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UM. KanuTaHa 1-ro panra
I1.N. lepxaBuHa
[potokon Ne 1 ot 24.08.2026

Pabouas nporpamma
no BUOJIOI'MU (6a30Bbiii ypOBEHbD)

s yqamumxess 10-11 kimaccos

CocraBieHa Ha ocHoBe ¢eepajbHOIi paGoueil mporpammsl o ydeOHomy mnpeamery BUOJIOTUA
(6a30BbIi1 ypOBEHb), YTBEPKIEHHOU Nprka3oM Munnpocsernienus Poccun ot 18.05.2023 Ne 371.

Cpoxk aelicTBus NPOrpaMMbl — 10 BHECEHHS M3MeHeHHUi B deepanbHyI0 pado4yio nNporpaMmy no
NnpeaMeTy WU 10 IPUHATHS HOBOI (egepaibHOil padodeil MporpaMMbl
MO NmpeMeTYy.

[Ipu oTcyTCcTBUM M3MEHEHUH B (penepanbHON paboueil mporpaMMe mporpaMMa JeicTByeT 0e3
€XKEroZIHOr0 NepecMoTpa, IOBTOPHOI'O paCCMOTPEHUS, COIIacOBaHUs U yTBepxaAeHUs. IloBTOpHOE
paccMOTpEHNE, COrTIaCOBAHUE U YTBEPKICHUE MPOBOIATCS TOJBKO IPY BHECEHUH U3MEHEHHH B
¢benepanbpHyro pabouyio IporpaMmy 10 NPeaIMETY WM PY IPUHIATHN HOBOH (enepanbHON paboueit
MPOTPaMMBI.

Cankr-llerepOypr
2026



HOACHUTEJBbHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEICICHHUs] TMOAXO0J0B K (POPMHUPOBAHUIO COJAEpPXKAHUSA Yy4yeOHOTo MpeaMera
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
MPUHLNNAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEeHUS O cielupuke
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0TrUM 1AaET NPEACTABIEHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU yU€OHOT O peaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo pasziefnaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuaia ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIbHOIO MpOIECcCca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMbIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ylibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTEIbHON
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYalolUXCsl MO OCBOCHHUIO COJIEP KaHUs
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWW, CBSA3aHHBIX C
(GbOopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[TosTOoMy Hapsy ¢ M3ydeHHEM OOIIEOHMOJIOTHYSCKUX TEOPHH, a TakKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NPOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNloBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYXKAIOWIIEW NPUPOJHON CpeJle, aHaIM3a BIMSHUS XO3SIMCTBEHHOU
NeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBIEHHOCTH YYeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIeUeHNUs YCIOBUHM JUISI pELICHHUS



OJTHOM M3 aKTyaJIbHbIX 3a]a4 IIKOJIBHOTO OMOJIOTMYECKOro 00pa30BaHMs, KOTOpas
npeanosaraet (GOpMUpPOBaHHE Yy OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IIaeT 3HAHUS O KUBOW Mpupoje, eé
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIIECHMSI K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3naueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uonorun odecreunBaeT yciaoBUs As (popMHUpPOBaHUs
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpEJHA3HAYEHUHM Y4YEOHOro MpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OHOJIOTUU.

Ot0op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3ULMH KyJIbTYpOocOOOpPa3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTHUECKOM JesTenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HAaHWM
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OHOJOrNYeCKOro 00pa3oBaHMUsl.

CTpyKTypupoBaHHE COAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe 110
OMOJIOTMHM OCYILIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«IBOIOIUS KUBON NPUPOJBI», « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.



Lens u3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JCHCTBUN B OTHOIIEHUH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAaHUH O OUOJOTMYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTO0Opa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3allUH, BBLAAIOUIMXCS OTKPBITHIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH M TOJIXOJOB K HM3YYEHHUIO JKHUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTaHOBJIEHHE Yy oOydarommxcs oOued KyabTypbl, (PYHKIIMOHATbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OILEHUBATDH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUU U OMbITA, MOTYYEHHBIX IPU U3YUEHUU
Omooruu;

dopMupoBaHHE Yy OOYYaIOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHf;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIIECHHUS K HEW, COOTI0ICHUS DTUYECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

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

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpee,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oo6miero oopazoBaHusi yueOHbIN peaMeT «buoorusy,
M3y4yaeMblil Ha 0a30BOM YpOBHE, SIBJIIETCS 0053aT€NbHBIM YUYEOHBIM MPEAMETOM.

Jlist u3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeTo1bl MO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peAMeT U3ydeHus: ouosioruu. Otinaue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEeMEHThL. Bosia 1 MUHEpaibHbIE BEILIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEeKynbl (TIepBUYHAs, BTOpWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — Onosornueckue Katam3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIH
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaugus
(epMEHTOB OT HEOPTAHMYECKUX KATaIN3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapoPHUIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — nmpuMep B3aUMOIEHUCTBHUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Krerka kak nenoctHas xuBas cucrema. O0mye Npu3HaKy KJIETOK: 3aMKHYTasl
HapykHas MmemOpana, Monekynbl JIHK kak renerndeckuil ammapar, cucTema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [luTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nn30COoMBl.  [loyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHAPHUHU, TIACTHUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel: «PactipeieieHue XUMAYECKUX SJIEMEHTOB B HEXKHUBOU IIPUPOIL»,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotel. [JHK», «CtpoeHue MoseKkybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOEHUE >KMBOTHOW KIIETKH,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii IPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHwe CTpoeHHs KJIETOK pacTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEPreTUU4ecKuidi OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHUI.

