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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTMM TEOPETHUECKYIO 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 BBITYCKHHUKOB, MOJOKEHHUS 00 OOIIMX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuuke OMOIOrHH, €€ 3HAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YesloBeueckoro obmiectBa. CoOrjiacHO Ha3BaHHBIM TOJIOKEHUSIM,
OIpeEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mnpeamera «buosorus», omnpenenseT o00s3aTeabHOE NPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 paslenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0OOpa30BaTEIbLHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe Y4YUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATeIbHOCTH/yU4eOHbIX JEeUCTBUN OOyYaroUMXCS 1O OCBOCHHIO COJICPIKAHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(GopMUPOBAaHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LEHHOCTHBIX
OpMEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaTOMy Hapsay ¢ M3ydeHHEM OOIIEOMOIOTHUECKUX TEOpUHM, a TakXKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUM 4Yesl0oBEeKa, MEIMKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[€J1eCO00pa3HOro TMOBEICHUS B OKpY)KaroUleld NpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHON JESITENBHOCTU YEJIOBEKAa HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHU K MPUKIAJHOW HAITPaBIEHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaAaHO HEOOXOIAUMOCTHIO OOECTIeUeHUSs



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aIallTUPOBATHCA K HU3MEHEHHUSM 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 000OLIaeT 3HAHUS O KUBOW Mpupone, e
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, IKOJIOTUYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIE
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, KOMMYHHMKAIIMOHHBIX U  WH(MOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
NPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUIM OCHOBY JUId ONPEICJICHUS NOJIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OHOJIOTHH.

OT60p coxaepkanus yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPAa3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHbl OCBOUTh 3HAHMS W YMEHHS, 3HAYUMBIC MJIs
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOINEe aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUYECKOou AesTeabHOCTH. Oco0oe MeCTO B ATOM cCHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJOTMYECKOro 00pa30BaHMSI.

CTpyKTypUpOBaHUE COJAEpX aHUs Y4eOHOro MmaTepualia B IpOrpamMme Io
OMOJNIOTMH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOIIUE COJep KaTeNbHble JIMHUU: «buonorus kak Hayka. MeTozabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ue OpraHu4ecKOoro Mupay,
«OBOJIIOLIUA KUBOU MPUPOAB, « IKOCUCTEMBI U MIPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro mpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHMS JJIs T'PAMOTHBIX JEHCTBUI B OTHOIIEHHWU OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS Pa3IMUHbIX )KU3HEHHBIX POOJIEM.

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

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABUIIAX, CIyXKallluX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHUHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEJOBaHUSIX B OMOJIOTHH;

¢opMupoBaHrUe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHallM3a JAaHHBIX O MYTAX pPa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHU3aLUY;

CTaHOBJEHHE Yy oOydarommxcs oOmed KyiabTypbl, (YHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa JKMBOW MPUPOJALI HAa OCHOBAaHWM 3HAHUM M OIbITA, MOJIYYEHHBIX MPH
W3y4YEeHUH OHOJIOTHH;

dbopmupoBaHUe Yy OOy4YalOIIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHf;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOTUMOCTU OEPEIKHOTO OTHOIIEHUS K HEl, COOTIOICHUS DTUUECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

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

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJEICTBUI CBOEH AESITEIBHOCTH 110 OTHOLIEHUIO K OKPY>KaIOIIEH cpene,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB NMpeaMeTHOI o0nacTh « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



Jns u3yueHus: 6MoJioruu Ha 6a30BOM YPOBHE CPEIHETo 00I1ero 0opa3oBaHus
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 KIIACC

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 TO3HAaHUS KUBOUW IPUPOABI (HaOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHHe, KilacCU(pUKAMs, MOJICITUPOBAaHUE, CTAaTHCTUYECKas o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

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

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcnonb3oBaHue pa3IMYHBIX METOAOB MpHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI W MHHEPaAIbHBIX BelleCcTB B kieTke. lloamepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEIKOB.
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),
aucaxapuipl  (caxaposa, JakTo3a) M HoJicaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIIMM YTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumu smnuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xkucnorel: JHK wu PHK. Hykmeormaer — MOHOMEpHI
HyKJIenHOBBIX Kuciaor. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOJAECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUHU. METO/Ibl U3YUEHUS KIIETKH.

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

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MpOKapHOTUYeCKOM KieTkHu. Kierounass crenka Oaktepuil. CtpoeHue
DYKapUOTUYECKOM KJIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas meMmOpana, e€ ceoiicTBa 1 pyHkuu. L{uTomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpanHbie
OpraHOWJIbl KJIETKUA: PUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJH, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KIETKE.

JdeMoHCcTpanuu:

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOUM MPUPOIE».

Tabmuupbl u cxembl: «llepuoanyeckass Tabnuia XUMHYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl



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

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHNH, W3MEpPEHHH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble H MpaKTHYECKHEe Pa0OThI:

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

JlaGopatopuass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pACTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWIISALIUS (PHEPreTUUECKUid OOMEH) — JBE€ CTOPOHBI €IUHOrO Mpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabom3ma.

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

®dortocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakuuun
¢dorocunTeza. IphekTUBHOCTL (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A [ KU3HU
Ha 3emsie. Biausinue ycnoBuil cpeapl Ha (POTOCUHTE3 U CMOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJIEICHHE U
aKKyMYJIMPOBAHHE DSHEPrud B KIJIETKE. OTambl HSHEPreTUYecKoro ooOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okKucIeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOro 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
Ooenka. Ortambl TpaHcisuuu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. .
WNBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedurura gyenoseka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpuWILMs, peBepraza U  uHTerpaza. lIpodunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTuyeckuii oomen», «Ximopormiacty, «Potocuntes», «Ctpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

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

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKI, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum mutosa. lIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHUUECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JIeJICHWE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETeTATUBHOE pa3MHOXKeHUEe. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu meio3a. IIpoueccel, npoucxonsiine Ha CTagusxXx MeHosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporiecc 0OOpa3oBaHUsl TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OCoOEHHOCTH CTpPOEHMS SUILEKIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyssiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpPAMOE, HempsiMoe (JIMYMHOYHOE). BrnusHue



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

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubr U cxembl: «DOpMBbI pPa3MHOXKEHHS OPraHU3MOBY», «JIBolHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «llpsmoe u HenpsimMoe pa3zBuTue», «l'amerorenes y MIIEKONMUTAIOINX U
4enoBeKka», «OCHOBHBIE CTAJIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MAarHUTHAas MOJEb-alIUIMKalus «/leieHne KIETKW», MOJIEINb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPEINApaTax».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4€HBIX B pa3BUTHE TEHETHUKUA. MeTOJbl TEHETUKU (THOPUI0JIOrHYECKUM,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuiHOe CKpelllMBaHuEe. 3aKOH €ANMHO-00pazusi TUOPUIOB TEPBOTO
nokojeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unoresa yucrotel ramer. [1oHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HACIeIOBaHUS
npu3HakoB.  [lUTOreHeTHMYEeCKHE€  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHUS.
Ananusupymolee ckpenBanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

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

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTHU. | eHeTuYeCcKne KapThl.



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

N3meHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHASI M HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKU U KX
HOpMa peaknmu. CBOMCTBA MOIU(DUKAITMOHHON H3MEHYHNBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTallmoHHasi U3BMEHUMBOCTh. Kitaccudukanus MyTaluii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuunHbl MyTauuid. MytareHHbIe (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uenmoBeka. OCHOBHBIE METOIbI T'€HETHUKU
4eJI0OBEKa: FeHeaIOTnYeCKUi, OJTM3HEOBBIN, IUTOT€HETUUECKUN, OMOXUMHYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBenHnsie 3a00JicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JI€e3HN C HACJIEICTBEHHOW MNpEeApacHoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALEHUH U JICUEHUU T€HETUUYECKUX 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
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pACIICIUIEHUS M €ro LUTOr€HETHYeCKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JlurubpugHoe  CKpeulBaHHUE»,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3auMozencTBue aleNbHBIX T'€HOB», «l'€HeTHMuecKkne KapThl paCTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'€éHeTHMKa moyia», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CLUEIUICHHOTO ¢ mojom», «KapHoTumbl 4YenoBeka M IKUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MojeNU-aNIIUKalu «MOHOTHOPUIHOE CKpELIUBAHUE,
«Henonnoe nmomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabota Ne 5. «V3ydeHwme 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. «AHamM3 MyTanuid y JIpo30¢puiIsl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Mpaktueckass pabora Ne 2. «CocTaBieHWE W aHAJIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOT000pas3us
KYJbTYpHBIX pacTeHUM. LIEHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
MOpo/J1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUH U KUBOTHBIX. OIllEHKa J3KCTephepa. bIM3KOpOACTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPHUIMHT.
Otnanéunas rtulOpuausanus U €€ ycnexu. VCKyCcCTBEHHbIM MyTareHes W
MOJyYCHUE TONUIIONA0B. JIOCTMKEHHS CENEKIMU PACTeHUM, >XUBOTHBIX W
MUKPOOPTaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTaIlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOMPOAYKTUBHBIX CEIHCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

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

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

Tabnuipel U cxeMbl: Kapta «lIeHTphl NPOUCXOXKICHUS W MHOTroo0pasus
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHmity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OObEKTHl OuOTEeXHONOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHbBIE PACTCHUS.



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

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

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUHM. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OHONOrHH. BrnusHue 3BOJIOIMOHHON TEOpUM HA pPa3BHUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
Bbuoreorpaguyeckue: cxoacTso U paznuuue ¢payH U (paop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAOOJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHUS
JapBUHU3Ma. JIBHOKylIMEe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM O0TOOD).

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

Muxkpoasosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMoHHbIN
IpoLecC M KOMOMHATHBHAasT M3MEHYUBOCTH. [lOmynsilMOHHBIE BOJHBI U Apeid
reHoB. M30inums 1 Murpanus.

EctecTBeHHbII 0TOOp — HamnpaBisgiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boironuu. Ilpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-aJaNTAIHH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne OT HecleUHaTM3UpPOBaHHbIX Npeakos. IIporpeccupyronias
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:



[Toptpetsl: K. Jlunueit, 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»,  «Apxeonrepukc», «Dopmbl  OoprOBI  3a
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamronHas
U3MEHUYHUBOCTH», «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanusy,
«/IBmxymue cuibel 3Boounny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNEe», « IKOJIOTHIECKOE BUI000pa30BAHHEC .

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U ceMsiH, KoJuiekiusi «[IpumMepsl 3alUTHBIX MPUCITIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
HCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenb anmumkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPHUIO.

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 3emje: a0uoreHe3 M NaHcrepMmus. XUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE MTOATBEPAKACHUE XUMUYECKON 3BOIOMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKH. llepBble KIETKM W HX SBOJIOLUSL.
dopMHUpoOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. [lameosolickas spa W €€ MEepUOAbl: KEMOPUIMCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

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

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTCHOBBIN,
AHTPONOTE€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOIO Mupa. Apomop¢o3bl y pAacTeHUH U
KUBOTHBIX. [T0osIBIIEHME, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBoronys 4esoBeka. AHTPOITOJIOrUs KaK Hayka. PazButue npencraBiieHAN O
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl M3ydeHHs aHTpororeHesa. (CxoxcrBa u
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBI 0TOOp. OOIiecTBeHHbII 00pa3 KU3HH,
U3TOTOBJICHHE OPYAUI TPyAA, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
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
(eBpasmiickasi), = HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOWJIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHUS. EIHMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. IOpu, 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 YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJloBeKa», «llpeBHenmue moanm», «/peBHue moam», «llepsbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mymsku — «lIpoucxoxaenne — denmoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

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



DKCKypcHsi «IBOJIOLNS OPraHMYecKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKamoLas 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. Kraccudukamus sKoJoTHYecKuX (HaKTOPOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(bhaKTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIlepaTypa, BIaXHOCTb. DoTonepruoan3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue (hakTophI. Bungsr OMOTHUYECKUX B3aMOJIECTBUU:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepamus,
MyTyajlu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAINU3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEWUCTBUN JMJI CYLIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJISLMNA: YHCIECHHOCTb, INIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[MHaMuka 4uCcIeHHOCTH MOMYJISIIUA U €€ PEryJIsiusl.

JlemoHcTpanum:

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

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

JlabGopaTopHbie U MpaKTUYECKHE PadOThI:

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

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «IloncyéT NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkosiornueckue cuctembl (3kocucreMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHo3e. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU OHKOCUCTEMBI. [luIieBbie LeMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA SKOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

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

AHTpPONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

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 U OMOr€OXMMUYECKUE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa ycToM4YMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMH M MX HCHOJIb30BaHuE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: «llumeBbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JICUCTBUS Ha MNpUpPOAY», «Baxueumme HCTOUYHHUKH
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIIasi cocTaBisiomas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiii 3¢ dexT», «DaKTOphI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeib-anmuivkanus « TunuuHaele OMOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJieKuun «buoiienos», «Bpenurenu BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TepOapuu M KOJUJIEKIMH pAcTeHUH W
YKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTUYECKUM TPYIIaM OJHOTO BHA,



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



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX PE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPEAENICHUI0, HaJu4yhe MOTUBALIMM K OOYy4YeHUI0 OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, HPUCYLIMMH CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
CAMHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOM JCSATENBHOCTU B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsS, PpA3BUTUA BHYTPEHHEM IMIO3ULMM JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpeamera «buomorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUKA 00YYAIOIIEeTOCsl KaK 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, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BBINOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMH, KYJIbTYPHBIMU IICHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctn 3a CBOM Kpal, CBOKO PoauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIBI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



IIOHMMaHUE YMOLIMOHAIILHOTO BO3JAEHCTBHS JKUBOW IIPUPOBI U €€ EHHOCTH;

TOTOBHOCTb K CaMOBBIPD@KECHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e3omacHoro odpasza KU3HU
(310poBO€  NUTaHHWE, COOJIOJEHUE TUTHEHMYECKUX TpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM U OTABIXA, pEryispHas Qu3ndecKas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYyAJIbHOTO M  KOJUIEKTMBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3OPOBBIO U )KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM W COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesATENIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

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 YPOBHS JKOJOTMYECKOW KyJIbTYphl: TNPUOOPETEHHE OMbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM M MyTel ux
pelieHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PEIICHUU NpoOJieM, CBSA3AHHBIX C palMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUIATHE JEUCTBUM, MNPUHOCAIIUMX Bped  OKPYKaIOIIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJACTBOBATbCA MMH B ITO3HABATEJIIBHOM, KOMMYHMKAaTUBHOM WM COLMATIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOM MPAKTHUKH, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

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

NOHMMaHUE creuu(uk OHOJOrMM KaK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHIM3ALIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTEeW BBIXOAA U3 II100ANBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IpU U3Y4eHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOIAIINX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYalLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJYYCHHUIO HOBBIX 3HAHWH 110 OWOJIOTUHM B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) 00IlIeHayYHbIe MOHSATHUS, OTPAXKAIOLINE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, HayYHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalIbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyJaromuxcs HCII0JIb30BATh OCBOCHHbIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIC Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMANIbHOM MPaKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaanenue YHHBEpPCAIbHBIMHU yueOHbIMH NMO3HABATEJbLHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

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

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(HUKAIINK, 0000IICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH UX XapaKTEpHbIEC MPU3HAKH, YCTAHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENENATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IIPUMCHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



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

pa3pabarbiBaTh IUIaH pELIEHHUsS NPOOJEMBbl C yYETOM aHAIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COLMAIBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAaHUS B IO3HABATEIbHYIO U MPAKTHUYECKYIO O0JACTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

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

3) pabora ¢ uHpopmanmeii:

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



MH(GOPMALIMIO Pa3IMYHbIX BUJOB U (POPM Ipe/ICTaBICHUS, KpUTUUECKH OLIEHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npUoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeACTBA IHpu paboTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAaclO3HABaHMS U 3alUUThl  HMH(OpMAaIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



NPUHAMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OBJiaieHNe YHHBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAax MO OTHOLICHHWIO K JKMBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH pEIICHUS MpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCHUTh KOPPEKTHBBI B JIE€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU ISl OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHHIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, MOHNUMAsi CBOM HEIOCTAaTKU M 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

[IpenmeTHble pe3ynbTarbl OcBOeHHs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue iy yueOHoro npeamera «buomnorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHECHHUIO 3HAHWI B Pa3IMYHBIX YUYEOHBIX CHUTYalMSIX, @ TaKKe B PeajbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
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 u3JlaraTb OHOJIOTMYECKHE 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 MCCIEIyEeMbIMH 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
JKU3HM C 1IeJbl0 o0ecredeHus: 0e30IacHOCTH CBOETO 3/I0pOBbSI M 370POBBS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYXKaroLIei
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS TOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHUE peIlaTh »JJIEMEHTApHbIE TE€HETUYECKHUE 3aJladyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEelI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpEICKa3aHsl HACJIeOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M IPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAIIHIO
OMOJIOTHUECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl 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.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

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 POCCHUHCKHUX 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, TONYJISALUS, TeHO(OH, IBOJIOLMS, ABMKYLIUE CUIbI ((aKTOPBI) SBOIIOLUU,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,



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

yMEHUE Hu3JIaratb OWOJOTHYECKHE TeopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEIMYMHAMHU, OOBSCHEHHE IMOTYYECHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNW U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLICHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIE€UCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEILIECTB M TNOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPOIOTCHHBIX HM3MEHEHUW B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3J0pOBbS 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 3JIEMEHTApHbIEe OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
MEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIEHMBATh MW HHTEPIPETHPOBATH HHGOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULIEHUS,
000011as1 6MOJIOTHYECKYt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



[TpoBepsiembie TpeOOBaHMS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
obOpazoBaresbHOM nporpammsl (10 kace)

Kon [IpoBepsieMble peIMETHBIE PE3YIBTAaThl OCBOCHUS OCHOBHOM
MpOBEPsieMOT | 00pa30BaTeNIbHOM MPOTrpaMMbl CPEIHETo 00IIEro 0Opa3oBaHuUs
O pe3ysbrara

1 CpopMUPOBAaHHOCTh 3HAHUN O MECTE€ U POJM OHOJOTUU B
CUCTEME  HAyyHOr0 3HAHUS  ECTECTBEHHBIX  HayK, B
(dbopMHUpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa W HAyYHOTO MHUPOBO33PEHUS; O BKJIAAC POCCHUCKUX U
3apyOeXHBIX  yUYCHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHUH;
(GYHKITMOHANBPHOW TPAMOTHOCTH YEJIOBEKAa IS PEIICHUS
KU3HCHHBIX 3a71a4

