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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OWOJIOTUH TEOPETUYECKYI0 OCHOBY JIS
OTpE/ENCHUs] TOAX0A0B K (OPMUPOBAHUIO COJAEPKAHUA Y4eOHOro mpeaMeTa
«buonorusiy  coctaBuiaM:  KoHUenTyaiubHble nosiokeHus PI'OC  COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, CoJIep KaHMsl, Pe3yJIbTaTOB 00yueHus U TpeOOBaHUM
K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 OOLIMX LESAX M MPUHIUIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 00111ero 00pa30BaHus
B Poccuiickoit denepannu, a TakKe MOJTOKEHHS O crieluprke OMOJIOTHH, e€ 3HAaUeHUU
B TMO3HAHUM >KUBOM NPUPOABI U OOECIEUYEHHH CYIIECTBOBAHUS YEIOBEYECKOTO
obmectBa. CoriiacHo Ha3BaHHBIM IOJOXKEHUSAM, ONpE/IeTICHbl OCHOBHBIE (PYHKIIUU
IPOrpaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu Aa€T MpeAcTaBIEHUE O HENsIX, 00 o0Iel cTpareruu
oOy4eHHMsI, BOCIUTAHUS W Pa3BUTHs OOyYAIOMIMXCA CPEACTBAMU YYEOHOIro mpeaMera
«buonorusy, onpenenser o0s3aTeNbHOE MPEIMETHOE COAEpPKAHHUE, €r0 CTPYKTYpY,
pacmpenesieHre 10 pasfenaM M TeMaM, PEKOMEHAYEMYIO ITOCJIEI0BAaTEIbHOCTh
U3y4YeHUs y4eOHOro marepuaia ¢ y4ETOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX
CBA3€H, JIOTMKA O0Opa30BaTENbHOIO  MPOLECCa, BO3PACTHBIX  OCOOEHHOCTEHN
oOyyJarommxcs.

B nporpamMMe no OMOJOTHM TaKK€ YUYUTHIBAIOTCS TPEOOBAHUS K IUITAHUPYEMBIM
JUYHOCTHBIM, METalmpeIMETHbIM M MpEeIMETHBIM pe3yJbTaTaM OOydeHUs B
dbopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-MIO3HABATEIBHOUN JEATEIBHOCTH/YUeOHBIX
JEHUCTBUN 00YyYaIOIIUXCs IO OCBOEHUIO COACPKAHUS OMOJIOTMYECKOro 00pa30BaHus.

B mporpamme mo Ouonorum (10-11 kmaccel, 6a30BbI YpOBEHB) peav30BaH
OPUHLIMAII T[PEEMCTBEHHOCTH B M3y4YE€HUH OHONOruM, Onaromapss 4deMmy B Hel
IIPOCMATPUBAETCS  HAIIPaBICHHOCTb HA  pa3BUTUE 3HAHUM, CBS3aHHBIX C
(GOpMHpPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LICHHOCTHBIX OpUEHTAlUN
JUYHOCTH, HKOJOTMYECKOTO MBIIIJIEHUS, TPEICTABICHUNA O 3J0pOBOM 00pa3e KU3HU U
OepeXKHBIM OTHOIIIEHUEM K OKpY’Karwolewd mnpupoaHoi cpexae. I[losromy Hapsay c
U3y4eHHEeM 00111e0MOIOTUYECKUX TEOPUH, a TAKKE 3HAHUN O CTPOSHUH KUBBIX CHCTEM
Pa3HOT0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HUX MPOLECCOB B MPOrpaMMe
no OWOJOTMH YJEIeHO BHHMMAaHHWE MCIOJIb30BAHUIO TOJYYEHHBIX 3HAaHUH B
MOBCEAHEBHOM JKU3HU JJIs1 PEIICHUs MPUKIIAHBIX 33]1a4, B TOM YKCIIe: MPOPUIAKTUKA
HACJIEJICTBEHHBIX 3a00JI€BaHUI UeI0BEeKa, METUKOT€HETUYECKOTO KOHCYIbTUPOBAHMS,
OOOCHOBaHHUSl JKOJIOTUYECKH IIeJIeCOOOpa3HOro TOBEIEHUS B  OKpY’Karolen
IIPUPOJHOM CpEAE, AHAIM3A BIUSHUSA XO3AMCTBEHHOW [EATEIIBHOCTU YEJIOBEKA Ha
COCTOSIHUE TPUPOJHBIX U HCKYCCTBEHHBIX SKOCHUCTEM. YCHJIEHWE BHUMAHHS K
MPUKIIAAHON HAMIPaBIEHHOCTH



yueOHoro mnpeamera «buosiorus» MNPOAUKTOBAHO HEOOXOIUMOCTBHIO OOECTeUeHHUs
YCJIOBUM JJI pelIEHUs OJHOM U3 aKTyalbHbIX 3aJlay HIKOJIBHOTO OMOJIOTUYECKOIO
oOpa3oBaHMsl, KOTOpas MpeArnoaaraeT GopMUPOBaHUE Y O0yUYaAIOUINXCA CIIOCOOHOCTH
alalTUPOBATHCA K M3MEHEHUAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorust Ha ypoBHE cpelHero o0Iero oopa3oBaHusl 3aHUMAET BaXKHOE MECTO.
Ona oOecrnieunBaeT GOpMHpPOBAHME y OOYyYAIOIIUXCS MPEJCTaBICHUN O Hay4yHOU
KapTUHE MUPA, paclIupsieT U 00001IaeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIUUUTEIIbHBIX
NpPU3HAKaX - YPOBHEBOW OpraHU3alliy U 3BOJIOLUUHU, CO31AET YCIOBUS IS IO3HAHUSA
3aKOHOB KUBOU MPUPOIBI, GOpMHUPOBaHUS (HYyHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB
3JI0POBOTO M 6€30macHOro o0pa3a KU3HHU, IKOJIOTHYECKOTO MBIIUICHHUS, IIEHHOCTHOTO
OTHOUIIEHUS K dKUBOUM MPUPOJIEC U YETOBEKY.

Bonbiioe 3HaueHrne OMOJOTHS MMEET TakXKe JJI PEIICHUs] BOCIUTATEIbHBIX U
Pa3BUBAIOIIUX 3aJ]]a4 CPEIHETO O0IIero 00pa3oBaHus, COLMAIM3ANA 00yUarOITUXCS.
N3ydenne 6uoaoruu ooecrneynBaeT yCiaoBus 111 (GOPMUPOBAHUS WHTEIUIEKTYJIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HH()OPMAIMOHHBIX HAaBBIKOB, JCTETHUYECKOW KYJIbTYPHI,
CIIOCOOCTBYET MHTETpaIlMi OMOJIOTHYECKUX 3HAHHUM C MPEACTABICHUSIMHU U3 JIPYTUX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3HMKH, XUMUU MU Teorpaduu. Ha3BaHHbIE
MIOJIO’KEHUS O TpeHa3HauYeHNN y4eOHOTo mpeaMeTa «bruomorus» cOCTaBUIU OCHOBY
JUISL OTPENENICHHs] TOJIXO0JI0B K OTOOpY M CTPYKTYPUPOBAHHMIO €r0 COAEpKaHUs,
MIPE/ICTABJIICHHOTO B MPOTrpamMMe Mo OUOJIOTHH.

Ot6op coxmepxanusi ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C MO3ULHHA KYJIbTypOCOOOPa3HOTo MO/IX0/1a, B COOTBETCTBUU C KOTOPBIM
oOydJaromyecs: TOJDKHBI OCBOWUTH 3HAHWSI U YMEHHS, 3HAUUMbBIC TSI (POPMUPOBAHUS
oO0IIel KyJIbTypbl, ONIPEIETSIONINEe aJIeKBaTHOE MOBEICHNE YETIOBEKA B OKpYKaroIei
MPUPOIHON cpesie, BOCTpEOOBAaHHBIE B TIOBCEAHEBHOM JKM3HU W MPAKTUYECKON
nesitenbHOCTH. Ocoboe MecTo B 3TOW CHCTEME 3HaHUM 3aHUMAlOT 3JIEMEHTHI
COJIEp)KaHMs, KOTOPbIE CIIy)aT OCHOBOM Juisi (pOpMUpOBaHUS MPENCTABICHUN O
COBPEMCHHOM E€CTECTBEHHO-HAYYHOW KapTHHE MHUpa W IICHHOCTHBIX OPHUCHTAIIHSIX
JUYHOCTH, CIOCOOCTBYIOIIUX TYMaHU3AIMKA OMOJIOTMYECKOTO 00pa30BaHusI.

CTpykTypupoBaHuE COJEpKaHUS Yyd4eOHOro maTepuaia B Iporpamme 1o
OMOJIOTUM  OCYILECTBIEHO C€ YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTJMYUTEIBHBIX OCOOCHHOCTSIX >KMBOW MPHPOIBI, O €€ YPOBHEBOW OpraHU3aIluU U
HBOJIIOIMU. B COOTBETCTBUM C 3THM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIICYIONINE COjiep)KaTenbHble JuHuu: «buomorus kak Hayka. MeTojs
HAay4YHOTO mTo3HaHusM», «KieTka kak Ouojornueckas cucreMa», «OpraHm3m Kak
Ouonoruyeckas cucreMa», «CucremMma W MHOTooOpasve OpPraHuyecKoro Mupay,
«IBONIOLUS KUBON MPUPOJBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTHY.

[lens wu3yuenuss ydeOHoro mnpemmera «buonorus» Ha 0a30BOM ypOBHE -
OBJIaJICHNE 00YYAIOIUMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKITMOHAILHON OpraHu3aluu



’KUBBIX CUCTEM PA3HOI'0 paHra U NpUOOPETeHNE YMEHHI NCTIOIb30BATh 3TU 3HAHUS J1JIs
IPaMOTHBIX JCHCTBUH B OTHOLIEHUUM OOBEKTOB >KUBOW MPHUPOIBI W PEIICHUS
Pa3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

Jloctmkenne 1enmu u3ydeHus ydeOHoro mpenmera «bwosnorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIACAYIONIUX 3a]1ay:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUA O OHOJIOTUYECKHX TEOPHsIX,
YUYEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKaIlluX OCHOBOU JIsI
dbopMHUpOBaHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOAax
HAyYHOTO TO3HAHHWSA, CTPOCHHWU, MHOTOOOpa3WMH W OCOOCHHOCTSIX KHUBBIX CHCTEM
pPa3HOTO YpPOBHS OpraHU3AIMM, BBIJAIOIMIUXCS OTKPBITUSAX U  COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YarOMIMXCS TO3HABATENbHBIX, HHTEIUICKTYalbHBIX U
TBOPYECKUX CITIOCOOHOCTEH B MPOIECCE aHAIN3A JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTUU
Hay4YHBIX B3TJISIJIOB, UJEH M MOAXOJO0B K M3YUYEHHUIO KUBBIX CHCTEM Pa3HOIO YPOBHS
OpraHu3alluy;

CTaHOBJICHHE Yy oOydJaroumxcss oOmeld  KyJbTypbl, (QYHKIMOHAIHHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSICHATh U OIICHUBATH SIBJICHUS OKPY> KaIOIIETro
MHpa KUBOU MPUPOALl HA OCHOBAHUU 3HAHUU U OMBITA, MOJYYCHHBIX MPU U3YyUCHUH
Omooruu;

dbopmupoBaHre y OOydYalOMIMXCA YMEHUW WUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKUX 3HAHMM B TPAKTUUYECKON NESITEIbHOCTH YeJIOBEeKa, pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIIOBEKOM KUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHHUS K HEH, COONIOACHUS STHUCCKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHWE IIEHHOCTH OWOJOTHYECKUX 3HAHUM 7 TIOBBIIMICHHS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbI, 11s1 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUSI;

NpPUMEHEHUE NPUOOPETEHHBIX 3HAHUM M YMEHUW B MOBCEIHEBHOW MU3HU IS
OLICHKH TIOCIICICTBUNA CBOEU JEITEIBHOCTH MO OTHOIICHUIO K OKPYXKAIOLIEH Cpene,
COOCTBEHHOMY 3/IOPOBBIO, OOOCHOBaHME U COOJIOJIEHHE Mep NPOOUIAKTHKU
3a00JIeBaHUM.

B cucteme cpennero oOiero odpazoanus «buosorusy, nuzyyaemas Ha 6a30BOM
YPOBHE, SBISETCS 0O0s3aTeIbHBIM YUYE€OHBIM TMPEAMETOM, BXOSIIUM B COCTaB
npeaMeTHON 0051acTh « ECTeCTBEHHO-HAYUHBIC TTPEAMETHD».