XeMoCHHTEe3. XEeMOCHUHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nmukomnus.
bpoxenne u ero Buipl. KUCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuaTe3 PHK. Tpancnsauus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Ponp pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popMmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesnnm pacTteHuii, >XKMBOTHBIX M UEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura gyenoseka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpumiwms, peBepraza W  uHTerpaza. lIpodunaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbIH nukin Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS W  WHIAUMBUIYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U 1mojoBoe. Buabl 6ecnonoro
Pa3MHOXEHHUS: JEJIEHHE HaJBOE, II0YKOBAHHWE OJHO- M MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. Ilpouecchl, MPOUCXOIAIINE HA CTagusX MeWo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuME M Pa3BUTHE MOJIOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButne pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOe€HHE TOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-aliUInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «M3yueHue CTpOCHHS MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHS T€HETUKHU. PONb HUTOIOTUH
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMAX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOEe M HEMOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upymouee ckpenmpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnienHoe HacneoBaHue npusHakoB. Pabota T. Moprana o cuerjiecHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapymieHune clerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoOMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMocoMbl. ['omMoramerHeie M rereporaMeTHble OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapuarimoHHBIN psl ¥ BapUAIIMOHHAS KPUBAS.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTaImoHHas U3MEHUYMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TEHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
ComaTtnyeckue H TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3JI0pOBOT0 00pa3a MKU3HU, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TEHETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAUYEHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKast
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTC€HETUYECKAS OCHOBA», «3aKOH YACTOTHI
rameT», «lurubpunHoe ckpemuBanuey, «L{lutomornueckue OCHOBBI TUTHOPUTHOTO
CKpelIMBaHusD», «Menosy, «B3auMoaecTBre aiebHbIX TEHOBY, «I eHeTHnUeCcKne
KapThl pacTeHUH, )KUBOTHBIX U 4ejoBeKay, «I eHeTnka moisia», «3aKOHOMEPHOCTHU
HACIIEIOBaHUsI, CLUEIUICHHOTO ¢ TMoJioM», «KapuoTumnbl yeaoBeKka U >KUBOTHBIX),
«Bunpl usmeHuuBocTH», «MoaudukanmonHas U3MEHYMBOCTH», «HacnemnoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHasI ”3MEHYUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MUKPOCKOII ¥ MUKpoTpemnapart «Jlpo3zoduinay (Hopma, MyTaruu GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Jlabopatopuas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas pabora Ne 6. «M3yuenrne MoanUKaIIMOHHON U3MEHUYNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M IMpolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.
Yuenue H. U. BaBunoBa o ieHTpax MpOUCXO0KICHUS U MHOTOOOPa3usl KyJIbTYyPHBIX
pacteHuil. LIeHTpbI MPOUCX0KICHUSI JOMAIIHUX )KUBOTHBIX. CopT, mopoAa, TamMm.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CENEKIIMU pPACTEHUNM M JKUBOTHBIX. OIIEHKa JKCTephepa. bIM3KOpoICTBEHHOE
CKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIAMHI.
Otnanénnast rubpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojay4yeHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpPHUs. ITaIbl
co3ganusi pexomoOuHantHod JIHK wu TtpaHcrennsix opranuszmoB. Kierounas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITMIPOBAHHBIE OPTraHU3MBI.
JemoHcTpanuu:

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

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padbotel akagemuka M. @. lIBanoBay,
«Ilomumnongus», «OO0bekTh OMOTEXHONOTHMY, «KileTouHble KyIbTypbl H
KJIOHUpOBaHHE», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHXKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3AKCTBO, J1AOOPaTOPHIO
arpOyYHHUBEPCHUTETA WM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochlIKM BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTHUX HaYK.

CBuzerensctBa 3BOMONUU. [lameoHTOMOrMYECKHE: MOCIEI0BATEIbHOCTD
HOSIBJICHUS BHUJOB B HaJCOHTOJIOIMYECKOH JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguueckue: cxoncTso U paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Ms SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHKylIuMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeiIEHHAas: W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MuxkpoaBosonus. [lomynsuus kak eAMHUIA BUAA U 3BOJIOLHH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M3onauus u murpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
MPUCTIOCOOJICHHUI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakposBonorusi. PopMbl  ABONIONUU:  (pUIIETUYECKAs, JMBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoieHne OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paaudanus.

JdeMoHCcTpanuu:

[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiiey», «3apoablin
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamnronHas
U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus,
«/IBmKkymue cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «lIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABIECHUS 3BOJIIOIUN», OOBEMHAsT MOJENb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckass kapra wmwupa, KoJuleKIusi «POpMbI COXPaHHOCTU
WCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapatsl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/[pozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0JIEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHBIE TPENCTABICHHUS O 3apOKJICHHWM >KM3HU. HayuHble TrHIoTessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBI CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTATBHOE MMOATBEPKACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIM,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro Mupa Kak oOTpaxeHue 3Boiatound. OCHOBHbBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJOKEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHass UBMEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIUU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenbii, YenmoBek mnpsaMoxoasuuii, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3ymHbId. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

YenoBeueckre packl. OcCHOBHblE  OoOJbIIME€  pachl:  €BPONEOUTHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuTihe
opraHuyeckoro wmupa», «PactutenpHas kieTrka», <OKuMBOTHas  KJIETKay,
«IIpokapuornueckas kieTtka», «COBpEeMEHHas CHCTEMa OPraHUYECKOTO0 MHPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknenue — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMaHbOHLA), CIEHNKH WIH
M300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOusia, ckpebna), TreoXpoHOJoruueckas TaOnuma, Kouiekuusa «Dopmbl
COXPAHHOCTU HUCKOTIAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKaloIas cpeaa.



DKOJIOTHl KaK HayKa. 3aJaud ¥ pa3aeibl SKOJOTHH. MeTOabl 3KOJIOTMYECKUX
UCCJIEI0OBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi  OpraHu3MOB K  JIEUCTBUIO  aOMOTUYECKHX  (DAKTOPOB.
buosiornueckue puTMBl.

buotnueckue ¢paktopbl. Buibl 6HOTHYECKUX B3aMMOICHCTBHIIM: KOHKYPEHIINS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyajau3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJEHCTBUI /Ji CYyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHcTpanuu:

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

Tabmuupbl u cxemsl: Kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Poronepuonnsm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALNU HHPY30pun-Typenpkmn», «[lumessie nenm».