2 YMeHHe pacKpbIBaTh COIEPKaHUE OMOJOTHYCCKUX TEPMUHOB U
MOHATUM: KU3Hb, KIETKA, OpraHu3M; meTtadboiu3M (0OMeH
BEIIIECTB u TIpEeBpAIICHUC DHEPTHUN), roMeocTas

(camoperynsiusi), ypOBHEBas OpraHu3aius >XUBBIX CHCTEM,
CaMOBOCIIPOU3BEACHUE  (PEMpPONYKLHs), HACIEACTBEHHOCTD,
M3MEHYUBOCTh, POCT U Pa3BUTHUE

3 YMeHue wu3narath OHMOJNOrMYECKHE TeOpHH  (KJIETOYHAasd,
XpOMOCOMHasl, MyTalnuoHHas1), 3akoHel (I. Mengens, T.
Moprana, H.1. BaBunoBa) u yueHus (0 LeHTpax MHOrooopasus
U TPOUCXOXKIEHUs KylbTypHbIX pacteHud H.M. Basunosa),
ONPENENSITh TPAHULBI X TPUMEHUMOCTH K KUBBIM CUCTEMaM

4 YMeHue BiIaZeTh METOAaMHM HAy4YHOTO IO3HAHWS B OHMONOTHH
(HaOnroneHWe M OMHMCAHWE KUBBIX CHCTEM, IIPOLECCOB H
SABJICHUH; OpraHM3alys ¥ TPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBIDKECHUE TUIOTE3HI, BBISIBJIICHUE
3aBHCHMOCTH MEXIY UCCIICTyeMbIMU BETUYMHAMU, OOBSICHEHHE
MOJTYYEHHBIX PE3yAbTaTOB, UCIIOIb30BAaHHBIX HAYYHBIX MOHITHA,
TEOPUN W 3aKOHOB, YMEHHE [elaTh BBIBOABI HA OCHOBAHHUU
MOJyYEHHBIX PE3yJIbTaTOB)

5 YMeHHEe BBIJCIATH CYIICCTBEHHBIC MPU3HAKH BHPYCOB, KIIETOK
POKAPUOT W DYKAPHOT, OJHOKJIETOUYHBIX M MHOTOKJICTOYHBIX
OpraHu3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB H
IIPEBPAIICHUS SHEPTHH B KJIETKE, (DOTOCHHTE3a, TUIACTHYCCKOTO
U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OTUIOIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYATLHOTO Pa3BUTHS
opranu3ma (OHTOT€HE3)




YMeHue npUMEHATh TIOJIyYE€HHbIE 3HaHUSA [UIsl OOBSICHEHHUS
OMOJIOTMYECKUX MPOLECCOB M  SIBICHUN, M NPUHATHA
IPAKTUYECKUX PEIICHWH B IIOBCEAHEBHOM JKM3HU B LEIAX
obecrieyeHnss OE30IIaCHOCTH CBOETO 3[0POBbS U 310POBBS
OKPY)KalOIUX  JIONEH, COOIIONEHUS HOPM  I'PaMOTHOIO
IIOBEJICHHUSI B OKPYXKAIOLEW IPUPONHOU Cpele; IOHUMAaHUE
HEOOXOIMMOCTH HCIIONb30BAaHUS JOCTHKEHUM COBPEMEHHOMU
Ouonornu W OWUOTEXHOJOTHH  IJII  PAlMOHAIBHOTO
MIPUPOIOIIOJIB30BAHNUS

VYMeHue pemarb 3JIEMCHTAPHBIC TCHCTHYCCKUC 3aa9U Ha MOHO-
u I[I/IFI/I6pI/II[HOC CKpCIIMBAHUC, CHCIUICHHOC HACJICIOBAHUC,
COCTaBJISITh  CXCMBI MOHOFI/I6pI/II[HOFO CKpCUIMBaHUA  IJIA
MMpCACKa3aHusAg HACJICAOBAHNUSA ITPU3HAKOB Y OPraHnM3MOB

YMeHue BBITIONHATH JTAOOPATOPHBIE W MPAKTHYECKHE DPAaOOTHI,
coOronaTh MpaBuiia Mpu padoTe ¢ y4eOHbIM U J1A0OPATOPHBIM
000pynOBaHUEM

YMeHHe KpUTHUECKH OIICHMBaTh W HHTEPIPETUPOBATH
nHpopManuo OHUOJIOTHYECKOTO COACP)KAHUS, BKIIOUYAIOIIYIO
IICeB/IOHAYYHbIE 3HAHHMSA W3 Pa3IUYHBIX HCTOYHUKOB (CMU,
HAyYHO-TIOMYJISIPHBIC ~ MaTepHaibl);  ATHYECKHE  ACIICKTHI
COBPEMECHHBIX  WCCIICIOBAaHUH B  OWOJIOTHH, METHUITMHE,
OHMOTEXHOJIOTUH

10

YMeHue co3naBarh COOCTBEHHBIC IHCBMEHHBIE W YCTHBIC
cooOmieHusi, 0000m@as OUONTOTHYECKYI0 HWHGOPMAIMIO U3
HECKOJIbKUX UCTOYHUKOB, FPAMOTHO HCITOJIb30BaTh MOHATHHHBIN
anmnapar OMOoJoTUH

[IpoBepsiembie anemeHTHI conepkanus (10 kmacc)

Kon

[IpoBepsieMblii SJIEMEHT COACPKAHUS

buonorus xak Hayka

1.1

buonorus - Hayka o okuBoM npupoge. Pomnp Ouonorun B
dbopMUPOBAaHUU COBPEMEHHON HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOrMYeCKHUX HayK

1.2

MeToapl MO3HAHMS KUBOW MPUPOAbI (HAOMIOAEHHUE, SKCIIEPUMEHT,
OIHCAHUE, U3MEpEHHE, KJaccuuxanus, MOJIETTUPOBaHUE,
CTaTUCTHYeCcKas 00paboTKa TaHHBIX )




JKuBbIE CUCTEMBI U UX opraHu3saiu:sa

2.1

Kusbie cucteMbl (OMOCUCTEMBI) KaK MPEAMET M3Y4YEHHUsI OMOJIOTHH.
CaoiicTBa OMOCUCTEM U UX pa3HOOOpasue

2.2

VYpoBHM oOpraHuzanMu OHOCHCTEM: MOJIEKYISPHO-TEHETUYECKUA,
KJIETOYHBIM, OpTraHU3MEHHBIN, MO YJISILIMOHHO-BUOBOM,
HKOCHUCTEMHBIH, OHOC(epHBIit

XUMHUYECKUN COCTAB U CTPOCHUE KIIETKU

3.1

XuMHYECKUI COCTaB KJIETKH. XUMHYECKHE DIIEMEHTHI:
MaKpOAJIEMEHTHI, MUKPO3JIEMEHThI. Bojla 1 MUHEpaIbHBIC BEICCTBA.
OyHKIMK BOJIBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. llommepxkanue
OCMOTHYECKOIo Oajianca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHUHOKUCIOTBI - MOHOMEPHI
OEJIKOB. Heszamenumelie U 3aMEHHUMBIC AMUHOKHCJIOTHI.
AMUHOKUCIIOTHBI COCTaB. YPOBHHU CTPYKTYphl OEIKOBOI MOJIEKYIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAs M YETBEPTUYHAs CTPYKTYpa).
XuMmuyeckue cBoiicTBa 6enkoB. buonornueckue QpyHKIMU OEIKOB.

®depMmeHTHl - Omonormueckue karanuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIEHTpP, cyOcTpatHas cneuupuyHOCTh. KodepMeHTHI.
Butamunbl. OTinunst epMEHTOB OT HEOPraHUYECKUX KaTaln3aTropoB

3.3

VYrneBombl: MOHOcaxapuabl (IIOKO3a, pubo3a U Je30KcHprb03a),
aucaxapuabel  (caxaposa, JIaKTo3a) H  ToJMcaxapujibl - (Kpaxmal,
IJIMKOTCH, 11eJITI0J103a). bronorndeckue GyHKIIUKA YIIICBOAOB.
JIunuasl: TpUMLEepUIbl, crepouabl, pochomunuasl. I'uapodpunsHo-
ruipodoOHbIe  CcBOWCTBA. buonornueckue (QyHKUMH — JIMITHIOB.
CpaBHeHHE yII1eBOJOB, OEIKOB U JIMITUJOB KaK HCTOUHUKOB SHEPTUU

3.4

Hyxkneunoseie xucnorsl: JIHK m PHK. Hykneoruael - MoHOMEpHI
HyKkIenHOBBIX KucHOT. Ctpoenne u ¢ynkiuu JJHK. Crpoenue u
¢yukuu PHK. AT®: ctpoenue u pyHkmu

3.5

Hwuromorus - Hayka o kietke. Kiietounast reopusi. MeTonbl nuzyueHus
KJIETOK

3.6

Knerka kak menoctHas »xuBas cuctema. OOIIMe MPU3HAKU KJIETOK:
3aMKHYyTas HapyxkHas MemOpana, Mosekyibl JJHK kak renernueckuii
amnmapar, CucTeMa CHHTe3a Oerka

3.7

Tumnsl KIETOK: 2yKapuoTHUeCKasi U npokapruoruyeckas. OcoOeHHOCTH
CTPOEHHMSI TPOKAPUOTHUECKOM KJeTKU. KierouHnast cteHka OaKTepui.
CrpoeHne  sykapuoTHYeCKOW  KIETKH. (OCHOBHBIE  OTIMYUSA




PaCTUTENILHOM, )KUBOTHOM U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE  CTPYKTYpbl  KJIETOK - KIETOYHAs CTEHKAa,
IIMKOKaNIMKC, uX pyukiuu. [Inasmarudyeckas memOpaHa, €e CBOMCTBa
u ¢yakuuu. Ilutorutasma u ee opraHouasl. OpHOMeMOpaHHBIC
OpraHouJbl KIETKW: 3Hjaomasmarudeckas cetrb (DIIC), ammapar
lonbmxu, nm30coMbl. IloMyaBTOHOMHBIE  OpPraHOWABl  KIJIETKH:
MUTOXOHJIpUH, TIacTuibl. [IpoucxoxieHue MUTOXOHAPUHN U IUIACTHUL.
Buaer mmactun. HememOpaHHBIE OpraHoujibl KJIETKH: PUOOCOMBI,
KJIETOYHBIA LEHTP, PECHUYKH, KIyTUKH. DYHKIMA OPraHoOU]IOB
KJIETKH. BKarouenus

3.9

SAnpo - perynsTopHbli 1eHTp KieTku. CTpoeHue siapa: sjaepHas
o0oJi0uKa, Kapuoriazma, XpoOMaTuH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

>KI/I3HCI[€SIT€J'IBHOCTB KIJICTKH

4.1

OOMeH BellecTB, WIM METa00Iu3M. AcCUMHIALUA (IUIaCTUYECKUN
0oOMEH) U JUCCUMWISALUS (PHEPTeTUUECKUH OOMEH) - JIBE CTOPOHBI
eIMHOTOo mporecca Merabonusma. Tumbl oOMEHa  BEIIECTB:
aBTOTpOQHBIM W rereporpodHblii. Ponb ¢epMeHTOB B 0oOMeHe
BEIIIECTB U MPEBPAILEHUU YHEPTHH B KJIETKE

4.2

®dorocunte3. CBeroBass U TemHOBas ¢asbl (oTtocuHTe3a. Peakiuu
doTocunTe3a. IPPeKkTHBHOCTH POTOCHHTE3a. 3HAaYCHUE (DOTOCHUHTE3a
JUTSl KM3HU Ha 3emie. BrusHue ycioBuil cpenbl Ha (HOTOCHHTE3 U
CroCcoObI TIOBBIMIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHH.
XEeMOCHHTE3. XeMOCHHTE3UPYIOLINE OakTepuu. 3HaueHue
XEMOCHHTE3a IS )KU3HHU Ha 3eMIie

4.3

DHepreTuueckuidi oOMEH B KJeTkKe. PacrienseHue  BemecTs,
BBIJICJICHHE M AaKKyMYyJIUPOBAaHHME DJHEPrUM B KJIETKE. OTarlbl
AHEpreTuyeckoro oobmeHa. Inukonu3. bpokeHne W ero BUIBL
KucnopoaHoe okucienue, uiau KieTouyHoe abixanue. I(hHeKTuBHOCTh
HHEPTreTUYECKOro 0OMeHa

4.4

Peaknmm marpudHoro cunres3a. I'enermueckas madopmanus u JTHK.
Peanuzamus renerudeckoir mHbopManuu B KIeTKe. [ eHeTHueckuii
KOJ M €ro cBoucTBa. TpaHckpunuus - marpuuHbid cuHTe3 PHK.
Tpancnsiust - 6uocunTe3 Oenka. KogupoBanue aMUHOKUCIOT. Posib
pubocoM B OmocuHTe3€e Oenka

4.5

Hexknerounsie Gpopmbl xu3HU - BUPYCHl. ICTOpHST OTKPBITHS BUPYCOB
(1.1. "BanoBckuii). OCOOCHHOCTH CTPOCHHUS M KU3HEACATEILHOCTH




BUpycoB. bakrepuodaru. bonesnu pacteHui, )KUBOTHBIX U YEJIOBEKA,
BbI3bIBa€Mble BUpycamu. Bupyc ummynoneduimra yenoseka (BHUY) -
Bo30ynutens CIIW/la. Ilpodunakruka pacnpocTpaHeHUsT BUPYCHBIX
3a0oeBaHUI

PasmHoOxeHue u HMHINBUAYAJIbHOC PA3BUTHUC OPTaHU3MOB

5.1

Kretounslii UKy, wid JKW3HCHHBIM NHUKI KIeTKU. WHTepdasza u
muto3. llporecchl, mportekaromue B wuHTepdaze. Perumkamus -
peakuusa wmarpuuHoro cuHte3a JHK. Crpoenne xpomocom.
XPpOMOCOMHBIM HabOp - KapuoTwm. JIMIUIOUIHBIA WU TarJIOWTHBIA
XpOMOCOMHBIE Habopbl. XpomaTtuabl. [luTonmoruyeckue OCHOBBI
Pa3MHOKEHHUS U UHAUBUIYaIbHOTO PA3BUTHUSI OPTaHU3MOB.

HNenenne kinerkn - wmuto3. Cramum  mwuto3a. IIpoueccsi,
IIPOUCXOSIINE HA PA3HBIX CTAAUAX MUTO3a. bUOJIOrMYecKkuil CMbICI
MHTO32

5.2

cI)OpMI)I Pa3sMHOXCHHUA OPIraHU3MOB!: Oecrmoioe M II0JOBOE. BI/II[BI
Oecmonoro Pa3MHOXKCHUA: OCJICHHUC HAABOC, ITOYKOBAHHC OOHO- H
MHOI'OKJICTOYHBIX, cnop006pasoBaHHe, BCTCTATUBHOC PA3MHOKCHUC.
I/ICKYCCTBGHHOG KIOHHUPOBAHUC OpPraHu3MOB, €TI0 3HAYCHHC [JIA
CCJIICKIIMH

5.3

[TonoBoe pazMHOKEHUE, €T0 OTIIMYHUS OT OECITIOJNIOTO.

Meiio3. Crangun wmeiosa. IIpormecchl, TpoMCXOIAIIMNE HA CTAIMUIX
Menosa. lloBegeHune xpomocoM B Menosze. KpoccuHrosep.
buonornueckuii CMBICIT U 3HAYEHUE MEN03a

5.4

["ameTorenes - mpoiecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX.
[TonoBeIe kene3bl: CeMEHHUKU U andHUKH. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX  KJIETOK - TramMeT (CrepMmaro3ouj, SHIeKIIeTKa) -
cnepMarorese3 u ooreHe3. OCOOEHHOCTH CTPOEHUsS SHLEKIETOK U
cnepmaro3zonioB. Omionorsopenue. [laprenorenes

5.5

NuauBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHANIBHOE pa3BUTHE
(aMOpuorenes). Drtanbl 3MOPHOHAIBHOIO PA3BUTHUS Y MO3BOHOYHBIX
KUBOTHBIX: npobneHue, racTpyJisLus, OpraHOIeHE3.
[ToctomMOpuoHanbHOE  pa3BUTHE. TUMBI  TOCTAIMOPHOHATHHOTO
pa3BUTHS: MpsAMOE, HempsMoe (IMYMHO4YHOE). BimsHue cpenbl Ha
pa3BUTHE OPraHU3MOB; (PAaKTOPBI, CIOCOOHBIE BHI3bIBATH BPOXKICHHBIE
YPOZICTBA.

Poct m paszButme pacteHuid. OHTOreHE3 LBETKOBOTO pPACTCHUS:
CTPOEHUE CEMEHU, CTAIUN PA3BUTHUS

HaCHeI[CTBCHHOCTL U U3BMCHYMBOCTb OPraHu3MOB




6.1

[Ipeamet u 3amaum reHetuku. Vcropus pa3BuTusg reHeTHMKd. Bxman
POCCUNCKHUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE T€HETHKU. MeToJbl
TEHETUKU (TUOPUIONOTMYECKUM, ITUTOTCHETHUYECKUM, MOJIEKYIspHO-
reHeTuyeckuit). OCHOBHbIE TeHETHYECKUE MOHATUS. [eHeTnueckas
CHUMBOJIMKA, UCTIOJIb3yeMasl B CXeMaX CKpEIIMBaHUIM

6.2

3aKOHOMEpPHOCTH HACJEAOBaHUS MPU3HAKOB, YCTAHOBIICHHbIE [.
Mengaenem. MoHorubpuaHoe cKpeluBaHue. 3aKOH eIuHOO0Opa3us
ruOpuI0B TEepBOro mokoyieHus. I[IpaBuiio AOMUHHpOBaHUS. 3aKOH
paciieryieHds Tpu3HakoB. lumore3a 4yucToThl ramer. [lomHoe wu
HEIOJIHOE JOMUHHUPOBAHUE.

JlurnOpuaHOe CKpelMBaHue. 3aKOH HE3aBUCHUMOTO HaCIEAOBaHUS
MIPU3HAKOB. [{utoreneTuyeckue OCHOBBI JTUTUOPUIHOTO
CKpeIllUBaHus. AHaIM3upyloliee ckpemuBanue. Vcnonb3oBaHue
AHAJIM3UPYIOIIETO CKPEIIMBAHUS 111 ONPEAEIICHHS] TEHOTHIIA 0COOU

6.3

CuernieHHOe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno
CLICTJICHHOMY HaclieJJoBaHHI0 reHoB. HapylieHue crernsieHus TeHOB B
pe3ysbrare KPOCCHHTOBEpA. XpomocomHast Teopust
HACJICJICTBEHHOCTH. | eHETHYEeCKUE KapThl.

