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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMoNOruu, €€ 3HaYeHUHN B MMO3HAHUM KUBOM MPUPOJIBI U 00eCTIeueHUn
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIMTAaHHUA M Pa3BUTHS OOydYaIOIIUXCS CpEeICTBaMU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 paslenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€M, JOMMKH 00pa30BATEILHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmporpamme 1o OuOJNIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATEeIIbHOCTH/Y4eOHbIX JEeUCTBUN OOydYarolIMXCs MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
IPOCMATPUBAETCS HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHMM, CBSA3aHHBIX C
(GopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LEHHOCTHBIX
OpMEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpasze >XM3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaTOMy Hapsiay ¢ M3ydyeHHEM OOIIEOMONIOTHYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEJHEBHOM KU3HU JUISl PEILICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHMI 4YETOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[€J1eCO00pa3HOro TMOBEICHUS B OKpY)KaroUleld NpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHON JESITENBHOCTU YEJIOBEKAa HAa COCTOSHHE MPUPOIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CUIIEHHE BHUMAHHUS K MPUKJIAJHOW HAPaBICHHOCTH
yueOHoro npenMera «buosiorus» MpoaUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetT (OpMUpOBaHHE Y  OOyYarOIIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa obecrieunBaer (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, pacliupsieT U 0000IaeT 3HaHUA O KUBOW NpUpoje, €€
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHUS, [IEHHOCTHOTO OTHOIIECHMSI K KUBOW IPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX ©  HMH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
NPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEAHA3HAYEHUU Y4YEOHOro MpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 1o
OHOJIOTHH.

OT60p coxaepkanus yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJAXO0/Aa, B COOTBETCTBUHU C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAaYUMbIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOINEe aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TOpaKTUUYECKo AesitreabHOCTH. Ocob0e MEeCTO B 3TOM CHCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJOTMYECKOro 00pa30BaHMSI.

CTpyKTypupOBaHUE COJAEpX aHUs Y4YeOHOro maTepuajsa B NpOrpaMme II0
OMOJNIOTMH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buonorusy»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Ouonoruyeckas cucrema», «CucreMa U MHOTrooOpasve OpraHM4eCKOro MHpay,
«IBOJIOIMS KUBON MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIINE UM 3aKOHOMEPHOCTHY.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JCHCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaX, CIyKallluX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHUHE MHUpA, O
METOJIaX HAy4YHOTO TO3HAHMS, CTPOSHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHMU3AINH, BBIIAIOMINXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEJOBAaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHallM3a JAaHHBIX O MYTAX pPa3BUTUS B
OMONOTHH HAyYHBIX B3TJISIIOB, MW M MOAXOAOB K M3YYCHHIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHHU3aLUY;

CTAaHOBJICHME Yy OOydJarommxcst oOmel KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW TPHUPOIbI HAa OCHOBAaHMHM 3HAHMA W ONBITA, MOJYYCHHBIX MPH
W3y4YEeHUH OHOJIOTHH;

dbopMmupoBaHue Yy OOy4YalIIMXCd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHf;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOILIEHHUS K HEH, COOTIOICHUS] ITUYECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEAHEBHOM KU3HU JIJIS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oo6miero oopazoBaHusi yueOHbIM npeaMeT «buosorusy,
M3y4yaeMblil Ha 0a30BOM YpOBHE, ABJISIETCS 0053aTEIbHBIM y4€OHBIM MPEIMETOM.



J{nst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero oopa3oBaHus
otBoaMTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gyac B Henenio), B 11 kiacce — 34
yaca (1 gac B He/1eII0).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HaHUS KUBOUM IPUPOIbI (HAOTIOIEHUE, SKCTIEPUMEHT, ONTMCaHuE,
u3MepeHue, kiaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

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

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3aLUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BenlecTB B Kkierke. lloanepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJIIOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapuapl  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIIMM YTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonornueckue QyHkumm sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kieTke. KiietouHas teopus — mpuMep B3aUMOAECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OellKa.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHoOMIbl KJIETKH: MHUTOXOHJIPHUH, IUIACTHJBI.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynsaTopHblil neHTp kieTku. CTpoeHue sjpa: saepHas o00JIouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHUYECKHX JJEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyAOBaHWE [UJIsl TMPOBEACHUS
HAOIOICHNH, W3MEpPEHHH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGoparopHas pabotra Ne 2. «UM3ydeHwe CTpOEHHUS KIETOK pacTeHUl,
YKUBOTHBIX M OakTepHuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OIMCAHUEN.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIIUA (PHEPreTUUYEeCKUl OOMEH) — JIBE CTOPOHBI E€IMHOr0 Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

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

®ortocunte3. CBeroBas W TeMHOBas (a3bl ¢GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIIMe OakTepuu. 3HAUYEHUE XEMOCUHTE3a ISt
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJIEICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OJTambl 3SHEPreTUYEecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okKucIeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunmpoBaHue. OddexTuBHOCTD
HHEPIreTUICCKOr0 OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
WNBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36yautens CIIN/a.



OOpatHast ~ TpaHCKpuWIMs, peBepraza W uHTerpasza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «baktepuodarn», «CtpoeHune u xu3HeHHbIN 1uKka Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKI, WM >KU3HEHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHS W  WHIUWBHUAYaJbHOIO  Pa3BUTHUS
OpPTraHU3MOB.

Henenune knetkn — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasumme Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U moJyioBoe. Bunbl 6ecnosnoro
Pa3MHOXXEHUS: JIeJICHWE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Craguu meiio3a. IIporecchl, Mpoucxoadiue Ha CTaauaX MeEno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHUSI SMIICKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOUYHBIX >KUBOTHBIX:
npoOJjieHue, racTpyssiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pactenuii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTkn Oaktepuit»y, «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4yenoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOIIUTAIOWIETOY, «SHIeKIeTKka MieKonuTarumeroy, «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora Ne 3. «HabGmomeHne MuTO3a B KIETKaX KOHYHUKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHETUKUA. Poib HUTOJIOTMH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CUMBOJIMKA, UCIOJIb3yEMasl B CXEMaxX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuHoe CkKpenmBaHiue. 3aKoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokojeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unoresa yuctoTtel ramer. [1loHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  [luToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenBanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO F€HOB. HapylieHne CuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCcKre KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