JlaGopaTopHble U NpakTUH4YecKUue padoThbl:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padbota Ne 2. «Iloncyé€T NIOTHOCTH NOMYJISIUUIA Pa3HbIX BUJIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (muimeBas). Buabl-momuHanTtel. CBsizu B
OHoIIEHO3E.

DKoJioruueckue cuctembl (dkocuctembl). IloHsatne 00 »3KocucTeMe U
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMbl. [TumeBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid 3KOCUCTEMbI: OHOMacca, NPOAYKIHUsA. OJKOJOTMYECKUE MUPAMUJIbIL:



OPOAYKIIMH, YWCICHHOCTH, Ouomacchl. CBONCTBA SKOCHUCTEM: YCTOHYHMBOCTD,
camoperyJsinus, paputue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTh dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBsA3b B
onocdepe.

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

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

CocyiiecTBoBaHM€e MPUPOBI U yesoBedecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOJIHBIMU PECYpPCaMH U UX UCIOJb30BaHuE. JlocTrykeHus: OMOJIOTUY U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

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

Tabmunpl u cxembl: «l[lumieBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coolmiecTBay, «llemu nuranusy, «IKoJoTHYECKass TUPaAMUIA,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctapistomas ouochepon,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «Kpyropopot a3ora B Ipupoae».

O6opynoBanue: Mojelb-anrukamnus «Tunuyabie OMOILIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUmux
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIINE K PA3HBIM SKOJIOTUYECKUM IpyIaM OJHOro Buaa, KpacHas kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCsd TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYaAIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1LICJIU U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, HICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TIPUHSATHIMA B OOIIICCTBE MpaBUIaMU M HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOMICHHWS K KyJIbTYpPHOMY HAaCISIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3WIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaar3ali OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOUX KOHCTUTYITMOHHBIX ITPaB U 00sI3aHHOCTEH, yBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TPUPOIBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTaHOBJICHHE U
pa3BuTHE OWOJOTHHM, TOHHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUHM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJIUTEIISIM, CO3/JAaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIICHUH;



MOHMMAaHUE AMOILUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJyYHUsi:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHUSI K COOCTBEHHOMY (pr3nyeckoMy u
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTHYECKOW M COLMAIBHOM
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHSATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM mpodecCUOHATIBHON NEATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH UX BO3MOXHBIX TOCJIEACTBUM IS
OKPYKaIOIIEH CPEIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU NU3YUECHUU OMOJIOTHH 3HAHMUSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE  TMpaBUJ  TIOBEICHHS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILINX BPEI OKPYKAIOIIEW TPUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJIArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
PEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIAHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pEecypcHble  MNPOOJEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MTyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  pallOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOTMYECKUX 3HAaHUH B LEIIX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommuxcs, (GopMupyemon
IPU U3y4YE€HUH OMOJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiu3a |
OOBSICHEHMSI SIBICHUM OKpPYXKArOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTHh OCYIIECTBIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCT M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIHMXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PHKYy METONOB TO3HAHWA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIN (akT, NPUHIMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yueOHbIe JeHCTBUS (IMO3HABATENIbHBIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
oOecrieunBaromue GopmMupoBaHre GyHKIIMOHAIBHONW IPAMOTHOCTH M COIMATIBLHOM
KOMIIETEHIIUM  OOYYaloIIMXCA, CIOCOOHOCTh OOY4YaroIIMXCA  HMCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIE
y4eOHBIC IEUCTBUS B MO3HABATEILHON U COLIMATIBLHOM MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHUs JJOJDKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a30Bble JJIOTHYeCKHE ICHCTBUS:

CaMOCTOATENbHO  (OPMYJIHMpPOBATh U aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMH MOHSITHUSMH);

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUAKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIbHOCTHU C TOCTABICHHBIMU 1EISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHHM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISATh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATH CXEMHO-MO/IETIbHBIE CPEJICTBA JI TPEICTABICHHUS CYILIECTBEHHBIX
CBSI3ed W OTHOIICHUN B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEYHI PA3HOTO POJA, BBIABICHHBIX B PA3IUYHBIX HH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3pabaTrbhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILLJIEHUE IPH PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJeTh HAYYHOH TEPMHHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

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

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIYYCHHBIE B XOJE PELICHHUsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MPEAMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTEpaTrype, OHOJOTHYECKUX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



GbopMyIUPOBATh 3aMPOCHl U MPUMEHATHh PA3JIMYHBIC METOJBI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ononornyeckor HWH(POpMAIMEH: TPUMEHATh XHUMHYECKUE, (PU3HUECKHE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBHITIOJHEHHS TpeAsiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HUCHOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHUS MPHU PEIICHUN YIeOHOM 3a/1auu;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YJieHA KOJUICKTHBRA,;

NpPUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacupenensaTb poyid ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaThb pPe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUSA [UIsl BBISIBICHUA MpoOJIeM U UX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBIABIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEOYTECHU;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh 0CO3HAHHBIN BEIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYyAULUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th  HABBIKAMHM  TIO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEHUCTBUM U MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npunsiTHe ceds U APYrux:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, MHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorueil. B mporpamme mnpenMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenmMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro npeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHUMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
rPAMOTHOCTH Y€JIOBEKa JUIsl pELIECHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB WM MOHSATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (CaMOperyisius), ypOBHEBas OpraHu3alUsl O KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKHE TEOpuu (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKCHUSI KyJIbTYpHBIX pacTteHuil H. . BaBunosa), onpenensts rpaHullbl UX
MPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIUYMHAMHU, OOBSCHEHHE IOJYYEHHBIX pPE3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYUYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoOT, OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHUsS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHBIC 3HAHUS ISl OOBSICHEHMS] OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOIHON cpefe, MOHUMaHWE HEOOXOIUMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpEIMBaHUE, CLEIJICHHOE HACJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JITA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYCCKH OICHWBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTHYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IMMCBMEHHBIC K YCTHBIE COOOIICHUS,
000061m1ast 6uoJIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE W PO OHMOJIOTHH B CHCTEME HAyIHOTO
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJOTUYECKUX TEPMHUHOB M TTOHSATHI: BU/I,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHUE W3JIarath OWOJOTHYECKHE TeOopuHu (PBOMIOIMOHHAS Teopus Y.
JapBuHa, CUHTETHYECKass TEOPHUsS HBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrea K. M. bapa, uepenoBaHus TJaBHBIX HallpaBJICHUN U
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAENISTh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMHUCAHUE MKUBBIX CHUCTEM, IMPOIECCOB U SIBIICHHM, OpraHu3alus U MpOBEJACHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCITIOJIb30BAHHBIX HAYUYHBIX MOHSATUNA, TEOPUN U 3aKOHOB, YMEHHE JI€TIaTh BBIBOIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BUJOB, TMOMNYJALHUA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOrO0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOJIEHHOCTU
OpTraHU3MOB, JEUCTBUSI SKOJOTMYECKUX (PAaKTOPOB HA OpPraHU3MBI, IEpeHoca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOI0/IEHHS HOPM IPaMOTHOTO TIOBEICHUS B OKpYKaroe
IPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHbIE OMOJOTUYECKUE 3aJlaud, COCTABISATH CXEMBI
nepeHoca BeIIeCTB U SHEPTUH B dKOocUcTeMax (IIeMy MUTaHus);

