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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TnonoxkeHus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, colepKaHus, pe3yibTaToB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUST 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanuss B Poccuiickoit denmeparuu, a TakkKe IMOJOXKEHUS O
cnenuduke OMOJIOTHH, €€ 3HAYUCHUH B MMO3HAHUM KUBOM MPUPOJILI U 00ECIICYCHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpeJEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpareruu OOy4YeHHs, BOCHUTAHUS W Pa3BUTHs, OOYy4YalOIIMXCA CpEACTBAMU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp’)KaHUE, €ro CTPYKTypy, pacupeneiieHue [0 paszjeiraM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€M, JIOTMKA 0Opa30BaTEIbHOIO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00yYaroImuXcsl.

B nmporpamme 1o OuHOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATeIbHOCTH/y4eOHbIX JICUCTBUM, OOy4YarONIUXCS IO OCBOCHHUIO COJIEPKAHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydyeHHeMm OOIEOMOOTUYECKUX TEOPHUH, a TaKkKe 3HaHHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEHEBHOM JKWU3HU ISl PELICHUS MPUKIAIHBIX 33]1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
Te€HETHYECKOTr0 KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1€JIecCO00pa3HOro TMOBEICHUS B OKpY)KaroUled NpUPOJHOM cpele, aHaiu3a
BJIMSHUSA XO3SMCTBEHHON JAESITENBHOCTH 4YEJIOBEKAa HAa COCTOSIHUE NPUPOJIHBIX U



VCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAaHHUS K MPUKIIAJHOW HANPaBICHHOCTH
yuebHoro npeamera «buosoTHs» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECIICUEHUs
YCIIOBUM JUIsI PEIICHUS] OJTHOM M3 aKTyalbHBIX 3a/1ay IMIKOJBbHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetr (GopMuUpoBaHHE Yy  OOydarouIuxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonoruss Ha ypoBHE cpeaHero oOImero o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUHU, CO3HAET
YyCIOBUSI  JJIsA: TO3HAaHWS  3aKOHOB  JKUBOW  MPUPOJbI, (POPMUPOBAHUS
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0Oe€30macHOro obpasa
YKW3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUSI K KUBOW MIPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3aLUU
oOyuatomuxcs. M3yuenue 6uoiaoruu odecneynBaeT yciaoBUs A GOPMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallii OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JIPYTUX yU4€OHBIX MPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHUS O MpeAHA3HAYECHUU Y4eOHOro mpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IIo
OHOJIOTUH.

OT60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0yYaromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
JKU3HU U TPaKTUUYECKo AesitenbHOCTH. Oco00oe MECTO B ATOM cHUCTeMe 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPhIE CITy>KaT OCHOBOM IJIsi (hopMUpoBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpyKTypupOBaHUE COJACpKaHUA YYEeOHOro MaTepuaiia B TPOrpaMme IIo
OMOJIOTMHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUYEHHUs 3HaHUH 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»



BBIJICJICHBI CIIEYIONINE COJAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro To3HaHUs», «KneTka xak Ouonormueckas cucrema», «OpraHu3M Kak
Ouonoruyeckas cuctema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTI.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHH
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAHUN O OMOJOTMYECKHX TEOPHSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYyKAIIUX OCHOBOU
Uil (pOPMUPOBAHUSL NPENCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHU3allMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBAaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, WIAEH M TOJIXOJOB K HM3YYEHHIO >KMBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHHU3ALUY;

CTAaHOBJICHHE Yy OOydJarommxcst oO0meil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa JKMBOW MPUPOJALl HAa OCHOBAaHMM 3HAHUM M OIbITA, MOJIYYEHHBIX MPH
W3y4YeHUU OUOJIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM IIpU MIPOBEECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH JEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJEHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.



B cucreme cpemnero oOmiero obOpaszoBanus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIBHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMEeTHOM 001acTh « EcTecTBEeHHO-HAYUYHBIC TIPEIMETHIY.

Jlst m3ydeHus: OMOJI0ruy Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hemenmio), B 11 kinacce — 34
yaca (1 gac B Hepgento).



COAEPKAHUE OBYUEHUS
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpPMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOUM IPUPOIbI (HAOTI0IEHUE, SIKCIIEPUMEHT, OITMCAHUE,
U3MepeHue, KilaccupuKalus, MOJeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb3oBaHME pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYECKu ), OMoCc(EepHBIA.

JdeMoHCTpaum:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BemlecTB B KieTke. l[loanepikanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOICTBa OenkoB. buonornueckue
byHKIIUM OETIKOB.



®epmenTsl — Owonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Iosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeJuT003a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie cBoiicTBa. buonormuyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTIE€BOO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaesr — MoHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JIHK. Ctpoenne nu pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oerka.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
TM30COMBIL.  [107yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHMTOXOHJIPHUH, ILIACTHJIBI.
[Ipoucxoxknenne MUTOXOHApWM U TwiacTua. Bunbr mmactun. HememOpannbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHsiid HeHTp kieTku. CTpoeHue sjpa: sjaepHas o0oi0vKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHUYECKHX OAJIEMEHTOB B HEKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.

Tabmuupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJIbl OenKay,



«Ctpoenne ¢pepmentay, «Hyknennosbie kucnotel. JJHK», «Ctpoenue monekynbl
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE ISl TMPOBEACHUS
HAOMIOICHNH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbhl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopatopHas pabota Ne 2. «M3ydyeHue CTpoeHUS KIETOK paCTCHUH,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OIMCAHUEN.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEPreTUUeCKuid OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W HDHEPruUM B MOHUMAHUU
MeTabon3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HaUeHUEe XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMpPOBAHHE DSHEPrud B KJIETKE. OTambl HSHEPreTUYEecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KucnoponHoe okucieHue, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuaTe3 PHK. Tpancnsauus — Guocunres
Ooenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.



baktepuodarn. bonesnm pacTeHmii, >XKUBOTHBIX M UYEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuit, K. A. Tumnpsses.

Tabmuupbl U cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUD,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyco», «baktepuodarn», «CtpoeHue u xu3HeHHbIN 1K Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmuinkanuun «Yasoenue JIHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M1 MHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KiieTouHbIil 1IUKI, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
Jumiou HeIi W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[uTosiOrMYECKHE OCHOBBI PAa3MHOKEHUA W  HWHIWBUIYAJIBHOTO  pPa3BUTHSA
OpPTraHU3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U nmosioBoe. Bunpl 6ecrnonaoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- KW MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAUEHUE JJIs1 CEJEKIIUU.