M3meHunBOCTh. BHIbI N3MEHYMBOCTY: HEHACIIEICTBEHHAsI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapualloHHbIN psifi U BapuallMOHHAs KPUBas.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKU U KX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYHMBOCTh. Meio3 W TMOJOBOM MpolecC — OCHOBA KOMOWHATUBHOU
U3MEHYMBOCTU. MyTanmoHHast u3MeH4nBOCTh. Knaccudukanus MyTtauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U npuurHbel MyTauuid. MytareHHble (PakTOpBHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesinepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uenmoBeka. OCHOBHBIE METOIbI T'€HETHUKU
4eJI0OBEKa: FeHeaIOrnYecKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C ITOMOIIBIO
[T11{P-anamm3a. HacmencTtBenHnsie 3a00JicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JI€e3HN C HACJIEICTBEHHOW MpeApacroioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0pOBOT0 00pa3a *U3HH, TUATHOCTUKHU, TPOPUIAKTUKH U JICUCHUS T€HETUYECKHUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuublt u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €r0
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHMCTOTBI  ramer», «JlurubpugHoe  CKpeulrBaHHUeE»,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEILIMBaHUSY, «Metio3»,
«B3auMozencTBue aleNbHBIX T'€HOB», «l'€HeTHMuecKkne KapThl paCTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJEHOBAHUS,
CLUEIUICHHOTO ¢ mojom», «KapHoTumbl 4YenoBeka M IKUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MojAeNU-aNIUIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI W Mukpornpenapar «J/pozoduna» (Hopma, Myrauuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKaIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Apo30(uiIbl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHWe W aHAINU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYPHBIX pacTe€HUM. LIEHTpbl MPOUCXOXKIACHUS AOMAIIHUX XKUBOTHBIX. COPT,
MOpo/J1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B
CENEKIIMU PACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpemUBaHUE — ayTOPUIMHT.
Otnanéunas rtulOpuausanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJy4YCHUE TOIMUILIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHUM, >»XKUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTaIlbl
co3ganusi pexomobunanTHor JIHK wu tpancrennsix opranuszmon. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruyeckue M dtuyeckue  npobnemsl. MO —  reHeTruyecku
MO (ULUPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacteHumity, «OtnanéHnas ruopuausamnus», «PadoTer akagemuka M. ®@. liBaHoBay,
«lomumnongus», «OObEKTHl OuOTEeXHONOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHuid, repobapuit «CelbCKOX03sIIICTBEHHBIE PACTEHUS.



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

Okckypenusi «OCHOBHBIE METOAbl U JOCTHUKEHHUS CEJIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUHM. OBOJIIOLUOHHAS
Teopust U €€ MeCcTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  3BOMIONUHU. [lameoHTONMOTHYECKHE: ITOCIIEN0BATEIBbHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguyeckue: cxoacTso U paznuure ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JnapBuHU3Ma. JIBHOKylIMe CHJIbI 3BONIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkponsBosorus. [lonynsuusa kak eAMHUIA BUAA U BOJIOLIMH.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMoHHbIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30inums 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisgionuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3BoonuH. [lpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBononusi. PopMbl  3BONIONUU:  (puUileTUYECKas, JIMBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IporucxoxeHne OT HeClEeUUaTM3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crnenuanu3anus. AnanTuBHas paguarus.

JdeMoHCcTpanuu:



[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, @. Mromnep, A. H. CeBepios.

Tabnuib! u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamronHas
U3MEHUYHUBOCTH», «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanusy,
«/IBmxymue cuibel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNEe», « IKOJIOTHIECKOE BUI000pa30BAHHEC .

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCIIOCOOJIECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 00BEMHAs MOJENb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepexpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTarud (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

Jlabopatopuas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4Hble TpEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuyHble THUIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepuMEHTAIbHOE TOATBEPAKACHUE XUMUYECKON 3BOMIOIMA. HayanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHME MPOTOKJIETKU. IlepBbie KIETKM W HX HBOJIOLMUS.
dopMHUpoOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xxu3Hu Ha 3emuie mo spam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. [lameosolickas spa W €€ MEepUOAbl: KEMOPUIMCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3030HCKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oiickas »3pa ®W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOIE€HOBBIN,
AHTPONOTE€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOIO U JKUBOTHOIO Mupa. ApoMOop(o3bl y pacTeHUl H
KUBOTHBIX. [T0osIBIIEHME, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak oOTpaxeHue 3BoJtouuH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBoJronys 4esioBeka. AHTPOITOJIOTUs KaK Hayka. PazBurue npeacraBieHui o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl M3ydeHHs aHTpororeHesa. (CxoxcrBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.

HBuwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBI 0TOOp. OOIIeCTBeHHBI 00pa3 KU3HH,
W3TrOTOBJICHHE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMN W BETBH 3BOJIOLNN YEJIOBEKA: aBCTPAIONUTEKH, YelIoBeK
ymeneli, YenoBek mnpsamMoxomdammnii, YenoBek HeanaepTranbckui, Yenosek
pa3ymHblil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre pacbl. OCHOBHblE  OONbIIME  pachkl:  €BPONEOUHAS
(eBpasumiickasi),  Herpo-aBCTpaJioMJHas  (PKBaTOpUalbHAsA),  MOHIOJOUJIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHEUHON cHUCTeMbl», «Pa3BuThe
opraHudeckoro wmupa», «PacturenpHas kieTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKa U YeJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxknenue  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX U PACTEHUI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).



DKCKypcHsi «IBOJIOLUS OPraHMYecKoro mMupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl U OKpYy Kaloas cpeaa.

DKOJIOrHs Kak Hayka. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIET0OBAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonornueckne (dakTopel. Kiaccudurarmus sKomorudeckux (aKTOPOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(bhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKMX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue (hakTophI. Bungsr OMOTHUYECKUX B3aMOJIECTBUU:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepamus,
MyTyajqu3M, KOMMEHCAJIMU3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OMOTUYECKUX B3aUMOACHCTBUM [UIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJISILUNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIUUU U €€ PeryJisiusl.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranu3MoBy», «®Doronepuoausm», «llonmynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJISIMU HHPY30puu-Ty(henbkuy, «IlumeBsie memm.

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

JlabGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCcTEHUN U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckas padbota Ne 2. «Ilofcy€T NIOTHOCTH MOMYJSUUNA Pa3HBIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkoyiornuyeckue cuctembl (3kocuctembl). IloHdarne o006 53KocucTtemMe u
ounoreoneHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (muiEeBbIe) YPOBHU HKOCUCTEMBbI. [luileBble 1eMU U CETH.
OcCHOBHBIE TIOKA3aTeNU SKOCHUCTEMBbI: Omomacca, NPOAYKIHUSA. DKOJOTUYECKUE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA SKOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPONIOr€HHBIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBI. Y POO3KOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB U CTpYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI " YeJIOBEYECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
YOPABJICHHUS TMPUPOJIHBIMU pecypcaMd U MX HCHOdb30BaHue. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPaAMUIA,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBUS Ha IpUpPOAY», «BaxHeilmme WMCTOYHHUKH
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BakHEIIasi cocTaBistomIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiii 3¢ dexT», «DaKTOphI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepoaa B Ouocheper», «Kpyropopot a3ora B mpupoe».