I'enetnka moma. XpoOMOCOMHOE ONpeAcseHuE moyia. AyTOCOMBI U
MOJIOBBIE ~ XPOMOCOMBI.  [OMOramMeTHble U  TeTEepPOraMeTHbhIC
opranu3mbl. HacnenoBanue npu3HAKOB, CLIETUIEHHBIX € MTOJIOM

6.4

N3meHunBoCcTh. Buasl M3MEHUYMBOCTH: HEHACIEACTBEHHAs U
HacleACTBeHHasA. Ponb cpeapl B HEHACHIEICTBEHHOM HW3MEHUYMBOCTH.
XapakTepucTuKa MOJIU(PUKATUOHHOM VU3MEHYHUBOCTH.
BapuanmonHneii psn v BapuauuMoHHas Kpusas. Hopma peaknun
npu3Haka. KoJM4ecTBEHHbIE U KaYE€CTBEHHBIE IIPU3HAKA U UX HOpMa
peaknun. CBoicTBa MOIU(MUKAITMIOHHON U3MEHUYHNBOCTU

6.5

Hacnencreennas, 158105 TEHOTUITNYECKAs, W3MEHUYHUBOCTb.
KomOunaTtuBHas n3MeHYMBOCTh. M€i103 1 MOJIOBOM MPOIIECC - OCHOBA
KOMOWHATUBHOW M3MEHYMBOCTH. MyTallMOHHasi W3MEHYUBOCTb.
Knaccudukanus MyTtanuili: TeHHbIE XPOMOCOMHBIE, TE€HOMHBIE.
Yacrora u mnpuuyuHbl MyTanuuid. MyrtareHHble (akTopbl. 3aKOH
TOMOJIOTMYECKUX PSAOB B HACIEICTBEHHOW wu3MeHunBoctu H.U.
Basunosa

6.6

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI

T€HETUKU 4eJI0BEKA: TCHEaJJOTMYECKHH, OJIM3HEIIOBEIM,
[UTOTEHETUYECKUN, OMOXMMHUYECKHUI, MOJEKYISPHO-TEHETHUYECKHI.
CoBpeMeHHOE OIIPENEIICHNE TreHOTUIA! ITIOJIHOTEHOMHOE

CEKBEHUPOBAHUE, TEHOTUIIMPOBAHHUE, B TOM 4uciie ¢ moMmomisro 11IP-




ananu3a. HacnencteHHble 3a001€BaHUs YeTIOBEKA: TeHHbIE O0JIE3HHU,
00JIE3HH C HACIEACTBEHHOU MPENPaCcoIOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. Comaruyeckue M TeHepaTHBHbIE MyTauuu. [IpUHIUTIBI
3I0pPOBOTO 00pa3a JKU3HHU, TUArHOCTHKHU, MPOMUIAKTAKN U JICUCHUS
TeHETUYECKUX OoJie3Hel. MennKo-reHeTUYeCKOe KOHCYIBTUPOBAHHUE.
3HaueHWEe MEAUIMHCKOW TE€HETUKU B TMPEJOTBpAIICHUU U JICUYCHUU
TeHETUYECKUX 3a00JIeBaHUI YeTOBEKa

CCHCKHPI}I OpraHu3MOB. OcHOBBI OMOTEXHOIOTHI

7.1

Ceneknuga Kak Hayka M TIPOLECC. 3apOXICHHUE CEICKUUU U
noMectukanusd. Yuenue H.M. BaBuioBa 0 LeHTpax MPOUCXOKIACHUS
U MHOrooOpasusi KyJbTYpHBIX pacTeHuu. LIeHTphl MpoucxoxacHus
JIOMAIIHUX KMBOTHBIX. COpPT, Opo/ia, IITaMM

7.2

COBpeMeHHBIC MCTOABI CCIICKIIHUH. MaccoBbiii u PIH,Z[I/IBH,Z[yaHBHLIﬁ
OT60pBI B CCJICKIIHNH paCTGHI/Iﬁ N JKUBOTHBIX. OHGHKa OKCTCPBCpaA.
BHH?)KOPO,Z[CTBCHHOG CKpPCINUBAHUC - PIH6pPII[HHI’. Yucras nuHUS.
CKpCHII/IBaHI/IC YHUCTBIX JIMHUM. FCTGpO?;I/IC, NN FH6pHI[HaSI CHJIA.
HepOIICTBeHHOC CKpPCIIUBAHUC - aYT6pI/II[I/IHI‘. OTI[EUICHH&H
I‘I/I6pI/II[I/I3aHI/IH H €€ YCIICXHU. I/ICKYCCTBGHHBIP'I MYTarcHe3 H
IMIOJIYYCHHUC  ITOJIHUIIJIOUIOB. ﬂOCTI/DKeHI/IH CCJIICKIIMH paCTCHHﬁ,
JKNBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonoruss kak oTpacip IPOU3BOACTBA. [ E€HHAas WHXKEHEpUs.
Ortanbl  co3nanus  pexkomOuHanTHOM JIHK w  TpaHcreHHbIx
opranu3moB. KiietouHass wuHxkeHepus. KiertodHble  KylIbTyphl.
MukpoKIOHaIbHOE  pasMHOXEHHE  pacTteHuil.  KiioHupoBaHue
BBICOKOTIPOIYKTHUBHBIX CEJIbCKOXO3MCTBEHHBIX OpPTraHU3MOB.
Okonoruueckue M a3thueckue npoodmembl. ['MO - reHetuuecku
MOAUGUIIMPOBAHHBIE OPTaHU3MBI

[TpoBepsiembie TpeOOBaHUSI K pe3yIbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTesbHOM mporpamMmbl 11 kimacca

Kon

[IpoBepsieMble PEAMETHBIE PE3YJIBTAThl OCBOEHUSI OCHOBHOM

poBepsieMor | 00pa3oBaTeIbHON MPOTPaMMBbI CpETHETO 00IIero o0pa3oBaHus

0 pe3yJbrara

1

ChopMUpOBaHHOCTh 3HAHUH O MECT€ U POJU OHOJOTHH B
CHCTEME  HAy4YHOTO 3HAHMS  €CTECTBEHHBIX  HAyK, B
GbopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpA ¥ HAYYHOTO MHPOBO33PEHHUS; O BKIAAE POCCUHUCKUX H




3apyOCKHBIX  YYCHBIX-OMOJIOTOB B  pa3BUTHE  OHOJIOTUH;
(YHKIIMOHATBHOH TPaMOTHOCTH 4YENIOBEKa JJIA  PEIICHUS
KU3HEHHBIX 337129

YMeHue pacKphIBaTh COAEpKaHUE OMOJIOTUYECKUX TEPMUHOB H
NOHATUN: BUJ, TOMYJIANNS, TeHO(OH, 3BONIOIMS, JBIKYIIHEC
cuibl (paKkTOPhI) IBONIOIUM, MPUCTIOCOOIECHHOCTh OPraHU3MOB,
BUJI000pa3oBaHUE, OSKOJIOTHYECKHUE (DAKTOPHI, DKOCHUCTEMA,
NOPOAYIICHTHI, KOHCYMEHTBHI, PEIYICHTHI, IIEMU IHUTaHW,
AKOJIOTUYECKAs MTUpaMHuIa, OMOTeorieHo3, Onocdepa

YMeHue wu3naratb OHOJIOTMYECKHE TEOpUH (PBOIIOIMOHHAS
teopusi Y. JlapBuHa, CHHTETHYECKas TEOpHUS HBOIIOLHUN),
3aKOHBI M 3aKOHOMEPHOCTH (3apojblimieBoro cxoncrtsa K.M.
bapa, yepenoBanus IIaBHBIX HalpaBlICHUW U IMyTEH SBOJIOIUU
A.H. CeseproBa, yuenuss o Ouochepe B.U. Bepnanckoro),
OTIPEIEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM

YMeHue BiIaJeTb METOAaMH HAay4dHOI'O MO3HAaHUS B OMOJIOrMU
(HaOnrofleHMEe M ONHUCAHWE JKMUBBIX CHCTEM, IIPOLIECCOB U
ABJICHUN; OpraHM3aluss M MPOBEIECHUE OHOJIOIMYECKOTO
JKCIIEPUMEHTA, BBIJIBUJKCHHE TUIIOTE3BI; BBISIBIICHUE
3aBUCUMOCTHU MEXKY UCCIENyEMbIMU BETMUMHAMU, OOBSICHEHNE
MTOJIyYEHHBIX PE3YJIbTAaTOB, UCIIOJIIB30BAHHBIX HAYYHBIX MOHITHH,
TEOPUM W 3aKOHOB; YMEHHME Jeiarb BBIBOABI HAa OCHOBAHUU
MOJTyYE€HHBIX PE3YJIbTaTOB)

YMeHue BBIIENATh CYIIECTBEHHbIE MPU3HAKU  CTPOCHMS
OnoNornuecknx OOBEKTOB: BHJIOB, MOMYISIIHA, MPOAYIECHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OWMOTEOIICHO30B M JKOCHUCTEM;
OCOOCHHOCTH TPOIIECCOB HACIIEACTBEHHONH HW3MEHUYHBOCTH,
€CTECTBEHHOTO otOopa, BU1000pa30BaHuUs,
NPUCTIOCOOTIEHHOCTH OPTaHW3MOB, JEHUCTBUS HSKOJOTUYECKUX
(aKkTOPOB Ha OPTaHU3MBI, IEPEHOCA BEIIECTB M MOTOKA SHEPTUU
B JKOCHCTEMaX, aHTPOMOTCHHBIX W3MEHEHHWH B JKOCHUCTEMax
CBOEM MECTHOCTH, KPyrOBOpPOTa BEIIECTB U OMOTCOXMMHYECKUX
IIUKJIOB B Omocdepe

YMeHue NpUMEHSTHh TMOJIyYCHHBbIE 3HaHUS JJIsi OOBSICHEHUS
OMOJIOTMYECKUX TPOILIECCOB M  SIBIIGHUM, IS TPUHSATHUS
NPaKTUYECKUX pElIeHUA B TIOBCEIHEBHOM KW3HU B IENAX
obOecrieueHusi 0OE30MAaCHOCTU CBOETO 370POBbS M 3J0POBBS
OKpYXKAIOIUX  JIIOACH, COOMIOACHUS HOPM  TPaMOTHOTO
MOBEICHUSI B OKPYXAaKOUEW NOPUPOJHOU Cpene; MOHHUMaHHE




HCO6XOI[I/IMOCTI/I HCIIOJb30BaAHUsA I[OCTI/I}KCHI/Iﬁ COBpCMCHHOﬁ
OHoJIorNuN I palliOHAJIBHOTO IIPHUPOAOIIOJIb30BAHU A

YMeHue pemiarb dJeMEHTapHble OMOJIOTMYECKHE  3aJlaud,
COCTaBIIATh CXEMBbI TIEPEHOCAa BEIIECTB W JHEPIHH B
sKocHcTeMax (e TTUTAHUS )

YMeHue BBITIONHATH JTAOOpaTopHble W MPAKTUYECKHE pPaldOTHI,
coOmoaaTh npaBuja npu padore ¢ yueOHbIM U Ja00paTOPHBIM
000pynoBaHUEM

YMeHne  KpUTHUYECKHM OLEHUBATh W HMHTEPIPETUPOBATH
nH(pOpMaIO0 OHOJIOTHYECKOTO COJAEPKAHMS, BKIIFOYAIOLIYIO
MICEBJIOHAYYHbIC 3HAHUS W3 Pa3NuyHbIX HcTOouHUKOB (CMU,
Hay4YHO-TIONYJISIPHBIE MaT€pUalibl); paccMaTpuBaTh II0O0ATLHbIE
AKOJIOTUYECKUE TPOOJIEMBbl COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHONIEHUIO K HUM COOCTBEHHYIO MTO3UIIUIO

10

YMeHue co3naBatb COOCTBEHHBIE TMCBMEHHBIE W YCTHBIE
cooOuieHusi, o00o00uas OHUONOrMYEeCKyl0 HUH(MOPMALMIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HCITOJIH30BATh MOHITHHHBIN
anmnapar OMOoJOTUH

[IpoBepsiembie anemMeHTsI conepxkanus (11 kiacc)

Kon

[TIpoBepseMblil JIIEMEHT COAEPKAHUS

DBOJTIOIIMOHHAS OUOJIOTHSA

1.1

DBOIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa ABOJTIOIUH. [TaneoHToNOTrMUECKHE:
MOCJICIOBATEIPHOCTh TOSBJICHUS BHJOB B TMAJCOHTOIOTHYECCKOU
JICTOTIMCH, TIEpeXOoaHble (GopMbl. buoreorpadguveckue: CXOACTBO U
paziuuue dayH u GJIop MaTepUKOB U OCTPOBOB. DMOPUOIOTUYECKUE:
CXOJICTBA M pas3lWyusi SMOPHOHOB pPa3HBIX BHJOB IT03BOHOYHBIX.
CpaBHHTEIIbHO-aHATOMUYECKHAE:  TOMOJIOTHYHBIC,  aHAJOTHYHBIC,
PYIMMEHTApHBIEC OpPTaHbl, aTaBU3MbI. MOJICKYIISIPHO-OMOXUMUYCCKHE:
CXOJCTBO ~ MCXaHW3MOB  HACJCACTBCHHOCTH W  OCHOBHBIX
MeTa0O0JIMYECKUX MyTeH Y BCEX OPraHu3MOB

1.2

OBomonmonHas teopusa Y. [lapeuna. 1Ipennocsuiku BO3HUKHOBEHUS
napBUHM3MA. JIBrKyniue Cuibl JBOJIOUMU BUAOB 1O JlapBHHY
(M30BITOYHOE pa3MHOXKEHHE TIPU  OrPAaHUYECHHOCTU PECYpPCOB,




HEollpeNieJIeHHass HM3MEHYMBOCTh, ©Ooprba 3a  CyIIeCTBOBaHWE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus »dBomouun (CTD) u  OCHOBHbBIE €€
nojiokeHusa. MukposBomonus. [lonynsiiusi kak eauHuIa BHAA U
HBOJTIOIUHU

1.4

JBwxkymue cwibl ((DakTOphl) DSBOJIONWUA BUIOB B TIPHPOIE.
MyTanuMoHHBIA  TIpollecC M KOMOWHATHBHAs  WM3MEHYUBOCTb.
[TonynsiimonHsie BOJIHBI U Apedd reHoB. M3omsius u murpaunus.
EcrecTBenHbIii 0TOOp - HampaBisoudid ¢hakTop 3BoMOIUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OPraHU3MOB KakK  pe3ylbTaT  SBOJIOIHUU.
[Ipumepsl mpucnocobaeHuit y opranusmoB. Apomopdo3sl U
UauoaJanTaluu.

Bun wu BunooOpazoBanue. Kputepuum Buma. OcHOBHbIE (DOpMBI
BH1000pa30BaHusl: Teorpaduyeckoe, IKOJIOrMIeCcKoe

1.5

MaKPOI)BOJIIO]_II/I}I. qDOpMLI OBOJIIOIIUH: (1)I/IJ'I€TI/I‘ICCK3H, JAUBCPICHTHAA,
KOHBCPI'CHTHAA, IIapalJICIIbHA. H€O6paTI/IMOCTI) 9BOJIIOIIUHA

BoO3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 3eMIie

2.1

JloHaydHble TIPEACTABICHUS O 3apOXKICHUM JKU3HHU. HayuHbie
TUNOTE3bl BO3HUKHOBCHHS JKM3HM Ha 3eMie: abuoreHes
MaHcrepMusi.  XHUMHUYECKas  DBOJIOLIMSL. DKCIMEPUMEHTAIBHOE
MOATBEPKICHUE XUMHUYECKOW H3BOJIOUMM. HavanbHble ATamsbl
ouonornyeckoil 3Bomounn. ['unoreza PHK-mupa. [lepBbie knetku u
uX 3Boronusa. @opMuUpoOBaHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB

2.2

Pa3zButne xu3Hm Ha 3emie 1o spaM U nepuojam. Karapxen.
Apxeiickasgs u TmpoTepo3oiickas dpsl. [lameo3olickas spa u ee
MepUobl: KEMOPHUICKUI, OPAOBUKCKUN, CUIYPUNCKHM, JTEBOHCKHM,
KAMEHHOYTOJIbHBIM, IMEPMCKUH. Me3030MCKast 3pa U €€ IEepPUOBL:
TPUACOBBIM, FOPCKUM, METIOBOM.

KaiHo3oiickas 3pa U €€ MNepuoapl: NajJeOreHOBbIM, HEOTCHOBBIM,
AHTPOIIOTEHOBBIM. XapaKTEPUCTHKA KIMMATa M TEOJIOTUYECKHUX
nponieccoB. OCHOBHBIE 3Tanbl 3BOJIOLMM  PACTUTEIBHOTO U
KUBOTHOTO MuUpa. Apomopdo3bl y pacTeHUd U SKUBOTHBIX.
[TosiBnieHue, paclBET U BBIMUPAHUE TPYIIN KUBBIX OPTAaHU3MOB

2.3

CucreMa OpraHM4eCcCKOro Mupa Kak oTpakeHue 3BoJtoluu. OCHOBHbIE
CUCTEMaTHUYECKUE TPYIIbl OPraHU3MOB

2.4

OBOMIOIMSL  4YeNlOBEKa. AHTpPONOJIOTMs Kak Hayka. Pa3Butune




IOPEJCTABICHUN O MPOUCXOXKICHUM YejoBeKa. MeTonpl u3ydeHus
anTponoreHe3a. CXOACTBAa M pa3iMuusi YEIOBEKA U IKUBOTHBIX.
CucreMaTnyecKoe MOJI0KEHUE YETIOBEKA.