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHWBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COACPKAHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HaHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJI00aJbHBIC  DKOJOTHMYECKHE  IMPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/laBaTh COOCTBEHHBIE TIHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble CHCTEMBI M X OpraHu3aIus 1 https://m.edsoo.ru/5T7SVKFTX
3 XVWMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KuzuenesreabHOCTb KJIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOMCHIE 1 HHATBIIYATEHOS 5 1 https://m.eds00.ru/GF6W1A7CY
pa3BUTHE OPraHU3MOB
H
6 ACTICACTBEHHOCTD H H3MEHHEMBOCTE 8 15 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKIIHA OPTARHIMOB. LICHOBBL 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBLIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne ni/m Konrposbnusie IIpaxkrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
1 DBOIIIOLIMOHHAS OUOJIOTHUS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BOSHHKHOBCHHE 1 pasBHTHE HKH3HH 9 05 https://m.edso0.ru/OFLS81YB5
Ha 3emiie
3 Opranu3Mbl 1 OKpyKaroias cpeaa 5 1 https://m.edsoo.ru/ XNFOD96AA
§
4 (oobmectsa ¥ sKoMOrHICCKHe 9 https://m.edsoo.ru/WXWAV S56F
CUCTEMBI
) PeszepBHoe Bpemst 2 https://m.edso0.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

[TPOT'PAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie

padoThI padoTshI

IIpakTHYeckue

Jara
HU3yUYeHHs

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

buosorus B cucreme Hayk

MeTo1bl TO3HAHMS KUBOKH
npupojsl. [IpakTrueckas
pabota Ne 1 «Mcnons3oBanue
Pa3IMYHBIX METOJIOB TIPU
M3y4YEHUU OMOJIOTHYECKUX
O00BEKTOBY

buonornueckue CHUCTCMBI,
IMpOUECChl U NX U3YUYCHHC

XUMHYECKUN COCTaB KIIETKH.
Bona u muHepanbsHbIe cOnu

0.5

https://m.edsoo.ru/02T4D1UI5

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

https://m.edso0.ru/L17LJ590V

benku. CoctaB u cTpoeHue
OeNKoB

depMeHThl — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
pabota Ne 1 «3yuenue
KaTaJINTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»

0.5

https://m.edsoo.ru/V33JINUW5W

https://m.edsoo.ru/VVBPPPBGCD

VrieBonnl. JIunuabl

Hyxneunosbie kucinorsl. AT®

https://m.eds00.ru/OJ7NFITI15

https://m.edsoo.ru/M\WVOELRA9B3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3

Hcropust u MeTo1bI U3yUECHUS
kietku. Knerounas Teopust

https://m.eds00.ru/JXOMJOGM3

10

11

KieTka xak 1ietoctHas Kupas
cucreMa

CtpoeHue 3yKapuoTHYECKOM
kietku. JlaboparopHas
paborta Ne 2 «3yuenue
CTPOEHHUs KJIIETOK paCTEHUH,
KUBOTHBIX, TPHOOB 1
OaKTepHii oI MEKPOCKOIIOM
Ha TOTOBBIX
MHUKpOIpernaparax 1 ux
OIHCaHHUE»

0.5

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo.ru/KZ01W5LJY

12

13

OOMEH BeLLECTB U
MeTa0O0IN3M

®oTtocuHTe3. XEMOCHUHTE3

https://m.edso0.ru/LOB3I3XYZ

https://m.edsoo.ru/V882FDGSF

14

DHepreTUYecKuii 0OMeH

https://m.edso0.ru/T2LVIES3L

15

JKU3HEHHBIN UK KICTKH.
Henenue knetku. MuTos.
Jlaboparopnas padota Ne 3
«HaoOsmronerne Muto3a B
KJICTKaX KOHYMKa KOPCHIKa
JTyKa Ha TOTOBBIX
MUKpOTIpernaparax»»

0.5

https://m.edso0.ru/COINPWLF4

16

17

buocunres 6enka. Peakius
MaTPUYHOTO CHHTE3a

Tpancnsus — 6uocuHTE3
Oenka

https://m.edso0.ru/540F4L77W

https://m.edsoo.ru/TFDKDDWWM



https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounsie GoOpMbI )KU3HU
— BHPYCHI

https://m.edso0.ru/9PGS5FAJB

19

20

DopMBbl pa3MHOKEHUS
OpraHu3MoOB

Meiios

https://m.edsoo.ru/2JLXB4A0OR

https://m.edsoo.ru/5SNUXK0X86

21

22

OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Omo1I0TBOpEHUE.
Jlaboparopnas pabota Ne 4
«M3ydenue ctpocHHs
MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOITpernaparax»