Jlnst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CpeTHETO 00111ero 00pa3oBaHus
oTBoauTCcs 68 yacoB: B 10 kmacce - 34 gaca (1 gac B Heaemo), B 11 kmacce - 34 gaca
(1 yac B HeneMIO).



COJAEPKAHUE OBYUYEHUA

10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHMH C OOIIECTBEHHBIMH, TEXHUYECKHUMH U
JIPYTUMU €CTECTBEHHBIMHU HayKaMmu, (pusiocoueii, STUKON, 3CTEeTUKOM 1 TipaBoM. Poib
Oouonorun B (HOPMUPOBAHMM COBPEMEHHOW HayyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

MeTonpl MO3HAHWS XWUBOW MPUPOIBI (HAOIIOACHHE, DKCIIEPUMEHT, ONMHCAHUE,
HU3MepeHue, Kiaccuukaiys, MoAeIMPOBaHUE, CTATHCTHYECKAst 00paboTKa TaHHBIX).

JdeMoHCTpanuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktnueckass padbora Ne 1. «Mcmonb3oBaHME pa3NMYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U X OPraHU3aIMs.

JKuBble cuctembl (OMOCHCTEMBI) KaK MPEAMET u3yueHus Ouosioruu. Otinuue
YKUBBIX CHCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM W UX pazHOOOpasue. YPOBHHM OpraHU3alud OMOCHUCTEM:
MOJICKYJISIPHBIM, KJICTOYHBIM, TKAHEBBIM, OPraHW3MEHHBIN, MOMYJISIUOHHOBUIOBOU,
HKOCUCTEMHBIN (OMOTEOIEHOTHYECKUH ), OMOChHEPHBIH.

JlemoHcTpanum:

Tabnuipsl U cxeMbl: «OCHOBHBIE TPHU3HAKU >KU3HW», «YPOBHU OpraHU3aIMu
YKUBOU IIPUPOIBD.

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKUMN COCTAB KJIETKU. XUMUUYECKUE JIEMEHTBI: MAKPOIJIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/ia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMH BOABI U MUHEPAJIBHBIX BellleCTB B KieTke. [logaep:xanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U cTpoeHHE OENKOB. AMHHOKHUCIOTBI - MOHOMEpPBI OEJIKOB.
He3zameHnmble M 3aMEHUMbBIE AMUHOKHUCIIOTHI. AMHUHOKHCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYPBI OEIIKOBOM MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. bronornueckue GpyHkimm 0EIKOB.

depmeHTHl - Ouosornueckue karamuszatopbl. CTpoeHue (pepMeHTa: aKTUBHBIN
HEHTp, cyOcTpaTHas cieuuuunocts. Kopepmentsl. Buramunbl. OTinuust pepMeHToB
OT HEOPTAaHUYECKUX KaTaIu3aTOPOB.

VYrieBonbl: MOHOCaXapuasl (TIIOKO3a, pubo3a U JAE30KCUPU003a), Arcaxapuibl



(caxapo3a, JlakTO03a) M MOJUcaxapuabl (Kpaxmaji, TJHUKOTEH, IEeJUIIJI03a).
buonornyeckue GpyHKIIMM YriIeBOI0B.

Jlumunpel:  Tpuraunepunsl,  docomaunuasl, crepouabl.  ['wapoduibHO-
ruapodoOHbIe cBolicTBa. bruonorndeckue dhyakmun umunoB. CpaBHEHHE YTIEBOIOB,
O€JIKOB U JTUIUJ0B KaK UCTOYHUKOB YHEPTUH.

Hyxkneunossie kucinotel: [JJHK u PHK. HykneoTuasl - MOHOMEpBI HYKJIEHHOBBIX
kucioT. Ctpoenue u pyukiuu JJHK. Crpoenne un dpynkuuu PHK. Bunst PHK. ATO:
CTpoeHHE U QYHKIUH.

[{utonorus - Hayka o kieTke. Kilerounas Teopus - npumep B3auMOICHCTBUS HIIEH
1 (aKTOB B HAYYHOM MO3HAHUU. MeTO/ bl U3yUEHUs KIIETKH.

Krnerka kak menocTtHas xuBas cucteMa. OOuue NMpu3HaKd KIETOK: 3aMKHYTast
Hapy>kHas MeMOpana, moJyiekyJiel JIHK kak reHeTndeckuil amnmapar, cuctemMa CUHTE3a
Oeka.

TuIbl KJIETOK: dyKapuOTHYECKas U pokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTudeckon  kietku.  Kierounas — crenka — Oaktepuii.  CTpoeHue
AYKaApUOTUYECKON KIeTKU. OCHOBHbBIC OTIMYMS PACTUTEIILHOMN, )KUBOTHON U TPUOHON
KJIETKU.

[TOBEpXHOCTHBIE CTPYKTYpPbl KJIETOK - KJIETOYHAs CTEHKA, TIIMKOKAIMKC, HX
¢ynkuuu. Ilnazmatuyeckas meMOpana, e€ cBoiictBa U pyHkuuu. L{urornazma u eé
opraHousibl. OnHomeMOpanHble opranouabl kietku: OIIC, ammapar ['ombmxu,
Iu30coMbl.  [lolyaBTOHOMHBIE OpPraHOWABI KIETKU: MHUTOXOHAPHUH, IUIACTUJIBL.
[IpoucxoxaeHne MUTOXOHIpUA U tiacTua. Bunel mmactuna. HememOpanHbIe
OpPTaHOUJIbI KJIIETKU: pUOOCOMBI, KJIE€TOUHBINA IIEHTP, LICHTPUOIIU, PECHUYUKH, KTy THKH.
OyHKIMHA OPraHOUI0B KJIETKU. Brirouenus.

Anpo - perynaropHslid meHTp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapHoIlUIa3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Junarpammel: «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B HEXHUBOW MPUPOIECH,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKMBOW MPUPOIEN.

Tabmuuel u cxembl: «llepuoguyeckass Tabnuila XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHne MOJIeKYJbl BOJIbI», «bruocuHTe3 Oenkay, «CTpoeHne MOJEKYIbl OelKay,
«Ctpoenue depmentay, «Hyxmennosbie kucnotbl. JIHK», «CtpoeHune MojexyIbl
AT®», «CtpoeHHE SyKApUOTUYECKOW KIETKN», «CTpOEHUE JKMBOTHOM KIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOE€HHE NPOKAPUOTHYECKOW KIIETKH,
«CtpoeHue siapa KIETKN», « YTIeBOAbDY, «JIumuabh».

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpyIOBaHWE [UJIi TPOBEACHUS
HAONIONICHUM, W3MEpPEHUHN, OJKCIIEPUMEHTOB, MHUKPOMpPENapaTbl PAaCTUTEIbHBIX,



’KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaqUTHIECKOW aAKTHBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabGopaTtopHas pabota Ne 2. «3ydyeHne CTpOeHUs KIETOK PaCTCHHMA, )KUBOTHBIX
1 OaKTepHil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpENapaTax U UX OMUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WM METa00IM3M. AcCUMIIISIHS (TIACTUYECKUA OOMEH)
JTUCCUMUTISIINSA  (QHEPTETHYECKUH OOMEH) - JBE CTOPOHBI EIWHOTO MpoIecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB M HHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BellecTB: aBTOTpOodHbIN U rerepoTpodHbiii. Ponbs depMeHTOB B
oOMeHe BEIlECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

dotocunte3. CBeToBast u TeMHOBas (a3bl porocunresa. Peakumu porocunresa.
DddextuBHOCTh (DoTOCHHTE3a. 3HaueHWe (OTOCHHTE3a i1 JKU3HM Ha 3emile.
Bnusnue ycnoBuit cpembl Ha  (POTOCMHTE3 U CIOCOOBI  TMOBBIIMICHHUS €0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XemocuHTe3. XEMOCUHTE3upyrolme OakTepuu. 3HAYCHUE XEMOCHUHTE3a s
JKWA3HU Ha 3eMIIE.

OHepreTnueckuii oOMeH B KieTKe. PaciieruieHue BeIecTB, BBIJICTICHUE U
aKKyMYJUPOBAHHE SHEPTUU B KJIETKE. DTallbl SHEPreTuYecKoro ooMmena. ['nmukomms.
bpoxenue u ero Buasl. KuciopogHoe OKHCIEHHE, WU KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakiuu matpuunoro cunresa. ['enernyeckas nundopmanus u JJHK. Peanuzarus
reHeTudeckol uHpoOpMalMu B KIETKe. [ eHeTWYecKuid KOA U €ro CBOMCTBA.
Tpanckpunius - Mmarpuunbsiii cuate3 PHK. Tpancnsamms - 6uocunTtes Oenka. ITarbl
TpaHcisiu. KonupoBanue aMuHokucnoT. Poibs pubocom B OnocuHTe3e Oenka.

Heknerounsle Gopmbl ku3HU - BUpYChl. McTopust oTkpeitus Bupycos (/. U.
NBanoBckwuit). OcOOEHHOCTH CTPOCHHMS U )KM3HEHHOTO ITUKJIa BUPpYCOB. bakTepuodarmu.
bosie3Hn pacreHuid, XUBOTHBIX M 4YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMHu. Bupyc
uMMmyHoaeduimta yenoBeka (BUY) - Bo3oynurens CI1IM1a. O6paTHas TpaHCKpUIILIKS,
peBepTasa u unrerpasa. [Ipodunaktuka pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUH.

JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmuiel m cxeMbl: «Tumel nuTaHus», «Merabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii oOMeH», «Xioporact», «®Dorocunres», «Ctpoenue JHK»,
«CtpoeHue u (PyHKIMOHUpPOBaHHE TeHay, «CuHTe3 Oenkay, «[ eHeTUUeCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenune u >xku3HeHHBIA 1uKiI Bupyca CIIN/a,
oakTepuodaray, «Permukarms JJTHK.

O6opynoBanue: Mmoaenu-ammiukanuun «Yasoenue JIHK wu Tpanckpummmsy,



«buocunres 6enka», «CTpoeHue KiIeTkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounpli 1WKII, WX JKU3HEHHBIA LMK KiIeTKA. WHTepdaza um MHUTO3.
[Ipomeccel, mpoTekarorue B nHTepdasze. Permkaius - peakiust MaTpUIHOTO CHHTE3a
JIHK. Crtpoenne xpoMocoM. XpOMOCOMHBIN HAOOp - KapUOTHUIl. JIUMIIOMIHBIA U
rariougHbIA  XpOMOCOMHBIE HaOopbl. Xpomatuasl. [luTonormyeckne OCHOBBI
Pa3sMHOKEHUS U UHIUBUAYAIBHOTO Pa3BUTHUSL OPTaHU3MOB.

Henenue knetku - Muto3. Ctaauu Mmuto3sa. [Ipoiieccel, mpoucxosiue Ha pa3HbIX
CTaausIX MUTO3a. bBHOIOrn4ecKnuii CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH - aromnTo3.

®dopMbl pa3MHOKEHHs OpraHuW3MOB: Oecrionoe u moJjioBoe. Buabl Gecrnosnoro
pPa3MHOXKEHUA: JICJICHWE HAABOE, IIOYKOBAHME OJIHO- W  MHOTOKJIETOYHBIX,
CIIOpo0oOpa30BaHKUE, BEreTaTUBHOE pa3MHOXKEHHUE. VICKycCTBEHHOE KIIOHUPOBAHUE
OPraHU3MOB, €0 3HAYEHUE JIJI CEJIEKIIUU.

[TooBoOE pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Craguu wMeiio3a. lIpoimeccel, Mpoucxonsinuvie Ha CTaAusX Meno3a.
[ToBenenne xpomocoM B mernose. KpoccuHroep. buonorndyeckuii CMbICT U 3HAYEHUE
Meno3a.

["amerorenes - mpoiiecc 00pa3oBaHuUs MOJOBBIX KJIETOK Y *KUBOTHBIX. [10si0BBIC
JKeJe3bl: CEeMCHHUKU U Su4HUKU. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK - TaMET
(cepmaro3ouj, sSUIEKIIETKA) - criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS
AMLEKIETOK U criepMaro30uaoB. Omnonorsopenue. [Taprenorenes.