JBrmxymue cuiabl  (pakropsl) aHTponoreHe3a. HacmeacTBeHHas
W3MEHUYMBOCTh W €CTECTBEHHBIH o0TOOp. OOmecTBeHHBI 00pa3
’KU3HU, U3TOTOBJIICHHUE OPYAHNNA TPYJa, MBIIIJICHUE, PEUb

2.5

OCHOBHBIC CTaJMM U BETBHU SBOJIOIMU YEJIOBEKA: aBCTPAJIONUTEKH,
Yenosek YMEJIbIH, Yenosek MPSIMOXOALINH, Yenosek
HeaHJepraibckuii, YenoBek pasymHbii. Haxoaku ucKomaeMbIx
OCTaHKOB, BpeMs CYIIIE€CTBOBaHHUsI, 00JACTh pacIpOCTpaHEHUs, 00bEM
TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYIUs

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBLIME pACHl: €BPOINEOMIHASA
(eBpasuiickas), HErpo-aBCTpaIOnIHas (3xBaropuagbHasi),
MOHTOJIOUHAS (a3maTcko-aMepuKaHCKasi). Yeptel
IIPUCIIOCOOTIEHHOCTH IIPEACTABUTENIEH YEIOBEYECKHUX PaC K YCIOBUSAM
CyllleCTBOBaHMs. ENMHCTBO YenoBeuecknx pac. Kputuka pacusma

OpranusMbl U OKpy»Karolas cpeaa

3.1

OKOJIOTUSI KAaK HaykKa. 3aJaud M Pas3leiibl dKOJIOTUH. MeTomsbl
AKOJIOTUYECKUX MCCIEAOBAHMN. DKOJOTMYECKOE MHUPOBO33PEHHUE.
Cpenpl oOWTaHHMS OpPraHW3MOB: BOJIHAs, Ha3eMHO-BO3AYIIHAs,
MOYBEHHAs, BHYTPUOPTaHU3MEHHAS

3.2

Oxonoruueckue  (aktopel.  Knaccudukamuss — IKOJIOTHUECKHUX
dbakTOopoB: abuUOTHYECKHEe, OHOTUYECKMEe U  aHTPOIOTCHHBIC.
JleficTBHE SKOOTUYECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

Abuotuueckue  (pakTophl:  CBET, TeMIlepaTypa,  BIAXHOCTb.
®doronepuoausM. IIpucnocobiieHrss OpraHu3MOB K  JACHCTBUIO
abuotnueckux (pakropoB. bruonornyeckue puTMBI

3.4

buotnueckue Qaxtopel. Buuabl OMOTHYECKHX B3aMMOACHCTBUI:
KOHKYPEHIIHSI, XUIIHUYECTBO, Mapa3uThU3M, MYyTYyaJIU3M,
KOMMEHCAJIU3M (HaxJI€OHMYECTBO, KBApPTHUPAHTCTBO), aMEHCAIIU3M,
HEeWUTpanu3M. 3HauyeHHe OUOTHYECKUX  B3aUMOACUCTBUM IS
CYILLECTBOBAHMS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJOTUYECKUE XAPAKTEPUCTUKH Nonysiiur. OCHOBHbBIEC TTOKA3aTeNn
MOMYJISIMUA: YUCIECHHOCTh, IUIOTHOCTbh, POXAAEMOCTh, CMEPTHOCTb,
NpUpOCT, MUTrpanusa. JlMHaMuKa YHCIEHHOCTH TMOMNYJISIUUU U €€
peryasmnus

COO6HI€CTBa H 3KOJIOTMYCCKUEC CUCTCMbI




4.1

Coo0miecTBO opranu3smMoB - OuoineHo3. CTpyKTypbl OHOIEHO3a:
BUJIOBasi, NPOCTPAHCTBEHHAas, Tpoduyeckas (muiieBas). Bumsi-
NOMHUHAHTHI. CBsI3U B OMOLIEHO3€E

4.2

Dkonornyeckue cuctemsl (skocucreMsl). [lonsTe 06 skocucreme u
ouoreoneHoze. DyHKIMOHAJIbHBIE  KOMIIOHEHTHI ~ 3KOCHCTEMBI:
IPOAYLEHTHl, KOHCYMEHTBI, pPEIyleHThl. KpyroBopoT BewIeCTB Hu
MOTOK DPHEPIUU B HKocucTeme. Tpoduueckue (MUIIEBHIE) YPOBHU
skocucteMbl. IlumeBble nenmu u ceth. OCHOBHBIE IOKa3aTesn
HKOCHCTEMBI: OuoMacca, MPOMYKIHUSA. ODKOJOTHYECKUE MHPAMUIBL:
NPOAYKLIUM, YHUCICHHOCTH, Ounomaccel. CBOMCTBA 3KOCHCTEM:
YCTOHYHMBOCTD, CAaMOperyisinus, pa3sute. Cykueccus

4.3

IIpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. IJKOCHCTEMA
XBOMHOTO MJIM IIAPOKOIMCTBEHHOTO JIECa.

AHTpONOTeHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMBI. YPOOIKOCHCTEMBI.
buomornueckoe © XO3SMCTBEHHOE 3HAYEHHWE AarpoOdKOCHCTEM U
ypOOIKOCHUCTEM.

buopazHooOpazue Kak  (aKTOp  YCTOMYHMBOCTH  3KOCHUCTEM.
CoxpaHeHue OMOJIOTMYECKOTO pa3HO00pa3us Ha 3emiie

4.4

VYyenue B.M. Bepnanckoro o Ouocdepe. I['panuipl, coctaB u
CcTpykTypa Ouocdepsl. JKuBoe BemecTtBO U €ro (yHKUHUU.
Ocobennoctu  Ouocdepbl  Kak  [IO0ATBHOM  AKOCHUCTEMBI.
JluHamuyeckoe paBHOBeCcME U oOOpaTHas CBsi3b B Oumocdepe.
KpyroBopoTsl BemiecTB W OHOT€OXMMHUYECKHE IIMKIBI 3JIEMEHTOB
(yrmepona, azora). 30HaIBLHOCTh OUochepbl. OCHOBHBIE OMOMBI CYIITN

4.5

UenoBeuecTtBo B Ouochepe 3emian. AHTPONOTCHHbIE M3MEHEHUS B
ouocdepe. ['modanbHBIE FKOIOTHYECKUE TTPOOTIEMBI.

OcHoOBa parMoOHAIBFHOTO YIPABICHUS MPUPOIHBIMH PECypCaMu U UX
UCIOJIb30BaHMe. JJocTKeHNs: OMOJIOTMU U OXpaHa MPUPOAbI

IIpoBepsiembie Ha EI'D mo Ouonoruu TpedoBaHus
K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeILHON MPOTPaMMBbI
CpemHero o0Iero oopa3oBaHUs

Kon [TpoBepsiembie TpeOOBaHMS K MPEAMETHBIM pe3yabTaTaM
IpOBEPSEMOT | OCBOCHMS OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMBI CPETHETO
0 TpeOOBaHUs oO1ero o0OpazoBaHus




CpopMUPOBAHHOCTh 3HAHUN O MECTE€ W POJM OHOJOTUU B
CUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTHHBI MHpa, B TO3HAHUU 3aKOHOB
OPUPOJIbI W PEIICHUH JKU3HEHHO BAXHBIX COIUMAJIBLHO-
ATUYECKUX, HOKOHOMHMYECKHX,  OKOJOTHYECKUX  MIpoliem
YeJI0BEUYECTBA, a TAKXKE B PEIICHUU BOMPOCOB PAIMOHATIHLHOIO
MPUPOAOIIONIB30BaHUS, B  (OPMHPOBAHWM  IIEHHOCTHOTO
OTHOILICHUS K TpUpojAe, OOIIEeCTBY, 4YEIOBEKYy; O BKJIaje
POCCHUICKUX U 3apyOEKHBIX YYEHBIX - OHOJIOTOB B pa3BUTHUE
ouonoruu

Bnanenue cucremoil 3HaHHiI 00 OCHOBHBIX METOJAX HAYYHOI'O
MO3HAHUS, HCIMOJb3YEMbIX B OHOJIOTHYECKUX HCCIIEIOBAHUSIX
KUBBIX OOBEKTOB UM DJKOCHUCTEM (OMUCaHHWE, HW3MEPEHUE,
MpOBEJICHNE HAONIONEHMIT); cllocOO0aMU BBISIBICHUSI U OLEHKHU
AHTPONOTEHHBIX U3BMEHEHU B IPUPOJIE.

Ymenue BBIJIBUTaTh TUIIOTE3HI, IPOBEPSTH 170:¢
AKCIIEPUMEHTAILHBIMU  CPEIACTBaMHU,  (OPMYIUPYsS  LEJb
UCCIICOBAHUSA, AaHAJU3UPOBATh IIOJYYEHHBIE pE3yiabTaTbl M
J€JaTh BBIBOJIBI.

BrisiBIEeHME 3aBUCUMOCTH MEXIY HCCIEIYEMBIMUA BEIIMYUHAMU,
O0OBsICHEHHE TIONYYCHHBIX pE3YJbTaTOB U (HOPMYIUpPOBAHUE
BBIBOZIOB C HKCIOJIb30BAaHUEM HAyYHBIX MOHSATHUM, TEOpPUN U
3aKOHOB

YMeHue BIaJeTh CHUCTEMOW OMONOTUYECKHX 3HAHHWM, KOTOpas
BKJIFOYAET: OCHOBOIOJArarume OHOJOTUYECKUE TEPMHUHBI U
NOHATUS (KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BU],
NOMyJIsUsI, dKOCHUCTeMa, OuoIeH03, Ouocdepa; MeTabOIU3M,
rOMEOCTa3, KJIETOYHbIA HMMMYHUTET, OHOCHUHTE3 OeJiKa,
OMOIOIUMEpHI, TVCKPETHOCTB, CaMOPETYISIUA,
CaMOBOCIIPOU3BEJICHUE, HACIEACTBEHHOCTh, HW3MEHUYHUBOCTD,
HSHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouonornyeckue Tteopuu: kinerouHas teopus T. IlIBanna, M.
[Ineinnena, P. BupxoBa; KJIOHAIBbHO-CEJIEKTUBHOTO UMMYHUTETA
II. DOpmux, WN.N. MeuHukoBa, XpPOMOCOMHAs  TEOPHUs
HaciencTBeHHoCcTH T. Moprana, 3akoH 3apOJbIIIEBOrO CXOJACTBA
K. bapa, somonnonnas teopuss Y. JlapBuHa, CHHTETHYECKAs
TEOpHsl IBOJIIOLMH, Teopus aHTponorenesa Y. /lapBuna; teopus
ouoreoneHo3a B.H. CyxaueBa; ywenne H.M. BaBuiosa o
IIEHTpaX MHOTOOOpa3us U TMPOUCXOXKICHUS KYJIBTYPHBIX
pacrenuii, yuenne A.H. CeBeproBa 0 myTsSX M HampaBiIEHUSAX
sBoOIMH, yuenue B.U. Bepnaackoro - o 6uocdepe); 3akoHbI




(emmHOOOpa3usi MOTOMKOB IMEPBOTO MOKOJICHMS], PACUICIUICHHUS
NPU3HAKOB, HE3aBUCHUMOIO HACJEAOBaHUA MpHU3HAKOB [.
MeHpnens;  CHEIUIEHHOTO  HACIENOBAaHUS  TNPU3HAKOB U
HapylleHusi clerieHus reHoB T. MopraHa; roMoJIorH4ecKux
pAIOB B HaclencTBeHHOW wu3MeHunBoctn H.M. Basuiona;
reHeTuyeckoro paBHoBecusi k. Xapau u B. BaiinGepra;
3aponpimeBoro cxonactsa K. bapa; Ouorenetmueckuii 3akoH O.
I'exkxens, @. Mromiepa);

MPUHLUIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (Muaumyma lO. Jlubuxa, 3KOJIOrHYECKOW MUPAMMIIBI
qyucesl, 0MOMacChl U SHEPTHUH);

runotessl (koarepatHoil A.M. OnapuHa, nepBUYHOTO OyJIbOHA
JIx. Xonpaeitna, mukpocdep C. @okca, pudozuma T. Yek)

YMeHue pemniarb NOMCKOBBIE OMOJIOTUYECKUE 3a]1a4M; BBISBIISThH
NPUYMHHO-CJIEICTBEHHBIE  CBSI3M  MEXKIY  HCCIEAyeMbIMU
OMONOTHYECKUMH O0BEKTaMH, TPOIECCaMH U SBICHUSMY,
Jienath BBIBOJIBI M TPOTHO3bI HAa OCHOBAHUM IMOJTYYEHHBIX
pE3YJIbTATOB;

COCTAaBIISITh TEHOTUIIMYECKHE CXEMBI CKPEIIUBAHUS JJISl Pa3HBIX
TUIIOB HACJIEIOBAHMS TPU3HAKOB Y OPraHU3MOB, COCTABIISITh
CXEMbI TIepeHOCa BEUIECTB M JYHEPruu B dKOCHUCTEeMax (Iemu
MUTAHUS, TUIIEBBIEC CETH)

YMeHHe yCTaHaBIMBaThb B3aHMOCBSI3M MEXKIY CTPOEHUEM U
(YHKLIMSIMHU: OPraHOUJIOB, KJIETOK pa3HbIX TKAaHEW, OpraHaMu U
CUCTEMaMH OPraHOB Yy pACTEHMH, >KMBOTHBIX M 4YEJIOBEKa;
MEXJly 3TarlaMyd oOMEeHa BEIECTB; ATallaMy KJIETOYHOTO IMKJIa
U KU3HEHHBIX LUKIJIOB OPraHU3MOB; 3TaaMu SMOPHUOHAIBHOTO
Pa3BUTHS; TEHOTUIIOM U (PEHOTUIOM, (PEHOTUIIOM U (PaKkTOpaMu
cpenbl OOWMTaHMs; TPOLIECCAMU  SBOJNIOLUHU;  JIBIKYLIUMU
CUJIaMH aHTPONOreHEe3a; KOMIIOHEHTAMU Pa3JIMYHBIX SKOCUCTEM
U IPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB

YMeHue BhIACNATH CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHUS BHPYCOB, KIETOK TMPOKAPUOT H  DYKAPHOT;
OHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHIOB,
OMOTeOo1IeHO30B, KOCUCTEM U Ouocdepbl; CTPOSHHUSI OPraHOB U
CHUCTEM OpTraHOB pPAaCTEHHH, YKHBOTHBIX, YEJIOBEKa; MPOIIECCOB
KHU3HEACSITETLHOCTH, MPOTEKAIOIIMX B OpraHW3MaxX pacTeHU,
KUBOTHBIX M YEJOBEKa, OMOJIOTMYECKHX IPOIIECCOB: OOMEHa
BelIeCcTB (MeTaboa13M), HH()OPMALIMU U IPEBPAILIEHUS YHEPTHH,
OpokeHusi, aBTOTPO(HOTO U TeTepOTPOGHOTO THUIOB MUTAHUS,
(oToCHMHTE3a U XEMOCHHTE3a, MUTO3a, MEW03a, raMeTOreHes3a,




AMOpHOTeHe3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
WHIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, TETEPO3HUCA; ACHCTBHI HCKYCCTBEHHOTO
otOopa, CTAOMIM3UPYIOLIETO, JBWKYIIETO W Pa3pbhIBAIOIIETO
€CTECTBEHHOTO 0TOOPA; aNIONaTPUIECKOTO U CUMITaTPUYECKOTO
BUI000PA30BaHUs; BIWSHHS JIBUXKYIIAX CHJI JBOJIONHMH Ha
TeHO(OHT TOMYJIAIHNK;, TMPUCITIOCOOIEHHOCTH OPTaHU3MOB K
cpene OOWTaHWsA, 4YEPENOBAaHUS HANPABICHUHA HBOJIOIHH,
KpyroBOpPOTa BEIIECTB U TTOTOKA YHEPTUU B SKOCUCTEMAX

ChopMUPOBaHHOCTh ~ YMEHHSI  BBIIETSATH  CYIIICCTBEHHBIE
MPU3HAKH  BHUPYCOB, KIETOK TPOKAPUOT M  DYKAPHOT;
OTHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OPraHW3MOB, BHJIOB,
OMOTEOIIEHO30B U SKOCUCTEM; OCOOCHHOCTH MPOLIECCOB OOMEHa
BEIIECTB W TPEBpAIICHUS DSHEPTHH B KJIETKe, (DOTOCHHTE3a,
IJJACTHYECKOTO W DHEPreTHUYEeCKOro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MEi03a, OIUIOJOTBOPCHHMS, PA3BUTHS U Pa3MHOKEHUS,
WHIMBHUIYaJbHOTO PAa3BUTHSl OpraHu3Ma (OHTOTEeHe3a), OOPHOBI
3a CyIIECTBOBaHHUE, €CTECTBEHHOIO O0TOOpa, BHI000pa30BaHMUS,
MIPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, BIUSHUS
KOMIIOHEHTOB JKOCHCTEM, AaHTPOINOIeHHBIX HW3MEHEHUU B
JKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB U
MIpEBpAICHHS SHEPTUU B Orocdepe

YMeHME  UCHONb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI,
OMOJIOTUYECKYI0O ~ TEPMUHOJIOTHIO U CHUMBOJIUKY  JUJISt
JI0Ka3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX
TPYII; B3aUMOCBSI3U OPTaHU3MOB U CPEIbl OOUTAHMUS; €IMHCTBA
YEJIOBEYECKHUX pac; HEOOXOIUMOCTH 30pOBOr0 00pasa *KU3HH,
COXpaHEHMsI Pa3HOO0Opa3vs BUIOB U DKOCHUCTEM KaK YCIIOBHS
COCYIIIECTBOBAHUS TPUPOIBI U YETIOBEUECTBA

YMeHHne KpUTHYECKH OIEHUBATh MH(POPMAITUIO OMOIOTHYECKOTO
CONIEP)KAHMsI;  WUHTEPIPETHPOBATH  JTUYECKHE  ACIHEKTHI
COBPEMEHHBIX  HCCIICJOBAaHUN B  OWOJIOTHMH, MEIUIIMHE,
OMOTEXHOJIOTUY; PAacCMaTPUBaTh TIIOOABHBIE SKOJIOTHUYCCKUE
poOJIeMBl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO TTO3UIIUIO

[IepedyeHsb A1eMEHTOB coliepxKaHus, mpoBepsiemMbix Ha EI'D
1o OUOJIOTHH




Kon

[TIpoBepseMBblil JIIEMEHT COAEPKAHUSA

buonorus xkak HayKa. JKuBbIe CHUCTEMBI U UX HN3YUYCHHC

1.1

CoBpeMeHHas Ouosorus - KOMIUIEKCHAash Hayka. buonoruueckue
HAyKd W H3y4yaemMble UMH Tpobnembl. DyHIaMEHTaIbHBIC,
MIPUKJIATHBIE U TIOUCKOBBIC HAYYHbIE UCCIIEIOBAaHMS B OMOJIOTHH.
3HaueHue Ouosornu B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4dHOM KapTuHbl Mupa. [Ipodeccun, cBA3aHHBIE C OHONOTHEH.
3HaueHWe OHOJIOTMM B MPAKTUUYECKOM JEATEIBHOCTH YEJIOBEKA:
MEIULIMHE, CEIbCKOM  XO3SHCTBE, NPOMBILIUIEHHOCTH, OXpaHe
IPUPOIBI

1.2

XKuBble cucTeMBbl Kak mpeaMer u3zydeHus Ouonoruu. CBoMcCTBa
KUBBIX CHCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JAUCKPETHOCTh U
LEJIOCTHOCTb,  CIIOXKHOCTb M YNOPSIIOYEHHOCTb  CTPYKTYPBHI,
OTKPBITOCTb, camMoopraHu3anus, CaMOBOCIIPOU3BE/ICHHUE,
pa3apaxXKMMOCTb, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

VYpOBHU OpraHU3allM >KUBBIX CHUCTEM: MOJICKYJSPHBIN, KIETOYHBIMH,
TKAHEBBIH, OpraHU3MEHHBIH, NOMYJISILIUOHHO-BUIOBOH,
ASKOCUCTEMHBIN (OMoreoneHoTuueckuit), ouochepusiit. Ilpoieccsl,
OPOUCXOAAIINE B KHUBBIX cucTteMax. OCHOBHbIE NPU3HAKU MKUBOTO.
XKuznp kak Gopma cymecTBOBaHUSI MaTePUH

1.3

Meronpl  Ouojornuecko  Haykud. HaOmromeHue, UW3MepeHHE,
SKCIIEPUMEHT, CUCTEMATU3alus, MmeraaHaiu3. [lonatue o 3aBucCUMoOn
M HE3aBUCHUMOM IepeMeHHOU. llnaHupoBaHue SKCIEpUMEHTA.
IToctanoBka u mnpoBepka runore3. Hymeas runoresa. Ilonstue
BBIOOPKH U €€ JIOCTOBEPHOCTh. Pa3zOpoc B OMOJIOrMYECKUX JAaHHBIX.
OueHka JOCTOBEPHOCTHM TOJNYYEHHBIX PE3yJlbraroB. [IpuunHb
HCKaXCHUSI PE3YJIBTATOB AKCIEepUMeEHTA. [IOHSITHE CTAaTUCTUYECKOTrOo
TecTa

Knerka kak Onojoruyeckas CHCTeMa

2.1

Krnerka - cTpykrypHO-(yHKIIMOHATBHAS €IMHHIIA KUBOTrO. McTopus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas Teopus
(T. IIeann, M. Illneitnen, P. BupxoB). OCHOBHBbIE NOJOKEHUS
COBPEMEHHOW KJIETOUHOU TEOPUHU.