[TonoBoe pazMHOXKEHUE, €r0 OTINYHUS OT OECI0JIOrO.

Meito3. Cranun meino3a. [Ipormecchl, npoucxoasdiine Ha CTagusax Menosa.
[ToBenenne xpomocoM B Merno3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3HAYEHHE MENO03a.

["ameTtorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie Keje3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMaTOreHe3 U OBOI'CHE3.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo3ouaoB. OmuiogoTBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
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npoOieHue, racTpysius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HeEmpsaAMmoe (IUYuHOYHOE). BiusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
ypOJCTBA.

Poct u pasButne pacreHuil. OHTOreHEe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCTpanuu:

Tabmuiel u  cxembl: «DOpMBI Pa3MHOXKEHHS OPraHU3MOB», «J/IBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpoeHHE TOJOBBIX KJIIETOK,
«Ctpoenne xpoMocoMb», «Knerounsi mukim», «Permmukanus JHK», «Mwutos»,
«Menos», «IIpsimoe u HenmpsaAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
4ye0BeKa», « OCHOBHBIC CTaJIMH OHTOT'ECHE3ay.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepmMaTo30uasl
MJICKOITATAIOWIETOY, «SHIeKIeTKa MIeKonuTaroumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHAas MOJEb-alIuIMKauus «/leieHue KIETKW», MOJIEIIb
JAHK, monens meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHnume muTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JIyKa HA TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS TIOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHetuku. Ponb nuronorun
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeTOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IIUTOTCHETUYECKUN, MOJEKYJIIPHO-TeHETHUUECKUM). (OCHOBHBIE TEHETUUYECKUE
noHsTusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHbIE . MeHaenem.
MonorubpuiHoe CKpellMBaHuEe. 3aKOH €AWMHO-00pa3usi TUOPUIOB IEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMSA. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unotesa ynctoThl ramet. [10HOE M HEMOJTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  [luToreHeTMuecKkWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIMBaHUs
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.
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CueruieHHOe  HacienoBaHue npu3HakoB. Pabora T. Moprana mo
CLEIJICHHOMY HacJeJOBaHUIO TeHOB. HapylleHne crenieHus reHoB B pe3yJibTare
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.

['enernika mosa. XpoOMOCOMHOE ONpeAeeHnE Noyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMBbI. ['omMoramerHele M reTeporaMeTHbie OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapuarnimoHHBIN ps ¥ BapUAIIMOHHAS KPUBAS.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBCHHBIE MPU3HAKU U HX
HOpMa peakimu. CBOMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBenHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCThb. KoMOuHaTHuBHAs
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTallMoOHHasi U3MEHUMUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYMBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHUYCCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKU M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TEHETUYECKHIX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBeKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE ~ CKpEIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«uTomornyeckue OCHOBBI JTATHOPUITHOTO CKpEIIMBaHUs, «Metio3y,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «le€HeTHyeckue KapTbl pACTEHU,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumnbl uyenmoBeka H KUBOTHBIX», «Buubl
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U3MEHUYMBOCTHY», «MoaudukanuoHHas HW3MEHYMBOCTHY, «HacmemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarmoHHast K3MEHUYUBOCTHY.

O6opynoBanue: MojeNu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonunoe nomuHupoBaHuey, «Jurubpunnoe ckpemmBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOI M MHUKporpemnapar «Jlpo3zoduna» (Hopma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuid y apo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktueckass pabdora Ne 2. «CocraBieHWE U aHaIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKIUU U JOMECTHUKAIUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax MNPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CelieKIUU. MaccoBBI U MHANBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM pACTEHUNW U KUBOTHBIX. OIlLIEHKa 3KcTepbepa. bIu3KopoCcTBEHHOE
ckpenuBanue — HMHOpuAWHT. Ywucras nuHus. CKpellMBaHWE YHCTHIX JIUHUMH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUIAMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJIyYEHUE TOJUILIONAOB. JIOCTHMKEHMS CENEKIMW PACTEHHUM, JXKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciab MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomoOuHanTHod JIHK wu TtpaHcrennsix opranuszmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KinonupoBanve BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dTudeckue  mpoosmempl. MO  —  reHeruyecku
MOU(DUIIMIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanumu:

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

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
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pacteHui», «Otnanéanas rudpuanzanus», «Paboter akamemuka M. @. BaHoBay,
«Ilomumnongus», «OOBEKTBl OHOTEXHOJIOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHHpOBaHHE», « KOHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM.

O0opynoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

Okckypcusi «OCHOBHBIE METOABI M JOCTHIKCHHSI CEJIEKIMM PAacTCHUU WU
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. JBosrOoMOHHAsT OHOJIOT M.

[IpeanocbuUlkKM BO3HMKHOBEHMS 3BOJIIOLMOHHOM TEOPUH. OBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEN0BATEIbHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoacTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBWKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bostouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLUH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B mpupojae. MyTalMOHHbBIN
IpoLecC M KOMOMHATHBHas M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U JIped
reHoB. M30iumst 1 MUrpanus.

EctecTBeHHbII 0TOOp — HampaBisgiomuii Qakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl M UIHO-a AN TAIHH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHIeCcKoe.
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MaxkposBomonus. Dopmbl  3BOJOLMU:  (UIETHYECKas, JIUBEpreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxkieHne OT HECIEeUHAIN3UPOBAaHHBIX MpeAakoB. lIporpeccupyromas
crienuanu3anvsa. AIanTUBHAS paJnalysl.