I/IHI[I/IBI/II[yaJ'ILHOG Pa3BUTHEC
OpraHu3mMoB

0.5

https://m.eds00.ru/C29L4DXB8

https://m.edsoo.ru/MA4AT8L5AD

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU

https://m.edsoo.ru/HESOD768U

24

25

26

3aKOHOMEPHOCTH
HaCJIeIOBaHMsI TPH3HAKOB.
Monorubpuanoe
CKpEeUIBaHHE

Z[I/IFI/I6pI/II[HOC CKpCIIMBaHHC.
3aK0H HE3aBHCUMOI'O
HACJICOJOBaHUA IPU3HAKOB

CuerneHHoe Haclea0BaHNe
npu3HakoB. JJabopaTopHast
pabota Ne 5 «M3yuenue
pe3yabTaToB

0.5

https://m.edsoo.ru/YYQSGOWI2

https://m.edsoo.ru/YSNANQ65V

https://m.eds00.ru/P2SQ5ZGN2



https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

MOHOTHOPUAHOTO U
IUTHOPUIHOTO CKPEIINBaHUS
y Ip030( Bl HA TOTOBBIX
MHKpOIIpenapaTax»»

27

I'eneTuka nosna.
HacnenoBanue npu3Hakos,
CLICTUIEHHBIX C I10JIOM

https://m.eds00.ru/3GYGV47YM

28

29

30

N3MeHUYnBOCTb.
Henacnencrennas
M3MEHUYUBOCTH. JlaboparopHas
pabota Ne 6. M3yuenue
MOAU(PUKAITIOHHOM
W3MEHYUBOCTH, TOCTPOCHUE
BapHUAIIIOHHOTO PAJa U
BapHallMOHHON KPUBOM»

Hacnencrsennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 7. «AHanu3
MyTalui y 1po30(huisl Ha
TOTOBBIX MUKpOIIpernapaTax»

T'eneTuka uenoBeka

0.5

0.5

https://m.edsoo.ru/M3SMHUK2VV

https://m.edsoo.ru/\VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

32

33

PesepBubiit ypok. O60611eHIE
no teme «HaciencTBeHHOCTE
Y U3MEHYMBOCTH OPTAaHH3MOBY

Cenekius Kak HayKa U
rpouece

MeToabl 1 JOCTHKEHUS
CEJICKLIUU PACTECHUHN U
KMBOTHBIX

https://m.edsoo.ru/E21XRS2EB

https://m.edso0.ru/3128P3L98

https://m.edsoo.ru/JSK3Q6W0J



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J

34

buotexHoorus kak orpacib
MIPOU3BOJICTBA

https://m.edsoo.ru/TAKI9EG62K

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34



https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

OBOJIIOIUS ¥ METOIBI €€
W3YYCHHUS

Hcropus pa3Butus
MIPEJICTABICHUH 00 SBOJIOIHH

https://m.edsoo.ru/6KWQ9KBKU

https://m.edsoo.ru/OSWC475SX

MukposBonronus

https://m.edsoo.ru/TOFAUE4ZP

[Momynsiust Kak 3JeMEHTapHas
SIMHUIIA BUJIA H DBOJTFOITHH.
Jlaboparopuas pabora Ne 1
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPUIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBrKyIye Cuisl
(amemeHTapHBIE (HaKTOPHI)
IBOJIIOIIH

EcrecTBenHsbIit 0TOOp U €ro
¢bopmbl

Pe3ynpTaThl 3BOMIIOLNN:
MPUCTIOCOOTICHHOCTD
OpPraHu3MoB U
BUJ000pa30BaHUe.
JlaGopatopHnas pabota Ne 2
«Ornucanue
MPUCTIOCOOTIEHHOCTH

0.5

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/\WVAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

opraHusma u e€
OTHOCHUTEJIBHOTO XapaKTepa

Hamnpasnenus u nytu

8 https://m.edsoo.ru/PI1FI0YV3
MaKpPOIBOJIFOIHH

9 HeobGpatumocTs 3BOTIONINN https://m.edsoo.ru/CLA9VC5JJ
" 3

10 CTOPHA ACHSHIT Ha SEMIIC 1 https://m.eds00.ru/MJY Y IMVX7
METOABI €€ I/I3yIIeHI/I$I
r

11 HHOTEIBI HPOHEXOAACHIA https://m.edsoo.ru/EKNHXBOS2
JKU3HU Ha 3eMiie
P 3

12 A3BUTHC JKH3HHI Ha SCMIIC TIO https://m.edsoo.ru/ECIN8TF62
3paM U IepUoaaM
OCHOBHI)IG 3Tallbl 3BOJJIOIITNN
paCTI/ITeJII)HOFO " XJKUBOTHOT' O

a. [Ipa eckas pabora

13 MHPpa. L IpaKtHiccKas pabot 05 hitps://m.eds00.ru/7K1L YOSCT
Ne 1 «M3yueHune ncKomaemMbIx
OCTaTKOB PacTEHHI 1
JKUBOTHBIX B KOJUIEKLIUAX)
CoBpeMeHHas cucreMa

14 BpeMeHHat cheTeM https://m.eds00.ru/WSEXNIYAK
OpPraHUYeCKOro MUpa
D

15 BOMIOHHA HEJ0BCka https://m.edsoo.ru/ADV3JERUE
(anTpoOmOTEHE3)

16 JIBIDKYIIHE CHITEI ((baKTopH) https://m.edso0.ru/D7JZMBYPQ
aHTPOIIOTeHe3a
OcHo € CTa, 3BOJIIO

17 HOBHBIC CTA/IH IBOIOTHH https://m.edso00.ru/14G19MQ4K
YyeJIoBeKa
YesnoBeueckue pacel U

18 MIPUPOJIHBIC ATl TAlUN https://m.edsoo.ru/XL7QKC5PK

YCJIO0BCKa



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK

19

PesepBHeIit ypok. O6001ICHNE
1o TeMe «BO3HHUKHOBEHHE U
pa3BHUTHE XU3HU Ha 3eMIie»

https://m.edsoo.ru/R6L7VY2GB

20

21

DKOJIOrUs Kak HayKa

Cpensl oOuTanus u
IKOJIOTHYECKHE (DaKTOPBI

https://m.edsoo.ru/K46 KON56I

https://m.edsoo.ru/DCOIEUICY9

22

23

AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH pacTeHUH U3
pa3HBIX MECT OOUTAHHSIY.
Jlaboparopnas pabota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYCa)

buotnueckue hakropsl

0.5

https://m.edsoo.ru/G7NF3P1NM

https://m.edsoo.ru/A6Z8SMGNQOR

24

25

DKOJIOTrH4ecKue
XapaKTePUCTUKU MOMYJISALHNH.
[TpakTryeckas padora Ne 2
«IToxcyér mioTHOCTH
MOMYJISIUM pa3HbIX BUIOB
pacTeHui)