O6opynoBaHue: MoJeib-anmuivkanus « TunuuHaele OMOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJieKuun «buoiienos», «Bpenurenu BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIEKIMH pACTEHUH W
YKUBOTHBIX, MPUHAAJIEKANIME K PA3HBIM 3KOJOTMYECKUM TIpymraM OJHOI0 BHUAA,



Kpacnas kuura Poccuiickoii ®denepanuu, H300paxXeHUsS OXPaHIEMBIX BHIOB
pacTeHU U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacuo ®I'OC COO, ycraHaBiaMBalTCS TpeOOBaHUS K peE3yibTaram
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUUCKON
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBAUMU K OOy4YeHHI0 OHOJIOruH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonaorus» AOCTUrarOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUJIaMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEIATEIBHOCTH B MPOLECCE PeaIu3ali OCHOBHBIX HAIpaBJICHUU
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TI03HABATEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7a4y, YBAXKHUTEIBHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCHUICKON IPaKIaHCKOMN UJIEHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO0 U MaMSATHUKAM MPUPO/IBI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIECHUI;



MMOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Quuueckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (yHOTPEOIEHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUN IS
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COONIIOJIEHHE  TpaBUJ  TOBEJIEHUS B MPHUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpUIATHE JEUCTBUM, MPUHOCAIIUMX Bpel  OKPYKAIOIIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
IIOCJIEICTBUS IPEAIIPUHUMAEMBIX JCHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNMN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYMMOCTU OWOJIOTUU IS COBPEMEHHOW LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAIBHON TPaMOTHOCTU OOydYaromuxcs, GopMupyeMoi
pU U3Y4eHUH OHOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHWE LIEHHOCTU HAYYHOH JEeATEeTbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpC6HOCT}IMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUUPHUKY METOJOB TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, HayYHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYSCKHE 3HAHUS W  YHUBEpCAIbHbIC Yy4ueOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMANIbHOM MPaKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHBEpPCATbHBIMH YueOHbIMU NMo3HABaTeJIbLHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOrHYeCKHe TeCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHH (BBIICIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTaHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHUS U1 OOBSICHEHUS (PAKTOB M SBIICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOUCKY METOAO0B PEICHUSI TIPAKTUYECKUX 3a]a4, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEIICHUs, HAaXOAUTh APryMEHTHl IJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH IPUOOPETEHHBIH OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3aMpPOChl U NPUMEHATH PA3JIMYHBIE METObI IPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMOJOrMYecKoM HMHPOpMALMEH: MPUMEHATh XUMHUYECKUE, (QU3NYECKHEe U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTENILHO BBINOJHEHUS MpeaaraeMoun
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHsI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILICHUN YUeOHOM 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacmpenenarb pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS NPOOJTIEM U HUX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PUCKM U CBOEBPEMEHHO MPUHUMATh pEUIeHUA MO HX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuueckue s yueoHoro npeamera « buomorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Ouosioruedd. B mporpamme npenMeTHbIC
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KApTUHBI MUPa U HAYYHOI'O MHUPOBO33PEHHS, O BKJIAJAE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHHMS )KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M TMPEBpAIlCHUE
HHEPTUM), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBasI OpraHU3aIlis KUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIIHMSA), HACIEACTBEHHOCTh, N3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. Y. BaBuiioBa) u y4enus (0 meHTpax MHOTO0Opas3usi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
MX IIPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTUN: HAOIIOICHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SIBJICHUW, OPraHU3alMsl U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C Lenplo obOecriedeHus Oe30IacHOCTH CBOETO 3J0pPOBbsl U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYXKaroLIei
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS TOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEelI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpEICKa3aHsl HACJIeOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu paboTe ¢ ydeOHBIM U Jab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHUBaTh W HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTHUECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000611ast 6uoJIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeameta «buonorus» 6 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAyYHOTO
3HAaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHs, O BKIJIAJIE POCCHUUCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Ye€JIOBEKa [Tl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpBhIBaTh COJACpKaHHE OWOJOTHMYECKUX TEPMHHOB WM TIOHATHUM:
BU/I, TONYJISALNS, T€HO(OH, IBOJIOLMS, ABMKYLIUE CUIBI ((PAKTOPBI) SBOJIIOLUH,
IPUCIIOCOOTIEHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, IKOJOTHMYECKHE (DAKTOPHI,



DKOCHCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PpPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE MOJYyYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B M  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIE€UCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEILIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPONOTEHHBIX W3MEHEHUU B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HH C LIeJbl0 oOecredeHus: Oe30MacHOCTH CBOEro 3[0pOBbS M 370POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJIOTMYECKHUE 3a/1a4d, COCTaBISATh CXEMbI
MEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKM OIEHUBATh M HWHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULIEHUS,
000011as1 6MOJIOTHYECKYt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo 4acoB
HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
1 buonorus xak Hayka 2 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBble CUCTEMBI M X OpraHu3aIus 1 https://m.edsoo.ru/L7K105N9Q
3 XUMHYECKUHN COCTAB M CTPOCHUE KIIETKU 8 https://m.edsoo.ru/A614J7H5H
4 KuzuenesreabHOCTb KJIETKH 6 https://m.edsoo.ru/W4T1H4X1L
P
5 BSMHONCCHHE 1 HHANBIAYAIRHO® 5 https://m.eds00.ru/BIM3D1040
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBEIHOCTD | HIMEHTHBOCTD 8 15 https://m.edso0.ru/K4Q4P3Z3Y
OpPTaHU3MOB
C .0
7 CTCKIIIT OPTAfHSMOB. LICHOBRI 3 https://m.edso0.ru/G8F5Q0R3K
OMOTEXHOJIOTHU
8 PeszepBHOE BpeMms 1 https://m.eds00.ru/D40108L0S
OBILIEE KOJIMYECTBO HACOB I10 34 0 15
[TPOT'PAMME '



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoTshI
1 DBOIIIOLIMOHHAS OUOJIOTHUS 9 https://m.edsoo.ru/R6GOTOB2H
2 BOSHIKHOBEHHE 11 pasBHTHE HKI3HH Ha 9 https://m.edsoo.ru/Y9H2Q3P9A
3emiie
3 Opranu3Mbl 1 OKpyKaroias cpeaa 5 https://m.eds00.ru/QOF7W3Q4C
Coo01mecTBa ¥ SKOJIOTUYECKUE CUCTEMBI 9 https://m.eds00.ru/Z3D9Q3V0S
3) PesepBHoe Bpems https://m.edso0.ru/POD3V1J6C
OBUIEE KOJIMYECTBO YACOB I10 34 0 0