JlemoHcTpanum:

[Toprpetsl: K. JIunneit, XK. b. Jlamapk, U. Hapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUyecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
CyllecTBOBaHHE», «EcTecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB paCTEHUN»,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHnHas
U3MEHYUBOCTB», «Apomopdossl», «Mamoamantanumn», «OOWas aereHepaunus,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema Mapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucrnocoOIeHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
HAOOp IUIOAOB M CeMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHMS IBOJIIOLMN», OOBbEMHAs MOJENb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckas kapra wMupa, KojuleKuusg «@DPOpMBI COXPAHHOCTH
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BJIaXHbIE Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burne
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTari (GOpMbI KPbUILEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHHUS O 3apOKIECHUU >KM3HU. HayuHble TrHIoTesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHClepMus. XUMUYecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHepUMEHTANBHOE MOATBEPKACHUE XUMUUECKOU 3BOMOIMU. HavyanbHble 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM W KX 3BOJIIOLMS.
®opMUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.
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Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OPAOBUKCKHUH, CHITYPUMUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30HcKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo30Mickas 3pa W €€ mnepuoAbl: MNaJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJOorHnYecKux mnpoieccoB. OCHOBHBIE J3Tallbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [I0osiBJIEHHE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoJrouuH. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUA KaK Hayka. Pa3Butre mpeacTaBiICHUN O
IIPOUCXOXKJICHUN YeloBeKa. Meroasl M3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
Pa3JIN4ns YEJI0BEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOI[MU YEJIOBEKA: aBCTPAJIONUTEKH, UemoBeK
ymeneli, YenoBek mnpaMoxonmdammnii, YenoBek Heanaepranbckuil, UYenosek
pa3ymHbIil. Haxonkum HMCKOmaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

UYenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIECHHOCTH  MpeJCTaBUTEEH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. U. Omapun, C. Mumnep, I'. FOpu, Y.
apBuH.

Tabmuipbl 1 cxembl: «Bo3uukHoBeHne ComaHEUHON cucTeMbl», «Pa3Butne
opraHuueckoro mupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJICOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBEKa», «llpeBHenmmue moam», «lpesHue monn», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeUeCKue pacoh».

O6opynoBanue:  mymsiku — «lIpoucxoxaenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablld, KPOMaHbOHLA), CIENKU WIH
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W300pKCHUSI KAaMEHHBIX OPYIud TEpPBOOBITHOTO dYeIOBeKa (KaMHH-YOIIIEPHI,
pyOmiia, ckpebna), TreOXpOHOJOTrHYecKas Ta0nuna, Kouiekuus «Dopmbl
COXPAaHHOCTH HUCKONAEMBIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktrueckast padbora Ne 1. «/M3ydeHue MCKOMAEMbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl 1 OKpY Kaloas cpeaa.

DKOJIOrHs Kak Hayka. 3aJaqyd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
MCCIIEAOBAHNAN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxkonornueckue (aktopel. Knaccudukanusa skxonorudeckux (HakTOpoOB:
abuoTudeckue, OMOTUYECKHME U aHTpOINOreHHbie. JIeHCTBHE HKOJOTHMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckne puTMBl.

buotnueckue (hakTophI. Bungsr OMOTHUYECKUX B3aMOJIECTBUU:
KOHKYPEHIUsI, XUITHUYECTBO, CUMONO03 1 ero (opmsl. [lapasutusm, koomneparus,
MyTyajqu3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIN3M,
HeWTpamu3M. 3HaYeHHE OWOTHYSCKMX B3aUMOJCHCTBUN JJI CYIIICCTBOBAHUS
OpPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJOTUYECKHE XapaKTePUCTUKU Tmonmyssiiuud. (OCHOBHBIE TOKa3aTeNu
MONYJISIIIUN: YHUCJIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIIUN U €€ PeryJisiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranu3MoBy», «®Doronepuoausm», «llonmynsiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJSAuu UHPY30puu-TyPenbkny, «luiespie enm.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.
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[Tpaktrueckas padota Ne 2. «IlocyéT NIOTHOCTH NOMYISIUMIA Pa3HbIX BUJIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
OHOLIEHO3E.

Dkoyoruuecknue cuctembl (dkocucteMsbl). [loHaTne 006 »skocuctemMe W
ouoreonieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTHU B SKOCHCTEME.
Tpoduyeckue (mumieBble) YPOBHH OKOCHUCTEMBbI. [lWIeBble LEMU U CETH.
OCHOBHBIE TOKa3aTeau HKOCUCTEMBI: OMoMacca, MNPOAYKIUSA. DKOJIOTHMYECKHE
OUPAMUJBL  OPOAYKIMM, YHUCICHHOCTH, OuomMaccel. (CBOMCTBAa 3KOCUCTEM:
YCTOWYMBOCTB, CAMOPETYJIALMS, pa3BuTue. CyKIEecCHs.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIEca.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe v X035HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anbHON 3KocucTeMbl. J[uHammuueckoe paBHOBecHMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BeIeCTB U OMOr€OXMMHYECKUE LUKIIBI 3JIEMEHTOB (yriepona,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pasusl Kak OCHOBa yCTOMUMBOCTH Ouocdepsl. OCHOBA pallMOHATIBLHOTO
VOPABJICHUS MPUPOJHBIMU pECypcaMH M MX HCHOJIb30BaHue. JlocTuxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu mmTanusy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jiecay, «buorneHo3d BomoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOIECHHbIE  BO3JIECUCTBHS HaA IIpUpody», «BaxueWme WUCTOYHUKHU
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3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIash COCTABIIAIOIIAS
ouocdeps», «PakTopsl Aerpaganuu mnousy, «llapaukossiit 3pdexTy, «DPakTopsl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykTtypa Ouocdepb»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3oTa B Ipupoae».

ObopynoBanue: MoJenb-anmanKanus «TUnUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIUM pAcTeHUM U
KUBOTHBIX, MPHUHAJICKAIINE K PAa3HBIM SKOJIOIMUYECKUM IpylnaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEHUN U )KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUHN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

Cornmacho ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K peE3ysbTaTam
OCBOCHMSI  OOyYarOINIMMUCS IporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATBHI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUS mIpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPEAENICHHI0, HaJu4yhe MOTHUBaUUU K OOy4YeHHI0  OHOJIOruw,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOr0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS MHpeaMeTa «bruonorus» AOCTUTAITCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKUMU COLUOKYJIBTYPHBIMU, UICTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TNO3WLMM JIMYHOCTH, MAaTPUOTU3MA,
YBaXKECHUS K 3aKOHY U IMPABOIOPSAIKY, YEIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, npupoae u
OKpYKarolIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsl pYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PacCHIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEBHOU €SI TEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA,;
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OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMIOJHEHHUS
y4eOHBbIX, TIO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYKJIEHUH CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pPE]l
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUIO U MTaMATHUKAM TPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAB0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:
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ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO WU
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILIECHU;