MeToasl MONEKYASIPHOM M KIETOYHOW OWOJOTHUU: MHKPOCKOIIHS,
xpomarorpadusi,  snekTpodope3,  METOA  MEUCHBIX  aTOMOB,
nuddepenimanbaoe HeHTpUudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUT COCTaB KJIETKH. Makpo-, MUKPO- u
YIBTPAMUKPOIIEMEHTHI. Boma u ee ponb Kak  pacTBOPHUTENS,




peareHra, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEILIOPETYIISLUU.
MuHepanpHble BelLIECTBA KIETKH, MX OHonoruueckas poib. Poib
KaTUOHOB M aHHOHOB B KJIETKE.

buonornyeckne nonuMepsl. benkn. AMHHOKHUCIOTHBIM COCTaB
OenkoB. CTpykTypbl OenkoBoi Mosekynbl. [lepBuuyHas CTpyKTypa
Oenka, menTuaHAs CBsI3b. BTopuyHas, TpeTHUYHas, YEeTBEPTHUHAS
cTtpykrypbl. Jlenarypamus. CoiictBa OenkoB. Kiaccuduxars
6enkoB. buonornueckue QyHKINN OCIKOB.

VYrmeBoasl. MoHocCaxapuapl, JaHCaxapuibl, OJIUIOCAXapuAbl U
nonucaxapuapl. OOWUMI MIaH CTpPOEHUs U (U3UKO-XUMUYECKUE
CBOMCTBa yIIeBOJI0B. bruonornueckue GyHKIMH yIIIEBOIOB.

Jlutuapl. T'uapodunsHo-THAPpOdOOHBIE cBoMcTBA. Kiaccudukarus
munuaoB.  Tpurmunepuasl, QOCPOIUNUABI, BOCKH, CTEPOMJIBI.
buonornyeckue GyHKIMH JUIUOB. OO6mue CBOICTBA
Ouonornyeckux  MemOpaH -  TEKy4ecCTb, CIOCOOHOCTh K
CaMO03aMbIKaHHIO, [TOTYIIPOHULAEMOCTH.

Hyxnennoseie kucnorsl. JJHK u PHK. Crpoenne HyKIEMHOBBIX
kucnor. Hyxkneorunpl. IlpmHnmn xomrmuiementapHoctd. [IpaBuio
Yapragda. Crpykrypa JHK - gBoitHas cnupanb. MecToOHaxoXaeHHe
n ouonornyeckue ¢ynkuuu JIHK. Buast PHK. ®yuknum PHK B
KJIETKE.

Crpoenne Mmonekynbl AT®. Makposprudeckue CBA3M B MOJEKYIIE
AT®. buonormyeckue ¢ynkuuu ATD. BoccraHoBieHHbIE
nepeHocuuku, ux GyHkiuu B kietke. Cexksenuponanue JTHK.
CrpykrypHass Ouonorusi: OHOXMMHYECKHEe U  Ouodu3nuecKue
UCCIIEZIOBaHUS COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKY

2.3

Tunel KIETOK: dyKapUOTHUECKasi U MpokapuoTudeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTH4eckol kiaeTkd. KiierouHass cTeHka Oakrepuid
u apxei. OcoOEHHOCTH CTPOCHHS TeTepoTpodHON M aBTOTpOdHOMU
POKAPUOTHUYECKUX KIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3aX.
Crpoenne u  (QYHKIIMOHHUPOBAHUE DYKAPHUOTUYECKOM  KIIETKHU.
[Tna3maruueckas MeMOpaHa (mma3maneMma). Crpykrypa
Ma3MaTU4ecKol ~ MeMOpaHbl.  TpaHCOPT  BEHIECTB  4epes
1a3MaTUYeCcKyr0 MeMOpaHy: maccuBHBIN (auddy3us, oOneryeHHas
mupdy3us), akTUBHBIM (NMEPBUYHBIM M BTOPUYHBIA AKTUBHBIN
TpancnopT). [lomynponuniaemocts MeMmOpanbl. PabGora Harpwmii-
KaJINEBOTO HAcoca. DHJIOIUTO3: MUHOIMTO3, (Paronuros. IK30IUTO3.
Knerounass crenka. CTpykTypa U (QYyHKIIMH KIETOYHOM CTEHKU
pacTeHul, rpuooB.

[urorutazma. I[luto3ons. IluTOockener. JIBM)KEHHWE IUTOILIA3MBI.
Opranouasl  kinetku. OmHOMEMOpaHHBIE OpPraHOWUIBI  KIIETKH:




supomnasmarnyeckas cetb (O11C), anmapar ['onbaku, JIU30COMBI, UX
CTpoeHue U (QyHKIMH. B3auMoCBsI3b 0OJHOMEMOpPAHHBIX OPraHOUIOB
kJIeTku. CTpOoeHHe TPaHyIIpHOTO peTUKyiIyMa. CHHTE3 pacTBOPUMBIX
O0enkoB. CuHTE3 KJIETOUHBIX MeMOpaH. [Tmaakuil (arpaHyIspHBIA)
SHJOIUIa3MaTHYeCKui peTukyinyM. CekperopHasi (pyHKIus ammapara
Tompxu. TpancnopT BewiecTB B KJETKE. Bakyoin pacTUTENbHBIX
kieTok. Knerounsiid cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUAbI KJIIETKU: MUTOXOHAPUH, TITACTHIBI.
Crpoenne u (GYHKIMM MHUTOXOHAPUNW U Twiactui. llepBuuHble,
BTOPUYHBIE U CIIOKHBIE TJIACTHABI (DOTOCHUHTE3UPYIOIMIUX IYKAPHOT.
XJI0pOIUIaCThl, XpOMOIIACTHI, JIEUKOIJIACTHI BHICIINX PACTEHUIA.
HememOpanubsie opradougsl kietku CrpoeHue U (QyHKIUHU
HEeMEMOpaHHBIX OPTaHOMI0B KJIeTKU. Pubocombl. MukpoQuiiaMeHThI.
Mpieunsie kiaeTku. Mukporpyoouku. Kinerounsii nentp. Ctpoenue
U JIBKEHHE KI'YTUKOB U peCHUYEK. MUKpPOTPYOOUKH IIUTOILIA3MBbl.
LlenTpuons.

Anpo. OOonouka sAapa, XpPOMATUH, KapuOIUIa3Ma, SAPBINIKH, HUX
cTpoeHue W (QyHKUMHU.  SAnepHbId  OEJNKOBBIA  MaTpHKC.
[IpocTpaHCTBEHHOE PACIIOIIOKEHHE XPOMOCOM B MHTEP(A3HOM sipe.
benku XxpomMaruHa - THCTOHBI.

Kinerounbsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPHCTHKA KIIETOK
AYKapuoOT (PaCTUTEIIBHOU, )KUBOTHOM, TPUOHOM)

2.4

AccuMumsnUsa U AUCCUMUWIISLIMS - IBE CTOPOHBI MeTaboau3Ma. THrbl
oOMeHa BelIECTB: aBTOTPO(PHBIA U TeTepoTpodHbIA. Yuactue
KHCJIOpoAa B OOMEHHBIX Mpoleccax. DHEPreTUUYecKoe oOecreueHne
KkieTku:  npeBpamieHne AT®D B 0oOMEHHBIX  mpoueccax.
DepMEHTATUBHBIA XapakTep peakIUil KIETOYHOro MeTadoIu3Ma.
depMeHTBhI, HUX CTPOCHHUE, CBOMCTBA W MEXaHU3M JICHCTBHS.
Kodepmentsl.  Omimuus  ¢GepMEeHTOB  OT  HEOPTraHUYECKHUX
KaTajn3aTopoB. benku-akTuBaTOpHI u OENKU-UHTUOUTOPHI.
3aBUCHUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX PEaKUUH OT Pa3IUYHBIX
(bakTopoB.

IlepBrUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KileTke. DoTtocuHTE3.
Ponp xnopomiactoB B nporecce potocunTe3a. CBeTOBas U TEMHOBas
¢da3pl.  IlpomyktuBHOCTH  (PoTOCHMHTE3a. BnusHue pazTUUHBIX
(dbakTOpOB Ha CKOPOCTh (hOTOCHUHTE3a. 3HaUEHUE (POTOCUHTE3A.
XEeMOCHUHTE3. Paznoob6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUGUIUpPYIOIIUE OakTepuH, Kenez00akTepun, cepoOaKkTepuu,
BOJIOPOJIHBIC OaKTepun. 3HAYCHUE XeMOCUHTE3a.

AHaspoOHble opranu3Mbl. Bunbl 6poxenus. [Ipogykrsl OpoxkeHus: u
UX HCIIOJIb30BaHUE YEJIOBEKOM. AHAa3pPOOHBIE MUKPOOPTAaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTHH U BO30OYIUTENN OOJIE3HEH.




AdpoOHBIE  OpraHu3Mbl.  JTambl  HHEPreTUYEecKOro  oOMeHa.
[ToaroroButenbHbIHA dTaM. [ THKOIN3 - OECKUCIOPOIHOE pacCIIeIIICHHE
JTIOKO3BI.

buonornueckoe oOkuciIeHHE, WIM KJIETOYHOE JbIxaHue. Pomb
MUTOXOHAPUIL B TMpoleccax  OHOJOTHYECKOTO  OKHUCIICHHS.
[uxkmmueckue peakmuu. OxuciautenbHoe  (hochopuampoBaHue.
[IpeumyiiectBa a3poOHOro myTd OOMEHa BEHIECTB  MeEpen
aHa’pOOHBIM. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA

2.5

Peakiuu marpuuHoro cuHre3a. [IpMHOMIT KOMIUIEMEHTApHOCTH B
peakuusAxX MaTPUYHOTO CHHTe3a. Peanu3anus HacleACTBEHHOU
uHpopMaruu. [eHeTnueckuii koxa, ero cmoiicTBa. TpaHckpumuus -
MaTpUYHBIN CUHTE3 PHK. [IpuHIMTIBL TPaHCKPUIILINN:
KOMIUIEMEHTAPHOCTh,  AHTHUIAPAJUIENIBHOCTh,  ACHMMETPUYHOCTb.
Tpancasuus u ee stanel. Yuactue TpancnoptHeix PHK B Onocunrese
Oenka. YcinoBusi OuocuHTe3a Oenka. KomupoBaHue aMHHOKHCIIOT.
Posnb pubocom B GmocunTe3e Oernka.

Opranuszanuss reHoMa Yy IIPOKapHOT W JyKapuor. Perymsanus
aKTUBHOCTH T€HOB y HpokapuoT. ['unoresa onepona (. JKaxoo, XK.
Mano). Perynsiuuss oOMeHHBIX mpolueccoB B KieTke. Kiierounsiit
rOMeO0CTas.

Bupychl - HekseTouHble (OPMBI XKU3HU U OOJIMraTHbIE IMapa3uThl.
CrpoeHne TMpOCTBIX ©  CIOKHBIX BHPYCOB, PETPOBUPYCOB,
OakTeprodaros.

BupycHbie 3a0osieBaHMs 4enoBeKa, XKMBOTHbIX, pacteHuil. CITN/L,
COVID-19, commanpHbIe 1 METUITUHCKHE TPOOIEMBI

2.6

Krnerounslii nuki, ero nepuoasl u perymsinus. Matepdaza u MUTO3.
OcobeHHOCTH TpoLEcCoB, NMpoTekaiux B nHTepdase. [loarotoBka
KJIETKH K jeneHuto. IIpecuHtretndeckuii (MOCTMUTOTHYECKUIN),
CUHTETUYECKUI U MOCTCUHTETUYECKUI (TPEMUTOTUYECKHIT) TEPUOJIbI

uHTEp(a3bl.
Marpuunbiii  cunte3 JHK-permmukanus. IlpuHuunsl penmkanuu
JIHK: KOMIUIEMEHTAPHOCTb, MOJTYKOHCEPBATUBHBIN CHHTE3,

aHTUnapaenbHocTb. Mexannsm permukanuun JHK. Xpomocowmsr.
Crpoenue xpomocoMm. Temomepbl M TejloMepa3a. XPOMOCOMHBIN
HAa0Op KJIETKU - KapUOTHI. JIWTIJIOWIHBIA W TaruIOWIHBIA HAOOPHI
XpoMocoM. [ oMostoruuHbeIe XpoMOCOMBI. 110J10BBIE XpPOMOCOMBI.
Jlenenue kieTkud - MuTo3. CTaauu MUTO3a U MPOUCXOIAIINE B HUX
npoueccel. Tumnbsl MuTo3a. KaproknHes u IMTOKHHE3. brosmornyeckoe
3HQUEHUE MHUTO3a. Perymsinuss MHTOTHYECKOIO IUKJIA KIETKHU.
[Tporpammupyemast kjeTouHasi TuOesb - arnomnTo3.

OyHKIUOHAIbHAA T€HOMUKA




OpFaHI/ISM Kak OMoJIorm4ecKasi cucteMa

3.1

OnHOKJIETOUHBIE, KOJOHHUAJIbHBIE, MHOTOKJIECTOYHBIC OpPTraHU3Mbl U
MHOTOTKAHEBBIE OPTaHU3MBI.

@opMbl  pa3MHOXKEHHUSI ~ OpPraHu3MoB:  Oecrmoiioe  (BKIIIOYas
BEreTaTuBHOE) M MoJoBoe. Buasl 0Oecrnoioro pa3sMHOKECHUS:
MOYKOBAaHUE, CTIOPYIIALIMS, PparMeHTalus, KIOHUPOBAaHHUE.

[TonoBoe pasmuoxeHue. llonoBele KieTKH, WM raMeTsl. Menos.
Cramun wmeniosa. IloBenenue xpomocoM B mero3e. Kpoccunrosep.
buonornueckuit cMpICI MeK0O3a U MOJOBOTO mporecca. Meno3 u ero
MECTO B >KM3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponsiieBoe pasurue. ['amerorenes y xkuBOTHBIX. [losoBbIE
xene3pl. O0pa3oBaHUe U pa3BUTHE MOJOBBIX KieTOK. CriepMaToreHes
n ooreHe3. CrpoeHune mONOBBIX KIETOK. OIUIONOTBOpEHNE U
AMOpHOHATBHOE Pa3BUTHUE KUBOTHBIX. CIOCOOBI OIJIOJOTBOPECHMUS:
Hapy»KHO€, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHoe pa3BuTHe opranu3mMoB (oHTOorenes). Craauu
AMOpUOTeHe3a KUBOTHBIX (Ha mpuMepe Jsrymku). Jpoobnenue. Tumsl
JpOOJICHUS. OcobenHoctu IpoOJeHus MJICKOTTUTAIOIIHX.
3apopIlieBble JTUCTKUA (racTpyssiius). 3akiajKka OpraHoOB M TKaHEH
U3  3apOJBIIIEBBIX  JUCTKOB. B3anMHOE  BIMSHUE  YacTel
Pa3BUBAIOILETOCS 3apojibliia (3MOpHOHAIbHAS UHIYKIKA). 3aKiIaaKa
IJaHa CTPOCHUSI JKUBOTHOTO KaK pe3yiabTarl HepapXU4eCKuX
B3aMMOJICHCTBUII TeHOB. BrusHue Ha >MOPHOHAIBHOE pPa3BUTHE
paziuuHbIX (PakTOpoB OKpyxkarouied cpenbl. Poct u  pasButue
KUBOTHBIX. [locTamMOpronanbHbld mnepuon. Ilpsimoe u Hempsamoe
pazButhe. Pa3Butue ¢ wmetamopdo3oM y O€CHO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buoiorndeckoe 3HaueHUE MOPSIMOTO H
HEMpPSIMOTO Pa3BUTHUA, UX PACIPOCTpPaHEHUE B mpupoae. Tumsl pocra
KUBOTHBIX. (DaKTOpbl PETYNIAUU POCTAa KUBOTHBIX M 4YEJIOBEKA.
Craguu mocTAIMOpPHOHANIBHOTO Pa3BUTHSA Yy JKHMBOTHBIX W UEJOBEKA.
[Tepuonsl OHTOrE€HE3a YEIOBEKA.