[NPOT'PAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C




HOYPOYHOE IINTAHUPOBAHHUE

10 A KJIACC
KoanuecTBo 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi o0pa3oBaTeJbHbIE PeCypPChl
padoThI padoThI
1 buonorus B cucreme Hayk 1 03.09.2026 https://m.edso0.ru/L3N5X6G2Y
MeToabl mo3HaHUS KUBOU 10.09.2026
npuposl. [IpakTrdeckas pabora
2 Ne 1 «Mcrionb30BaHKE pa3InYHBIX 1 https://m.eds00.ru/J3G9X4D7E
METO/IOB IPU U3yUYEHUU
OHOJIOTHYECKUX OOBEKTOB)
b 17.09.2026
3 HOJIOTHACCRIE CHCTCMBL, 1 https://m.edsoo.ru/P6 ASBW5C2X
MPOLIECCHI U UX U3YyUYEHUE
X €CKHH cocTa €TKH. 24.09.2026
4 HMITACCRIH TaB KACTRH 1 https://m.edsoo.ru/H9K8AG6CIOF
Boga n MmuHepaibHbIe COJH
Benku. CocraB u cTpoeHue 01.10.2026
5 P 1 https://m.edso0.ru/Q6J215K1J
0€eJIKOB
depMeHTBI — OHOIOTHYECKHE 08.10.2026
6 p 1 https://m.edso0.ru/P8Q204TOF
KaTaJlu3aTOpbI
7 VraeBonsl. JInnuael 1 15.10.2026 https://m.edso00.ru/Q8Y8G5J1B
8 Hyxneunnosbie kucinorsl. AT® 1 22.10.2026 https://m.edso0.ru/M1Q8N0Y5C
Hcto €TO 3y4ue 05.11.2026
9 TOPIL H METO/IB! H3YHCHHIA 1 https://m.eds00.ru/AOPOELL6Q
kietku. Kinerounas teopust
Kietka xak miegoctHast JKuBas 12.11.2026
10 a 1 https://m.eds00.ru/I8BIY9Z1N

cucrema



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N

CrpoeHue 3YKapUOTHUECKON 19.11.2026

11 TPOCHHE SYKAPHOTHHCCKON https://m.eds00.ru/USC3M3AL0
KJIETKH.

12 OOMeH BeIEeCTB WA META00IN3M 26.11.2026 https://m.edsoo.ru/W3W7F8M9B

13 dorocuHTE3. XEMOCHHTES 03.12.2026 https://m.edsoo.ru/E1Z2R009B

14 DHepreTUYeCcKuii 0OMeH 10.12.2026 https://m.edsoo.ru/H3D3Y6V0OH
Kuzue 7| € . 17.12.2026

15 HSHCHHBIM T KACTIHN https://m.edsoo.ru/EQX7D6P5C
Henenue knerku. MuTos.
b 0 .P 24.12.2026

16 HOCHIITES bejtia. Leakii https://m.edsoo.ru/E3R8I3D8J
MaTPUYHOTO CHHTE3a

17 Tpancnsanus — OuocuHTe3 OeKa 14.01.2027 https://m.edsoo.ru/ESTON8W9H
Hexknero — 21.01.2027

18 KICTOHHbIE GOPMBL KH3HU https://m.edsoo.ru/J3B9G7A8B
BUPYCHI
®dopMEBI pa3MHOKEHU 28.01.2027

19 PMBLP & https://m.edsoo.ru/P7EQV8V0S
OpraHHU3MOB

20 Meiios 04.02.2027 https://m.edsoo.ru/\VV0S8G3A6W
OO6pa3oBaHue 1 pa3BUTHE 11.02.2027

21 MHOJIOBBIX KJIETOK. https://m.edsoo.ru/B5G7Q9N3B
O1m10/10TBOpPEHHE.
" 18.02.2027

22 HABIAYAILHOC PasBHTHE https://m.edsoo.ru/A8S8WIF2F
OpPraHHU3MOB
I'eneTnka — Hayka o 25.02.2027

23 HACJIECTBEHHOCTH U https://m.edsoo.ru/E2A4C4G5I
HN3MECHYNBOCTHU
3 04.03.2027

24 AKOHOMEPHOCTH HACJCHOBAMHA https://m.eds00.ru/X0T3GIDAX

MPU3HAKOB. MOHOTHOpUTHOE



https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X

CKpELIUBAaHHE

JluruOpuHOE CKpeIIBaHME. 11.03.2027

25 3aK0H HE3aBUCHUMOI'0O 1 https://m.edsoo.ru/USM0QO0T6M
HacJe0BaHUs TIPU3HAKOB
CrerieHHOe HacJeI0BaHue 18.03.2027

26 H a 1 https://m.edsoo.ru/B3F9A3Y7K
MPU3HAKOB.
T'eneruxa noma. Hacienosanue 25.03.2027

27 a 1 https://m.edsoo.ru/F6T4C9V1Z
MPU3HAKOB, CIEIJICHHBIX C ITOJIOM
3MeHUYNBOCTE. 08.04.2027

28 Henacnencrsennas 1 https://m.edso0.ru/SOLOX1U5X
N3MEHYUBOCTD.
HacnencrseHHast H3MEHUYUBOCTD. 15.04.2027
JlaboparopHas padora. «AHaIU3

29 P . P p 1 0.5 https://m.edso0.ru/X008Q8M6C
MYyTaIui y Jpo30QuiIsl Ha
TOTOBBIX MUKPOTpErapaTax»

30 T'enetnka uegoBeka 1 22.04.2027 https://m.edsoo.ru/K9JOM1Y4N
PesepBubIil ypok. O606111eHIE TTO 29.04.2027

31 TeMe «HaciencTBeHHOCTh U 1 https://m.edsoo.ru/H2D5H9X4W
W3MEHYUBOCTH OPTaHU3MOBY

32 Cenexuus Kak HayKa M IpoLecce 1 06.05.2027 https://m.edsoo.ru/\W9F9POH3Y
MeToabl U TOCTHIXKEHUS CETIE 13.05.2027

33 g . s freKtm 1 https://m.edso0.ru/D2L0Y6L3S
pacTeHU 1 KUBOTHBIX
buorexHonorus xkak orpacib 20.05.2027

34 P 1 https://m.eds00.ru/Y902W2U4V
MIPOM3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34 05

[NPOT'PAMME



https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

IHOYPOYHOE IINTAHUPOBAHHUE

10 B KJIACC
KoaudecTBO yacoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTuueckue

n/n Bcero u3yueHusi o0pa3oBaTeJbHbIE PeCypPChl

padoThI padoThI
1 buonornus B cucreme Hayk 1 02.09.2026 https://m.edso0.ru/L3N5X6G2Y