MMOHMMAHHUE SMOIIMOHATBHOTO BO3ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quuueckas
aKTUBHOCTb), OEpEXKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealnu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKaroUIEn Cpebl;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHHH TPOoO0JIeM, CBA3aHHBIX C PalMOHAIHHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
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HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HSKOCHUCTEMAaxX, OXPAaHY BHJIOB,
aKOocucTeM, brochepsr);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALUIUX Bpel  OKpYKarolieu
OPUPOIHON Ccpelie, YMEHHE MPOrHO3UPOBATh HEOJAroNpUATHBIE JKOJIOTHYECKUE
MOCJIC/ICTBUS MPEANPUHIMAEMBIX ACHCTBUHN U TPEIOTBPAIIATH UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B ITO3HABATEIbHONW, KOMMYHHKATUBHON M COIMATIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN NIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NOHUMAaHUE CchenupuKku OHOJOTUM KaK HAyKd, OCO3HaHUS €€ poyid B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU HpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOW ITMBUJIM3AIINN:
oOecrieyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMUIIMHBI, CO3aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pEelIaTh PECypCHbIE  MPOOJIEMBbl  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTEe BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
IPY U3y4YCHUU OMOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUpPa U MPOUCXOIANTUX B HEM M3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJYYECHHSI JIOCTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U HCCIEA0BATENBCKYIO NESTEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHNIO, K AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUN MO OHOJOTHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMHU.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXKIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYUYHbIC TMOHSTHS, OTpakarolue
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuu@uky MEeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOMOJIeHHe,  HW3MEpPEHUe, OSKCHEPUMEHT U JPYruXx),
YHUBEpCAJIbHbIE y4eOHbIE JAeHCTBHS (IIO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYyYaroluXcs, CHOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS U  YHUBEpCAJIbHble ydyeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOTHYECKHE e CTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpPaBHEHMU S, Ki1acCcupuUKalu, 0000IIeHUS ), PACKPBIBATH CMBICII
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE MOHATHUS ISl OOBsICHEHUST (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;
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CTPOUTH JIOTMUECKHE pPAaCCYXICHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh CXEMHO-MO/ICJIbHBIC CpencTBa TUTSt IPEACTaBICHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUs MPoOJeMbl ¢ Y4ETOM aHaIM3a HWMEIOIIMXCSA
MaTEepUAIIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOAECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MPOEKTHOM JESTENbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PELICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pPa3ITUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEepIpeTaluy, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B Y4EOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YU€OHBIX U COLUAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHbIE CBSI3M W AKTyaJIM3UpOBATH 3aj]1ayy,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI JIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUS 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yYMETh IEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
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BBIJIBUTaTh HOBBIE WJEH, MpEjIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a49H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe Y4EOHOTO
nocoOusi, HAYYHO-TIONMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAIIMIO Pa3IMYHbIX BUJOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOJABI MPU MOUCKE U
orbope Omosornyeckoil MHpoOpMaluu, HEOOXOIUMOU IS BBIMOIHEHHUS y4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HMCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TE€XHOJIOTH, COBEPLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu pabdoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HaIJIHOCTH;

BJaJeTh  HABbIKAMU  paclO3HAaBaHWA U 3allUThl  HUH(OpMalMH,
MH(OPMATMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalibHble CpEJCTBa OOIICHMs, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMSITYAaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpEeKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHNUS,
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pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
pabOThI IpH peNIEHUU OHUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS MPU PELICHUH YueOHOI 3a1a4u;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIUX
WHTEPECOB, U BO3MOKHOCTEN KAXKJIOI0 YIEHA KOJUIEKTHBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHUIO: COCTABIISITH IUIAH JCHUCTBU,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa W Ka)XJAOr0 YYaCTHUKA KOMAaH]Ibl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLICHUBAaTh MJIEH C TMO3HMIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IUYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJaieHne YHUBEPCAJIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMN:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBHIOMpATh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH PEIICHHUS NpoOJeMbl C  y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM KaK  OCO3HAHHUSA
COBEPIIAEMbIX JIEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peduieKCHuM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHUS;

YMETh OLIEHUBAaTh PUCKM W CBOEBPEMEHHO IPUHHUMATh PEIICHUS M0 UX
CHIIKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYIHMX IpU aHalIW3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEIMETHBIE PE3YJIBTATHI

[TpenmeTrHbie pe3ynabTaThl OocBoeHUs nporpamMmmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusp»
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa30BaHUI0 3HAHUM, BUbI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4eOHBIX CUTyallUsX, a TaKXkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
KJlacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pACKpbIBaTh COJAEpKaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHATHUM:
KU3Hb, KJETKa, OpraHu3M, Merabosu3M (OOMEH BEIIECTB U NpEeBpalleHHE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIMSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;
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yMEHHE H3JIaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIpHON Ouosorun), 3akoHbel (I
Mennensa, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOTrooOpasus u
MIPOUCXOXKIEHUS KyIbTypHbIX pactenuii H. M. BaBunosa), onpenensTe rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBICHMI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHUE  THIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKA BUPYCOB, KJIETOK MPOKApHOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOr0 M 3HEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO03a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBHOTO pa3BUTUS  OpraHusma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 370pOBbS M 340POBBS
OKPY’KaIOILKX JII0/IeH, COOJIIOIEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY Karolei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOM OHoI0rHH U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBLHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacCJlelI0BAaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpelCKa3aHUsl HAaclIeOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUe padoThl, COOIHOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh U HHTEPIPETHUPOBAThH HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuaibl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTWHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHUCKUX U
3apyOeXHBIX y4YEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKIIMOHAIHLHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpPbIBATh COJIEpkKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUM:
BU/I, TIONYJISALINSI, TeHO(MOH, IBOJIOLMS, ABMXKYIIUE CUIBI ((PaKTOPHI) HBOJIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, SKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIENMd  MUTaHUS,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHUE Wu3JIaratb OWOJOTHYECKHE TEeOopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKAash TEOPHUS OBONIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBiICHUN U
nyteit spomonuu A. H. CeepuioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONMCAHWE JKUBBIX CHCTEM, MPOIIECCOB M SIBICHHWM, OpraHU3aIis W IMPOBEACHHUEC
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3bI,  BBISBICHHC
3aBUCUMOCTH MEX]y MCCIECIyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOJTYYSCHHBIX
pE3yNIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHSITHH, TEOPHM W 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIICIATH CYIICCTBEHHBIC TPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHJOB, TMONYJAHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreoleHO30B U  JKOCHUCTEM, OCOOEHHOCTM TMPOILIECCOB: HACJIEICTBEHHOU
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOJEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHMU3MBI, MEpeHoca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHCTEMax, AHTPONOTCHHBIX HW3MEHEHUH B
HPKOCHUCTEMAxX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
IIUKJIOB B OMocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUU, IJIS NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 30POBBSA
OKPYXAIOIIUX JIOJIeH, COOI0IEHUsT HOPM IPaMOTHOTO TMOBEICHUS B OKPY KA
IPUPOIHON cpesie, MOHUMaHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTUH JJIsl PAallOHATIBLHOTO TPUPOI0TI0Ib30BAHUS;
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YMEHHUE peliaTh 3JIEMEHTApHBbIC OMOJOTUYECKHUE 3a/1aud, COCTABISTh CXEMBI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMaX (L€ MUTaHUS);