NunuBuayanpbHoe  pa3BuTue  (OHTOreHe3). OMOPUOHAIbHOE  Pa3BUTHE
(omOpuorenes). Jrtanbl 3MOPHOHAIBHOTO PA3BUTHSI Y TMO3BOHOYHBIX KUBOTHBIX:
npobieHue, racTpyiysinus, opraHoreHes. IlocTaomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHSL: MPSIMOE, HenpsiMoe (JTMYMHOYHOE). Brusinue cpenbl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHBI, CIIOCOOHKIE BHI3BIBATH BPOXKAEHHBIE YPOICTBRA.

Poct u pa3Butue pactenuii. OHTOT€HE3 HBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU,
CTaJu¥ Pa3BUTHSL.

JdeMoHCTpauu:

Tabmuubr U cxembl: «@OpMbI Pa3MHOXKEHUS OPraHU3MOB», «JlBolHOE
OTUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», « BereratTuBHOE pa3sMHOKEHUE PACTCHUI,
«Jlenenne kieTku Oaktepuit», «CTpoeHHUE TOJIOBBIX KJIETOK», «CTpoeHue
xpoMocombl», «Knerounbli mukny, «Pemmukanumss [HK», «Mwuto3», «Menosy,
«IIpsimoe u HenmpsiMoe pa3BUTHEY», «['aMeToreHe3 y MIIEKOMUTAIOIIUX U 4YEJIOBEKa,
«OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENapaThl «CrniepmMaTo30u bl
MJICKOITUTAIOWIETOY», «SNuekneTka miekonuTarmero», «KaprnokuHes B KieTkax
KOpEIIIKa JIyKa», MarHUTHas MOJeJb-anuinkanus «lenenne kierkm», moaens JTHK,
MoIeNTb MeTa(azHO XPOMOCOMBI.



JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

JlabopaTtopHas pabota Ne 3. «HabnroneHrne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOMPENapaTaxy.

JlabopaTtopHas pabota Ne 4. «/3yueHne CTpOCHHS MOJIOBBIX KJIETOK HA TOTOBBIX
MHKpPOITpEnapaTax».

Tema 6. HaciieicTBEHHOCTh 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKH. VlcTopus pa3BuTusl TeHETUKHU. Ponb nuronoruu u
AMOPHOJIOTUHU B CTAHOBJICHUM T'€HETUKU. BKIa pocCHIICKHUX U 3apyOekKHBIX YUEHBIX B
pa3BUTHE TE€HETUKH. METONbI TeHEeTUKH (THOPUIOIOTHUYECKHMA, ITUTOTCHETUYECKUM,
MOJIEKYJIIpHO-TeHeTHYeCKUii). OCHOBHbIE T€HETHYECKHE TMOHATUA. | eHeTmyeckas
CUMBOJIMKA, UCIIOJIb3yEMAs B CXEMAX CKpPELIMBAHUMU.

3aKOHOMEpPHOCTH HACJICIOBAHMS IPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHuenem.
MonorubpuiHOe CKpeluBaHue. 3aKOH eUHO00pa3usi THOPUJIOB MEPBOTO MOKOJICHHUS.
[IpaBuno ITOMHHUPOBAHUSA. 3aKOH PACHICIUICHUS MNPU3HAKOB. [ HMIOTE3a YUCTOTHI
ramert. [lonHOE M HeMmoIHOe TOMUHUPOBAHUE.

JuruOpugHoe ckpenuBaHue. 3aKOH HE3aBUCUMOIO HACIICOBAaHUS MPU3HAKOB.
[{utoreHeTHueCKUe OCHOBBI JUTHOPUIHOTO  CKpEIIMBaHUA. AHaIU3UPYIOIIEE
cKpemuBanue. Mcnoib30BaHUE AHATU3UPYIOLIETO CKPEIIMBAHUA I OMNPEICIICHUS
TE€HOTHITA OCOOHU.

CuerieHHoOe HacieaoBaHue Mpu3HakoB. Pabora T. Moprana mo clemnjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyiieHue cuerieHus: FreHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. | eHeTHYeCKue KapThl.

['enetnka mosia. XpPOMOCOMHOE OIPEACICHUE TMOJIa. AYyTOCOMBI M IIOJOBBIE
XpOMOCOMBI. ['omMoramerHele M rereporaMmeTHole oOpraHu3mbl. HacienoBaHue
IIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI M3MEHUMBOCTH: HEHACIICICTBEHHAs M HACIIEICTBECHHAS.
Ponb cpenbl B HeHAacJIeICTBEHHON U3MEHUYHBOCTH. XapakTepucTuKa
MOU(DUKAIMOHHOW M3MEHYMBOCTU. BapualMOHHBIA psifi U BapUallMOHHAs KPUBasl.
Hopwma peaknuu npusHaka. KonnuecTBeHHbIE U KAUECTBEHHBIC IPU3HAKU U UX HOpMa
peakuun. CBoMCTBAa MOIUPUKATIMOHHON H3MEHYHUBOCTH.

HacnencrBennas, wiM T€HOTUIIMYECKasi, W3MEHUMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Mel03 U MOJI0BOM MPOIECC - OCHOBA KOMOWHATUBHOW U3MEHYUBOCTH.
MyTanioHHass u3MeHYMBOCTh. Kiaccudukanusa MyTauuid: TeHHblE, XPOMOCOMHBIE,
reHoMHbele. YacTtora W nOpuuuMHBl MyTauuid. MyTtareHHble (aKTOpbl. 3aKoH
FOMOJIOTHYECKUX PSAZIOB B HaciaeacTBeHHOW n3MenunBoctu H. Y. BaBuiiona.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJAbl TE€HETUKH
YyeJIOBEKa: IeHEaJIOTHYeCKUi, OIU3HEIOBBIM, IIMTONCHETUYECKU, OMOXMMUYECKHUH,
MOJIEKYJISIpHO-TeHeTHUeCKUil. COBpEMEHHOE ONpEeIeNICHHE T€HOTHUIIA: TOJTHOT€HOMHOE
CEKBEHHPOBAHUE, TEHOTHUIIUPOBAHWE, B TOM uucie ¢ nomombro [II[P-ananu3a.



HacnencrBennsie  3a0osieBaHMsl  4YeJlOBEKa: TeHHble Ooie3Hu, Oo0Jie3HHu ¢
HACJIEICTBEHHOM MPEAPACIION0KEHHOCTHIO, XpOMOCOMHBIE 00J1e3HU. CoMaTuyecKue u
reHepatuBHbie MyTanui. CTBOJIOBBIC KJICTKHU. [IpHHITUIIBI 3M10pOBOTO 00pa3a KU3HU,
JTUArHOCTUKHM, TPOMUIAKTHKHA U JICYCHHsS] TEHETHYeCKHX Oosie3Hell. Memnko-
TEHETUYECKOE  KOHCYJIbTUPOBAaHUE. 3HAYEHHUE  MEAUIMHCKON  TEHETUKH B
MPEeIOTBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUN YelloBeKa.

JdeMoHCTpanuu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®@pusz, C. C. UerBepukon, H. B.
Tumodees-Pecosckuii, H. 1. Bapuios.

Tabnuupl u cxeMbl: « MOHOTHOPUIIHOE CKPEUIMBAHUE M €r0 IUTOrCHEeTHYeCKas
OCHOBa», «3aKOH pACIIECIUICHUS U €r0 HUTON€HETUYECKasi OCHOBA», «3aKOH YMCTOTHI
rameT», «JluruOpuanoe ckpemuBanue», «Lluronorndyeckue OCHOBBI TUTHOPUIHOTO
CKpelmuBaHus», «Meno3», «B3auMonencTBue ajuielbHBIX T€HOBY», «l eHeTmueckue
KapThl PAaCTEHUM, >KMBOTHBIX M YEJIOBEKa», «l'€HeThka mosa», «3aKOHOMEPHOCTH
HAaCIIEJOBaHHUs, CUETUIEHHOTO C MOJIOM», « KapHOTHUIIbI UeTOBEKa U 5KUBOTHBIX», « BUbI
U3MEHUYHMBOCTH», «MoaudukalmoHHas HW3MEHUYMBOCTh», «HacmenoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», « MyTallmoHHass U3MEHYHUBOCThY.

OOGopynoBanue: MoAeaH-anIUIMKau  «MOHOTHUOPUIHOE  CKpEIIUBAHUEY,
«Henonnoe  poMuHupoBaHue», «Jurubpuanoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MUKPOCKOIT U MUKporipenapar «/Ipozoduia» (Hopma, myTaruu Hopmbl
KPBUIbEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTHMOPUIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabdora Ne 6. «l3yueHue Moau(pUKAIMOHHON HW3MEHYHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlaGopatopHas pabora Ne 7. «AHanu3 MyTanuid y Apo30Quibl Ha TOTOBBIX
MHKpOIpEenapaTax».

[Ipaktruueckast padora Ne 2. «CocTaBieHue U aHAIA3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuys Kak Hayka M IPOLECC. 3apOKICHUE CEIIEKUWA W JOMECTUKALIUSL.
VYyenune H. Y. BaBunoBa o HeHTpax MPOUCXOXKIECHUS U MHOT00Opasus KyJbTYPHBIX
pacteHuid. LIeHTpbl TPOUCXO0XKAEHUS JOMAITHUX )KUBOTHBIX. COpT, Mopojaa, ITaMM.

CoBpeMeHHbIE METOJIbl CeleKIMU. MaccoBblii W MHIMBUIYaJbHBIM OTOOpHI B
CEJIEKIIMM pacTeHWid MW KUBOTHbIX. OleHKa »3KcTepbepa. biIM3KopoACTBEHHOE
CKpelluBaHue - UHOpUAUHT. Ynctas nuaus. CKpenmBaHue YUCThIX JUHUN. ['eTeposuc,
unu rubpuaHas cuia. HepoacTBeHHOe cCKpemmBaHue - ayTOpuauur. OTnaiéHHas
rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 v Mojgy4ueHue MOTUILIOUIO0B.
JlocTuxeHus CeNeKIUH PACTEHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonmorusi Kak oTpaciib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. Tambl



co3ganusi pexomOuHanTHOM JIHK wu Tpancrennnix opranusmoB. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MHUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTCHUM.
KnonupoBanne  BBICOKONPOJIYKTUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX  OPTaHU3MOB.
Dkosoruyeckne u dtrdeckue npoodsemsl. [MO - reHeTHYecKHn MOAU(PHUITIPOBAHHBIC
OpTraHU3MBI.

JlemoHCTpanumu:

[Toptpetsl: H. 1. BaBuios, 1. B. Muuypun, I'. [I. Kapnieuenko, M. ®@. 11BaHOB.

Tabmumbr u cxempl: kKapta «l[eHTpBI TPOUCXOXKIEHUS €W MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «llopojbl TOMalIHUX >KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzanus», «PaboTel akanemuka M. @. MBanoBay,
«Ilomumnougus», «OOBeKTbl OuoTexHonorum», «Kierounsle KyIbTypsl U
KJIOHUpPOBaHKE», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU TIJI0JIOB U KOPHEIJIOAOB JUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

Okckypceust «OCHOBHBIE METO/IBI M JOCTUKEHUS CEIEKIIMU PACTEHUI U ) KUBOTHBIX
(Ha CEJNICKIIMOHHYIO CTAHIIUIO, TFIEMEHHYIO )epMy, COPTOUCTBITATEIBHBIN YUaCTOK, B
TEIUTMYHOE X035HUCTBO, TA0OPATOPUIO arPOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJrOHOHHASI OHOJIOTHS.

[IpennochuIKu BO3HUKHOBEHHUSI SBOJIIOLIMOHHON TEOPUU. DBOJIOLIMOHHASL TEOPUS
u e€ MecTo B Omosiornu. BimsiHuE 3BOIONMOHHON TEOPUU Ha pa3BUTUE OMOJOTUU U
JIPYTUX HAYK.

CBuzerenscTtBa  3BoJouMH. [lameoHTONOrMYeckue:  MOCIEA0BATEIbHOCTh
NOSIBJIEHUS BHUJIOB B IMAJCOHTOJOTMYECKOM JIETOMHCH, TNEPEXOAHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M pa3iuyusi HMOPHUOHOB Pa3HBIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTMYHbBIC, aHAJOTUYHBIE,
pYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH U OCHOBHBIX META0OIMYECKUX IyTeHd Yy Bcex
OpTaHU3MOB.

OpomononHas  teopus Y. JlapBuna. Ilpenmnocbuiku — BO3HUKHOBEHHS
napBUHU3Ma. JIBMOKYIIME CHJIBI SBOJIIOIMK BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE TMpPU OTPaHUYEHHOCTH PECYPCOB, HEOINpeAenEHHas H3MEHYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) u €€ 0OCHOBHBIE MTOJOKEHHUS.