Pasmuoxenue u pazpurue pacrenuid. ['amerodpur u ciopodur. Meiios
B JKM3HEHHOM IMKJIe pacTteHuit. OOpazoBaHHE CIOp B IMPOIECCE
Meio3a. ['ametoreHe3 y pactenuii. Omnjaog0TBOPEHUE U Pa3BUTHUE
PaCTUTENIbHBIX OPraHU3MOB. /[BOMHOE OTIOJOTBOPEHHE Y IIBETKOBBIX
pactenuii. OOpa3zoBaHuEe U Pa3BUTHE CEMEHU. MeXaHU3MBbI PETYJISINH
OHTOTEHEe3a y PAaCTCHUH U )KUBOTHBIX

3.2

HCTOpI/Iﬂ CTAHOBJICHUA U pPa3sBUTHUA I'CHCTUKU KAaK HAYKH. OcHOBHBIC
FCHETUUYCCKUE TOHSATHUS M CHUMBOJIbI. 1 OMOJIOTHUYHEBIE XPOMOCOMBEI,
AJJICJIbHBIC T'CHBI, AJbTCPHATHBHBLIC IIPHU3HAKMH, ,Z[OMI/IHaHTHBII\/'I )41
peuecanHmﬁ IIPpHU3HAK, TOMO3UT0Ta, IreTc€po3urora, 4YucrTras JIMHHUA,




FI/I6pI/II[I>I, I'CHOTHII, (I)CHOTI/IH. OcHOBHBIC MECTOABI TI'CHCTHKU!
FH6pHHOHOFHq€CKHﬁ, HHTOHOFH‘IGCKI/Iﬁ, MOHeKYHHpHO-FeHeTH‘IeCKHfI

3.3

Monorubpugnoe ckpemniuBanue. IlepBeiii 3akoH MeHzens - 3aKoH

eIMHOoOoOpa3usi  rubpuaoB  mepBoro  mnokojeHus.  [lpaBuio
JOMHUHHMpOBaHUsA. BTopoli 3akoH MeHnens - 3aKoH pacllerieHus
PU3HAKOB. [uTonoruueckue OCHOBBI MOHOTHUOPUJTHOTO

CKpenuBaHus. [ umore3a 4MCTOThI TaMeT.

AHanmu3upymouiee — cKkpemuBaHue.  [IpoMexyTOUHBIA — XapakTep
HacinenoBaHus.  PacmieruieHne  nNpu3HAKOB  OPU HEMOJIHOM
JIOMUHUPOBAHUH.

HuruOpuaHoe ckpemnBanue. Tpetwil 3akoH MeHzaens - 3akoH
HE3aBUCHMOTO HACJIEIOBaHUs NMPU3HAKOB. LluToIOrMuecKkre OCHOBBI
JUTHOPUIHOTO CKPEIIUBAHUS.

CuenieHHoe HacienoBaHue TmpuszHakoB. PabGoret T. Moprana.
CueryieHHOE HacJeIoBaHWE TE€HOB, HAPYUICHHWE CICIJICHUS MEXIY
reHaMu. XpOMOCOMHAasi TEOPUS HACIEACTBEHHOCTH.

'enetnka mnosa. XpPOMOCOMHBIM MEXAHU3M OIPEACIICHUS TI0JIa.
AyTOCOMBI ¥  TMOJOBBIE  XpPOMOCOMBI.  lomMorameTHobli |
reTeporamMeTHeId noJl. ['eHeTndeckas CTpyKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue mnpu3HAKOB, CIEIUICHHBIX C TOJOM. [€HOTHN Kak
LEJIOCTHAs cucteMa. [ImernoTponus - MHOXKECTBEHHOE JIECTBUE T'€HA.
MHOXeCTBEHHBIN anIeaInu3M. B3anMoaelcTBie HeaJUICIbHBIX T'€HOB.
Komnnemenrapaocts. Onucras. [lonumepus

3.4

B3aumogeiicTBre reHoTHNa U Cpeabl pH POpMHUPOBAHUM (DEHOTHIIA.
M3MeHUYnBOCTh NPU3HAKOB. KadeCcTBEHHbIE U KOJIMYECTBEHHBIE
IPU3HAKH. Bunel  M3MEHUYMBOCTH: HEHACJE/ACTBEHHAss U
HAaCJICCTBEHHAS.

MoaudukaiionHass U3MEeHYMBOCTh. Ponb cpenbl B (hopMHpOBaHUU
MOIU(PUKAIMOHHOW H3MEHYMBOCTUH. Hopma peakuuu npHu3HaKa.
Bapuaunonnslii psa u BapuauuonHass kpuBas (B. Horanncen).
CBoiicTBa MOAM(PUKALUOHHON U3MEHYMBOCTH.

I'enoTunuueckas  u3MeHYMBOCTH.  CBOMCTBA  T€HOTUITMYECKOU
M3MEHYHUBOCTH. Bunbt TeHOTUITNYECKOU M3MEHYUBOCTH:
KOMOWHATHBHAs, MyTallUOHHAs!.

KomOuHaTuBHas M3MEHYMBOCTh. Mei03 1 MOJI0BOM MPOIIECC - OCHOBA
KOMOWHATUBHON U3MEHUYNBOCTH. Posb KOMOMHATUBHON
M3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO pa3Hoo0pa3us B mpeeiax
OJTHOTO BHUJA.

MyTanuoHHass ~ U3MEHYMBOCTb.  Buasl  Myranumi:  T'€HHBIE,
XpOMOCOMHbBIE, TeHOMHbIe. CHOHTaHHbIE U HWHAYLUUPOBAHHBIC
MYyTaluu. SAnepubie U LUATOIJIA3MATHYECKHE MyTaLHH.




ComaTtnueckue M MOJOBble MyTanuu. [IpUYMHBI BO3HMKHOBEHUS
MyTaluuii. MyTareHsl 1 UX BIHMSHUE HA OPTaHU3MbI. 3aKOHOMEPHOCTHU
MYTallHOHHOTO  Tpolecca. 3akOH TOMOJIOTMYECKUX pSIOB B
HacnencTBeHHo u3MmeHunBoctu (H.M. BasunoB). Buesnepnas
M3MEHYUBOCTh U HACJIEICTBEHHOCTD

3.5

KapI/IOTHH YCJIOBCKA. MC)KILYHapOI[HaH IIporpaMma HCCJIICAOBAHUA
I'CHoMa  4YCJIOBCKaA. MCTOIII)I HN3Yy4YCHHUA  TI'CHCTUKU  YCJIOBCKA:

reHEeaJIOrnueCKui, OJIM3HEIOBEIN, U TOTCHETHYCCKHM,
MOMYJSIIMOHHO-CTATUCTUYECKUM, MOJICKYJISIPHO-TEHETUYECKUH.
CoBpemeHHOE onpeiesICHHE TCHOTHIIA: MMOJTHOTEHOMHOE

CEKBECHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM uuciie ¢ momoupio [11P-
aHaimm3a. HaciencTBeHHble 3a00jeBaHHs 4YeJIOBEKa. [ EHHBIE H
XpOMOCOMHBIE OO0JIE3HM 4YenoBeKka. bone3Hn ¢ HacieICTBEHHOU
MPEIPACIIONOKEHHOCThIO. 3HAUEHUE MEAUIMHCKOM TE€HETUKU B
IPEIOTBPAIICHUH U JICUEHUH TeHETHYCCKUX 3a00JeBaHUI UeoBeKa.
CTBOJIOBBIE KJICTKU

3.6

JlomecTrKanus U CeJIeKIUs. 3apOKICHUE CENIEKINH U JIOMECTUKALIAH.
VYuenue H.W. BaBuiioBa o 1ieHTpax MpOUCXOXKICHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuil. Ponb cenekiuu B CO34aHUU COPTOB PACTEHUM
1 nopof *KUBOTHBIX. COpT, mopoaa, mTamM. 3aKOH TOMOJIOTHYECKUX
pAlOB B HacneACTBeHHOM wu3meHuuBoctu H.M. Basunosa, ero
3HAYEHUE JJIs1 CETIEKIIMOHHOM paboTHhI.

MeTtoasl cenekimoHHOM padoThl. ICKycCTBEHHBIM OTOOp: MacCOBBIN
U WHIUBUAYAJIbHBIA.  OJTanmbl  KOMOMHAIIMOHHOW  CEJICKIUH.
HcnpiTanue mpou3BOAUTENCH MO MOTOMCTBY. OTOOp MO T€HOTHIY C
MOMOIIBI0 OIEHKH (PEHOTUIIa MOTOMCTBA W OTOOP MO TEHOTHUITY C
nomolupio anaau3a JIHK.

HcKycCTBEHHBIE MyTareHe3 Kak METOJ CEJEKIMOHHOM paloThlI.
PannanmoHHpIl 1 XUMUYECKUN MyTareHe3 Kak NCTOYHUK MYTalHi y
KyJIBTYpHBIX  (opM  opraHu3mMoB. Hcmoiap30BaHWE T€HOMHOTO
penakTUpoBaHus U MeToAoB pekoMOuHaHTHBIX JIHK mist momyuenus
HCXOAHOTO MaTepHaIa sl CEJICKIHUN.

[lonyyenne  monumiaonnoB.  BHyTpuBHmoBas  ruOpuauzanus.
bnuskopoacTBeHHOE cKpemuBanue, Wi nHOpuauHT. HeponcTBenHoe
CKpelnIuBaHue, Wiu ayTopuawHr. [erepo3rc u ero MNpUYHHBL.
Hcnonp3oBanue rerepos3uca B cenekuun. OTaaneHHas THOpUan3aIus.
IIpeononenne Oecruiogusi MEXBHUIAOBBIX THOPUIOB. JloCTHKeHUS
CEJICKIIUU PACTEHUMN U KUBOTHBIX

3.7

OOBEKTHI, HCTIOJB3yeMble B OHOTEXHOJOTHH, - KIETOYHBIE U
TKAaHEBBIC KYIBTYpPbl, MHKPOOPTAHM3MBI, WX XapaKTEPUCTUKA.
TpamguuuoHHass  OMOTEXHOJIOTHS: xJ1e00mneueHue, MOJIyYEHHUE




KHUCJIOMOJIOYHBIX MPOJYKTOB, BHUHOAENANE. MUKpPOOMOIOrHYeCKUi
cuHTe3. OOBEKThl MUKPOOHOIOTUUECKUX TeXHOMOTrui. [Ipon3BoacTBo
Oenka, AMHUHOKHUCJIOT u BUTaMUHOB. HckyccTBEeHHOE
OIUIOJIOTBOPEHHE. PEKOHCTPYKIMS SMUEKIETOK W KIOHUPOBAHUE
YKABOTHBIX. METOI TPAHCIUIAHTALIUU AJIEP KIETOK.

XpOMOCOMHAas1 U TeHHasi MHXKEeHEPUs. MICKyCCTBEHHBIN CHHTE3 TeHa U
KOHCTpyupoBanue pekomOmHaHTHRIX JIHK.  JlocTmwkenus wu
MEPCHEKTUBBI XPOMOCOMHOM M T€HHOW HHXEHEpUHU. MEIUIMHCKUE
OuoTexHooruu. Mcroib30BaHNE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOrooOpaszue OpraHn4eCcKoro Mupa

4.1

buonornueckoe pasHooOpasue opraHuzMoB. CoBpeMEHHas cHCTEMa
opraHuyeckoro wmwupa. IlpuHUIMIBI KiIaccUPUKAIMK OPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OcCoOEHHOCTH CTPOEHUSI U JKU3HENEATEIbHOCTU OJHOKJIETOYHBIX
opraHusMoB.  bakrtepum,  apxed,  OIHOKJIETOYHBIE  TPHOBI,
OJTHOKJIETOYHBIE BOJOPOCIIH, Jpyrue MNpOoTUCTH. KosloHnanbHbIE
OpraHu3Mbl. JIBUKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMeOOHJIHOE,
KTYTHKOBOE, PECHHYHOE. 3aIUTA y OJHOKJIETOYHBIX OPTraHU3MOB.
Pa3apaxxnumMoCTh y OTHOKIIETOUHBIX OPTraHU3MOB. TakCUChI

4.2

MHoroksieTouHbIe pacTeHHs. B3anMOCBsI3b 4acTE MHOTOKJIETOYHOTO
oprann3ma. TkaHM, OpraHbl U CHUCTEMBI OPraHOB MHOTOKJIETOYHOTO
opranusma. OpranusMm Kak €auHoe 1enoe. TkaHu pacteHuil. Tumbl
pacCTUTENbHBIX TKaHEW: oOpa3oBaresibHasA, MOKPOBHAS, MPOBOASAIIAL,
OCHOBHasi, MexaHudeckas. (OCOOCHHOCTH CTpPOEHHs, (DyHKUHA U
PacCIIONOXKEHN TKAaHEN B OpraHax pacTeHU

4.3

BereraruBHple W TeHepartWBHbBIE Opranbl pacreHnil. @OyHkuun
OpranoB u cucrteM opraHoB. Kapkac pacrenuit. JIBuxkeHune
MHOTOKJIETOYHBIX PACTEHUM: Tpomu3Mbl W Hactuu. [lommomenwne
BOZBI, YIJIEKMCJIOTNO ra3a W MHUHEPAJbHBIX BEIIECTB PACTCHUSMH.
Jpixanue pacteHuil. uddys3us razoB yepe3 MOBEPXHOCTb KIETKHU.
TpaHcnOpTHBIE CHCTEMBI pacTEHUN. Beiaenenue y pacteHuil. 3ammra
Yy MHOTOKJIETOUHbIX pacTeHui. Kyrtukyma. CpencrBa NMacCUBHOM H
XUMHYECKOM 3aIUTEL. OUTOHIUIEI.

Pazgpaxumocte u perynsuuss y opraHu3sMoB. Pasnpaxxumocts u
peryisauus y MHOTOKJIETOUYHBIX pacTeHH. POCTOBBIE BemecTBa U UX
3HAYCHHE

4.5

MHOTOKJIETOUHEBIE ’KUBOTHEIE. BzanmocBsi3e qyacTeu
MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CUCTEMBI OPraHOB
MHOTOKJICTOYHOTO opraHu3ma. Opraiu3Mm Kak €IMHOE IIeJOe€.




I'omeocTa3. TkaHu >KUBOTHBIX M 4YeJIOBEKA. THUIIBI )KUBOTHBIX TKAHEH:
SIUTEIHAIbHA, COCJIMHHUTEIbHAS, MBIIIICYHA, HEpBHasI.
OcobenHoctu cTpoeHMs, GYHKIMM M PACHOJOKEHHS TKaHEH B
OpraHax >KMBOTHBIX U YEIIOBEKA

4.6

Opranbl M CHCTEMBI OpPraHOB >KMBOTHBIX. DYHKIMM OPraHOB H
cucteM opraHoB. Omnopa Tena opranu3mMoB. CKeleTbl OTHOKIECTOYHBIX
U MHOTOKJICTOUYHBIX XHWBOTHBIX. HapyXHbIi U BHYTPEHHUW CKEJICT.
CrpoeHue 1 TUIbI COEUMHEHUS KOCTEH.

JIBm>keHHEe MHOTOKJICTOYHBIX JKHMBOTHBIX. [IWTaHWe IKHMBOTHBIX.
[IutaHne MO3BOHOYHBIX >KHMBOTHBIX. J[pIXaHHWE >XMBOTHBHIX. KoxkHOE
neixanue. JKabepHoe 1 JIeroYHoe JbIXaHue.

JIpIXaHWe TO3BOHOYHBIX >KMBOTHBIX. DJBOJIOIMOHHOE YCIIOXKHEHUE
CTPOECHUS JIETKMX TO3BOHOYHBIX >KUBOTHBIX. JlpIXaTeiabHas cuUcTEMa
yejgoBeka.  MexaHu3M — BEHTWIALMM  JITKUX Yy  OTUIl W
MJICKONIUTAIONIMX. TpaHCIOPT BEHIECTB Y OpraHu3MoB. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoOBEHOCHas cucremMa H €€ OpraHbl.
KpoBeHocHas  cucTteMa  MO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAIlIeHHUS. DBOJIIOIIMOHHBIC YCIOKHEHUS CTPOCHMUS
KPOBEHOCHOM CHUCTEMBbl TO3BOHOYHBIX J>KMBOTHBIX. BbIjeneHue y
OpraHu3MoB. Brizenenue y >XUBOTHBIX. COKpaTUTEIbHBIC BaKyOJIH.
Opranbl  BbiziesieHUs. CBsI3b TOJIOCTH Tella € KPOBEHOCHOM H
BBIJICTTUTEILHON cucTeMaMu. BrijiesieHre y MO3BOHOUHBIX KUBOTHBIX.
3ammTa 'y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpoBBI U  uX
MPOU3BOJHBIE. Pa3ApakuMoCTh W peryisinus Yy OpraHUu3MOB.
PazapaxkxumMocTh 'y OJHOKJIETOYHBIX  OPraHU3MOB.  TaKCHCHI.
PazapaxkumocTh W peryiasiiusi y MHOTOKJIETOYHBIX PACTEHUM.
PocToBbIe BemiecTBa 1 MX 3HAYCHUE.