YMEHHE BBIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
MpaBuJIa MpU padboTe ¢ y4COHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OWOJIOTUYECKOTO  COJIEpP)KaHMsI, BKJIIOYAIONIYIO IICEBJIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(GOpPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJOOalTbHBIE  AKOJOTHUECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HUITHUIO;

YyMEHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIC K YCTHBIE COOOIICHUS,
000611ast 6uosIornYecKkyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBO yacoB
DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB IpakTn (uudposbie)
KonTpoabu
n/n U TeM MPOrpamMmbl Bcero qyecKne o0pa3oBaTelbHbIE
ble padoThI paGoTI pecypebi
Bxonnas
1 buonorusa kak Hayka 2 KOHTpPOJIbHA bubamorexa LIOK
5 YK poT https://m.edsoo.ru/7f41¢c292
s padora 0,5
2 JKuBrnIe cucTeMBI U X 1 bubnnorexa [JOK
OpraHM3aus https://m.edso00.ru/7f41¢292
[Ipomexyro
XUMUYECKHUH COCTaB B qyHasg bubanorexa [JOK
3 8 1 )
CTPOEHHUE KIIETKH KOHTPOJIbHA https://m.edsoo.ru/7f41c292
st padbora 1,0
4 KuzHeaesaTenbHOCTD 6 Bubanoreka [TOK
KJIETKH https://m.edsoo.ru/7f41c292
Pasmuoxenne n
5 HHIUBUAYaIbHOE 5 Bubmiorexa LIOK
a Ay https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTD M o LOK
NOJIMOTCKA
6 H3MCHIMBOCTD 8 1.5 https://m.edsoo.ru/7f41¢292
OpraHu3MOB
v Cenekiusi OpraHu3MOB. 3 bubnunorexa [JOK
OCHOBBI OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
Hrorosas
8 PesepBHOE Bpems 1 KOHTPOJIbHA Bubarorexa LIOK
p p p https://m.edsoo.ru/7f41c292
s pabota 1,0
OBHIEE KOJIMYECTBO
. 34 2,5 2,5

YACOB I10 [TPOTPAMME
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32

11 KJIACC
HauMeHOoBaHMe Koan4yecTBO 4acoB DJIeKTPOHHbBIE
Ne (un¢posbie)
pa3aejioB 1 TeM HpaKTI/I
n/m Bcero KoHTp. padoTsl o0paszoBaTesibHbIE
IMporpaMmmMmabl paﬁDTbI pecypeni
Bxonnas
OBOJIIOIIMOHHASA 9 COHTDONLHAS 1 Bbu6nuoreka [ITOK
onoorus p https://m.edsoo.ru/7f41cc74
pabora 0.5
Bo3HukHOBEHME U IIpomexxyrouHast
Bbubnnorexa [JOK
pa3BUTHE )XKU3HU 9 KOHTPOJIbHAS 0.5 htts://m.edsoo.ru/7f41cc74
Ha 3emuie pabora 1.0
Opranusmel 1
oK Aromas 5 1 bubaroreka [TOK
pyXarolt https://m.edsoo.ru/7f41cc74
cpena
Coo01ecTBa 1
DKOJIOTHYECKHUE 9 bubmorexa [IOK
1 https://m.edsoo.ru/7f41cc74
CHCTEMBI
Hrorosas
PesepBHOE BpeMs 2 KOHTPOJILHAS Bubmmorexa [OK
p p p https://m.edsoo.ru/7f41cc74
pabora 1.0
BIIP 1
OBHIEE KOJIMYECTBO
YACOB IIO 34 2,5 2.5

I[TPOT'PAMME
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10 KJIACC
Neo KoJu-Bo yacos
n/ Tema ypoka B Konrpoan JlaTa u3y4yeHus DaekTpoHHbIe (HM(pPOBbIE)
n cero HbIE par. o0pa3oBaTebHbIE pecypchl
padoThI
padoThI
buonorus B cucreme Hayk. 07.09.23 bubmuorexa LIOK
1 https:/m.eds00.ru/7f41¢292
MeTo/1b1 T03HaHUS )KUBOW IPUPOJIBI. 14.09.23 bubnnorexka HOK
YpOBHH OpraHHU3aIUH KUBOM TPUPO/IBL. https://m.edsoo.ru/7f41¢c292
[IpakTuyeckas pabora Ne | 1 0.5
«Vcnonp30BaHne pa3IMYHBIX METOJIOB IIPH
U3y4eHUU OMOJIOTUYECKUX OOBEKTOBY
buonoruyeckue cuctemMsl, MPOLECCH U UX 1 0.5 21.09.23 Bubnnorexa LIOK
n3ydyeHue. Bxonnas koHTposibHas paboTa https://m.eds00.ru/7f41c292
XuMH4ecKuil cocTas KieTkd. Bonga u 1 28.09.23 bubmiorexa [IOK
MUHEpATbHBIE COITH https://m.edsoo.ru/7f41c292
05.10.23 bubmmorexa [JOK
benxu. Coctas u cTpoeHue 0enkoB 1 https://m.eds00.ru/7f41¢292
®epMeHThl — OHOJIOTHYECKHE 12.10.23 bu6muoreka [JOK
karanu3aropsl. Jlaboparopuas padora Ne 1 https://m.edsoo.ru/7f41¢c292
«M3ydeHne KaTaTuTHYECKON aKTUBHOCTH 1 0.5

(dhepMeHTOB (Ha MpUMeEpe aMUJIa3bl UITH
KaTasas3bl)»