MuxkposBosorus. [lomynsnus kak eAMHUIA BUAA U SBOJTIOLUU.

JIBrkymme cuibl ((hakTopbl) 3BOJIOLUMU BUJOB B MpUpoJe. MyTallMOHHBIHI



npoliecc 1 KOMOMHATUBHAS U3MEHUMBOCTD. [lomynsiinoHHbIe BOIHBI U JIpeii() TEHOB.
N3osuus 1 Murpanusi.

EctectBennbiii  otOop - HampaBmsomuid — Qaxtop sBomonun.  DopMel
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OPraHU3MOB Kak —pe3ydbTaT 3BoOJONUH. [Ipumepbl
MPUCTIOCOOJICHUH y OpraHu3MoB. ApoMoph03bl U UAHOATANITAIIIH.

Bun u Bunoo6pazoBanue. Kpurepuu Buaa. OcHoBHBIE (hOpMBI BUI000pA30BAHMUS:
reorpaduueckoe, SKOJI0rHIecKoe.

Makpossomonust.  dopmbl  3BomonMK:  pHIIeTHYECKas, JAMBEPreHTHAs,
KOHBEpreHTHas1, napasuiesnbHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[IpoucxoxkJieHHEe OT HECHEUHAIU3UPOBAHHBIX MpenkoB. IIporpeccupyromas
crienuain3anvsa. AJIanTUBHAS paJnalysl.

JlemoHcTpanum:

[Hoptpersr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanescknii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepiios.

Tabmunpl u cxembl: «Pa3BuTue OpraHmdyeckoro Mupa Ha 3emie», «3apOoJbIlIn
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «Popmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBIN 0TO0pY», «MHOrOo00Opa3ue cCoOpToB pacTeHuin», «MHOrooopasue nopoa
KUBOTHBIX», «llomymsimun», «MyTaumoHHass H3MEHYUBOCTBHY, «ApoMOpPQO3bD»,
«Unmoanantanum», «O0mas nereHepanusy, «BIKyIye cuibl 3Bosonumny», «Kapra-
cxeMa Mapupyra nyremectBus Y. JlapBuna», «boppba 3a CylIecTBOBaHHEY,
«IIpucnocoOneHHOCT ~ OpraHu3sMoB»,  «l'eorpaduueckoe  BUAO0OpPa30BAHUEY,
«IKOJIOTUYECKOE BUA00OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHU OKPACKH, HA0Op
IUIOZOB M CeMsH, Kosuekuus «[Ipumepbl 3aluTHBIX TPUCTIOCOOIEHUN Y )KUBOTHBIXY,
Mozenb «OCHOBHBIE HANpaBiICHUsI SBOJMIOLMM», 00bEMHas Moneiab «CTpoeHue
TOJIOBHOT'O MO3T'a MO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, KoJuleKuus «@POpMbl  COXPaHHOCTH
VICKOIIA€MBIX )KMBOTHBIX U PacCTEHUI», MoJenb amuinkanus «llepekpéct xpomocomy»,
BJIQXKHBIE pernapaTel « PazButre HacekoMoro», «Pa3Butue JArymKkm», MUKpOIpenapar
«JIpozodunia» (Hopma, myTaruu OPMbI KPHUIBEB U OKPACKH TEJIA).

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHue BUIIOB 1O MOPGHOIOTHYECKOMY
KPUTEPHUIO».

JlabopaTtopHas pabota Ne 2. «Onucanue mpuUcCIocOOJIEHHOCTH OpraHu3Ma u eé
OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHbple TIPEACTABICHUS O 3apOXKICHUU >KU3HU. HayuyHble runotessl
BO3HUKHOBEHUS )XKM3HU Ha 3emuie: aOMOoreHe3 U MaHcrnepMus. XUMHUYECKask IBOJTIOLIHS.
AOGHOreHHbIN CUHTE3 OpraHu4eCcKUX BEILECTB u3 HEOPraHWYECKHUX.



DKCINEPUMEHTAIBHOE TOATBEPKACHUE XUMHUUYECKON »BoMoUMHM. HavanbHble >Tambl
ouosormyeckor sBomtonnu. ['mmoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE IMPOTOKJIETKH. [lepBble KIETKHM W HX 3BOJIOLHA.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emsie mo spaMm Hu nepuoaam. Kartapxeil. Apxelickas u
poTepo30icKas psl. [1aneosolickas spa u €€ nepuoapl: KeMOPUMCKUM, OPJIOBUKCKUH,
CWJIYPUMCKHUI, TEBOHCKUN, KAMEHHOYTOJIbHBINA, IEPMCKUH.

Me3so301ickas 3pa u €€ IePUOAbl: TPHACOBBIN, IOPCKUHM, MEJIOBOM.

KaiiHo3omckas »3pa u© €€  NOepuoApl:  IAJCOrCHOBBIM, HEOTCHOBBIN,
AHTPOIOTECHOBBIN.

XapakTepucTuKa KIMMara M TIe0oJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tarbl
HBOJIIOIMU PACTUTEIBLHOTO M JKMBOTHOTO Mupa. ApomMopdo3bl y pacTeHud u
JKUBOTHBIX. [10siBNIEHNE, paciBET U BEIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOro MHpa KakKk OTpaxeHWe IBOMOUAH. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOMNOJIOrUsl KaK Hayka. Pa3BuTue mnpeacTraBieHUil O
IIPOUCXOKICHUH YeJI0BEKa. MeToIbl u3y4yeHus anTpororenesa. CxoacTBa v pa3Indus
YeJI0BeKa U )KUBOTHBIX. CUCTEMATHYECKOE TTOJIOKEHHUE YETIOBEKA.

JIBrxymue cuiibl ((akTopsl) anTponoreHesa. HacnencrseHHas “3MEHUUBOCTD U
ecTecTBeHHbII 0TOOp. OOEeCTBEHHBIH 00pa3 KU3HU, U3TOTOBJICHUE OpYAUN Tpyna,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTAaIMM W BETBU DBOJIIOIMHU YEJIOBEKA: aBCTPAJIONUTEKH, YeloBek
yMenbii, Yenosek npsamoxoasmui, YenoBek HeaHAEpTAIbCKUN, YeIOBEK pa3yMHBII.
Haxo/ku uckomnaeMbIX 0CTaTKOB, BPeMsl CYIIECTBOBaHUS, 00JIaCTh paCIpOCTPAHEHUS,
00BEM roJIOBHOTO MO3ra, 00pas3 KU3HU, OPYIUsl.

Uenoseueckue packl. OCHOBHBIE OOJIBIIINE PAChl: €BpoTiconIHAs (eBpa3uiickas),
HEerpo-aBCTpaJiongHas (3KBaTOpUaIbHAsA), MOHIOJIOUAHAS (a3MaTCKO-aMEpPUKaHCKas).
YepTbl NpUCITIOCOOJIEHHOCTH MPEACTABUTENICH YEIIOBEYECKUX pac K YCIOBUAM
cyuiectBoBanus. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHCTpauu:

[Toptpetsr: ®@. Penn, JI. ITactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. /lapBuH.

Tabmuuper m cxembl: «Bo3nukHoBennme CoIHEUYHOM CHCTEeMbI», «Pa3Butne
OpraHn4yeckoro  mmpa», «PacturenbHas  KieTka», <OKMBOTHasE  KIIETKay,
«IIpokapuotnueckast kierka», «CoOBpeMEHHasi CHCTEMa OPraHUYECKOro MUpay,
«CpaBHEHHE aHATOMHYECKMX YEepPT CTPOEHHUS 4YeJIOBeKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», « OCHOBHBIE MECTA MAJICOHTOJIOIMYECKUX HAXOO0K MPEAKOB COBPEMEHHOTO
YyeJoBeKay, «JlpesHenime aoamny, «JIpesaue moany», «llepBbie COBpEMEHHBIE IO,
«YenoBeyeckue pacs».

Oo6opynoBanue: myispku «[Ipoucxoxaenne yenoBeka» (0F0CThI aBCTPATIOTIUTEKA,
MUTEKAHTPOTIA, HEaHIepTalbIla, KPOMAHBOHIIA), CIICTTKUA UITH U300PaKEHUS] KAMEHHBIX



Opyaud  TEepBOOBITHOTO  4eJOBeKa  (KaMHU-Yommephl, pyOuia, ckpeOra),
reoxXpoHoyioruueckas Ttabnuna, kojuleKuus «Dopmbl COXpaHHOCTH HMCKOMAEMBIX
JKABOTHBIX U PACTEHUIN.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

[Ipaktrnueckass padora Ne 1. «/3ydyeHne HCKONAEMBbIX OCTAaTKOB PACTEHHH U
YKUBOTHBIX B KOJUICKIIUSX).

DKCKypcHusi «IBOJIOLUS OpraHudeckoro mupa Ha 3emuie» (B €CTeCTBEHHO-
HAy4YHbIM WIH KPA€BEIUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKONOrus Kak Hayka. 3aJayd U paslelibl SKOJOTHH. MeToabl 3KOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHWS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3[YIIHAs, IMOYBEHHAas,
BHYTPHUOPTaHU3MEHHAS.

Okonornueckne  Qakropbl. Krnaccupukamuss  3KOJIOTMYECKHX  (DAKTOPOB:
abuoTHuecKue, OMOTUYECKUE U aHTPOIIOreHHbIE. J[elicTBHE SKOIOrHYeCKUX (GaKTOpOB
Ha OpraHUu3MBI.

AOuoTtndeckue (akTopbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[IpucnocoOieHust Opranu3MoB K IEUCTBUIO aOMOTUYECKUX (PaKTOpOB. bronornyeckue
PUTMBI.

buotnueckue Qaxtoprl. Buabl OMOTHYECKUX B3aUMOJEHUCTBUNA: KOHKYPEHIIMS,
XMIHUYECTBO, cUMOMO3 U ero ¢opmbl. IlapasuTusMm, koomepauusi, MyTyaju3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAINU3M, HEUTpPaIU3M.
3HaueHHe OMOTUYECKUX B3aUMOJEHCTBUM MJis CYILIECTBOBAHHSA OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEpUCTUKH  momyiasiquu. OCHOBHBIE — IOKa3aTesu
NOMYJISILMW: YUCIEHHOCTb, IUIOTHOCTb, POXJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUU U €€ peryJssus.

JlemoHcTpanum:

[Toptpetsl: A. I'ymbonbar, K. @. Pynbe, O. I'ekkensb.

Tabmunpl 1 cxembl: KapTa «lIpupoanbie 30HBI 3emian», «Cpeabl OOMTaHUS
opranu3moBy», «®dDoronepuonuszm», «llomynsaunm», «3aKOHOMEPHOCTH  POCTA
YUCJIEHHOCTHU MOMYJISAUUUA UHPY30puu-Typenbkny, «[luiesbie nenm.

JlabGopaTopHbie U MpaKTUHYEeCKHE PadOThI:

Jlabopatopuas pabota Ne 3. «Mopdonornueckue 0COOCHHOCTH PACTCHHM W3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTra Ha POCT M PAa3BUTHE UYEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padora Ne 2. «Iloacd€r mMIOTHOCTH MOMYJISAIUNA Pa3HBIX BUJIOB
PaCTEHUID.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.



CooOmiecTBO OpraHu3mMoB - OuoieHo3. CTpyKTypbsl OuoOIlleHO3a: BUIOBa,
pOCTpaHCTBEHHad, Tpoduueckas (mumieBas). Buabi-nomuHanTsl. CBS3u B OMOIIEHO3E.

DKoJIoTHYeCKHe CHUCTeMbl (9kocuctembl). [loHstne 00 sKocuctemMe U
ouoreonieHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBI  AKOCHUCTEMBI:  MPOIYIIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeIIeCTB M MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduueckue (nmumieBbie) ypoBHU dKOCUCTeMBI. [IumieBsie nenu u cetu. OCHOBHbBIE
MOKa3aTelid dJKOCUCTEMbl: Ouomacca, NPOAYKIHUA. IKOJIOTMYECKUE MUpPaMUbL:
OPOAYKLUWH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBAa HKOCHUCTEM: YCTOMYMBOCT,
camoperyJiinus, pa3putie. CyKIeccus.

[IpupoaHbIie SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCUCTEMA XBOWMHOTO WJIN
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHBIE HKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. Ypb60o3KOCHCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTtop ycTroiumBocTH HKocucteM. CoxpaHeHue
OMOJOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocdepe. ['paHuipl, coctaB U CTPYKTypa
ouochepnl. Kuoe BemectBoO U ero ¢GyHkiuu. OcobeHHOCTH OuHochepsl Kak
r100albHOM SKOCUCTEMBI. J[uHaMu4yeckoe paBHOBECHE U 00paTHas CBsI3b B Onocdepe.