MeTtoap! TO3HAHUS KUBOU 09.09.2026

npuposl. [Ipaktuyeckas pabora

Ne 1 «Mcnonp30Banue
2 1 https://m.edso00.ru/J3G9X4D7E
Pa3IMYHBIX METOJOB MPH

HN3YUCHUU OHMOJIOTMYECKHUX

00OBEKTOB»
buonornueckue 16.09.2026

3 CHCTEMEL, 1 https://m.edso0.ru/P6 A8W5C2X
MPOLIECCHI U UX U3YUYEHHE
X €CKHH cocTa €TKH. 23.09.2026

4 HMITACCKHH TaB IICTRH 1 https://m.edsoo.ru/H9K8AG6CIF
Bojna u MuHepanbHbie coH
benku. Cocras u cTpoeHue 30.09.2026

5 e TaB 1 CTpoCHH 1 https://m.edsoo.ru/Q6J215K1J
0€eJIKOB
DepmeHTsl — OHOJIOTHYECKUE 07.10.2026

6 P 1 https://m.eds00.ru/P8Q204TOF
KaTaJn3aToOphI

7 Vriesoasl. JIumuast 1 14.10.2026 https://m.eds00.ru/Q8Y8G5J1B

8 Hyxneunossie kucinorsl. AT® 1 21.10.2026 https://m.eds00.ru/M1Q8N0Y5C
Hctopus u MeTOabI U3YUEHUS 11.11.2026

9 p a yi 1 https://m.edsoo.ru/AOPOE1L6Q

kiaeTkH. Knerounas TEOpHUA



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q

KieTka xak menocTHast )KuBa 18.11.2026

10 T HestocTHL B https:/m.eds00.ru/IBBIY9Z1N
cucrema
C %1 25.11.2026

11 TPOCHHE SYKApHOTHHCCKOU https://m.edsoo.ru/U5C3M3A10
KJIETKH.

12 OOMEH BELIECTB WX META00IN3M 02.12.2026 https://m.edsoo.ru/W3W7F8M9B

13 dotocunTe3. XEMOCHHTES 09.12.2026 https://m.edsoo.ru/E1Z2R009B

14 DHepreTuyeckuii o0OMeH 16.12.2026 https://m.edsoo.ru/H3D3Y6V0OH
X 7 . 23.12.2026

15 HISHCHHBI THICT IIICTIH https://m.edsoo.ru/EOX7D6P5C
Jenenue kiaeTku. MuTos.
b 0 .P 30.12.2026

16 HMOCHHTES DeJtia. Teakiu https://m.edsoo.ru/E3R813D8J
MaTPUYHOTO CHHTE3a

17 Tpancnsmus — OnocuHTe3 OENKa 13.01.2027 https://m.edsoo.ru/ESTON8W9OH
Hexkn — 20.01.2027

18 CTOHUHBIE (POPMEI KH3HH https://m.edsoo.ru/J3B9G7A8B
BUPYCHI
Do a3MHOXKE 27.01.2027

19 PMBI PASMHOACHIA https://m.edsoo.ru/P7EQV8V0S
OpTaHU3MOB

20 Metiios 03.02.2027 https://m.edsoo.ru/\VV0S8G3A6W
OO6pa3oBaHue 1 pa3BUTHE 10.02.2027

21 MHOJIOBBIX KJIETOK. https://m.edsoo.ru/B5G7Q9N3B
Ono10TBOpEHHE.
NunuBuayansHOE pa3BUTHE 17.02.2027

22 JUHBHILY p https://m.edsoo.ru/A8S8WIF2F
OpPraHu3MoB
I'eneTtnka — Hayka o 24.02.2027

23 HACJIEICTBEHHOCTH U https://m.edsoo.ru/E2A4C4G5I

HN3MEHYHUBOCTH



https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I

24

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
CKpEIIMBaHHE

03.03.2027

https://m.edso0.ru/X0T3G9D4X

25

JuruOpuiHoe cKpenuBaHue.
3aK0oH HE3aBUCUMOTO
HACJICJIOBAHMSI IPU3HAKOB

10.03.2027

https://m.edso0.ru/USM0QOT6M

26

27

CleruieHHOE HACIEI0BaHUE
MIPU3HAKOB.

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CIEIIJIEHHBIX C MI0JIOM

17.03.2027

24.03.2027

https://m.edsoo.ru/B3F9A3Y7K

https://m.edsoo.ru/F6T4C9V1Z

28

N3MeHuYnBOCTE.
Henacnencrsennas
U3MEHYUBOCTD.

07.04.2027

https://m.eds00.ru/SOLOX1U5X

29

HacnencrBennast "3MEHYMBOCTb.
JlaGopaTtopHast paboTta. «AHanu3
MyTaluui y 1po3o¢puisl Ha
TOTOBBIX MUKpPOIIPETapaTax»

0.5

14.04.2027

https://m.edso0.ru/X008Q8M6C

30

I'eneTnka yemoBeka

21.04.2027

https://m.edsoo.ru/K9JOM1Y4N

31

Peseprubiit ypok. O60011eHIE TIO
TeMme «HaciaencTBeHHOCTD U
W3MEHUYUBOCTh OPTaHU3MOBY

28.04.2027

https://m.edsoo.ru/H2D5H9X4W

32

33

Cenekius Kak HayKa M TIpOIiecc

MeToabl U TOCTHXKEHHUS
CCIICKIIMH paCTeHI/Iﬁ U ) KUBOTHBIX

05.05.2027

12.05.2027

https://m.edsoo.ru/W9F9POH3Y

https://m.edsoo.ru/D2L0Y6L3S

34

buotexHoorus kak oTpacib
MPOU3BOACTBA

19.05.2027

https://m.edsoo.ru/Y90Q2W2U4V



https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V
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11 KITACC

KoanuecTBo 4acoB

Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yueHusi o0pa3oBaTeJbHbIE PeCypPChl
padoThI padoThI
DBOJIONHUS U METOILI €6 01.09.2026
1 5 A 1 https://m.eds00.ru/T1A2HOOAW
W3y4YeHUs
Hcto as 08.09.2026
2 TopuA p BIETM 1 https://m.edsoo.ru/K4X7N1R3K
MIPEJICTABICHUA 00 YBOJTIOIINH
3 MHUKPO3BOIIOIUS 1 15.09.2026 https://m.edsoo.ru/D2U6E3B0Y
IIo aK 3JIeMeHTapHa 22.09.2026
4 TYJIAHHA KAK SIeMeHTapHas 1 https://m.edsoo.ru/O9U2M5L5H
€IUHULA BUAA U DBOJIOIHAH.
BHKYIIIAE CHIIBI (2 29.09.2026
5 A ym (onemenTaprbre 1 https://m.edsoo.ru/R9B8I6ASL
(bakTOpBl) IBOIOLUU
EcrectBe i 0TOOp U ero 06.10.2026
6 TCCTBEHIBIT OTOOP 1 €T 1 https://m.edsoo.ru/H2R2B9K4P
bopmbI
Pe3ynbTatel sBOMIONMN: 13.10.2026
7 MPUCTIOCOOJIEHHOCTh OPTAaHU3MOB 1 https://m.edsoo.ru/X2U8Z1K4N
¥ BUJI000pa30BaHUE.
Hanpasnennsa u nytu 20.10.2026
8 P vt 1 https://m.eds00.ru/N3BOG3KID
MaKpOdIBOJTIOITAN
9 HeobpaTtumocTs 3BOIIOLINN 1 10.11.2026 https://m.eds00.ru/Z7H7Q5R9J
Hctopus xu3Hu Ha 3emie 17.11.2026
10 YLt " 1 https://m.eds00.ru/K2GBW1Z2W
METO/IbI €€ N3YUCHUS
T'unoress! 1 24.11.2026
11 POMEXOAACHIA 1 https://m.edso0.ru/U604K7W7W