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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19.10.23 bu6nuoreka [IOK
7 YreBonbl. Jlumuasr https://m.eds00.ru/7f41c292
26.10.23 bu6nuoreka [IOK
8 Hyxneunosple kucnorsl. AT® https://m.eds00.ru/7f41¢292
9 VcTopus 1 METOIbI U3YUEHUS KIICTKH. 09.11.23 Bubmoreka HOK
Kiietounas Teopus https://m.edsoo.ru/7f41c292
16.11.23 bubnnoreka IIOK
10 Kierka kak LICJIOCTHAA )XHUBas CUCTEMA https://m.edsoolru/7f410292
CrpoeHue 3yKapuOTHYECKON KIIETKH. 23.11.23 bubnuorexa [HOK
JIaboparopHas padota Ne 2 «/3yuenue https://m.edsoo.ru/7f41c292
11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 0.5
rpuOOB ¥ OaKTEpU MO MUKPOCKOTIOM Ha
TOTOBBIX MHUKpOIpEnapaTax U UX OMHCAHUE
30.11.23 bubmuotexa [JOK
12 OOMeH BelecTB WK METaboIU3M. https://m.eds00.ru/7f41c292
07.12.23 bubmmorexa [JOK
13 ®otocuHTe3. XeMOCHHTE3 https://m.edso0.ru/7f41c292
14.12.23 bu6mmoteka [IOK
14 OHepreTHYecKuit 0OMeH https://m.eds00.ru/7f41c292
JKu3HeHHBIN UK KIETKU. JleeHne KIeTKH. 21.12.23 bubnuotexa [JOK
15 Murto3. JITabopatopHast pabota Ne 3 05 https://m.edsoo.ru/7f41¢c292

<<H3.6J'IIOI[CHI/IC MHUTO3a B KJIECTKaX KOHYMKa
KOpCIIKa JIYKa Ha TOTOBBIX



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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MUKpOTIperaparax
28.12.23 bu6nmoreka [IOK
16 IIpomexyToUHAsi KOHTPOJILHAsI padoTa https://m.edsoo.ru/7f41c292
17 buocunres 6enka. Peakiiuu MaTpuaHOTO 1.0 11.01.24 Bubmiorexa LIOK
— https://m.edsoo.ru/7f41c292
18.01.24 bubnnoreka IIOK
Tpancnsauu-6uocunres 6enka https://m.eds00.ru/7f41c292
25.01.24 bubmuorexa [JOK
18 Hexueroutsie hopMBbI KU3HUH — BUPYCBI https://m.eds00.ru/7f41c292
01.02.24 bubmnoreka IIOK
19 DopMBI pa3MHOXKECHHUS OPraHU3MOB https://m.edsoo.ru/7f41¢c292
08.02.24 bubmuotexa [JOK
20 Meiios https://m.edsoo0.ru/7f41c292
OO6pazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK. 15.02.24 bubnmnoreka [JOK
21 OmnonotBopenue. JlaboparopHast paboTta Ne 05 https://m.edsoo.ru/7f41¢c292
4 «/3yyeHne CTPOCHUS TOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpEapaTax»
22.02.24 bu6nuoreka [IOK
22 NHpuBnyansHOe pasBUTHE OPTraHU3MOB https://m.edsoo.ru/7f41c292
93 ['eHeTHKa — HAyKa O HACJIEACTBEHHOCTH U 29.02.24 Bubmiorexa LIOK

N3MCHYMBOCTH

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



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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o4 3aKOHOMEPHOCTH HACJIEIOBAHMS TIPH3HAKOB. 07.03.24 BH6H.HOTeKa LOK
MOHOTHOPHIIHOE CKPEIIHBAHUE https://m.edsoo.ru/7f41c292

- JIuruOpuIHOE CKpeluBaHue. 3aKOH 14.03.24 BH6H_HOTeKa HOK
HE3aBUCHMOI'0 HACJICJOBAHUS TIPU3HAKOB https://m.eds00.ru/7f41c292
CueruieHHOE HaclIeI0BaHHUE IMPU3HAKOB. 21.03.24 bu6nmoreka [IOK
JIaboparopHas padota Ne 5 «/3yuenue https://m.edsoo.ru/7f41c292

26 pe3yabTaTOB MOHOTHOPHUIHOTO U 0.5
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI
Ha TOTOBBIX MUKPOIIpENaparax»

97 I'eneruka mona. HacnenoBanue npu3Hakos, 04.04.24 ]f?tptlgjsj'l;ll(r)se;jasior}:/?f410292
CIICTIJICHHBIX C MOJIOM L :
N3menunBocTs. Henacnencreennas 11.04.24 bu6mmoreka [IOK
U3MeHYMBOCTh. JlaboparopHas padota Ne 6. https://m.edsoo.ru/7f41¢c292

28 Nzyuenne MmoupuKamoHHON 0.5
W3MEHYHUBOCTH, TIOCTPOCHUE BapUAIIHOHHOTO
psilia ¥ BapuallMOHHOW KPUBOW»

HacneacTBenHnast U3MEHYUBOCT. 18.04.24 bubmuotexa [JOK

29 Jlaboparophas padota Ne 7. «AHanu3 05 https://m.edso00.ru/7f41¢c292
MYTaIUi y Jpo30QHIIbI Ha TOTOBBIX
MUKpOITpenaparax»

IeHeTHKa YeToBeKa 25.04.24 but6mmoreka [IOK

30  HpakTuueckas pabora Ne 2. 05 https://m.edsoo.ru/7f41¢c292
«CocTaBlieHHE U aHAJTU3 POIOCIOBHBIX
YeJI0BEKa»

31 O0600menue no reme «HacjieacTBeHHOCTD 1.0 02.05.24 bubmuorexa [JOK

n UIBMEHYUBOCTb OPraHu3mMoB»



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
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Pe3epBHBbIii ypok

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

16.05.24 bubmuorexa [{OK
32 Cenexupst Kak Hayka U IPOLEce 1 https://m.eds00.ru/7f41c292
23 MeTozpl U AOCTUNKEHUA ceNneKLm pacTeHuii L 23.05.24 bubnmorexa LHOK
U SKUBOTHBIX https://m.edsoo.ru/7f41c292
bu6mmoteka [IOK
34 brotexHonorus Kak orpacib IPOU3BOJICTBA 1 https://m.eds00.ru/7f41¢c292
OBLIEE KOJIMYECTBO YACOB I10 34 2.5

[TPOT'PAMME
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11 KIIACC

38

n/m

Ne [lara

Tema ypoka. JlaboparopHasi padora.
PeruoHaibHbIN KOMIIOHEHT.