KpyroBopoThl BemIECTB MU OMOT€OXMMUYECKUE IMKIIBI 3JEMEHTOB (Yrjepoja,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Onocdepe 3emin. AHTPOINOTEHHbIE U3MEHEHHsI B Ouocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHre NpUpOAbl U yesnoBeyecTBa. CoxpaHeHHE OMOpa3HOOOpas3us
KaKk OcCHOBa YycrtoWuuBoctu Ouochepsl. OcCHOBa palMOHAIBHOTO YIPaBICHUS
MPUPOAHBIMA PECYpCaMU M WX HUCIOJIb30BaHUE. J[OCTMKEeHHs OMOJIOTHMH W OXpaHa
PUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubr u cxembl: «llumeBbie nenn», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llemn mnuTaHus, «OKONOTHYECKAs MUPAMHUIAY,
«buochepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jeca», «IKOCHUCTEMA
XBOWHOTO Jieca», «buonenos Bojoéman, « ArporeHo3», «lIpuMepHbie aHTPOIIOrEHHbIE
BO3JCHCTBUS HA TPUPOAY», «BaKHEWIIME WCTOYHUKH 3arpsi3HEHUs BO3AyXa U
TpYHTOBBIX BOMm», «llouBa - BakHelmas cocrtaBisitonas Ouochepsny, «DaKkTOphI
nerpagaiui - mouBy, «llapHuxoBeiii  dhdexT», «DaKTOpHl  PAAUOAKTUBHOTO
3arpsizHeHust ouocdepr», «O01Ias cTpykTypa 6uochepsi», «PacrnpoctpaHeHne )XU3HH
B Ouocdeper», «O30HOBBIN 2KkpaH Ouochepndy, «KpyroBopoT yriepoaa B 6uochepey,
«KpyroBopoT a3oTa B IpUpoAe».

O6opynoBanue: Mojenb-anmumkanus « Tumudabie OWOILEHO3b», TepOapuit
«PacturenbHpIe COOOIECTBa», KOJUIEKIUU «buonenos3y, «BpeauTenn BakKHEHIIHX



CEJIbCKOXO3SIIICTBEHHBIX KYJbTYpP», repOapuy U KOJUIEKLIMM PACTEHUH U KMBOTHBIX,
IpUHAJJIEKAIIME K Pa3HbIM 3KOJOTMYECKUM TpynnaM OJHOro Buaa, KpacHas xHura
Poccuiickoii @eneparinu, n300paxxeHusI OXpaHsIEMbIX BUIOB PACTCHUN U )KMBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMUBI 110 BUOJIOT MM
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycTtanaBnuBarOTCs TpEOOBaHUS K pe3yIbTaTaM OCBOCHHUS
oOyJarouMMucss MporpaMM  CpeAHero ooOimero oOpa3oBaHUs: JIMYHOCTHBIM,
METaIpeIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMSI TmpeaMera «buonorus»
BBIJICTICHBI CJIEAYIONIME COCTABJISIONIME: OCO3HAHHE OOYYAIOIUMUCS POCCUUCKOM
rPaXJaHCKOM HJACHTUYHOCTH - TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTU H
CaMOOTIPEICIICHHUIO, HATMUYUE MOTHUBAIIMK K 00yUYEHHIO OMOJIOTHH, 1IeJICHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOCXKICHHUH JUYHOCTA HA OCHOBE KIIOUEBBIX ILIEHHOCTEH H
UCTOPUYECKUX TPAAUIMUA Pa3BUTHS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh H
CITIOCOOHOCTh O0YYarOLIUXCs PYKOBOJCTBOBATHCS B CBOCH JIESITEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MPUCYIIMMH CHUCTEME OHOJIOTUYECKOrOo 00pa3oBaHMs,
HAJIMYUE HKOJIOTHYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh IEJIU U CTPOUTH
YKA3HECHHBIE IIJIaHBI.

JIn4HOCTHBIE PE3YNbTaThl OCBOCHHS Ipeamera «buosorus» mpocturaroTcs B
€MHCTBE Yy4YeOHOM U BOCHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUHUCKAMHU COLMOKYIBTYPHBIMH, UCTOPUUYECKUMH U JTYXOBHO-
HPABCTBEHHBIMHU I1IEHHOCTSIMU, MPHUHSATHIMU B OOINECTBE MpaBWIAMH M HOPMaMH
MOBEJACHUS U CIHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIHTAHHS U
CaMOpA3BUTHS, PA3BUTHS BHYTPEHHEHN MO3UIIAN JIMYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY W MPaBOMOPSAKY, YEJIOBEKY TpPyJa WU CTApPIIEMYy IOKOJEHUIO, B3aWUMHOTO
yBaXXEHUS, OEPEeKHOr0 OTHOIICHHWS] K KYJIbTYPHOMY HACIEOUI0O W TPATUIUAM
MHOTOHAIIMOHAJIBHOrO Hapoxa Poccuiickonn dPenepauuu, OTpupoae U OKPYKaroUIEH
cpene.

JIngyHOCTHBIE pE3ybTaThl OCBOCHUS YUE€OHOTO MpeaMera «buosiorusy J0JKHbBI
OTpaXXaTh TOTOBHOCTh W  CIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEW TMIO3MIIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUEHTAllUW,  TIO3UTUBHBIX  BHYTPEHHUX  YOEXKICHUH,  COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIMPEHUE )KU3HEHHOTO OIbITa
M OmbiTa JESATEIBbHOCTH B MPOILECCE pealv3allii OCHOBHBIX HaIpaBJICHUN
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxkaaHcKoro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3HUIIMHM OOYYArOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBLIX IIpaB U O6H32[HHOCTGI\/'I, YBaAXXCHHEC 3aKOHA U



IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JEATEIHHOCTH MPU CO3AAHUM yU4EOHBIX
MIPOEKTOB, PEIICHUH YUYESOHBIX W TIO3HABATEILHBIX 3314, BHITIOJTHEHUN OMOIOTHIECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATSH €&;

YMEHUE YYHUTHIBATH B CBOUX JEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMH YOCKICHUSIMH, KYJIbTyPHBIMU IICHHOCTSIMH U
COIIMAJIbHBIM TMOJIO0KEHUEM;

TOTOBHOCTH K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBIMIOJHEHUS YU€OHBIX,
MIO3HABATEIbHBIX U UCCIEA0BATEIBCKUX 3a/1a4, YBAKUTEILHOTO OTHOLLICHHS K MHEHUIO
ONIMOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATENbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPakIaHCKOW HJIEHTUYHOCTH, MAaTPUOTH3MA,
YBaXKEHHS K CBOEMY HapoOJy, UYyBCTBa OTBETCTBEHHOCTH Iepes PoauHol, ropaocTu 3a
CBOM Kpal, CcBOw PonuHy, CBOM S3BIK W KYJbTYpPy, HOPOIUIOE U HACTOSIIEE
MHOTOHAIlMOHAJBbHOTro Hapoaa Poccnu;

IIECHHOCTHOE OTHOILIICHHE K MPUPOJHOMY HACJICIUIO M MaMSITHUKAM MPUPOIbI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTH OIIEHUBAThH BKJI/l POCCUNUCKHUX YUEHBIX B CTAHOBIICHUE U PAa3BUTHE
OM0JIOTUY, MOHUMAaHUS 3HAYCHUS] OMOJIOTMH B MO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO 00IIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIYKeHHIO W 3amuTe (OTedyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyaAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HaHHUE TYXOBHBIX [IEHHOCTEW POCCUIICKOTO Hapoa; chOPMUPOBAHHOCTD

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJMTENSIM, CO3JAaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHS LIEHHOCTEN CEMEUHOM KM3HU B COOTBETCTBUU C TPAAUIUSIMU
HapoaoB Poccuu;

4) 3CTEeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MMOHMMAaHUE YMOIMOHATBHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CAMOBBIPOKEHUIO B Pa3HbIX BHUJAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOU JINUHOCTH;



5) ¢usnuyeckoro BocnuTaAHMS, (GOPMHMPOBAHMS KYJbTYPbl 310POBbSl H
3MOLMOHAJIBHOIO 0JIaronoJyuns:

MOHUMAaHUE W pean3aIiis 3J0POBOTO U 0€30macHOr0 o0pas3a KU3HU (3I0pPOBOE
MATAHUE, COOJIIOJCHUE TUTUEHUYECKUX TMPABWI U HOPM, COATaHCUPOBAHHBIA PEKUM
3aHATHH W OTABIXa, peryjsipHas (Qusnyueckas aKTHBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIIECHHSI K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 310POBBIO;

MMOHUMAaHUE IIEHHOCTH MPABIJI MHAUBUAYATLHOTO U KOJUIEKTHBHOTO 0€3011aCHOTO
MOBEACHHUS B CUTYalUAX, YTPOKAIOIMINX 3J0POBBIO U KU3HU JIIOAEH;

OCO3HaHWE TOCIEJACTBUA U HENPUSITHS BPEAHBIX MHPHUBBIUEK (YMOTpeOIeHUs
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPya0BOro BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JII0O0HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTHYECKOW U COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMHUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpPEC K pas3uuHbIM cdepam MpodheCCUOHAIBHOU NESITEIbHOCTH, yMEHHUE
coBepIIaTh OCO3HAHHBIM BRIOOP Oy IyIIei mpodeccun U pean30BbIBATh COOCTBEHHBIC
YKA3HCHHBIE TIJIAHBL;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPA30BaHUIO HA MPOTSHKCHUH
BCEH JKU3HHU,;

7) 3KOJOTHYECKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 1€JIeCO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIICHWE YPOBHS OKOJOTUYECKOW KYJIbTYpbl: TPHOOPETEHHE OIbITa
IJJAHUPOBAHUS TTOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX NIOCHEACTBUM I OKPYKAOLIEH
Cpenpl;

OCO3HaHME TJ00ATILHOTO XapaKTepa HJKOJIOTHYECKUX MpoOJieM M MyTeu Hx
pelieHus;

CIIOCOOHOCTH UCIOJIB30BaTh MPUOOPETaeMbIe MTPU U3YUCHUN OMOJIOTUN 3HAHUS U
YMEHHUS MIPU PEIICHUU TPOOJIEM, CBSI3aHHBIX C PallMOHAIBLHBIM TPUPOIOIOIB30BaHUEM
(cobmoieHue TpaBWI TIOBEICHUS B TMPUPOJE, HAMPABICHHBIX HAa COXpPaHCHHE
PaBHOBECHS B DKOCUCTEMAaX, OXPaHy BHUJIOB, SKOCUCTEM, OMochephl);

AKTUBHOE HEINPUATUE ICUCTBHUM, NPUHOCAIINX BPE OKPYNKAKOIIEH MPUPOIHOU
cpene, yMEHHUE TPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJOTUYECKHUE TOCISICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATh UX;

HaAJIMYUE PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, YKOJOTHYECKON KYJIbTYPBHI,
ONBITA JIEITEIBHOCTH HKOJIOTMYECKON HANPABICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS
VMU B MO3HABATEIIbHOM, KOMMYHUKATUBHON M COLMAIBHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTU 3KOJIOTHYECKOW HAIIPABICHHOCTH;



8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKU U OOLIECTBEHHON MPAaKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJBTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIIbCKOW KyJIbTYpbl KaK CpEICTBa
B3aUMOJEHCTBUS MEXKIY JIFOAbMHU U IMO3HAHUS MUPA;

NOHUMaHue crnenu@ukd OWOJIOTUM KaK HayKd, OCO3HaHUd €€ pojau B
GbOpMHpPOBAHNY PAIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IEJIOCTHOTO
MpEACTaBICHUsT 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MNPUPOJbI, YETOBEKa M
oOlecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuU MpodiieM
COXpaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHUU JJII COBPEMEHHOW NHMBUIM3ALIUU:
oOecrieyeHuss HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX PEIIATh PECYPCHBIC MTPOOJIEMbl Pa3BUTHS YETIOBEUECTBA,
MOKWCKa IMyTeH BBIXOJA W3 TJIOOAIBHBIX JKOJOTHYECKUX MpoOsieM M obOecreueHHUs
repexosa K yCTOMYMBOMY Pa3BUTHIO, PALlMOHAIBHOMY HCIIOJIBb30BAHUIO MPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYCHUU OMOJIOTMYECKUX 3HAHUMN B LETSAX MOBBIIICHUS
o01Ie KyJIbTypbl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTAaBHOW YacTH
(GYHKIMOHATBHOM T'PAMOTHOCTH OOydaromuxcs, GOpMHUPYEMONl TMpU U3YYECHUU
OnoJIorNy;