JKA3HU HaA 3emiie



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W

PasButne xu3Hu Ha 3eMiie 1o 01.12.2026

12 https://m.edsoo.ru/K3B90Q0H4U
Jpam M Ieproam
OCHOBHBIE ATAIIbI PBOJIOLAU 08.12.2026

13 PaCTUTEIBHOTO U )KUBOTHOIO https://m.eds00.ru/Q6E3C3W7X
MUpa.
CoBpeme e 15.12.2026

14 PEMCHHAT cHcTeMa https://m.edso0.ru/G5T0A6UO0G
OpPraHUYECKOTO MUpa
DBOJIIOLNS YEJIOBEKA 22.12.2026

15 H https://m.edsoo.ru/M2G5Q6F5N
(aHTpOTIOTEHE3)

€ 29.12.2026

16 Jpwicymue cubt ((paxropor) https://m.edsoo.ru/P1H5B7N2Y
aHTpPOIIOreHe3a
OCHOBHEIE C 12.01.2027

17 TANHI SBOJIOTHH https://m.edsoo0.ru/D2J2T6Z0L
4eJJ0BeKa
Yemoseueckue pac 19.01.2027

18 JIOBEHECINE pachl https://m.edsoo.ru/Y6J6 T6R3P
MPUPOJHBIE a/IallTalluK YEIOBEKa
Peseprublit ypok. O60011eHIE TIO 26.01.2027

19 Teme «BO3HUKHOBEHUE U https://m.edsoo.ru/Z8H8D6M8B
pa3BUTHE KU3HU Ha 3eMIIe»

20 ODKoJIorus Kak HayKa 02.02.2027 https://m.edsoo.ru/W2W7M1Z8Y
Cpenpl oOUTaHUS U 09.02.2027

21 ped https://m.edsoo.ru/A5Q4Z8V1L
JKOJIOrHYecKHe (hakTophbl

22 AbuoTtnueckue GpakTopsl. 16.02.2027 https://m.edsoo.ru/F5SM2L3R8S

23 buotnueckue gakrTopsl 23.02.2027 https://m.eds00.ru/Q9Z3R2Y0Z
DKOJIOTHUYECKHE XapaKTEPHUCTUKUA 02.03.2027

24 paKtep https://m.eds00.ru/H5J8R3N9P

MOITYJIAINH.



https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P

Coo0 — 09.03.2027

25 OODIICCTEA OPTatisMon 1 https://m.eds00.ru/Z6J8HOG8B
OHOLIEHO3
2 16.03.2027

26 KOJTOTHTICCIUE CHETEMBE 1 https://m.edsoo.ru/LAF7FOR2W
(3KOCUCTEMBI)
OCHOBHBIE TTOKa3aTEeIn 23.03.2027

eMbl. D

27 JHOCHETEMBL Kf) sloTieciie 1 https://m.eds00.ru/G3M3T9D20
nupamuibl. CBoiicTBa
skocucteM. Cykueccus

28 [TpupoHbIE 3KOCUCTEMBI 1 06.04.2027 https://m.eds00.ru/X9K1X9S6I

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 13.04.2027 https://m.edsoo.ru/PSD2A0F8T
b — 0 20.04.2027

30 nocepa — rodankHa 1 https://m.edso0.ru/M601B3B6R
JKOCUCTEMa 3eMIn
3 27.04.2027

31 AXOHOMEpHOCTH 1 https://m.eds00.ru/G3X3B7G9A
CYILECTBOBaHUS Onocgepbl

32 YenoseuecTBO B 6rochepe 3emin 1 04.05.2027 https://m.edsoo.ru/N2Q8H4U7I
C 11.05.2027

33 OCYIIECTROBAMIE HPHPOARL 1 1 https://m.eds00.ru/Y8Q8X900G
YeJI0BEYeCTBA
PesepBurlit ypok. O600111eHIE 18.05.2027

34 TeMbl «CooO1iecTBa u 1 https://m.edsoo.ru/E6M1R5V2D
9KOJIOTHYECKHE CUCTEMBD)
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https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdhopmMHupoBaHHOCTh 3HAHUN O MECT€ W POJM OUOJOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHMCKHX M 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBEHON TPAaMOTHOCTH 4YEJIOBEKa MJISl pEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpAIICHUE DSHEPIHH), TOMEoCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHHE (PETPOIyKIus),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHe TEOPUM (KIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus (0 IEHTpax MHOTrooOpas3wsi M TNPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3alys W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMH, OOBSICHEHHE TONYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKM BHPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENMIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PA3SMHOXCHUA, HHIUWBHUIYAJIbHOI'O pa3sBUTHA

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA TPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPYKAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3adadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIMBAaHUE, CLUCINNIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA JJI IMpeaACKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Tpu paboTe ¢ Yy4eOHBIM U J1a0OPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsSipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCJENIOBaHUI B Ouojoruwy,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIINIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHUHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPKAHWE OWOJIOTHYECKUX TEPMHUHOB H

MOHSTHM: BUJ, HOMYJIsIUA, FeHO(l)OHI[, OBOJJIIOLUA, ABUKYIIHUC CHUJIbI




(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHus,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMenue uznaratbe Ouojiorudeckue Teopuu (IBOJOLMOHHAS Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBl U
3aKkoHOMepHOCTH (3apojsbiimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyreit sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIajeTb METOJAMU HAYYHOTO T[O3HAHHUS B OHOJNOTHH
(HabmroleHHEe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMECHHC

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IIPU3HAKH CTPOCHUA
OMOJOrMYEeCKUX OOBEKTOB: BHUJOB, MNOMYNSIUN, HPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKUX (HaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA DPHEPTUH B HIKOCHCTEMaX, aHTPOIIOTECHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOITUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHHUS B  OKPYKAIOIIEH MNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJId palfluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U S9HCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH JIAOOpAaTOpHBIE M MpPAKTUUYeCKue paboThl,
coOmonaTh mnpaBwia Npu pabore ¢ ydyeOHBIM M J1a0OpPaTOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcTouHUKOB (CMMU, HayuyHO-TIONYJsipHBIE MaTepUaIIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HHUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouoaoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

11

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA
buonorusa xax HayKa

buonorus — wmayka o xwuBoil mnpupone. Ponp Ouonorun B QopmMHpOBaHUHU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTtemMa OHMOIOrHYeCKHX HAYK
Mertoabl MO3HAHMS KUBOW NPUPOAbI (HAOIIOJEHUE, SKCIIEPUMEHT, ONHCaHHE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBAaHUE, CTAaTUCTHYECKas 00paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKuspie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpasue

2.2

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJIbHBIC BCHICCTBA. CDYHKI_II/II/I BOJAbI H

MHHCPAJIBbHBIX BEHICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKoB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpoBHH CTPYKTYpbI O€IKOBOI MOJIeKyJbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMMHUYecKHe CBoiicTBa OenkoB. buonornueckue
(GyHKIMHN OEIKOB.