HepBhast cuctema u peduieKTopHas Peryisius y MHOTOKJICTOYHBIX
KUBOTHBIX. HepBHas cuctemMa M €€ OTHAENbl. DBOJIOIMOHHOE
YCJIO)KHEHUE CTPOCHHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputmMoB W mporpamMm g 3(PQPEeKTUBHOU
(YHKIIMOHATBHOM aHHOTAITNH TCHOMOB, TPAHCKPUIITOMOB,
IIPOTEOMOB, METa00JIOMOB MHUKPOOPTaHU3MOB, PACTEHUMN, JKMBOTHBIX
M YeJ0BEKa

OpFaHI/IBM YCJIOBCKa 1 €10 310POBLC

5.1

Opranbl U CUCTEMBbI OpPraHoB 4enoBeKka. OTAEenbl TOJIOBHOTO MO3Ta
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednekropHas mgyra.
besycnoBubie u ycnoBHble peduiekchl. ['ymopanbHas peryasuus u
DHJIOKPUHHAs ~ CHUCTEMa JKUBOTHBIX UM  4esnoBeka. JKenessl
SHJIOKPDUHHOW CHUCTEMBI M WX TOPMOHBI. JleMCTBME TOPMOHOB.
B3auMocCBsI3p HEPBHOW W 3HAOKPUHHOM cHUCTeM. [wumoramamo-




runopuzapHas cucrema. Pedrmekc wu  peduexkropHas  gyra.
be3ycioBHbIE U YCIIOBHBIE pehIeKCh

5.2

3amura opraHu3ma OT Ooje3Heil. MMMyHHas cuctema uyesoBeKa.
Knerounslii W ryMOpajbHBII ~ MMMYHHUTET.  BpOXKIECHHBINH,
NpUOOPETeHHBINH crienuPuueckuii UMMYHUTET. Teopusi KIIOHAJIbHO-
cenexktuBHoro ummyHnurera (I1. Opmux, @.M. bepuet, C. Tonerana).
BocnanureneHble  OTBETBI  OpraHU3MOB. Poiib  BpOXKIEHHOIO
UMMYHUTETA B PA3BUTHUU CUCTEMHBIX 3a001eBaHUMN

5.3

KpoBenocHas cuctema u ee opranbl. Cep/ilie, KPOBEHOCHBIE COCYbI U
kpoBb. Kpyru kpoBooOpaienus. Pabota cep/nia u ee peryisius

5.4

Hpixanue uenoBeka. [{uddy3us razoB uepe3 MOBEPXHOCTh KIETKHU.
JlpixarenpHas CHCTEMa 4YeJloBeKa. /J[pIxarenpHass TOBEPXHOCT.
Perynsuus apixanus. JlpixarenbHble 0ObEMBI

9.5

[InmeBapurenbHas cucrema 4enoBeka. OTIenbl MUIEBAPUTEIBHOTO
TpakTta. IlnmeBaputenbHble — Kene3bl.  BHyTpumosmoctHoe
BHYTPHUKJIETOYHOE NTUIIEBAPEHUE

5.6

[TokpoBel u ux mpousBogHble. OpraHbsl BbiAeneHus. [loyku.
Crpoenue u pyHKIIMOHUpOBaHKUE HehpoHa. OunmbTpanus, CeKperus u
oOpaTHOE BCAachIBaHHE KaK MEXaHW3MBI PAOOTHI OPTaHOB BBIICICHUS.
OO6pa3oBaHKe MOYH Y YEJIOBEKA

5.7

JIBr>kKeHUE yesloBeKa: MblllieuHas cucrema. CKeJIETHbIC MBIIIIBI U UX
pabora. CTpoeHHUE 1 TUIIBI COSAUHEHUS KOCTEH

Teopus sBoMIONMK. PazBuTHE )XM3HU HA 3eMiie

6.1

OBomonnonHas teopusa Y. JlapsuHa. [Ipennocsuiku BO3SHUKHOBEHUS
napBrHHM3Ma. JKn3Hb 1 HaydHas nestenbHocTh Y. /[apBuHa.
JBrxymue cuibl 3Bomouuud BuAoB mo Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTb  Pa3MHOXKEHHsS  OpPraHU3MOB,  HACJIEICTBEHHAas
U3MEHUMBOCTb, OOphOa 3a CyIlIeCTBOBAaHUE, €CTECTBEHHBIM U
HCKYCCTBEHHBIN 0TOOD).

Odopmiienne  cunretnueckodr  Teopunm  sBomooruu  (CTDO).
HeittpanbHas Teopust »Bomtonuu. CoBpeMEHHas JBOJIOLMOHHAS
Oouonorus. 3HaYeHHE SBOJIIOLMOHHOW TeOopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUpPa

6.2

[Tonynauus kak sleMeHTapHas eAuHula 3Boioluu. COBpEMEHHbIE
METOMIbI  OIEHKH T'eHETHYECKOTO pa3HooOpaswsi H  CTPYKTYPHI
nonyisiiuii. Mi3Menenne renodoHaa MOMYISIAA KaK dJIeMEHTapHOe
ABOJIIOLIMOHHOE SIBJICHUE. 3aKOH TE€HETUYECKOTO paBHOBecHs JIxk.




Xapnau, B. BaiinGepra.

OneMmeHTapHble  (akTOpbl  (IBWXKYIIME  CHJIBI)  DBOJIIOLIMH.
Mytanuonnsii  miporiecc. KomOunaTtnBHass u3MeHYMBOCTH. [perid
T€HOB - CIy4allHble HEHAIPABJICHHbIE U3MEHEHMS YacCTOT aJlJIeNeil B
nomynsinusax.  O¢pdekr  ocHoBarens.  Murpamun.  M3omsamus
nomyJsinuii: reorpaduyeckas (MPOCTpaHCTBEHHAs), OMOIOTHYECKas
(penpoayKTUBHAS ).

EctecTBeHHBIN 0TOOp - HampaBisromuii GakTop 3Boiouun. Oopmbl
€CTECTBEHHOIO orbopa: JBHKYLIUN, CTaOUIN3UPYIOLIUH,
paspeiBaroluil (AU3pynTUBHBIN). [TooBOM O0TOOD.
[IprcnocoOaeHHOCTh OPraHU3MOB KaK pe3yiabTaT MHUKPOIBOJIIOLHH.
Bo3HuKHOBEHHE NPUCTIOCOOIEHUH Yy OpraHu3MoB. ApomMop¢o3bl U
yauoanantauuu. llpuMepsl npucnocoOneHHid y  OpraHHU3MOB.
OTHOCUTETBHOCTD MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u crpykrypa. BugooOpazoBaHue Kak pe3yabTar
MUKPO3BOMIOIMH. 30511118 - KiItoueBoil (akTop BHI000Pa30BaHUS.
I[lytm  u  cmocoObl  BHI0OOpa30BaHUS: ajIonaTpuyecKoe
(reorpaduueckoe), cumMnaTpuyeckoe (IKOJI0THYECKOe), "MIHOBEHHOE"
(nomumuionau3anus, ruOpuan3anus). JMUTeTbHOCTh 3BOTOLUOHHBIX
MIPOLIECCOB.

Mexanu3mbl pOpMUPOBAHHS OUOIOTMYECKOTO Pa3HO00pasusl.

Ponb 3BOMIOIIMOHHON OMOJIOTMHM B pa3padOTKE HAYYHBIX METO/OB
coxpaHeHusi OuopazHooOpasusi. MUKPO3BOMIONMS U KOIBOJIOLUS
napasuToB U UX X035eB. MexaHu3Mbl (POPMUPOBAHUS YCTONUYHUBOCTU
K aHTUOMOTHKAM U CIIOCOOBI O0PHOBI C HEl

6.3

Metoapl u3ydeHus: Makpol3BoonuU. [laneoHTonornueckue MeTobl
m3ydeHust sBomouuu. llepexonnnie Gopmbl U (UIOTEHETHUYECKUE
PSAIIbI OPTraHU3MOB.

buoreorpaduyeckre wmetonasl u3yudeHus HdBoitonuu. CpaBHEHUE
diopsl U ¢ayHbl MaTepuKOB M OCTpoBOB. buoreorpaduueckue
obnacTtu 3eMiu. BUIBI-9HIEMUKHN U PEITUKTHI.

OMOPHOJIOTUYECKHE U CPaBHUTEIHLHO-MOP(HOIOTHUECKAE METObI
U3YYEHUS DBOJIIOUMU. [EHETHYeCKHEe MEXaHU3Mbl  HBOJIIOIUU
OHTOT€HE3a U IMOSBJICHHS 3BOJIOIMOHHBIX HOBIIECTB. [ OMOJIOTMUHbBIE
U aHAJIOTUYHBIC OpraHbl. PyluMeHTapHbIe OpraHbl U AaTaBU3MBI.
MounekynsipHO-TeHETUUECKHE, OMOXMMHUYECKUE W MaTeMaTHYeCKUE
METO/Ibl U3YUYEHHMs HBONIONUU. [oMosoruuHbie reHbl. COBpEMEHHbBIC
METO/Ibl TOCTPOEHUSI (PUIOTEHETUYECKUX JEPEBbEB. XPOMOCOMHBIC
MYTaIlUHA U SBOJTIOLUS TEHOMOB.

OOGmue 3akoOHOMEpPHOCTH (MpaBuia) H3BojOIMU. HeobGparumocThb
ABONIOUMH. AnanTthBHasg paguanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUH




6.4

HayuHbie runote3bl mMpouCcXoKIeHUs KU3HU Ha 3emie. AOMOreHe3 u
naHcrnepmusi. JloHay4HbIE NPEICTABICHUS O 3apOXKIACHUU JKU3HU
(kpearmonusM). ['unore3a MOCTOSIHHOTO CaMO3apOXKIICHUS KU3HU U
ee onposepkeHue onbitamu @. Peau, JI. Cnannannanu, JI. [acrepa.
[IpoucxoxaeHue >KU3HU U aCTPOOHOIIOTHSI.

OcHOBHBIE 3Tanbl HeEOpraHudeckol HsBomoonuu. IlmaHerapHas
(reosoruyeckas) SBOJIONHMSI. XHUMHYECKas SBOJIONKS. AOHOTESHHBIN
CHUHTE3 OpPraHUYeCKUX BellecTB U3 Heopranmueckux. OmnbiT C.
Munnepa u I. IOpu. OO6pa3zoBaHue NOIUMEPOB U3 MOHOMEPOB.
Koaneppatnas runore3a A.M. OmnapuHa, rumore3a IEPBHYHOIO
oynbona Jx. XomnmeliHa, reHermdeckas rumnore3a [. Memiepa.
Pu6oszumbr (T. Yex) u rumore3a "mupa PHK" V. T'unbGepra.
dopmupoBaHre MEMOpPaH U BOBHUKHOBEHUE MPOTOKIIETKH.

Ucrtopust 3emnn u MeToIbI €€ u3ydyeHus. Mckonaemble OpraHnuecKre
ocratku. leoxpoHonoruss u ee wmeToAapl. OTHOCHUTENbHAS W
abcomioTHAsE TEeOXpOoHONOorusl. [eoXpoHONOrMYecKas IIKaua: HOHBI,
3Pbl, IEPUO/IbI, FTTOXHU.

Hawanenbie sTanel  opranudeckord sBomronuu. [losgBieHue wu
SBOJTIOLIMS NEPBBIX KJIETOK. DBOIIOLNA MeTadom3Ma.
Bo3nukHoBeHHe mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIC
OMOTUICHKM KAk aHajor TMEpBBIX Ha 3emJie  COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI M SyKapHOTBL.

[Ipoucxoxnenne  dykapuor  (CUMOUOTEHE3).  DBOJIOIMOHHOE
IPOUCXOXKJIECHUE  BUPYCOB. IIpouCXOXkJIeHHME  MHOTOKJIETOYHBIX
OpraHnu3MoB. BO3HMKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHu3MOB.

OcHOBHBIE 3Tanbl BBOJIOLMM  BbICHIMX pacTeHuil. (OCHOBHbIE
apomopdo3sl pacteHumii. Breixom pacrenmit Ha cymy. IlosBiaeHue
CIIOPOBBIX PAacCTEHUN W 3aBOeBaHUE UMM CylIu. CeMEHHbIE pacTCHUSI.
[IpouncxokneHne NBETKOBBIX PACTEHU.

OcCHOBHBIE JTambl ABOJIIOLUM  KUBOTHOTO MHpa. (OCHOBHBIC
apoMopdo3bl KUBOTHBIX. Benpackas ¢ayna. KemOpuiickuii B3pbIB -
MOSIBJICHUE COBPEMEHHBIX THUMOB. [lepBble XOpAOBBIE >KUBOTHBIC.
XKu3Hb B Bozie. DBoMOIMS MO3BOHOYHBIX. [Iponcxoxaenne ampuoOuii
u pentuiui. [IporcxoxaeHne MIICKONUTAOMMX W nTull. [IpuHommn
KiroueBoro  apomopdo3za.  OcBoeHHe — OCCIIO3BOHOYHBIMH M
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3eMiie 10 3paM U EPUOJIaM: apXeu, MPOTEPO30ii,
Majaeo30i, Me3030H, KaiHo30i. OOIIasi XapakTepucTHUKa KJIUMara U
reoJIoTMYecKuX mponeccoB. l[losBieHne M pacuBeT XapaKTEepPHBIX
OpraHu3MOB. YTiIeo0pa3oBaHUE: €r0 YCIOBHS M BIMSHUE Ha Ta30BBIN
cocTaB aTMOC(EpBHI.

MaccoBbie BBIMUpPAHHUSI - OSKOJOTHYECKHE KPHU3HUCHI ITPOIILIOTO.




[IpuuriHbl W CHEACTBUS MAacCOBbIX BbiMUpaHuW. COBpEeMEHHbBIN
AKOJIOTUYECKHUI KPU3UC, €0 0COOEHHOCTH

6.5

Pazgenst w 3amaun  a"Tpomonorud. MeTonbl  aHTPOIIOJIOTHH.
CraHoBIEHME MPEICTABICHUN O  IPOUCXOXKICHUHM  YEJIOBEKA.
CoBpeMEHHBIE HAYYHBIE TEOPUH.

CxoncTBO 4enmoBeKa C KMUBOTHBIMH. (CHCTEMAaTHYECKOE MOJOXKEHUE
yenoBeka. (CBUIETENBCTBA CXOACTBA YEJIOBEKA C IKUBOTHBIMU:
CpPaBHUTEIBHO-MOP(OIOTHUUECKUE, dMOpHOIOTHYeCKHe, (HU3UO0IOro-
onoxumuyeckue, nopeaeHueckue. OTInuns 4enoBeKka OT KUBOTHBIX.
[IpsMoxokaeHUE W KOMIUIEKC CBSI3aHHBIX C HUM TPU3HAKOB.
Pa3BuTHE TOIOBHOIO MO3ra ¥ BTOPOM CUTHATIBHON CUCTEMBI.
JBrwxymue cwibl ((pakTopbl) aHTPOINOreHe3a: OHOJIOrHYecKue,
conanbHble. CooTHOHIEHME OWOJIOTMYECKUX M COLMAIbHBIX
(akTOpOB B aHTPOIOTEHESE.

OcCHOBHBIE CTaIUHd AHTPONOTEHE3a. ABCTPAJIONUTEKU - JIBYHOTHE
peaku Jirone. YenoBek yMmenbli, MEPBbIE U3TOTOBJICHUS OpPYAUU
Tpyaa. YenoBek NpAMOXOASAIINN U MEPBBIA BBIXOJ JIFOIECH 3a TIPEICIIbI
Adpuku.  YenoBek  reiigenbOeprckuii - o0mM  Tpenok
HEaHJIEPTAIIbCKOTO 4YEJIOBEKa M 4YeJlOoBeKa pa3yMHoOro. Yenosek
HEAaHJIEPTAIbCKUM KaK BHUJ JIIOAEH XOJIOMHOTo KiuMara. YenoBek
pa3yMHbIi COBPEMEHHOIO THIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaesiaMu AQpUKH.

DOBOJNIOLMA COBPEMEHHOIO 4elioBeKa. EcTecTBeHHBbI OTOOpD B
MOMYJSIUAX YeNoBeKa. MyTallMOHHBIA MPOIECC U MOJUMOPPU3M.
[lonynsinquoHHble BOJHBI, Apeld reHoB, murpauus U ">Pdekrt
OCHOBarens" B NOMYISALUUSIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. Ilowarme o pace. bonpmme  pacsr:
€BpOINeougHAas (eBpasuiickas), aBCTpaJIO-HErPOUIHAS
(’xBaTOpHaIbHas), MOHTOJIOMHAS (a3UaTCKO-aMepuKaHcKasi). Bpems
U MyTU pacCEJICHUsl YeJI0oBeKa Mo IiaHere. EMUHCTBO YelIOBEUECKUX
pac. Hayunas HecocTosiTenbHOCTh pacusMma. [IpucnocobieHHOCTh
YEeJIOBEKa K PpAa3HbIM YCIOBUSIM OKpYXKarollew cpensl. BiusHue
reorpaguyeckoil cpeapl W gapedda TEHOB Ha MOPQOJIOTUIO H
(H3HOJIOTHIO YeTIOBEKa

DKOCHUCTEMEI U IMpUCYMIUC UM 3aKOHOMCPHOCTH

7.1

Paznens! n 3anaun sxosoruu. CBs3b KOJIOTUH C IPYTUMHU HAyKaAMHU.
Meronbl skosoruu. IloneBbie HaOMOACHUSA. OKCIEPUMEHTHI B
AKOJIOTUU: TNPUPOJHBIE U JaboparopHbie. MogenupoBaHue B
JKOJIOTUM.  MOHUTOPUHI  OKPYXKAIOLIEW  Cpenbl:  JIOKAJIbHBIM,
PETHOHANILHBIN U TII00ATHHBIN




1.2

Okonorndeckue (GakTopbl M 3aKOHOMEPHOCTH MX  JCHCTBUSL.
Knaccudukanus  sxonormdyeckux  QakTtopoB:  aOMOTHYECKHE,
Ouotuyeckue, aHTpornoreHHbsie. OONIME 3aKOHOMEPHOCTH JECUCTBUS
sxosornyeckux (akropos. [IpaBuno munumyma (K. npenrens, tO.
JIubux). TonepantHOCTh. OBPHUOMOHTHBIE W  CTEHOOMOHTHBIC
OpraHUu3MBbl.

Abunotnueckue (¢akrtoppl. CBEeT Kak JKOJIOTHUECKHH (hakTop.
JlelicTBHE pa3HBIX YYacCTKOB COJIHEYHOIO CIIEKTpa HA OPraHU3MBbl.
DKOJIOTUYECKHE TPYIIbl PACTEHUH M >KMBOTHBIX IO OTHOLIEHHUIO K
ceery. CurnanpHas ponb cBeta. @oronepuonusm. Temmeparypa Kak
skojiornueckuii (daxrtop. JleiicTBue TemmepaTyphl Ha OpPraHU3MBIL.
[ToMKMUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHNU3MBI.

Bnaxxnocts kak sxonorudeckuii ¢akrop. [lpucnocobnenus pacreHuit
K MojjepxaHuio BofHoro OanaHca. Knaccuduxanust pacteHuil 1o
OTHOILIEHUIO K Boge. I[lpucnocoOneHust >KUBOTHBIX K H3MEHEHUIO
BOJIHOTO PEXHUMA.

Cpeasl oOuTaHuMA OpraHU3MOB: BOJHAsA, HA3€MHO-BO3IYIIHAs,
MOYBEHHAs, IVIyOMHHAs TOJNOYBEHHAs, BHYTPHOPraHU3MEHHAs.
DU3NKO-XMMUUECKUE OCOOCHHOCTH Cpell OOUTaHUsI OpPTraHU3MOB.
[IpucnocoOneHust OpraHu3MoB K KU3HH B pa3HbIX Cpeaax.
buonornueckue purmsl. BHemHue n BHyTpeHHHE pUTMBL. CyTOUYHBIE
U rofinyHble pUTMBL. [Ipucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM
U3MEHEHHMSIM YCIIOBUH )KU3HU.