IMOHMMAaHHUE CYIIHOCTA METOJOB TMO3HAHUSA, HCHOJb3YEMBIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH UCIIOIb30BaTh MOJy4yaeMble 3HAHUS JIJIs aHAJIU3a U OObSICHEHUSI
SIBJICHUM OKPY’KAIOLIEr0 MUPa U MPOUCXOIAIINX B HEM U3MEHEHUW, YMEHUE J€JIaTh
000CHOBaHHBIC 3aKJIIOYCHUSI HA OCHOBE HAYYHBIX (DaKTOB M MMEIOIIUXCS JTAHHBIX C
L[EJIBIO TTOJTyYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Mpo0JeM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTM HAy4YHOM JAEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUYAJIbHO U B TPYIIIIE;



TFOTOBHOCTH M CIIOCOOHOCTH K HCTIPCPBIBHOMY O6p330BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHUIO HOBBIX 3HAHWH MO0 OMOJIOTHHU B
COOTBCTCTBUH C KXM3HCHHBIMU HOTpe6HOCT51MI/I.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJibTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAUMMble JUIsi  (OPMHPOBAHUS MHPOBO33PECHHS  OOYJAIOIIHXCS
MEXAUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOILIEHAYYHbIE TMOHSATHUS, OTPAKAIOIIHE
[EJIOCTHOCTh HAYYHOUN KapTUHBI MUpa U CHEIU(UKY METOAO0B IMO3HAHMUS,

UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIus, SBJICHHUE, IIPOIIECC,
CUCTEMa, HAyYHBIN (paKT, TPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

HCCJICOOBAHUE, Ha6J]}OI[eHI/Ie, HU3MEPCHUE, DKCIICPUMEHT U zxpymx), yqe6HLI€
YHHUBEPCAJIIbHBIC I[Cf/iCTBI/ISI (HOSHaBaTCJIBHBIe, KOMMYHHUKAaTUBHBIC,
pe]"ynﬂTI/IBHBIe), 06GCH6‘II/IBa}OHII/Ie (bOpMI/IpOBaHI/Ie (bYHKHHOHaHLHOﬁ COIIMAJIbHOM
IrpaMOTHOCTH U KOMIICTCHIINHN 06ytlaIOIHI/IXCSI, CIIOCOOHOCTh
O6Y‘-IaIOHII/IXC$I HCIIOJIB30BaTh OCBOCHHEIC MCXKIUCIUILIMHAPHEIC,

MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpPCAJIbHbIE YUE€OHBIE NEUCTBUS B MO3HABATEIBHOU W
COLIMAJIbHOM ITPAKTHKE.

MertanpeameTHble  pe3yJbTaTbl OCBOCHHS  MPOTPAaMMbl  CPEIHEro  oOLIero
oOpa30BaHUsl TOJKHBI OTPAXKATh:

OBiaieHue YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 0Oa3oBble JIOTHYECKHE AeCTBUSA:

CaMOCTOSATENbHO (DOPMYJIUPOBATh U aKTyaIU3UPOBATh MPOOJIEMY, paCCMAaTPUBATD €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUNA NMPUEMBI JIOTUYECKOTO MBIIUICHHS (aHaIN3a,
CUHTE3a, CPaBHEHUS, KilaccuPpuKauuu, 0000UIEHHS ), paCKPbIBaTh CMbICI OMOJIOTHYECKUX
MOHATUN (BBIACIATh HMX XapaKTepHble MPU3HAKH, YCTAaHABIMBATh CBA3M C APYTHMMHU
MOHSATUSIMU );

ONPENENATh LENN AEATEIbHOCTH, 3a/1aBasi NapaMeTpbl U KPUTEPUU UX TOCTHXKECHMS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTH C MIOCTABJIEHHBIMU LEISMU;

MCIIOJIb30BaTh OMOJIOTMYECKUE MOHITHS ISl OObsICHEHUSI (PAKTOB M SBJICHUI KUBOUN
MIPUPOIBL;

CTPOUTH JOTMYECKHE pPacCyXJIeHUsl (MHAYKTHUBHbBIE, JEIyKTUBHBIC, M0 aHAJIOTUN),
BBISIBJISIT  3aKOHOMEPHOCTM M NPOTUBOPEYHS B  pPacCMATPUBAEMBIX  SIBJICHUSX,
(OpMyIMPOBATH BHIBOJBI U 3aKITIOUYEHUS;

OPUMEHSTh CXEMHO-MOJENbHBIE CpPEICTBA [JIsl MPEICTABICHUS CYIIECTBEHHBIX
CBSA3€H M OTHOILECHUN B M3Y4YaEMBIX OMOJOTMYECKHX OOBEKTAX, a TAKXKE MPOTUBOPEUMIA
Pa3HOTr0 poJia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHIEHUs MpoOJeMbl C Y4€TOM aHajlu3a HUMEIOLUXCs



MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIIM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

KOOPJMHHUPOBATh U BBINOJHATH PadOTy B YCIOBHUSX PEATbHOTO, BUPTYaJIbHOTO H
KOMOWHHPOBAaHHOI'O B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 0a3oBbIe HCCIIEA0BATEIbCKHE 1eHCTBUA:

BJIQJIETh HABBIKAMHU Y4YEOHO-HCCIEAOBATEIbCKOM W TMPOEKTHOW JESTEIbHOCTH,
HABbIKAMU pa3pelieHus: MpobiieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY
IOUCKY METOJOB pPEIICHUs NPAKTHUUECKUX 3a/]ay, NMPUMEHEHHMIO Pa3IUYHbIX METOJOB
HO3HaHMS;

UCIIOJIb30BaTh Pa3InYHbIE BUABI ACSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €T0
MHTEPIpPETALNH, Pe0OPa30BaAHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTyalUsiX, B TOM YHCIIE
IIPU CO3/IaHUH YYEOHBIX M COLUATIBHBIX TPOEKTOB;

(opMuUpOBaTh HAyuYHBIM TWUIl MBIIJICHUS, BIAJETh HAYYHOW TEPMHHOJIOTHEMH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BATEIbHOMN NEATEILHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh TPUYUHHO-CJIEICTBEHHBIE CBSA3M U aKTyaJIU3UpOBaTh 3a/a4dy, BbIJBUTATh
TUIOTE3y €€ PEIIeHMs, HAXOAUTh apryMEHTHI JUIS JOKA3aTelIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATh MOJIyYEHHbIE B XOJ€ PEHICHUS 3a/Jayd Pe3yJbTaTbl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYaLlMsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT; OCYIECTBISTh
LeJICHAIIPAaBJICHHBIN TOUCK IIEpEeHOCca CPEJCTB U CIIOCOOO0B AEMCTBUS B TPO(PECCHOHAIBHYIO
cpeay,

YyMETh MEPEHOCUTh 3HAaHWA B TMO3HABATEIbHYI0O M MPAKTHUYECKYHO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEH, MIpeAJIaraTb OpUTrMHaIbHbIE MOAXOAbl U PEIICHUs, CTABUTh
MpoOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

3) paOora ¢ unpopmanuei:

OpUEHTHUPOBAThCA B PA3NMYHBIX HCTOYHHMKAX HHQOpMaluu (TEKCTe Y4eOHOro
nocoOusi, HAyYHO-IIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBApsAX U CHPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B IHTepHETe), aHaIM3upOBaTh HH(POPMALIHIO Pa3IMUHbIX
BUJIOB M (OpM TPEACTABICHUS, KPUTUYECKHM OLEHUBAThb €€ JOCTOBEPHOCTh W
HENPOTUBOPEUYUBOCTb;

(GopMyIHMpOBaTh 3aMpOChl U NPUMEHATH pa3jMYHble METOAbI IPU MOUCKE U 0TOOpE
Oouonornyeckoi nHGOpPMAIN, HEOOXOIUMOM JIJIsl BBITIOTHEHWS y4eOHbIX 3a/1a4;

npuoOperaTh  OMNBIT  HUCHOJB30BaHUS  HMH(OPMALHMOHHO-KOMMYHHKATHUBHBIX



TE€XHOJIOTUM, COBEPUIEHCTBOBATh KYJbTYPY AaKTMBHOTO MCIOJIB30BAHUS Pa3JIMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY MPEACTABICHUS OMOJIOTUYECKOM
uH(popManuu (cxeMsl, TpaduKu, JUarpamMmbl, TAOIUIIBI, PUCYHKHU U JIPYTOe);

MCIIOJIb30BaTh HAYYHBIN fA3BIK B KAUECTBE CPENICTBA MpHU paboTe ¢ OMONIOrHMuecKoi
uHdopMaIeil: MPUMEHATh XHUMHUYECKHe, (PU3NYECKHEe W MaTEeMaTU4YeCKHE 3HAKH WU
CUMBOJIBI, OpMYJIbI, a00peBUATYpy, HOMEHKJIATYPY, UCIOJIb30BaTh U MPeoOpa3oOBbIBAThH
3HAKOBO-CHMBOJINYECKHUE CPEACTBA HATJIATHOCTH;

BJIa/ICTh HAaBBIKAMHM DPACIIO3HABAHUA M 3alUTHl MHQOpPMAINH, HHPOPMAIIMOHHOM
06e30MacHOCTH JTUYHOCTH.

OBJageHne yHHBepPCAIbHBIMIA KOMMYHMKATHBHBIMHM J1€/iCTBUAMMU:

1) oOmeHme:

OCYLIECTBISATh KOMMYHHUKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO Y4YaCTBOBATH B
JUAJIOre WIA JUCKYCCHUHU MO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJ]aBaTh BOIPOCHI,
BBICKA3bIBATh CYXIEHUS OTHOCUTEIBHO BBIMOJHEHHUS MpEeIIaracMoi 3aJayu, YYUThIBATh
MHTEPECHI U COTIACOBAHHOCTb MO3ULUI IPYTUX YYaCTHUKOB AMAJIOTa WIN JUCKYCCUN);

pacno3HaBaTh HEBepOAIbHbIE CPECTBA OOLIEHUS, IOHUMATh 3HAYEHUE COLIMAIIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallud, yMEThb CMAr4aTh
KOH(JIUKTBI U BECTU NIEPETOBOPBHIL;

BJAJE€Th pA3IUYHBIMU cIocOOaMH OOLIEHUS W B3aUMOJCHCTBUS, IOHUMATb
HaMEpeHusl JAPYTUx JIOJAEH, MPOsBIATh YBaXKUTEIbHOE OTHOIIEHHE K COOECEIHUKY U B
KOPPEKTHOU opMe (HopMyIMpOBaTH CBOM BO3PAKEHHS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHAasl eATEJIbHOCTD:

MOHUMATh M KCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHON M MHJIUBUAYAIbHOW PabOTHI
MIPU PEIICHUU OMOJOTHYECKON MpoOeMbl, 0OOCHOBBIBATH HEOOXOAUMOCTh TTPUMEHEHUS
IpyNIoOBbIX (HOPM B3aMMOJEHCTBHS PU PEIICHUH YUeOHOM 3a1auH;

BbIOMpATh TEMATHKY U METObl COBMECTHBIX JIEUCTBUIN C yUETOM OOILUX HHTEPECOB U
BO3MOXHOCTEN KaX10r0 WieHa KOJIJIEKTHBA,

MPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPTaHU30BbIBATH U KOOPJIUHUPOBATH
JNEUCTBHUS 1O €€ NOCTUKEHHIO: COCTABIATH IJIaH AECUCTBUM, PACIPEICIATh POJIU C YUYETOM
MHEHUW YYaCTHUKOB, OOCYXJIaTh PE3yJIbTaThl COBMECTHOMN pabOTHI;

OLICHMBATh KAaueCTBO CBOETO BKJa/Ja M KAXKIOTO YYaCTHHKA KOMAHIbl B OOIIMIA
pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBbIE POEKTHI, OLIEHUBATh UJIEU C O3UIIUU HOBU3HBI, OPUTHUHATILHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE MOBEACHHE B PA3IMYHBIX CHUTyaLUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

OBJaieHNEe YHHBEPCAJIbLHBIMU PEryJIsiITUBHBIMU 1eCTBUAMM:



1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl BBIABICHUS NPOOJIEM M UX pELICHHS B
KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHHM 1IETIEBBIE U CMBICIOBBIE YCTAHOBKH B
CBOUX JEHUCTBUAX M IMOCTYIIKaxX IO OTHOILICHMIO K KUBOU NPUPOAE, CBOEMY 310POBBIO U
310POBBI0 OKPYIKAIOIIUX;

CaMOCTOATENIBHO  OCYIIECTBJIATh ~ ITO3HABATEIBHYIO  JIEATEIBHOCTh,  BBIABIIATH
npoOsieMbl, CTaBUTh W (HOpPMyIHpPOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHUs NPOoOJIeMbl € YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U IIPEANOUTEHUI;

NaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIINOYTECHHUI;

JieNaTh OCO3HAaHHBIM BBIOOp, APryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelLIeHuE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO LIMPOKOW 3PYAMIIMU B Pa3HbIX
00J1acTsAX 3HAaHUH, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KyJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPO.Ib:

JABaTh OLIEHKY HOBBIM CUTYAalUsM, BHOCUTb KOPPEKTUBBI B 1€ TEIILHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIQJIETh HABBIKAMM IO3HABAaTEIbHOM pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUM U MBICIUTENBHBIX IPOLIECCOB, UX PE3YIbTATOB M OCHOBAHWM, HUCIOJb30BATh
npuémbl peIeKCUu s OLIEHKH CUTYallud, BEIOOpa BEPHOIO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELLIEHHUS 10 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIbHOCTH;

3) npunsaTHE ce0s1 M APYIrUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YesloBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpamMmbl COO mo Ouosiornu Ha 0a30BOM
YPOBHE BKJIIOUAKOT crenuduueckue sl ydeOHoro mnpeaMera «buosorvsy Hay4dHbIC
3HaHUS, YMEHUS U CIIOCOOBI JEUCTBUI 110 OCBOCHHIO, UHTEPIIPETAIIMHU U MPEOOPA30BAHUIO
3HAHUU, BUJIBI JCSATEIBHOCTH MO TMOJYYEHUIO HOBOT'O 3HAHUS U NMPUMEHEHUIO 3HAHUN B
Pa3TUYHBIX YUYECOHBIX CUTYAITUSX, & TAKXKE B PEaTbHBIX )KU3HEHHBIX CUTYAIIHSIX, CBA3aHHBIX
¢ 6uonorueit. B mporpamme npeaMeTHbIE pe3yIbTaThl MPECTABIEHBI 110 TOaM 00y4YeHHUS.



[IpenmeTrHbie pe3yabTaThl OCBOEHHUS yueOHOro npeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUIN O MECTE U POJIK OMOJIOTUU B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA
¥ HAyYHOTO MHPOBO33PEHMS, O BKJIAJE POCCUICKUX U 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTUH, PYHKIIMOHATBHON I'PAMOTHOCTH Y€JIOBEKA JIJISl PELLEHUS )KU3HEHHBIX
3ajad4;

YMEHHUE PACKpPBIBATH COJEpKAHUE OUOJOIMYECKUX TEPMUHOB M TOHSATUH: >KHU3HB,
KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB U IPEBpALIECHUE YHEPIHH), TOMEOCTa3
(camoperyinsuusi), YpOBHEBas OpraHM3allsl >KUBBIX CHCTEM, CaMOBOCIIPOU3BEACHHE
(penponykuusi), HaCJAEACTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BUTHE;

YMEHUE u3laraTb OMOJIOrHYecKre Teopuu (KJIETOUHAas, XpOMOCOMHAs!, MyTallHOHHAs,
LEHTpaJIbHAs JOTMa MOJIEKYJISIpHON Ouosiorun), 3akoHsl (I'. Mengens, T. Moprauna, H. 1.
BasuiioBa) u yueHus (0 LEHTpax MHOrooOpa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHUN
H. W. BaBuiioBa), onpeaensTb rpaHullbl UX IPUMEHUMOCTHU K KHUBBIM CUCTEMAM;

YMEHHUE BIAJE€Th METOJJAMH HAY4YHOTO IO3HAaHUS B OHOJIOTUU: HAOJIOJCHHE U
ONKMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB U SBJICHUW, OpraHU3alMs M IPOBEIACHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH MEXIY
UCCIIElyEMbIMU BEJIIMYMHAMH, OOBSCHEHUE TMOITYUYEHHBIX PE3YJIbTAaTOB, HMCIOJIb30BAHHBIX
HAyYHBIX [IOHATHI, TEOPUI U 3aKOHOB, YMEHHE JI€JIaTh BBIBObI HA OCHOBAHWUH I1OJYyYEHHBIX
pE3yIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KIETOK IPOKAPHOT U
SYKapuOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMEeHa BEIECTB U MPEBpAIICHUs 3HEPIUHM B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO U
HHEPreTUYecKoro oOMEHa, XEeMOCHUHTEe3a, MHUTO03a, Meio3a, OIIOAOTBOPEHUS,
Pa3MHOXEHUS, UHANBUIYAJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€He3);

YMEHUE TNPUMEHITh TMOJYYEHHbIE 3HaHUS I OOBSICHEHUS OHMOJOTUYECKUX
IPOLIECCOB U SBJICHUM, I IPUHATHUS NMPAKTUYECKUX PEIICHU B IIOBCETHEBHOM JKU3HU C
1esbl0 o0ecnedeHrs: 0€30MacHOCTH CBOETO 3/I0POBBS U 3/10POBbs OKPYKAIOIIUX JIIOJIEH,
cOOJII0/IEHH. HOPM IPaMOTHOIO MTOBE/ICHHSI B OKPYXKAIOILEH MPUPOIHOM cpesie, TOHUMAaHKe
HE00XOAMMOCTH MCHOJIB30BAHMS JOCTUKEHUI COBPEMEHHON OMOJIOTMH M OMOTEXHOJIOTHI
JUISl pallMOHAIBHOTO NPUPOIONIOJIb30BaAHUS;

YMEHHME pellaTh 3JIEMEHTapHble N€HETHUECKHE 3a7aud Ha MOHO- U JUTHOpUAHOE
CKpEIMBAaHUE, CLEIUICHHOE HacJeI0OBaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEUIMBaHUs JIsl MPEICKa3aHus HACIEA0BAHUS PU3HAKOB Y OPTaHU3MOB;

yYMEHUE BBIMOJIHATH JIA0OPATOPHBIE M MPAKTHUYECKHE PadOThl, COOMIOAaTh MpaBUiia
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTHYECKH  OICHMBaThb W  MHTEPHPETUPOBATH  HMH(OpPMAIIUIO
OMOJIOTUYECKOTO COJEPKAHMSI, BKIIIOYAIONIYIO TCEBIOHAYYHbIE 3HAHMS W3 PA3THYHBIX
UCTOYHUKOB (CpeICTBa MacCOBOM WHGOpPMAIMK, HAYYHO-TIOMYJISPHbIE MaTepuabl),



ATUYECKHME  aCHEeKThl COBPEMEHHBIX  MCCIENOBaHMA B  OHOJIOTMHM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaThb COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHHS, 000O0Ias
OMOJOTHYECKYI0 MH(POPMAIMI0 U3 HECKOJBKHUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUMHBIN annapat OMOJIOTHH.

[IpeameTHbIE pe3ysbTaThl OCBOECHUS ydyeOHOro mpenmMera «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI MUPa
U HAy4YHOT'O0 MHUPOBO33PEHHS, O BKIIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH, (PYHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JJIS PEIICHUS KU3HCHHBIX
3azay;

YMEHHE pPacCKpbIBaTh COJEpKaHuE OMOJOTMUYECKUX TEPMHUHOB W TIOHSTUW: BH]I,
NOMyJIsilsA, TEHO(OHI, SBOJIONMS, JBKYIIME CHIbl  ((aKTOpbhl)  HBOJIOIUH,
PUCTIOCOOJICHHOCTh ~ OPTaHM3MOB,  BHJI000pa30BaHME, DJKOJOTMYECKHE  (DAKTOPHI,
AKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEIyIEHTHI, IIENU MUTAHUS, HKOJOTHYECKas
nupaMmuia, OuoreoieHos, onocdepa;

yMEHUE H3JaraTth Ouosiorudeckue teopuu (dBosoronHas teopus Y. JlapBuHa,
CUHTETUYECKasl TEOPHUsI BOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBIIIEBOIO CXO/ICTBA
K. M. Bbapa, yepenoBanus IIaBHbIX HampaBieHUW U myted 3Bomonuu A. H. CeBepuosa,
yuenus o O6uochepe B. . BepnHanckoro), onpenensiTe TpaHUIbl UX MPUMEHHUMOCTH K
KUBBIM CHUCTEMaM;

yMEHUE BIJIAJIETh METOJaMU HAY4YHOTO IIO3HAaHMsS B OWOJOTHU: HAOIIOJEHUE H
ONMCAaHUE JKUBBIX CHCTEM, MPOLECCOB M SBICHUM, OpPraHU3alusl W MPOBEIACHUE
OMOJIOTHYECKOT0 AKCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI, BHISIBICHUE 3aBUCUMOCTH MEXKTY
HCCIIETyEMBIMU BEJIMUUHAMU, OOBSICHEHUE MOJYYEHHBIX PE3YyJIbTAaTOB, UCIOJIb30BAHHBIX
Hay4YHBIX OHATUHN, TEOPUH U 3aKOHOB, YMEHUE JIeTIaTh BBIBO/IbI HA OCHOBAHUHU MOJTyYEHHBIX
pEe3yJIbTAaTOB;

yMEHUE BBIIEATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTUYECKUX OOBEKTOB:
BUJIOB, TMOMYJSIUA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OWOIeOlCHO30B U
HKOCUCTEM, OCOOEHHOCTH MNPOLECCOB: HACIEACTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOIO
otOopa, BUA000pa30BaHusl, MPUCITIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUS IKOJIOTHUECKUX
(GakTOpOoB Ha OpraHM3MBbI, IEpPEHOCA BEIIECTB M TMOTOKA DSHEPIHMH B JKOCHCTEMaX,
AHTPOTIOTCHHBIX M3MEHEHUN B SKOCHUCTEMAax CBOEH MECTHOCTH, KPyroBOpOTa BEILIECTB U
OMOTeOXMMUUYECKHUX ITUKIIOB B Ouocdepe;

YyMEHHUE TMPUMEHSTh TIOJYYEHHbIC 3HAHUSA JUIsi OOBSCHEHUS OHOJIOTMYECKUX
MPOIIECCOB U SIBJICHUM, JJISI IPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW KU3HU C
1enbio odecreyeHnst 0€30MacCHOCTH CBOETO 3/I0POBbS U 370POBbsSI OKPY)KAIOIMIUX JFOCH,
cOOJII0/IEHNS HOPM IPaMOTHOTO TIOBE/ICHHSI B OKPYXKAIOILEH MPUPOIHOM cpeie, TOHUMaHKe
HEOOXOUMOCTH  MCMOJB30BAHMS  JOCTHXKEHUW  COBPEMEHHOW  OWONOruu IS



PalMOHAIBHOTO MPUPOIOTOIB30BAHMUS;

yMEHUE pellaTh JJIeMEHTapHbIE OMOJIOTUYECKHE 33]1a4H, COCTABIISITH CXEMbI IIEpeHoca
BEIIIECTB U SHEPTUH B IKOCHUCTEMAaX (LIEMHU MUTAHUSA);

yYMEHHE BBITOJIHATH Ja0OpaTOpHbIE W MpPaKTUYECKUE pabOThl, COOMIOAATh MpaBUiia
pHu paboTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYIOBAHHUEM;

yMEHUE  KPUTHYECKHM  OIICHMBATh W  HUHTEPHPETUPOBATH  MHGOPMAIIHIIO
OMOJIOTUYECKOTO COJIEP>KAHMsI, BKIIIOYAIONIYIO TICEBIOHAYYHBbIE 3HAHMS U3 PA3ITHYHBIX
HMCTOYHUKOB (CpeicTBa MAaccOoBOM HH(OpMAIMK, HAYyYHO-TIOMYJISpHBIE MaTepuabl),
paccMaTpuBaTh rI100ATbHBIE YKOJIOTUYECKUE TPOOIEMBbI COBPEMEHHOCTH, (HOPMHUPOBATH IO
OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHMs, 00001Iast
OMOJIOTUYECKYI0 WMH(MOPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIOJb30BATh
MOHSATUHHBIN anmapat OMOJOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KosnuecTBo 4acoB DIeKTPOHHDIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposbie)
Ne i/m Kourpoubnbie | IIpakTHyecku e
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnnoreka IIOK
1 buonorus xak Hayka 2 0.5 https://m-edsoo.ru/7f41¢292
bubnnoreka IIOK
2 JKuBbIe CHCTEMBI M MX OpPraHHA3aLus 1 https://m-edsoo.ru/7f41c292
bubmuorexa [JOK
3 XHUMHUYECKUH COCTAaB U CTPOCHUE KIJIETKH 8 1 https:/m-edsoo.ru/7f41¢292
bu6nuoreka [IOK
4 YKu3HEIeATENbHOCTD KIETKH 6 https://m-edsoo.ru/7f41¢292
Pa3zMuoxeHne 1 MHAUBUIYaTbHOE PA3BUTHE bubnmnoreka [JOK
5 OPraHu3MOB 5 1 https://m.edsoo.ru/7f41¢292
HacnencTBeHHOCTL U HI3MEHYUBOCTD Bu6morexa [OK
6 OpraHU3MOB 8 1.5 https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI Bu6miorexa [TOK
7 OMOTCXHOJIOTHH 3 https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KIIACC

KoJsmuecTBo yacoB Di1eKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m KourpoJubnbl ¢ | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsbl
bubmnoreka IIOK
1 DBOJIIOITMOHHAS] OMOJIOTHS 9 1 https://m.edsoo.ru/7f41cc74
Bo3nukHOBEHME U pa3BUTHE )KU3HU Ha bubnmnoreka [HOK
2 3emie 9 0.5 https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
3 Opraau3Msl U OKpy’Karolas cpeaa 5 | https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4 Coo0r11ecTBa U H9KOJIOTHUECKHUE CHCTEMBbI 9 https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
5 Pe3epBHOE BpeMsi ) https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo 4acoB DeKTPOHHbIE
nugposeie
Nen/m | Tema ypoka KonrpoJbnbl ¢ | IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
buosorus B cucreme Hayk https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOW IPUPOIBI.
[Ipaktuueckas padota Ne 1 «Mcnons3oBanue 0.5 bubmnoreka IIOK
PAa3JIUYHBIX METOAOB IPU U3YUYECHUN ’ https://m.edsoo.ru/863e6122
OMOJIOTMYECKUX O0OBEKTOBY
buonornueckue cuCTeMBI, IPOIIECCH U UX Bu6miorexa LIOK
H3y4YEeHUE https://m.edso00.ru/863e6564
XUMHYECKHH COCTaB KJIEeTKH. Boja u bu6nuorexa [IOK
MUHEPAIbHBIE COJINA https://m.edsoo.ru/863e674e
bu6anoreka LIOK
Benku. COCTaB U CTpOeHHe OelIKOB https://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE KaTalTn3aTOPHI. Eus OK
JlabopaTtopHas padota Ne 1 «M3yuenue 0.5 ubmorexa [

KaTAIUTUYECKOU aKTUBHOCTH ()ePMEHTOB (HA
MpUMEpE aMIIIa3bl WK KaTalas3bl)»

https://m.edsoo.ru/863e6b72

but6mmorexa [IOK
Yraesoasl. JInnuasl https://m.edso00.ru/863¢6870
Hyxneunosble kuciorsl. AT® bubmuoteka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

https://m.edsoo.ru/863e6d5¢c

I/ICTOpI/IH U MCTOABI U3YUYCHUS KIICTKH.

bubnunorexa LIOK

9 Knerounas teopus https://m.edsoo.ru/863e6e88
10 KileTka Kak 1es10cTHas AKuBasi CUCTEMA
CrpoeHue 3yKapruoTHUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2 «M3yuenue Bu6mmorexa [IOK
11 CTPOCHHUS KJIETOK PaCTCHUM, )KHBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuboB ¥ GaKTEPUii 110l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUE»
bubnunoreka LIOK
12 OGMeH BelecTB WM MeTaboIH3M https://m.edsoo.ru/863e766¢
bubnunoreka LIOK
13 dorocunTes. XeMOCUHTE3 https://m.edsoo.ru/863e7c98
bu6mmoteka IIOK
14 DHepreTHyYeckuii 0oMeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN HUKII KIETKU. [[enenne KiaeTku.
Murtos. JlabopaTopHnas padota Ne 3
15 «Habmonenre MUTO3a B KJIETKaX KOHYHKA 0.5 bubmoreka LOK
4 ) https://m.edsoo.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX
MUKpOTpenaparax»
buocunTtes 6enka. Peakius MaTpuaHOTO bubnuotexa [JOK
16 CHUHTE3a https://m.edsoo.ru/863e796¢
but6mmorexa [IOK
17 TpaHCHfIHHfI — OMOCHHTER OeJIKa https://m.edsoo.ru/863e796e
bubnunorexa LIOK
18 HexkneTounslie opMBbI 3KU3HH — BUPYCHI https://m.edsoo.ru/863e7540
19 DOopMbI pa3MHOKEHHS OPTAHU3MOB bubmmorexa [IOK

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e

bub6nmoreka IIOK

20 Meiio3 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK.
b1 OmnonorBopenue. JlabopaTtopuas padora Ne 4 0.5 Bubnuorexa LIOK
«M3ydenne cTpoeHus MOJIOBBIX KJIETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOTpEnapaTax»
bubmuoreka [IOK
22 NupuBuyansHOe pa3BUTHE OPTAHU3MOB https://m.edsoo.ru/863e8436
['eHeTnka — HayKa O HacJlI€ICTBEHHOCTH U Bu6miorexa I[OK
23 H3MCHYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJIEI0BAHMS IPU3HAKOB. bubmmoreka [JOK
D4 MoHOTHOPHIHOE CKPEIUBAHUE https://m.edsoo.ru/863e8878
JurnbpuiHoe cKpeuBanue. 3aKkoH bubmuoreka [IOK
D5 HE3aBHCHMOT'O HACJICJOBAHUS MTPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HaclIeI0BaHNE MPU3HAKOB.
JIaGoparophas pabota Ne 5 «3yuenue
26 €3yJIbTaTOB MOHOTUOPUTHOTO U 0.5 Bubmiorexa LTOK
pesy pHA ) https://m.edsoo.ru/863e8c60
TUTUOPUTHOTO CKPEUTUBaHUS Y APO30(HITbI
Ha FOTOBBIX MUKpPOIpEnapaTax»
I'eneruka nona. HacnenoBanue npu3HaKoB, but6mmorexa [IOK
D7 CLIETUIEHHBIX C TOJIOM https://m.edsoo.ru/863e8c60
MsmenunBocts. HenacnencrsenHas
M3MEHYMBOCTH. JIaboparopHast pabota Ne 6.
28 N3yuenune Mo puKamoHHON 0.5 bubmorexa IOK
y a ft ) https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHUE BApUALIMOHHOTO
psilla ¥ BapuallMOHHOW KPUBOI»
29 HacnencrBeHHas N3MEHYNBOCTE. 0.5 but6mmorekxa [IOK



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlabGopaTtopHas padota Ne 7. « Ananus
MYTalil y Ipo30(pHIbI HA TOTOBBIX

https://m.edsoo.ru/863e8efe

MHUKpOIIpenaparax»
bu6numoreka [IOK
30 I'eneTuka yenoBeka 1 https://m.edso00.ru/863e8d78
O6006menue mo reme «HacneacTBeHHOCTD 1
31 W3MEHYUBOCTH OPTaHU3MOBY» 1
bubnuoreka [{OK
32 Cenekius KaK HayKa ¥ IIpoLece | https://m.edsoo.ru/863e9214
MeTo/ibl U JOCTUAKEHUSI CEJICKIIMN PACTCHUI bubnunoreka LIOK
33 U KUBOTHBIX 1 https://m.edsoo.ru/863e9214
bubnuoreka [IOK
34 buoTexHoiorus Kak oTpacib NPOU3BOACTBA 1 https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KosmuecTBo yacoB DeKTPOHHbIE
undgposbie
Nen/m | Tema ypoka Konrpoabnbie | IlpakTHyeckue
Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcsl
bu6mmoreka [IOK
1 OBOJIIOIMS U METO/IbI €€ U3YUEHUs 1 https://m.edsoo.ru/863ea20e
Wcropus pa3BuTus npeacrabieHuii o0 bubnuoreka [IOK
2 SBOJIIOLUHU 1 https://m.eds00.ru/863¢9570
bu6mmoreka [IOK
3 MHUKpO3BOIHOLIHS 1 https://m.edsoo.ru/863e9cle
[Momynsanus xKak eMeHTapHas eIUHUIA
4 BHJ1a U HBorOIMU. JlaboparopHas padota Ne 1 0.5 bubnuoteka [JOK
1 «CpaBHeHHUEe BUIOB IO MOP(HOIOTHIECKOMY ' https://m.edsoo.ru/863e99c6
KPUTEPHIO»
JBrxyiue cuitbl (3JeMeHTapHbIe (PaKTOphI) bubmuoreka [JOK
5 IBOJTFOITAN 1 https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 EcTrecTBeHHBIN 0TOOP U €10 GOpMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbraThl 3BOMIONMHN: TPUCTIOCOOIEHHOCTh
OpPraHu3MOB U BHUI000pa30BaHUeE. bubmuorexa [IOK
7 1 0.5
JlabopaTtopHas pabota Ne 2 «Onucanue https://rn.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay
bub6mmoreka [JOK
8 HanpasieHus ¥ myTH MaKpOIBOJIOLIH 1 https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://rn.edsoo.ru/863e9fde
https://rn.edsoo.ru/863e9c1e

9 HeobpaTtuMocTs 3BOTIONINN
Ucrtopus xxu3Hu Ha 3emiie 1 METObI €€
10 U3y4YeHUS
bu6mmoreka [JOK
11 [UnoTessl MPOUCXOXKICHHUS JKU3HA HA 3eMIIe https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3eMJie 110 3paM 1 Bu6miorexa [[OK
12 nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE Tarbl BOIOIUNA PACTUTEIHHOTO
13 1 ’KUBOTHOTO MHpa. [IpakTrueckas padora No 0.5 Bubmiorexa [JOK
pa. 1lp p - ) https://m.edsoo.ru/863ea8bc
1 «/3ydeHne NCKOmaeMbIX OCTaTKOB
PacTEHUH U )KUBOTHBIX B KOJUICKITUSX)
bubmuoreka [JOK
14 CoBpeMeHHas crucTemMa OpraHM4eckoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOIIOTeHE3) https://m.edsoo.ru/863eac2¢c
bu6mmorexa [IOK
16 JIBrkymiue cuibl ((hakTophl) aHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOLINN YEJIOBEKA
UYenosevyeckue pacsl U MPUPOIHBIE bubmuorexa [JOK
18 aJanTalyy 4YeJoBeKa https://rn.edsoo.ru/863eaca2
PesepBHeIil ypok. O6o0IIeHNE TTO TeMe
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha
3emiie»
20 OKOJIOTHS KaK HayKa
bu6mmoreka [JOK
01 Cpenbl OOUTaHUS U DKOJIOTHYECKHE (AKTOPBI https://m.edsoo.ru/863eafec
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AbGuotnueckue pakropsl. JlaboparopHas
paborta Ne 3. «Mopdonornueckue
0COOEHHOCTH pacTEHU U3 Pa3HbIX MECT

bu6mmoreka [JOK

22 0.5
obutanus». JlaboparopHas padota Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHME cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buotnueckue hakTopsl https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
b4 nomyssiiun. [Ipaktudeckast padorta Ne 2 0.5
«IToacuéTr MIOTHOCTHU MOMYJISIUNA Pa3HbIX '
BHUJIOB PACTEHUI)
bubmuoreka [JOK
25 Coo0b1ecTBa OpraHu3MoB — OHOLIEHO3 https://m.edsoo.ru/863eb46a
bu6mmoreka [JOK
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTeNId SKOCUCTEMBI.
27 Dxonorndeckue nupamuasl. CBoiicTBa bubmiorexa [IOK
PaMHIBL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 ITpupoaHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
bu6mmorekxa [{OK
30 Bbuocdepa — riodanbHas SKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e
bu6mmorekxa [{OK
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OUOCEPHI https://rn.edsoo.ru/863ebd 16
32 YenoBeuecTBo B Onocdepe 3emian
bu6mmoreka [JOK
33 CocyIecTBOBaHHE MPUPOJILI U YEIOBEUECTBA https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://rn.edsoo.ru/863ebd16
https://rn.edsoo.ru/863eba1e

0000mmenue TeMsl «CooO1iecTsa u
34 DKOJIOTHYECKUE CUCTEMBI»

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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