HNuTepHeT-pecypce

Jlomaminee
3aJlaHue

Opranusmennbiid yposeHb (10 1)
BocnurareJbHbLIA KOMIIOHEHT:

YBOKUTEJIBHOE OTHOLIEHUE K TOUKE 3PEHUs IPYroro 4ejoBeKa, €ro MHEHUIO, MUPOBO33PEHUIO;
OCO3HAHHE HEOOXOJUMOCTH B (POPMHUPOBAHMU HOBBIX OHOJOTMYECKHX 3HAHWM, yMeHuEe (OpMYIupoOBaTh HJIEH,
HOHSTHUS, TUIIOTE3bl O OMOJOTUYECKUX OOBEKTaX U SIBICHUAX, OCO3HAHHUE AEPUIMTa COOCTBEHHBIX OMOJIOTMYECKUX
3HAHUH, IIJIAHUPOBAHUE CBOECTO Pa3BUTHS,
YCTAaHOBJICHHE JOBEPUTEIBHBIX OTHOUIEHUH MEXJIy VYYHUTEIEM M €ro oO0y4aroluMUCH,
MO3UTUBHOMY BOCHPHATHIO 00YYaIOIIMMUCA TPEOOBAaHUM yUUTENs, IPUBJICUEHUIO X BHUMAHUS K 00CYyK/1aeMOM Ha
ypokKe OMoJIoruv HHPOPMALIMK, aKTUBU3ALMH WX TTO3HABATEIBHOMN JI€ITEIbHOCTH.

CIOCOOCTBYIOILIUX

1 04.09. 1.Oprann3MeHHbIN YPOBEHB: 00IIas https://www.yaklass.ru/| §1 ¢.6-16
XapaKTCPHUCTHKA. [TOATOTOBUTBHCA K
Pa3MHOKeHHe opranusmoB. P.K. Nel BXOTHOMY
PazmHoowcerue nnoooswlx kyiomyp 6 CXA KOHTPOTO
«Hoesozasedenckoey

2 11.009. 2.PazButHe nmonoseix. OmnogoTBopenue. Bxoanas  |https://www.yaklass.ru/|§2 c. 16-23
KOHTpOJIbHAs paboTa

3 18.09. 3.MHnuBuyanbHOE pa3BUTHE OPTaHU3MOB. §2 MOBTOPUTH
buoreHeTnuecKknil 3aK0H.

4 25.09. 4.3aKOHOMEPHOCTH HACJICOBAHUS ITPU3HAKOB. https://www.yaklass.ru/i§3 ¢.23-30
MoHorrOpHUIHOE CKpeIlIUBaHUE.
HenonHoe qoMuHUpoBaHue. ['eHOTHIT U (PeHOTHII.
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AHaNM3UPYIOLIEE CKPEIIMBAHUE.

02.10.

S. luruOpuaHoe CKpenuBanme. 3aKoH
HE3aBHCHMOT'0
HaCJIeIOBAaHMsI TPU3HAKOB

https://www.yaklass.ru/

§4 ¢.31-39,

§5 ¢.40-43,

09.10.

6. XpoMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. 3aKOH
Moprana. ['enernka nosa. Hacnegosanue,
CLICIUICHHOE C ITOJIOM.

https://www.yaklass.ru/

§6 c.44-47

16.10.

7. 3aKOHOMEPHOCTH U3MEHYHUBOCTH.

https://www.yaklass.ru/

§7¢.48-56

23.10.

8. Jlabopamopnasa paboma Nel Pewenue
ceHemuuecKux 3a0ay

https://www.yaklass.ru/

§8 c. 57-66

06.11.

9.OCHOBHBIE METO/IbI CEJIEKIIUN PACTEHU,
PKUBOTHBIX U

MHUKpOOpTraHu3MoB. buorexnomnorus. P.K.Ne2
Cenexyuonnas paboma no 6vl8e0eHuo nopoo
unorkos c. ObunvbHoe

https://www.yaklass.ru/

§9 c. 67-79

10

13.11.

10.00001ma0muii ypox mo reme

«OpranM3MeHHbIH YPOBEHb

https://www.yaklass.ru/

[loBTOpPUTH rMMaBy 1

HonyAuMOHHO-BHA0BOM YPOBEHb (8 1)

BocnurareJbHbLIA KOMIIOHEHT:

noOyXKJIeHne OoO0ydJaroluxcs CcoOM0JaTh Ha YpOKe OHMOJOTUM OOUIETIPUHATHIC HOPMBI TIOBEJEHUS, IpaBUiIa
OOIIIEHUS C TIEATOTOM M 00YJaIOIIUMHUCS;
yMEHUE aHATU3UPOBATh U BBISIBIISTH B3AMMOCBSI3U MIPUPO/IBI, 00IIECTBA U SKOHOMUKH; OLICHUBAHUE CBOMX JEHCTBUN
C yd4éTOM BIIMSHHS Ha OKPYKAIOIIYIO Cpeay, JAOCTIKCHHS IIeIe M TPEOJOJICHUS BBI30BOB M BO3MOYKHBIX
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JI00ABHBIX TOCIEICTBUM.

11 20.11. 1 .IlonmynssiMOHHO-BUAOBOM YPOBEHB: 00IIIas §10 ¢.82-89
XapaKTepUCTUKA. BHUIIbI ¥ IOMyJISAIIHH.

12 27.11. 2. Jlabopamopnasn paboma Ne2 Hzyuenue https://www.yaklass.ru/| [Tosroputs §10
mopghonozuueckozo Kpumepus euoa c.82-89

13 04.12. 3. PazButHe 3BOIONMOHHBIX HieH JBmkymue crs nttps://www.yaklass.ru/| §11 ¢.90-98§12
ABOJIIOLINH, X BJIMSHHE HA TeHO(POH/ MOMYJIAIAN c.99-107

14 11.12. 4.EcrecTBeHHBIN 0TOOP KakK (DaKTOP IBOJIOIIHH. https://www.yaklass.ru/|§13¢.108-115
MUKPOIBOTIOIHS 1 MAKPOIBOTFOITHS §14 c. 116-121

15 18.12. S.HampaBieHue 3BOIIOIUH https://www.yaklass.ru/|§15 ¢.122-126

16 25.12. 6.ToroBpiii KOHTPOJIL 3HAHUI 3a 1 moJryrogue [ToBTOpUTH §15

17 08.01. 7 Ilpuntume knaccudukanuu. CHCTEeMaTHKA. https://www.yaklass.ru/|§16 ¢.127-131

18 15.01. 8.00600marmuii ypok mo reme «Iomyassumonno-https://www.yaklass.ru/| moBToputh riaBy
BHU/I0BOIl YPOBEHb) 2