XKuznennsie Gopmbl opranuzMoB. [loHsiTHEe 0 >XU3HEHHOUW (dopme.
XKuznennsle GpopMbl pacTeHU: 1epeBbs, KyCTAPHUKHU, KYCTapHUUKH,
MHOTOJIETHUE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (DOPMBI
KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOECHHOCTH
CTPOEHHSI 1 00pa3a >KU3HU.

buotnueckue Qaxtopel. Buuabl OHOTHYECKHX B3aMMOACHCTBUI:
KOHKYPEHLIUSI, XUITHUYECTBO, cuMOn03 U ero ¢opmsbl. [lapazutusm,
Koolepauusi,  MyTyallu3M,  KOMMEHCAJIM3M  (KBapTUPAHTCTBO,
HaxJeOHu4yecTBo). Herpoduueckue B3auMojeHCTBUSI (TOMHYECKHUE,
dbopuueckue, dbabpuyeckue). 3HaueHue OMOTUYECKUX
B3aUMOJCUCTBUM ISl  CYILIECTBOBAHUS OPraHU3MOB B  CpEe
oOutanus. [I[puHIUT KOHKYPEHTHOTO UCKITIOUEHUS

7.3

DKOJIOTUYECKNE XapaKTePUCTUKH Tomyasiuu. [lomymsmus  kak
Ouonoruueckas cucrema. Poib HEOTHOPOTHOCTHU Cpefbl, (PU3NIECKUX
O0apbepoB M O0OCOOEHHOCTEM Ouosoruu BHUJIOB B (HOPMHUPOBAHUU
NPOCTPAHCTBEHHON CTPYKTyphbl momymsuuid. OCHOBHBIE MOKa3aTeln
NOMYJSIMU: YHCIEHHOCTb, IUIOTHOCTb, BO3pacTHasi M IOJIOBas
CTPYKTYpa, POXAA€MOCTb, MPUPOCT, TEMI pPOCTa, CMEPTHOCTb,




MUTPALIUSL.
OxoJjioruyeckas CTpykTypa mnonyasaiud. OIeHKa YHCICHHOCTH
nonyiadanuy. JluHamuka monysasiuuu U €€ peryiadinud. buotuyeckuii
MOTEHIMANl TONyJsIuuA. MoaenupoBaHUE IWUHAMHUKHA TMOMYJISLINU.
Kpusble pocra umcineHHocTH mnomyisinud. KpuBble BbBDKHABaHUS.
Perymsiiiust 4ucIeHHOCTH TOMYIISAIHN: PObh (PaKTOPOB, 3aBHUCSIINX U
HE 3aBUCSAIIUX OT IUNIOTHOCTU. DKOJIOTUYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

Ilonatne 00 DJKOJOrMYECKOM HHIIE Buaa. MecTooOUTaHUE.
MnuoromepHas mMozaenb skonoruueckor Humum Jlx.M. XarumHCoHa.
Pa3zmepsl skonornueckoit Humd. IloTeHManbHas W peaqn3oBaHHas
HUIIIN.

Bun kak cucrema nonyiasumi. Apeanbl BUAOB. Buasl u ux
JKU3HCHHBIC CTpaTeruy. 3aKOHOMEPHOCTH MOBEACHUS M MUTpalyi
YKUBOTHBIX. bHOJIOrMYeCKre NHBA3UU YYKEPOIAHBIX BUIOB

7.4

CoobmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBsizu Mexy
opraHu3MaMu B OMOILIEHO3€. DKOCHCTeMa KaK OTKpBITas CHUCTeMa
(A.JIx. Tencnu). @OyHKIMOHAIbHBIE OJOKM OPraHU3MOB B
AKOCUCTEME: TMPOIYIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue 1enu u ceTd. AOuOTHYECKHE OJIOKU
skocucteM. [louBbl U Wbl B 3KOcHcTeMax. KpyroBopoT BelIEeCTB U
MOTOK HEPTHU B SKOCUCTEME.

OcCHOBHBIE TIOKA3aTeId JSKOCUCTEMBbL. buomacca © MNPOAYKIHUS.
DKOJOTUYECKUE MUPAMUIBI YUCEI, OMOMACChI U SHEPTHUHU.
HampaprnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CYKIECCHUH.
[lepBuuHble W  BTOPUYHBIE CYKIECCMM M  HUX  IPUYUHBI.
AHTPONIOTEHHBIE ~ BO3JICUCTBHS HA  Cykueccud. KiummakcHoe
coobmiectBo. bruopaszHooOpasue u MoNMHOTa KPyroBopoTa BEIIECTB -
OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[Tpuponnsie HKOCHUCTEMBL. AHTpOIIOTEHHBIE DKOCHUCTEMBI.
ArposkocucreMa. ArporeHo3. Paznuuns Mexay aHTPONOTE€HHBIMU U
IPUPOJHBIMU SKOCUCTEMAMMU.

VYpb6oskocuctembl.  OCHOBHBIE ~ KOMIIOHEHTHI  YPOOIKOCHUCTEM.
Toponckas ¢mopa u dayna. CuHaHTpONHM3aNUsS TOPOJACKON (hayHBI.
buonornueckoe © XO3SIMCTBEHHOE 3HAYEHUE aArpoO’KOCUCTEM U
ypOo3KkocucTeM.  3aKOHOMEPHOCTH  (DOPMHPOBAHUS  OCHOBHBIX
B3aUMOJICVICTBUH OPraHU3MOB B SKOCUCTEMAX.

ITepeHoc sHepruM W BEUIECTB MEXAY CMEXKHBIMU JIKOCHCTEMAMHM.
YCTOMYMBOCTh OPraHU3MOB, IOIYJSLUN U DKOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U AHTPOIOTEHHBIX BO3JEUCTBUA

7.5

buocdepa - oOmennanerapuas o6ojouka 3emMiiM, TA€ CYIIECTBYET




WM CyllecTBoBasia xu3Hb. YueHue B.M. Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdepsl u ee cocran. JKuBoe BelecTBo 0nochepsl U €ro
byHKIIHH.

3aKkOHOMEpHOCTH  cymlecTBoBaHuA ~ Ouocdepsl.  OcobeHHOCTH
o6nocdepsl Kak I00aIBHOMN 3KOCUCTEMBI. JIMHAMIYECcKOe paBHOBECHE
B Omocdepe. KpyroBopoTsl BEmeCTB W OMOTEOXMMHUYECKUE ITHKJIIBI
(yrnepona, a3ora). PuTMuaHOCTH siBJICHUH B Orocdepe.

3oHansHOCTE OWoOchepnl. [lonstue o Omome. OCHOBHBIE OHOMBI
CYIIW: TYHIpa, XBOWHBIC JIeCa, CMEIIAHHBIE W TIMPOKOJIVMCTBEHHBIC
jeca, CTENU, CaBaHHBI, MyCTBIHU, TPOIMUYECKHUE JieCa, BHICOKOTOPBS.
Kinumar, pactTutenbHblil ¥ >KUBOTHBIM MUpP OMOMOB CYIIIH.

Crpykrypa U (yHKUUS KUBBIX CHUCTEM, OLIEHKAa HX PECypCcCHOTro
noTeHIMana u 6nochepHsIx GyHKIUN

7.6

DKOJIOTHYECKNE KPU3NCHI U UX NPUYMHBL. Bo3nencTBue denoBeka Ha
ouocdepy. 3arpssHeHune Bo3AyIIHOW cpeapl. OxpaHa BoO3mTyXa.
3arpsizHeHre BOAHOMU cpeibl. OXpaHa BOIHBIX pecypcoB. Pa3pyiienne
nouBbl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne kiumara.
AHTpONOTeHHOE BO3/ICHCTBUE HA PACTUTEIBHBIM M >KUBOTHBIM MHUP.
OxpaHa pacTUTEIBLHOTO W >KMBOTHOTO Mupa. OCHOBHBIC MPUHIIUIIBI
oxpanbl npuponbl. Kpacueie kauru. Oco6o oxpaHsieMble TPUPOAHbIE
tepputopuu (OOIIT).

borannueckue caibl ¥ 300J0TUYECKHUE MTAPKH.

OcHOBHBIE TIPUHIMIIBI YCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA U
npupoabl. PanuoHanbHOE TPHUPONONOIB30BAHME M COXPAaHEHHUE
OMOJIOrMYECKOTO pazHOo00pa3us 3eMiu




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiejioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne ni/m IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
bubnnoreka IIOK
L brosorust kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBBbIe cCTEMBI M X OpraHu3aIus 1 bubmorexa [JOK
p H https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXeHNE 1 HHANBUAYAIBHOE pa3BUTHE 5 1 bubmuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubmuotexa [JOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHUH https://m.edso0.ru/7f41¢c292
PesepBHoe Bpems. O000IICHUE TIO TEME
8 «Hacpne CTBEI:HHOCTB i H:i/IeH‘-II/IBOCTB 1 bubmorexa [JOK
g https://m.edsoo.ru/7f41¢c292
OpPTaHU3MOBY
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/ IIpakTHYeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI
bubmmoreka [JOK
L IBOIONKONHA BHOTOTHA o L https://m.edsogru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnoreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 O060611eH1E 10 TeMe «BO3HUKHOBEHHE U 1 bu6mmoreka [JOK
pa3BUTHE )XU3HU Ha 3emiie) https://m.edsoo.ru/7f41cc74
4 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 ngjﬁ%f;igrouﬁ £41cc74
5 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
5 O06006menue o reme «CooOIecTBa 1 1 bubmuoreka [JOK
3KOJOTUYECKUE CUCTEMBI» https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
ara undpposbIie
Nen/m Tema ypoka IIpakTuyeckue A p
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckas padorta Ne 1 1 05 bubnnorexa [JOK
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.edsoo.ru/863e6122
W3y4EeHUN OMOJIOTUUECKUX 0OBEKTOBY
3 buoniornyeckue cuctemsl, MpoOLECCH U UX 1 bubmuoreka [IOK
U3y4EHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctas KiIeTku. Boga n 1 bubmuoreka [{OK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bubnmorexa LIOK
5 b .C 0 1
CATICH. LOCTAB M CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTopHas padora Ne 1
6 «/3yueHne KaTaTuTHYECKOW aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»
but6mmoreka [IOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
8 Hyxnennossie kucnotel. ATO 1 Bubmmorexa [IOK

https://m.edsoo.ru/863e6d5c
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Hcropus u MeTobl U3Y4EHUS KIETKH.

bubnunorexa LIOK

9
Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1enocTHast )KuBasi CUCTeMa
CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHas pabora Ne 2 «3yuenue bubmmoreka [JOK
11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepUil 1O MEKPOCKOTIOM Ha https://m.edso00.ru/863e716¢c
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
bubmuoreka [{OK
12 ObmeH BemecTs uiM MeTaboH3M https://m.eds00.ru/863e766¢
bubmuoreka [{OK
13 Potocures. XemocHrres https://m.eds00.ru/863e7c98
bubmuoreka [{OK
14 i
Onepremieckuii 0dmen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKIT KIETKHU. JleeHue KIeTKH.
Muro3. JlabopaTopuast pabota Ne 3
15 «Habmonenre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa LOK
' https://m.edso00.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuys MaTpuyHOTO bubnmnorexa [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubnmorexa LIOK
17 T —
PaHCIALIA — OHOCHHTES berka https://m.eds00.ru/863e796e
bubnunorexa LIOK
18 H —
CIUICTONHBIC (POPMBI AKH3HH — BHPYCHI https://m.eds00.ru/863e7540
but6mmoreka [IOK
19 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
20 Meiios bubmuorexa [{OK
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OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonorBopenue. Jlaboparopuast pabora No

https://m.edsoo.ru/863e7f4a

bubnunoreka LIOK

21 0.5
4 «3yueHue CTpOCHUS MOJIOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIPEIapaTax
22 NnnuBuayaabHOE pa3BUTHE OPraHU3MOB bubmorexa HIOK
JIBHILY p p https://m.eds00.ru/863e8436
93 'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bubmmoreka [JOK
W3MEHUYUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnnorexa [JOK
Monoru0puaHOe CKpelBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpenuBanue. 3aKOH bubnnoreka [JOK
HE3aBHCUMOI'0 HACJIeI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CieruieHHOe HACJIeI0BaHHE MPU3HAKOB.
JlaGoparopHas padora Ne 5 «M3yuenne
26 e3 J'IliTale)B M(FHOFI/I6 WIHOTO Zq 0.5 bubnmorexa IOK
pe3y pHA ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKpOTMpEnapaTax»»
I'enernka nona. HacnenoBanue npu3HaKoB, bu6mmoteka IIOK
27
CIIETIJICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTh. JIJabopaTopHas pabota Ne 6.
28 N3ydenne Mo UKAIIHOHHOM 0.5 bubmmorexa TIOK
ya ' https://m.edso0.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE BAPHAIIMOHHOTO
psia U BapualluOHHOW KpUBOW»
HaciencTBenHas N3MEeHYHUBOCTD. Bus OK
HOJIMOTEKA
29 JlaboparopHas pabota Ne 7. «AHanu3 0.5 B

MyTaluui y 1po30¢uibl Ha TOTOBBIX

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

bubmuorexa [IOK
30 Fentetinka uenosexa ! https://m.edsocl)l.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME
31 «HacnencTBeHHOCTh U U3MEHUYHBOCTD 1
OpPTaHU3MOBY
bubmuoreka [{OK
32 Cenekuus kak HayKa 1 mpolece 1 https://m.edsocL).Iru/863e9214
33 Metoabl ¥ JOCTUIKEHUSI CENIEKIINU PACTEHUM 1 bubnnorexa [JOK
Y KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHomorus Kak oTpaciib MPOU3BO/ICTBA 1 bubmorexa HOK
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka IIpakTH4eckune Aara tupposkic
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
padoThI pecypenI
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubnnorexa [JOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUIN 00 1 bubnnorexa [JOK
SBOJIIOIAU https://m.edso0.ru/863e9570
bubnuoreka [{OK
3 Muipodpostions 1 https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas eAuHHUIA
4 BUJa ¥ dBomroImK. JlaboparopHas padota Ne 1 05 bubnnorexa [JOK
1 «CpaBHeHME BUAOB MO https://m.edsoo.ru/863e99c6
MOP(}OIIOTHIECKOMY KPUTEPHIO)
5 JIBroky1ue cuibl (3JieMeHTapHbIe (PAaKTOPHI) 1 bubmmnoreka HOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas padora Ne 1 05 bubnuotexa [JOK
2 «Onucanue npucnoco0IeHHOCTH https://m.edsoo.ru/863e9fde
Opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa
8 Hampasnenus u myTu MaKpOIBOIOIHH 1 bubmmorexa [JOK

https://m.edso0.ru/863e9cle
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Heob6patumocts 3BOIIONMN

Uctopus xxu3Hu Ha 3emiie 1 METObI €€

10
U3YYCHUS
11 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle bubmmorexa [JOK
https://m.edsoo.ru/863ea5a6
12 PazButue x%u3Hu Ha 3eMJie 110 3paM U bubmuorexa [IOK
nepuoiam https://m.edsoo.ru/863eathbe
OCHOBHBIE ITAITBI BOJIOIUN PACTUTEIIEHOTO
13 U )KUBOTHOTO Mupa. [IpakTuyeckas pabora 05 bubmmoreka [JOK
Ne | «M3yuenue HCKOIIaEMBIX OCTATKOB https://m.edso00.ru/863ea8hc
pacTeHU U )KUBOTHBIX B KOJIJICKIUSIX)
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa bubmorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIKUS YeTIOBEKa (aHTPOIIOTEHE3) E;ISSH/I//I;T:;(;?:aE 63eac2C
16 JIBrkynue cuibl ((hakTophl) aHTPOIIOTEHE3a ]r?tlfr?snll//lr?f:(;(se:)(])lg/}; 63ead4d
17 OcCHOBHBIE CTaJIUU IBOJIOLIUN YETTOBEKA
18 Yenoseueckue pacsl U NPUPOIHBIE bubmuorexa [IOK
aJlanTanuy 4esioBeKa https://m.eds00.ru/863eaea?2
PesepBHrIit ypok. O600IICHHE 110 TEME
19 «BO3HUKHOBEHHE M Pa3BUTHE KU3HU HA
3emie»
20 OKoJIorus Kak HayKa
21 Cpenpl 00uTaHUs U DKOJIOTHIECKUE bubnuotexa [JOK
bakTopsI https://m.edsoo.ru/863eafec
99 AbGuotnueckue pakropsl. JlaboparopHas 05 bubnmnorexa [JOK

paborta Ne 3. «Mopdomoruueckue

https://m.edso0.ru/863eb10e
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OCOOEHHOCTH PAaCTEHHI U3 pa3HbIX MECT
obutanusny. JlabopaTopHas padora Ne 4.,
«BnustHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEyCay»

bubmmoreka [JOK
23 broTieCKite GaKTOpbI https://m.edsocI)_.[ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
24 nomnyisiiun. [Ipakrnyeckas padora Ne 2 05
«[TomcyéT TUIOTHOCTH TOMYJISIMIA Pa3HbIX
BUJIOB PACTCHUI
bubmmoreka [JOK
25 Coo01iecTBa OpraHu3MoOB — OHOIEHO3 https://m.e dsog)_.lru 1863eb46a
bubnuoreka [{OK
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) https://m.e dSO(])_.Iru 1863eb46a
OcHOBHBIE TTOKA3aTeNN YIKOCUCTEMBI.
27 Oxonorudeckue nupamuabl. CBoiicTBa brbmmorexa [TOK
skocHcTeM, CyKieccus https://m.edso00.ru/863eb5fa
28 [IpupoHbIE Y5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbpHas s3xocucremMa bubmmnoreka HOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK
ouocdepsl https://m.edso00.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emin
33 CocymiecTBoBaHNE TTPUPOIBI U bubnuotexa [JOK
YyeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 PesepBHblil ypok. O600111€HHE TEMBI

((COO6I.H€CTB3 " 5KOJIOTHYCCKUE CUCTEMBI»
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 11 knacc/ benses /I.K., bopoaun I[1.M., Aemmiui .M. u npyrue;
nox penaknueit bensesa J[.K., Ipmvmuna [.M., AknronepHoe 00111eCTBO
«M3marensctBo «IIpocBemenue»

* buonorust 10 xnacc / ( bense JI.K.u np.); mox penakuumeii .bensena J[.K.u

Hemvmuna I'M..- 7-e u3n.- M.: [Ipocsemenue, 2020.

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

* http://ege.edu.ru/ - OdurmransHbIii KHOOPMAITMOHHBINA TTOPTAT €TUHOTO
rOCy/IapCTBEHHOTO PK3aMeHa

* http://www. fipi.ruCaiit ®enepaibHOT0 HHCTUTYTA TEIATOTMICCKIX U3MEPEHUI
(DUITH)

* http://ege.midural.ru/ - Caiit nadpopmarnmonHoi noaaepxku EI'D B
CBepI0OBCKOI 00J1acTH

* http://gia.edu.ru - OdurnanbHbIi KHPOPMALIMOHHBIH TOPTAT TOCYAaPCTBECHHOM

UTOTOBOM aTTecTalluu
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