK
2 «HMcnonp30BaHne pa3IndIHbIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YYCHUU
OMOJOTHYECKUX O0OBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI | bubmuorexa [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u | bubnuoreka [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. C eHue 6e 1
HIEH. HOCTAB I CTPOCIHE DEIROB https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
7 VYraesonasl. JIunuasl 1 Bubmiorexa OK

https://m.edsoo.ru/863e6870




bubmuoreka [JOK

8 Hyxneunossie kucnotel. ATO
https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune s3yKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpPOTIpETiapaTax u ux
OTIMCAHUE
12 OOMEH BELIECTB WX META00IN3M bubmmorexa IOK
https://m.edsoo.ru/863e766¢
13 ®oTOCUHTE3. XEMOCHHTE3 bubmorexa OK
https://m.edsoo.ru/863e7c98
14 DHepreTuYecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IMKI KISTKU. [{enenue
KJIeTku. Muto3. JlaboparopHas
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 Bubmorexa OK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIlIKa JIyKa Ha
TFOTOBBIX MUKpOITpEraparax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancasmus — OuocunTe3 Oenka bubmiorexa LOK
https://m.edsoo.ru/863e796e
18 Heknetounsie Gpopmbl kU3HH — bubnmoreka [JOK




BUPYCBI

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

bubmuoreka [JOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmmoreka [{OK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpeHueE.
o1 JlabopaTtopnast padota Ne 4 0.5 bubnuoreka [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 WNHnmBunyanbHOE pa3BUTHE bubnuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HAaCJIEJICTBEHHOCTH U U3MECHUYMBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK
https://m.edsoo.ru/863e8878
CKpeIllMBaHHE
JlurnOpuHOE CKpeInBaHue. 3aKOH BuGmiorexa LK
25 HE3aBHCHMOI'0 HACJIEIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHHUE
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3y4yenue pe3yapTaToB 0.5 bu6nuoreka [IOK
MOHOTHOPHUHOTO U AUTUOPUIHOTO https://m.eds00.1u/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
FOTOBBIX MUKPOIpENapaTax»
27 I'enetuka nona. HacaemoBanue bu6mmoreka [JOK




IIPHU3HAKOB, CUCIJICHHBIX C ITIOJIOM

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

N3menuusBocts. Henaciencrsennas
M3MEHUYMBOCTb. JlaboparopHas

)3 pabora Ne 6. N3yucHwue | 0.5 bubnmoreka [JOK
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifia U
BAPUALIMOHHON KPUBO»

HacnencrBeHHasi “BMEHYMBOCTb.

29 JlabopaTtopHnas pabota Ne 7. | 0.5 bubnuoreka [JOK
«AHaM3 MyTanuil y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIIapaTax»

bu6moreka [IOK

30 Perteririca esosexa : https://m.edsoo.ru/863e8d78
Peseprueiit ypok. O60011eHIE TIO

31 TeMme «HacieacTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOB)

32 Ceneknus Kak HayKa v IIPOLIECC 1 bubmorexa LOK

https://m.edsoo.ru/863e9214

13 MeTobl 1 JOCTHXKEHUS CEJICKIINT | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHosorus kak oTpacib | bubnnoreka [IOK
NIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
" bubnuoreka [JOK
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUs 1
https://m.edsoo.ru/863ea20e
) Hcropus pasBuTHs NpeCcTaBICHUN | bubnnorexa [JOK
00 »BOTIOIINH https://m.eds00.1u/863e¢9570
3 MukposBontonus 1 Bubamorexa [IOK
https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
€IMHUIIa BUJIA ¥ SBOJIIOITHH.
4 JlaGopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edso0o.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyIue cuitbl (3JIEMEHTapHBIC | bubnuorexa [JOK
(haKkTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TO0p 1 €10 GOpPMBI 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas | 0.5 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
8 Hanpasnenus n nytu | bubnuoreka [IOK

MakKpO3BOJIIOIUHN

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




9 HeobOpaTumocTs 3BOTIOIUN
10 Ucropust sxu3Hu Ha 3emiie 1 METOAbI
€€ N3y4eHUS
1 ['mnoTe3bl NpOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazButue xxu3HM Ha 3emMIie TIo Ipam U bubnuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [JOK
«M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKIUSIX)
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0BEKa (aHTPOTIOTEHE3) bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUU
YyeJloBeKa
13 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK
aJlafTalliy 4eJIOBEKa https://m.edsoo.ru/863eaea2
PesepBublit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK




(baxTopsl

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

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

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCay
bubnuoreka [JOK
23 buotnueckue dakTopsl nommoreka I
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «Iloacuér mmoTHOCTH 0.5
MOMYJISILUM pa3HbIX BUIOB
pacTeHui»
)5 Coo0miecTBa OpraHu3MoB — bubnuoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [IpupoiHbIe SKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — riodanbHas bu6nuoreka [IOK
3KOCHUCTEMA 3EMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLIECTBOBAHUS bubnuoreka [JOK

o6uocdepsl

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




32 UYenoseuecTBo B bnochepe 3emiin 1
13 CocyltiecTBoBaHUE MIPUPOIBI U | bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
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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
Hay4YHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (QYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa ISl pPelIeHUs

JKHM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACp)KAHWE OHMOJOTHYECKUX TEPMHUHOB W
TIOHATHN: KU3Hb, KIIETKA, OpTaHu3M; MeTaboIm3M (0OMEH BEIIECTB H
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIus JKUBBIX CHUCTEM, CAaMOBOCIPOU3BEACHHUE (PEIpPOTyKITHS),

HACJI€ACTBEHHOCTh, H3MCHYHUBOCTL, POCT U Pa3BUTUC

YMenue uznarate OMOJIOrHYECKHE TEOPUH (KJIETOYHAs, XpPOMOCOMHas,
MyTarmoHnHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHUA B ouonoruu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHru3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIAABJICHHC 3aBUCUMOCTHU MCKOAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

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

YMeHue BBIIEIATH CYHICCTBCHHBIC TIIPHU3HAKHW BHUPYCOB, KIICTOK
IMPOKapuoOT U ISYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTHU mponeccoB oOMeHa BCIICCTB n
IMpEeBpalllICHUA DHCEPIrUu B KIICTKC, (I)OTOCI/IHTC38., JIaCTUYCCKOIro M
OHEPICTUYCCKOTO O6MCH8., XCMOCHHTCE3a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opranusMa (OHTOT€He3)




YMenue MMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OMOJIOTHYECKUX mpouecCoB U SIBJ'IGHI/If/'I, I TIPUHATUSA NPAKTHYCCKUX
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

cpene;

NOHUMaHHE HE00X0IMMOCTH JOCTHKEHU I
COBPEMEHHOUW OHONOTMM W OWOTEXHOJIOTHH Ui PalMOHAIBHOTO

IPUPOI0NIOJIB30BAHUS

VYMeHue pemiatbh 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTHOPUTHOE CKPEIIMBAaHUE, CIEMJICHHOE HacCJIeIOBAaHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIuBaHUA JJIA npeackazanusa

HacCJI€OOBaHUA ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U J1abOPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHMBATh U MHTEPIPETUPOBATH MH(MOPMALHIO
OMOJIOTHYECKOTO COJEP)KaHMsI, BKIIOYAIONTYIO TICEBJOHAYYHBIC 3HAHUS
W3 pa3nuuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIApHBIE MaTepHAIIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEIOBaHUN B OHOJIOTHUH,

MeaUIMHe, OMOTEXHOJIOTHH

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1ass 6MoIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX MCTOYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOM MPOrPaMMBbI CPeHEro 001ero oopa3oBanus

ChopMUpOBaHHOCTh 3HAHUN O MecTe U POJIM OUOJOTMH B CHCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPa U HAy4YHOT'O MUPOBO33PEHHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruyu; (PyHKIMOHAJIBHOW T'PaMOTHOCTU 4YeNIOBEKa JUIs pEIleHUs

JKHN3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATh COACPIKAHUC OMOJIOrHYCCKHUX TCPMHUHOB U

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




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOJICHHOCTD OPraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (bakxTopsI, IKOCHUCTEMA,
NPOAYLCHTHI, KOHCYMCHTHI, PEAYUCHTHI, nenun INUTaHus,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMmeHnue uznarate OMOJIOTUYECKHE TEOPUM (3BOJIOIMOHHAs Teopus Y.
JlapBuHa,  CUHTETHYeCcKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apospliieBoro cxoacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnanckoro), ompenensiTh  TPaHUIBI  HX

MNPUMECHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUST B OHOJOTUH
(Habmro/leHWe W OIMHCAHHME JKUBBIX CHCTEM, IPOIIECCOB U SIBIICHUI,
OpraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYUHAMHY, OOBSICHCHHE TIOJTYICHHBIX PE3y/IbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSITHH, TCOPHH W 3aKOHOB, YMCHHE

ACIaTh BBIBOABI HA OCHOBAHUU MOJIYYCHHBIX pGSYJ'H)TaTOB)

Ymenne BBIJICIISATh CYILIECTBCHHBIC NpU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TOMYJSAIHNA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEOLIEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHON U3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (DaKTOpOB Ha OpraHU3MBEI,
TIepeHoca BEIIECTB U MOTOKA YHEPTHUU B IKOCHCTEMaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B DKOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEUIECTB 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
CBOET0 37I0POBbS U 37I0POBbS OKPYKAIOLIUX JIFOJIEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEJECHUS B  OKpYXKalolleil MpUPOAHON  cpee;
MOHUMaHHE HE0OX0IUMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ounoJoruu AJI1 paiuOHAJIBHOTO ITPUPOAOIIOJIE30BAHUSA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