®epMmeHTHl — Onosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIM
HeHTp, cyOcTtpatHas cneunduynoctb. Kodepmentsl. Burtamuubsl. OTinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

YrneBoabl: MOHOCaxapuabl (TIIOKO03a, prubo3a U Ae30KCUpu0o03a), Jucaxapuabl
(caxaposa, 7nakTo3a) W ToONUcCaxapuabl (Kpaxmas, TIUKOTEH, IIEeJUTI0JI03a).
buonornueckue GyHKIIMN yTIE€BOIOB.

Jlunuaer:  TpurMuIepuasl,  crepounbl,  Gocdomununsl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkumu nunuaoB. CpaBHEHUE

YrijieBO40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

Huronorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHast skuBasi cucreMa. OOIIMe MPU3HAKKH KIIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeToK: yKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
nmpokapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEpXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIUKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pynkumu. L{utonnaszma u eé
opraHonipl. OJHOMEMOpaHHbIE OPraHOWbl KJETKU: 3HAOIUIa3MaTHYecKasl CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MUTOXOHJpPUH, TulacTUAbl. [IporcxokIeHne MHUTOXOHAPHHA W IUIacTHA. Busl
ractun. HemeMOpaHHBIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJICTOUHBIH LIEHT,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sifepHas 000JOouKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BEUIECTB B KJIETKE

KusznenesaTenbHOCTb KIETKU

OOmeH BemiecTB, WM MeTa0ONM3M. AccUMMISUS (TUTACTUYECKUN OOMEH) U
JTUCCUMUIISILINASA (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPTIHUU B KIICTKE

4.2

4.3

®dortocunte3. CBeroBas U TeMHOBas (a3wl porocuHTe3a. Peakiuu ¢ortocunTesa.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUYEHUE XEMOCHUHTE3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHUEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIH KJIETOYHOC

npixanue. DPGEeKTUBHOCTh SHEPreTHYECKOro oOMeHa

4.4

Peakuuu matpuunoro cuntesa. ['enernueckas nnpopmarus u JIHK. Peanuzanus

TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

Konuposanue amuHokucaoT. Ponb pubocom B OnocunTese O6eka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAUBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Knerounsrnii UK, WIM KU3HEHHBIM IMKI KIeTKd. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromme B uHTepdaze. Permmukamus — peakius MaTPpUIHOTO
cunte3da JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIT WM TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUBL.
LluTosornyecknue OCHOBBI PA3MHOKEHHSI W HWHIUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — muto3. Craaum mutoza. IIponeccel, mpoucxopsiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUA: JIeJICHUE HaJBOE€, IIOYKOBAaHHWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. UckyccTBenHoe

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOoro.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausxX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CECMCHHUKU U ANYHUKH. O6p330BaHI/IC 1 Ppa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CepMaro3omj, SULEKIeTKa) — criepmaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUMA SIMIEKIETOK U CIICpMATO30H10B. OHJ'IO,Z[OTBOpCHI/IC. HapTCHOFCHe3

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreres. IlocramOpuonaneHoe pasButue. Tumbl
MMOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpsAMOE, HempsiMoe (IMuMHOuYHOe). BnusHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTH OPraHU3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. Vicropus pa3sBuTus TeHETUKU. Brian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKH. MeETonbl TI'eHETUKU
(rubpu10JI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHOBHBIE TEHETUYECKUE NOHATHA. [ eHeTHUeCKas CHMBOJIMKA, UCIIONb3yeMas B

CXeMax CKpelIMBaHUI

3aKOHOMEPHOCTH HACJEIOBAaHMS IPU3HAKOB, yCTaHOBIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio noMHHHMpOBaHMs. 3aKOH pacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTMOPUAHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEe
cKkpelmiuBaHue. lcnonp3oBaHue — aHATM3UPYIOLIErO  CKPELIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJeJOBaHUIO TreHOB. Hapymienuwe creruieHHs TEHOB B pe3ylbTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEeNeNeHHe Moia. AYTOCOMBI U TIOJOBBIE
xpoMocombl. ['oMoraMmeTrHble M TeTeporamMeTHbie OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHbBII psii U BapUalMOHHAs
kpuBagd. Hopma peaknum npusHaka. KolM4ecTBEHHBIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TE€HOTHUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHAsA
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYUBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
¢bakTopsl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HacieACTBeHHON u3MeHunBocty H.1.

BasusioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKUH, MOJeKyIsipHO-TeHeThuYecKkuil. CoBpeMEHHOE OIpesesieHue
IEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpeto [II[P-ananuza. HacnencTBeHHble 3a00J€BaHUs YEJIOBEKAa: T'€HHBIE
00s1€3HU, 00JIE3HU C HACIEACTBEHHOM MPEeapacoyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTUBHblE MyTauuu. [IpuHIMIBI 370pOBOTO




06p3.33. KHN3HHU, AHUAr"HOCTHKU, HpO(bI/IJIaKTI/IKI/I N JICUCHUSA TCHCTHUYCCKUX
0one3nell. MeanKo-reHeTHUeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHNUE METUIIUHCKOM

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuusi Kak Hayka M Mpoliecc. 3apOKIEHUE CENeKUUU U JIOMECTHKAIIUS.
Yuyenue H.M. BaBuiaoBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelIeKUMU. MaccoBbIi M MHIWBUAYAJIBHBIH OTOOPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
cKpeuuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUU.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHMHT.
Otnanénnas ruOpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHanTHOoW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAJIbHOE  PAa3MHOKECHHE
pacrenuii. KinoHuUpoBaHHE BBICOKONPOIYKTUBHBIX  CEIBbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U dTudeckue mpodiembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEePKAHUSA

OBOJIIOIIMOHHAS OMOJIOTUSA

11

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CugerensctBa  dBomouuH.  [lajmeoHTonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUsI BHUJIOB B MAJIEOHTOJIOTUYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue GayH U (prop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IUUnsi SMOPHOHOB PAa3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTMYHBIC, aHaJIOTHUYHBIC,
pPYIMMEHTapHBIE OpPIaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOCTBO
MEXAaHHU3MOB HAaACJICACTBECHHOCTHM M OCHOBHBLIX MeTa00INUECKUX HYTCI\/II Y BCEX