JKOCUCTEMHBIN YPOBEHb (8 1)

BocnurareJbHbIA KOMIIOHEHT:

® OCBOCHHC 06y‘-IaIOHII/IMI/IC$I COMMAJIBHOI'O OIIbITa, HOPM H IIPpaABUJI O6III€CTB€HHOFO MMOBCACHUA B TIpPYIIIaX H
COO6HI€CTB3X IIPpHU BBIIIOJIHCHHUHA OMOJIOTMYECKUX 3aga4d, IIPOCKTOB U HCCHGI{OB&HHﬁ, OTKPBITOCTH OIIBITY U 3HAHUAM

JIPYTHX;

® yMEHHE OIEpPUPOBATH OCHOBHBIMU TMOHSATHUAMH, TEPMHHAMH U TIPEACTABICHUSIMU B 0OJACTH KOHIICTIIHH
YCTOMYHUBOTO PA3BUTHSL.

19

22.01.

1.9KxocHuCcTEeMHBIN ypOBEHB: 001I1ast
xapakTepucTrka. CpegaoOduTaHusi OpraHu3MOB.
JKOJIOTMYECKHE (PaKTOPHI U UX BIUSAHHUE HA

OpTraHU3MBI. TOHepaHTHOCTB n agarranus.

https://www.yaklass.ru/

§17 c.134-141
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20 29.01. 2.9KOJIOTHYECKHE COOOIIECTBA https://www.yaklass.ru/|§18 c.142-149
21 05.02. 3.Buipl B3aMMOOTHOIIICHHIA OPraHU3MOB B https://www.yaklass.ru/[§19 c. 150-162
YKOCUCTEME.

DKOJIOrhYecKasi HUIIA.

22 12.02. 4.BumoBast ¥ MpOCTPaHCTBEHHAS CTPYKTYpa https://www.yaklass.ru/|§20 c. 163-168
KOCUCTEMBI
23 19.02. S.I1uieBbie CBSA3H B 9KOCHCTEME. https://www.yaklass.ru/[§21 c. 169-176

Jlabopamopnaa paooma Ne3  Cocmagnenue
nuuwesvlx ueneil.

24 26.02 6.KpyroBopoT BelecTs u mpeBpaiienue sueprun B |https://www.yaklass.ru/|§ 22 ¢.177-180
HKOCHCTEME

25 04.03. 7.OKonoruveckas cykueccus. [lociaencrBus https://www.yaklass.ru/| §23 c. 181-187
BIIMSTHUS

eITEILHOCTH YeJIOBEKA Ha dDKocucTeMbl. P. K. No3
Anmponoeennoe o30elicmaue Ha IKOCUCEMbl 8
Cmaspononbckom Kpae

26 11.03. 8.00006maromuii ypok mo reme «JxkocucreMublii https://www.yaklass.ru/moBroputs riasy 3

YPOBEHb»

Bbuocdepubiii ypoBeHb (8 1)
BocnuraTreibHbIA KOMIIOHEHT:
® yMEHHE aHAJIU3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, 0OIIECTBA U SKOHOMHUKHU; OLICHUBAHUE CBOUX JICUCTBUI
C Y4Y€TOM BIJIMSIHUSI Ha OKPYXKAIOIIYIO Cpeay, AOCTHKEHHS IEJe€d W MPEOJOJCHUS BBI30BOB M BO3MOKHBIX
IJ100aJIbHBIX TTOCJIEICTBHI;

® TIOBBIIICHHE YPOBHS IKOJOTMYECKON KYJIBTYpbl, OCO3HAHUE TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOjieM U
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IIyTEN UX PELICHUS;

aKTUBHOE HETIPUSITUE ACHCTBUMN, MPUHOCAIIUX BPEJl OKPYXKAIOIIEH cpejie.

YACOB ITIOITPOITPAMME

27 18.03. 1.brocdepHbIii ypoBeHb: 001mas Xxapakrepuctuka.  [nttps://www.yaklass.ru/|§ 24 ¢. 190-194
brocdepa — rmobanpHas 3xkocucTema. Yuenue B.
1. Bepuazackoro o 6uocdepe
28 01.04. 2.KpyroBopoT BemiecTB B Onocdepe https://www.yaklass.ru/|§ 25 ¢.195-203
29 08.04. 3.9Bomorus 6uochepsl https://www.yaklass.ru/|§ 26 c.204-209
30 15.04 4. TIporcXO0KICHUE KU3HN Ha 3emite https://www.yaklass.ru/|§ 27 ¢. 210-220
P.K.Ned«llaneonmonoeuueckue HaxooKu
Cmaspononbcroeo Kpasiy
31 22.04. 5.OCHOBHBIE 3TaITbI YBOJIIOIMK OpraHndeckoro mupa https://www.yaklass.ru/|§ 28 c. 221-229
Ha 3emiie
32 06.05. 6.OBOJTIONHS YeJIOBEKa https://www.yaklass.ru/|§ 29 ¢.230-252
33 13.05 7.Ponb uenoBeka B orocepe https://www.yaklass.ru/|§ 30 c. 253-257
34 20.05 8.1 ToroBblii KOHTPOJIb 3HAHUH
OBIIEE KOJIMYECTBO 34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT' O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA
[Taceunuk B.B., Kamenckuit A.A., I'anonrok 3.1"., Py6moB A..M., llIsenioB I'.I". "buonorusi. 10 xnacc. ba3oBerit ypoBeHb.
VYueonuk. JIuawns xxu3au M.: [IpocBemenue, 2023
[Taceunnk B.B., Kamenckuit A.A., I'anontok 3.I"., Py6nioB A..M., llIseroB I'.I'. "buonorus. 11 knacc. ba3oBelit ypoBeHb.
VYuebnuk. JIuaus xuzau M.: [Ipocsemnienue, 2022
METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Meronunueckoe nmocodue buosnorus. 10-11 knaccel. basosiii ypoBenb. [loypounsie pazpabotku. ([Taceunuk B. B., [1IBenos
I'.T., Ebumona T. M.) M.: IlpocBemenue, 2023
VYpoku 6uosnoruu B 11-M kiacce. — SIpocnaBib «AKajgeMus pa3BUTHI
3axapos B. b, Mycrapun A. I'. O6miast Ononorusi: TeCThl, BOIpockl, 3aganusi. — M.: [Ipocsemenue, 2003.
HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru