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

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

obopynoBaHueM




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

13 pa3auyHbIX UCTOYHUKOB (CMMU, Hay4dHO-NONYJIsipHBIE MaTepUalbl);

? paccMaTpuBaTh rio0anbHbIE HKOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HHM COOCTBCHHYIO
MO3HIIHIO
YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJIOTUYECKYI0 HHPOPMAIUIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJb30BATH MMOHSITUMHBINA arrmapar ouoorun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus xkak 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, MOJEIUpOBaHUe, CTaTHCTHYeckas 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, MTOMY/ISIIHOHHO-BUI0OBOM, SKOCUCTEMHBIN, OMOCHEPHBIHA

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 OanaHca

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. Bbuosormueckue
GbyHKIMH OENKOB.

depmeHThl — OHoJIOTHYECKHE Katanu3aTopbl. CTpoeHue (QepMeHTa: aKTHBHBINA
HeHTp, cyoctpaTtHas crneuuduynocts. Kodepmentsl. Burtamunsl. OTnuyus

Q)epMCHTOB OT HCOPTraHNYCCKHX KAaTAJIN3aTOPOB

33

VYraeBoipl: MOHOCAaxXapuabl (IJIIOKO3a, pubo3a M 1e30Kcupr003a), Aucaxapusl
(caxapo3a, J5aKTO3a) M MOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUIJI03a).
buonornyeckue GyHKIUN YTIEBOIOB.

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

YrijieBo0B, OCIIKOB U JIMIIUAOB KaK UCTOYHHUKOB 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

Hwuronorusa — Hayka o kietke. Knertounas teopusi. MeTo bl u3y4eHus 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. Crpoenne xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIL.
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 MHIMBUIYaIbHBIH 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 tulOpunmzanus u e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes H
MOJyYEHUE NOJMIUIONAOB. JIOCTH)KEHMSI CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHoJOTMs Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. OTarbl
co3ganusi pexkomOuHantHoW JIHK wu Tpancrennbix opranusmoB. Kietounas
nHxkeHepusa.  Kiierounsle  KynpTypbl.  MEKpPOKJIOHAIbHOE  Pa3MHOXKEHHUE
pactrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE W 3Thueckue mnpoodsiembl. MO — reHeTHuecku

MOAU(PUIMPOBAHHBIE 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

24

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

CoobmiecTBo 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. ATPOIKOCHUCTEMBI. Ypb6osKocuCTEMBL.
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. ['panuisl, coctaB U CTPyKTypa
ouocdeprl. Kuoe BemecTBo u ero ¢GyHKuu. OcoOeHHOCTH OMOCdepbl Kak
ro6anbHOM sKOCUCTeMbl. JlMHamMHueckoe paBHOBeCcHE W OOpaTHas CBS3b B
onocdepe. KpyroBopoThl BemecTB W OHOTCOXHMMHUYECKHE ITUKIBI DJIEMEHTOB

(yrnepona, a3oTa). 30HaAIBHOCTH 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 IIpUupoOabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.;
[Tox penaxuueii [laceunuka B.B. AkiinonepHoe ob6mectBo «M31aTeabcTBO
«IIpocsewenue»

* buonorus. 11 knacc. [laceunux B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxnueii [laceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

JIsicenko W.B. Tloypounslie miansl. buonorus. 10 kinacc.Bonrorpan,uza-so
"Vyurens"

Uepennuxona I'.B.IToypounsie minansl.buosorus. 11 kinacc.Bonrorpan,uza-so
"Vyurens"

MyxamemxanoB U.P. Tectsl,3aueTsl,01uiionpockl mo ouomoruun.10-11
kiaccel.M.:"Bako"

Annudepon A.B.KoMHaTHBIC pacTeHHsI B IITKOJIC:HAOTIOICHUS 1
skcriepuMeHThl. M. :[Ipoda

Nonuesa A.FO.,Topranos A.B.buonorus B cxeMax u tabnunax.dppekTruBHas
noaroroBka k EI'D.Mocksa

Kupunenko A.A.buonorus. COOpHHK 3aj1a4 110 TEHETUKE JIJI TTOATOTOBKH K

EI'D..JIETMOH



Kupunenko A.A.MonekynspHast 6uonorus. COOpHUK pa3HOYPOBHEBBIX 3a1aHHM
st noarotoBku k EI'D.JIETMOH

Konecnukos C.1.buonorus.Okonorus.Ilogroroska k EI'D.JIETTOH
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

http://school-collection.edu.ru/ - Enunas kosuiekuus uudpoBbix

00pa30BaTEIbHBIX PECYPCOB
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