OpraHu3MOB




1.2

1.3

OpomtonmonHass  Teopuss Y.  Jlapeuna. IlpennocbulkM  BO3HMKHOBEHMSI
JapBUHU3Ma. JIBHXKyIIME CHibl 3BOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUYECHHOCTU PECYPCOB, HEOIPEAEIEHHAs U3MEHUUBOCTD,

0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomoid (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢ArMHKuIa BUAa U 3BOJIFOIIUA

14

1.5

JBmwxyume cuibl ((hakTophl) SBOJIOLMU BUIOB B Tpupoae. MyTaluoHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTh. llomymnsiiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHbI 0TOOp — HanpapisOmuUil (hakTop
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprucrocoOIeHHOCTh  OPraHM3MOB Kak pe3yibTaT d3BOMIONMU. [Ipumepsr
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(o3bl U UAMOAANTALINY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUsL:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JUBCPICHTHAs,

KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTs 3BONIOLMU

2.1

2.2

2.3

Bo3nukHoBeHUE U Pa3BHUTHUC )KU3HU HA 3emie

JloHay4yHbl€ IIPEACTABICHUSA O 3apOKACHUU JKU3HU. HayyHbple TIHIOTE3BI
BO3HUKHOBEHHS >KM3HM Ha 3emye: abuoreHe3 M MaHCHEpMHs. XUMHUYEcKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE IOATBEP)KIECHUE XUMHUYECKOW DBOJIOLUU.
Havanphbie sTanbl Ouosornuyeckoil sBomonuu. I'mnoresa PHK-mupa. IlepBoie

KIJIICTKHU 1 UX 3BOJIOILHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

PasButue xu3znm Ha 3emse mo spam u nepuojgaM. Karapxei. Apxelickas u
nporepo3oiickas dpel. [lameosoiickass spa W €€ NEpHOIbl: KEMOPUNMCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NaJICOreHOBBIM, HEOTE€HOBBIMH,
AHTPONOTCHOBBIN. XAapaKTEPUCTHUKA KJIMMATa M TEOJOTMYECKHX MPOIECCOB.
OCHOBHBIE ITaIlbl YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(o3bl y
pacteHud W KUBOTHBIX. [losiBIE€HHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraHu4eCKOoro Mupa KakK OTpaKCHUC SBOJIIOLHU. OCHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

DBoIOIMS 4YejoBeKa. AHTPOIOJIOrUsS Kak Hayka. PazButue mpelcTaBieHHH O

MPOUCXOKIACHUN YCIIOBCKA. MGTO,Z[BI HU3YUCHUA AaHTPOIIOTCHE3a. CXO,Z[CTBa u




2.5

pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.
JIBrxymue cuibl (dakTopsl) anTpornoreHesa. HaciencTBeHHass M3MEHYMBOCTh U
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBI 00pa3 XU3HU, HU3TOTOBIICHHE OpPYIUi

TpyJa, MBIIIIJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLMU YEJIOBEKA: aBCTPAJIONHUTEKH, YesoBek
ymenslid, YemoBek mNpsaMoxondmui, YenoBek HeaHAEPTAIbCKUM, YenoBek
pa3syMHblii. Haxonku McKomaeMblX OCTaHKOB, BpeMs CYIIECTBOBaHHUSA, 00JacTb

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

2.6

3.1

Yenoseueckne pacsl. OCHOBHbBIE OOJIBIIME pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIO IHAsS (3xBaTOopHUalIbHAs), MOHTOJIOU/IHAs (a3uarcko-
aMepuKaHCKast). YepTsl MPpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCIIOBUSIM cylecTBoBaHus. EquHCcTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpyXKaromias cpeaa

OKoJorus Kak Hayka. 3aJaud U pasfenbl dKOJOTuu. MeTonbl 3KOJIOTHMYECKUX
UCCIeIOBaHi. DKoorndeckoe MupoBo33penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAsA, HA3ECMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAsA

3.2

Okonoruueckne  (aktopel. Krnaccudukamuss  skomormdeckux — (hakTopos:
abuoTuveckre, OMOTHYECKHME M aHTpONoreHHble. JlelicTBHE HKOJIOTHMUYECKUX

(hakTOpPOB HA OPTaHU3MBI

3.3

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. POTONEPUOAU3M.
[Ipucnocobnenus OpraHusMoB K JeMcTBUIO aOMOTHYECKHX  (DaKTOPOB.

buonornueckue puTMsl

3.4

3.5

buotnueckue ¢akropbl. Buasl OnoTHuecKHMx B3aMMOAEHCTBHI: KOHKYpEHIUS,
XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OUOTHYECKUX

B3aUMOJCHCTBUI JJIs CYIICCTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COO6H_ICCTB8.X

OKOJIOTUYECKHE XapaKTCPUCTUKU MOMmyJIAIHUH. OcHoBHBIC IIOKa3aTcin
INomyJjiauuu: 4YUCJICHHOCTH, IINIOTHOCTBb, POXIA€MOCTb, CMEPTHOCTH, IPUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU MOy U eé peryisausa

COO6III€CTB3 1 3KOJIOTUYECCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IPOCTpaHCTBEHHAas, Tpoduueckass (muiieBas). Buasl-nomuHanTel. CBsi3u B

OHoIIEHO3€E

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [lonarme 00 »dKkocucreMe W




4.3

ouoreoneHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHl SKOCHCTEMBI: IMPOJIYLEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BeleCcTB U OTOK 3HEPTUH B SIKOCHUCTEME.
Tpoduueckne (numeBbie) YpPOBHH 5SKOCHUCTeMBL. I[lumieBble 1emu W CeTH.
OcHOBHBIE TOKa3aTeNM HKOCUCTEMBbI: Oumomacca, MPOAYKLHUA. ODKOJOTHYECKUe
NUpaMHJbl: TMPOAYKIUH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA 3KOCUCTEM:

YCTOWYMBOCTD, CAMOPETyYJIsIus, pa3putue. Cykieccus

[Ipupoanbie 3xK0cUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOHHOTO WIU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIE 9KOCHCTEMBI. ATpPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroilumBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuipl, coctaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOCTH OUOChEpPH Kak
rJ100anpHOM 3KOCcHCTEMBI. J[MHAMMYECKOE paBHOBECHE M oOOpaTHas CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OMOr€OXMMHYECKHUE LHKIBI 3JIEMEHTOB

(yrmepopa, azora). 3oHaIbHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE M3MEHEHHUs B Ouocdepe.
I'mobGanpHBIEC HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa  palMOHAJIBPHOTO  YOPABJIEHUS MNPUPOJAHBIMH pecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OHOJIOTUHU U OXpaHa IpHUupoOabI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