Coo0miecTBa OpraHu3MOB —
OHOIIEHO3

0.5

https://m.edsoo.ru/X42J6ABRN

https://m.eds00.ru/0T2K1PNGZ

26

27

OKOJIOTHYECKUE CUCTEMBI
(3KOCHCTEMBI)

OcHOBHBIC TOKA3aTeIN
DKOCHUCTEMBI. DKOJIOTHUUCCKHE

https://m.edsoo.ru/S1LIRWZMR

https://m.edso0.ru/NSTEWOGPE



https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE

nupamuibl. CBolicTBa
skocucteM. Cykneccus

28 [Ipupoanble 3KOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
B _

30 nochepa — riodarsras 1 https://m.eds00.ru/2X1VG5Q18
JKOCHCTEMA 3eMIIH
3

31 AKOHOMEPHOCTH 1 https://m.edsoo.ru/\V5JT6B38Z
CYLIECTBOBaHMs OUOChepbl
q 0

32 e10BeuecTBO B brocdepe 1 https://m.eds00.ru/HXCDHPXDJ
SemMitn

33 CocymiecTBoBaHHe NpUPOH! 1 1 https://m.eds00.ru/187G37606
YeJI0BEYECTBA
PesepBHblitl ypok. O60611eHNE

34 TeMbl «CooO1iecTBa u 1 https://m.edso0.ru/SW5XCF3K6
SKOJIOTHYECKHE CUCTEMBI»

OBHIEE KOJIMYECTBO YACOB I10O 34 95

ITPOTPAMME



https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

ChopMupoBaHHOCTb 3HAHUM O MecTe U POJU OMOJIOTMU B CHCTEME
Hay4yHOTO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX W 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTUH; (DYHKIMOHAJIBHOW IPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEpKaHHWE OHOIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
MIpEBpAIlCHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIPOAYKIINSA),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

VYMeHue  u3narath  OMOJOrMYecKHMEe  TeOopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 ILeHTpax MHorooOpasus U
IIPOMCXOXKACHNUS  KynbTypHbIX  pactenuit H.M.  Basunosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BIaleTh METOJlaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOnrofieHNe W OMHCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3als ¥ TMpOBeIeHHE OMOJIOTHYECKOrO HKCIEPHUMEHTA,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIEHWE  3aBUCUMOCTH  MEXIY
UCCIIeTYyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUd U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHUHU IOJYyYEHHBIX

pE3yIbTATOB)

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMmenune BBIACIIATh CYIICCTBCHHBIC IIPU3HAKHW BHUPYCOB, KIICTOK
IMPOKApUOT MW JYKApPHUOT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpTaHHU3MOB; 0COOEHHOCTHU nmponeccoB oOMeHa BCIICCTB U
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IJIAaCTUYCCKOI0 M

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,




OINIOAOTBOPCHUA, Pa3MHOKCHUA, HHAUBUAYAJIBHOT'O Pa3sBUTHUA

opranusma (OHTOT€He3)

YMeHue TNpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui OOBSICHEHHS
OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHU B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbSI M 3/I0POBbsSI OKPYKAIOUIUX JIFOACH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJECHUS B  OKpY’Karolleu
OPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTYDKCHUH COBPEMEHHOW OWOJOTUM W OMOTEXHOJIOTHH ISt

paruOHAJIBHOI'O IIPUPOAOIIOIIL30BAHUA

VYmenue peiiaTth 3JICEMEHTAPHBIC I'CHCTUYCCKHUE 3aa4yld Ha MOHO- U
III/IFI/I6pI/II[HOC CKpCIIUBAaHUC, CUCIINICHHOC HACJICAOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JJIsL MMpeaAcCKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM

o0opynoBaHrueM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOT0  COAEpMaHMs, BKIIOYAIOUIYI0 IICEBIOHAy4YHBIE
3HaHUSA W3 pazau4HbIX HUcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepuaibl); STUYECKHE ACHEKThl COBPEMEHHBIX HCCIEIOBAHUN B
OMONIOTHH, MEAUIIMHE, OMOTEXHOIOTHH

YMeHue co37aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOILIICHHUS,

0000111251 GMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KJIACC

Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeILHOW MPOrpaMMbl CPeTHET0 00IIEro 00pa30BaHuUsI

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAayYHOTO 3HAaHUS €CTECTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHMHBI MHpPAa U HAy4dHOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTUH; (DYHKIMOHAIBHOM T'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue packpbeiBaTh COJAEpKaHHE OWOIIOTUYECKUX TEPMUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(DOH, SBOIIOIHS, TBUKYIIUE CHIIBI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHEe  (DAKTOphl,  DKOCUCTEMA,
OPOIYIEHThI,  KOHCYMEHTBHI,  PEAYIEHTHl, IIeMH  I[HUTAHUSA,

AKOJIOTHYECKasl MUpaMuia, OMOTeOIeHo3, brochepa

YMmenue uznaratb OM0IOrHUecKre TeOpHH (IBOMIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOLMM), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpasieHud u nytei sBomonnu A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnaackoro), omnpeneisTb TPaHUIBI WX

MMPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHne BialeTh METOJaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOrO/ICHHE W OMKMCAHHUE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUI;
OpraHu3aisi W TPOBEACHHE OHOJOTMYECKOr0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3yNbTaTOB, HCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUl U
3aKOHOB; YMEHHE JeJaTh BBIBOJbI HAa OCHOBAaHUHM IOTYyYEHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYHIECTBEHHBIE ~ IIPU3HAKM  CTPOEHUS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, TMOMYJIALWN, TPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOT€OIleHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHOCca  BEIIECTB W NOTOKAa JHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TpUMEHATh TOJy4YeHHbIE 3HaHWsS Uil  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, IJIs1 IPUHATHS MPAKTHUECKUX
pelieHuii B TIOBCEAHEBHOM JKM3HM B IEMSIX  OOECIIECUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYXKAIOUIUX JOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHUS B  OKPYKaIOLIEH
MPUPOTHON cpejie; MOHUMAaHHE HEOOXOTUMOCTH HCIIOIb30BAHMS
JOCTMDKCHUH  COBPEMEHHOW  OWONOTMH IS paldoOHAIBHOTO

MMpUPOAOII0JIB30BAHN A




YMenue peuiaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBI MepEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETH MUTAHMUS)

YMeHue BBIIOMHATH Ja0OpaTOpHbIE W TMPaKTHUYECKUEe paloThl,
coOmoaTh MpaBwia mpu padore ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyioBaHUEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYUYHBIE
3HAHUS M3 pa3au4HbIX UcTOUuHUKOB (CMMU, HayyHO-mIOMYINIsSIpHBIE
MaTepHalbl); paCCMaTPUBATh TTI00AIbHBIC YKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
VYmMmenue CO31aBaTb COOCTBEHHBIE MMChbMEHHEIE U YCTHBIC COO6H.I€HI/I5[,

00006111251 6MOTOrNYEeCcKyI0 HHPOPMAIUIO U3 HECKOIBKUX HCTOUHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIoruNn




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
buosnorns xak HayKa

buonoruss — Hayka o »xuBod mnpupozae. Ponb Ouonoruu B ¢dopMupoBaHuU

COBPEMEHHOM Hay4yHOH KapTHHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK
Mertonbl 03HaHUS KUBOM HPUPOAB! (HAONIOAEHUE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccu(uKanus, MOJEIMPOBAHUE, CTATUCTHUYECKas o0paboTka

JTAHHBIX )

JKuBBIe cCTEMBI U HX opraHnu3anusa

2.1

JXKussie cucrembl (OMOCHCTEMBI) KaKk peaMeT u3ydenus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISPHO-TEHETUUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIi

3.1

3.2

3.3

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUM COCTaB KJIECTKHM. XHMHYCCKHE JJIICMEHTHI: MaKpO3JICMCHTHI,
MHUKPOIJICMCHTEI. Bona u MUHCPAJIbHBIC BCIICCTBA. cDyHKI_II/II/I BOABI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHune O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3zameHnMble ¥ 3aMEHHMbIE AMUHOKHCIOTBHI. AMHUHOKHCIOTHBIH COCTaB.
YPOBHU CTPYKTYpbI OEITKOBON MOJIEKYJIbI (TIEPBUYHAS, BTOPHUYHAs, TPETHYHAS U
YeTBEPTUYHASA CTPYKTypa). XUMHUYECKHE CBOMCTBa OeskoB. buonormueckue
(GyHKIIMN OEIKOB.

®epMeHThl — Onosiornyeckue Katanuzatopsl. CTpoeHue GpepMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otianuus

q)epMeHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

YrneBoabl: MOHOCAaxXapu bl (TII0K03a, pubo3a U Je30Kcupr003a), Aucaxapuibl
(caxaposza, IlakTo3a) W TMOJHMcaxapuibl (KpaxMmani, TIUKOTEH, IEeJII003a).
buonornueckune QpyHKITMN yriIeBOIOB.

Jlumuaer:  Tpurmuuepuabl, crepounabl, (ochomunuael. 'mapoduibHO-
ruipooOHbIe cBoMcTBa. buonormdeckue Qynkuuu nununoB. CpaBHEHHE

yrieBoao0s, OCJIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxneunossie kucnotsl: JJIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucinoT. Crpoenune u ¢ynkumun JIHK. Crpoenme nm ¢ynxmuum PHK. ATO:

CTpoeHHE U PYHKITUN

3.5

]_[I/ITOJ'IOI‘I/ISI — HayKa O KJICTKC. Knerounas TEOpHsL. MeTO,Z[I)I HN3YUCHUA KIICTOK

3.6

3.7

Knerka xak nenoctHas xuBasi cucrema. OOmiye npu3Haku KJIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cucTema

cuHTe3a OelKa

Tumsl KI€TOK: dyKaprHoTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckord kietku. Kierounas crenka Oakrepuil. CTpoenue
YKApUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUSI PACTUTEIBHOU, >KUBOTHOM M

rpUOHON KIIETKH

3.8

3.9

3.10

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, WX
¢dbyukuuu. [lnazmatnueckas memOpana, e€ cBoiicTBa u pyHkuuu. Lluromnnazma u
e opranouapl. OgHOMEMOpaHHBIE OPTaHOWABI KJIETKU: SHJIOIIa3MaTHYecKas
cetb (DIIC), ammapar [onbmxu, Jm3ocombl. [loyaBTOHOMHBIE OpPraHOUIBI
KJIETKW: MUTOXOHJAPUH, TuiacTuabl. [IpoucxoxaeHne MUTOXOHAPUNA U IJIACTHI.
Bunsl mnactua. HemeMOpaHHBIE OpraHOHIbI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. chHKIII/II/I OpraHona0B KJICTKH. Bxirrouennst

SAnpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 000i0dKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpPT BELIECTB B KIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMmeH BelecTB, UM MeTa00IN3M. ACCUMWISIMS (IIaCTUYECKUN OOMEH) U
JTUCCUMUJIIALINAS (SHEPTETUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPECBPALICHNUU SHECPTHUU B KIICTKEC

®dotocunTe3. CBeToBas U TeMHOBas (a3bl hoTocuHTe3a. Peakiuu porocunTesa.
O¢ddexkTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A I XKU3HU Ha 3emiie.
BnusHue ycnoBuit cpenbl Ha (OTOCMHTE3 U CIOCOOBI IOBBIMIEHUS €rO
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XeMOCHHTE3UpyIoUe OakTepuu. 3HAaYeHHE XEMOCHHTE3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJEeTKe. PaciieriieHue BelecTB, BBIJICICHHUE U
aKKyMYyJIMPOBaHUE DHEPTHMH B KJETKE. OTambl JHEPTETHYECKOTO OOMEHa.
['muxonu3s. bpoxxenne u ero Buabl. KuciopogHoe OKUCICHUE, WM KIETOYHOE

nbixaHue. PPEeKTUBHOCTh YHEPreTHYECKOr0 0OMeHa




4.4

4.5

Peaknun  marpuuHoro cuHTe3a. [enermueckas wHpopmarums u JHK.
Peanuzanus remernueckoil MHGOpMALUU B KIIETKE. ['eHETHUECKH KOl U ero
cBoricTBa. Tpanckpumnmus — Matpudnbiid cuaTe3 PHK. Tpancnsuus — 6nocunTes

oenka. KogupoBanne aMuHOKUCIIOT. Postb ppubocoM B OnocuHTE3€e Oenka

Hexinerounsie hopmbl ku3HU — BUpYChl. McTopusi oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KXUBOTHBIX W 4YEJIOBEKA, BBI3BIBAEMbBIC
BUpycamu. Bupyc ummynoaepunura genoseka (BUY) — Bo3oynurens CIT1/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUN

5.1

Paszmuoxxenue u HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

Kierounslii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza u MuTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Perumkanus — peakus MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbId W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHBL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune xnetkn — muto3. Craguu mutosa. [Iporeccsl, nmpoucxoasnme Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKUI CMBICI MUTO3a

5.2

5.3

@opMBl pa3MHOXKEHHsSI OPraHU3MOB: Oecrosioe U mojoBoe. Buasl Gecronoro
pPasMHOXKEHUS: JIeJIEHHEe HaJBOE, IOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pasMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPraHU3MOB, €0 3HAYCHHUEC IJIA CCIICKIINU

[TooBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meiiosz. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTagusx Menosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cMbICI U

3HaUYeHNe Mero3a

5.4

l'ameTorenes — nmporecc 06pa3zoBaHuUs MOJIOBBIX KIETOK y )KUBOTHBIX. [Tor0BBIE
JKeJe3bl: CeMEHHUKHU U SMYHUKUA. OOpa3oBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOCHHUSI SIMIEKIIETOK U criepMmaTo3onioB. OrmnonotBopenue. [laprenorenes

5.5

WunuBuayanbHoe  pa3BuTHE  (OHTOreHE3). OMOpHOHANIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyssius, opranorenes. [loctamOpuonanbHoe pazBute. THITBI
NOCTAMOPHOHAIBHOTO Pa3BUTHA: MpsIMOE, HenpsiMoe (IMUnHOYHOE). BriusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YPOIICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBCHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer n 3agauu resetuku. Micropus pa3BUTHSA N'eHETUKHU. BKiag poccuiicKux
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeETonbl TEeHETHKH
(ruOpuI0IOTHYECKUH, LUTOICHETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKH).
OcHOBHBIE T€HETUYECKHE TIOHATHSA. | 'eHeTHYeCKasi CHMBOJIMKA, UCIIOIb3yeMast B

CcXeMax CKpelUBaHUN

3aKOHOMEPHOCTH HaCJEeI0BaHUsS NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelBaHue. 3aKOH eAWHO00pa3usi THOPHIOB IEPBOTO
nokoneHus. I[IpaBuiio [OMUHHMpPOBaHUA. 3aKOH pAaCIICIUICHHUS IPU3HAKOB.
['unoresa uncroTel ramert. I1osiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

Jurubpuinoe ckpemmBanue. 3aKOH HE3aBUCHMMOI'0 HACJICAOBAHUS TPU3HAKOB.
LluToreHeTHYeCKue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHS. AHAIM3HPYIOLIEe
ckpeuuBanue. Mcronb3oBaHWE — AHAIU3UPYIOUIETO  CKPEIIMBAaHUA UL

OIIpCACIICHUA I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEJOBAaHWIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ylbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

['eneruka mosa. XpoMOCOMHOE oOmpefeNieHne Mojia. AyTOCOMBbI U TOJIOBBIE
xpoMocoMmbl. ['oMoramMeTHble U reTeporaMeTHble opraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BHJIbI N3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBCHHAS.
Ponp cpenpl B HEHacneACTBEHHOM WM3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(UKAIIMOHHONM H3MEHYMBOCTU. BapuallmoHHBIM psa M BapualMOHHAs
kpuBasd. Hopma peakuum npusHaka. KonuuecTBEHHbIE U KayeCTBEHHBIE

IpU3HAKU U UX HOopMa peakiinu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnencrBeHHas, MM TE€HOTHUIIMYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHas
M3MEHYMBOCTh. Meilo3 M TOoJ0oBOM Hpolecc — OCHOBAa KOMOWHATHUBHOU
W3MEHYMBOCTH. MyTalmoHHass W3MEHUYMBOCTh. Kitaccudukanus MyTainuid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTanuil. MyTrareHHble
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOM H3MEHUHMBOCTH

H.U. BasuioBa

I'enetuka uenmoBeka. Kapuorun dyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJI0BEKA: reHeaJIoTHICCKU, ONM3HEIOBBIH, IIUTOr€HETHYECKHH,
OMOXMMHUYECKHIA, MOJEKYyIspHO-TeHeTndeckuil. COBpeMEHHOE Ompe/esieHHe
TE€HOTHIA: OJTHOT€HOMHOE CEKBEHUPOBAaHNE, TECHOTUIIMPOBAHKE, B TOM YHCIIE C
noMorneto [II[P-ananm3a. HacrencrBenHnple 3a0o0ieBaHUS YelOBEKa: TCHHBIC

00se3Hu, O0JIE3HH C HACJIECTBEHHON MPeIpacioIokKEeHHOCThI0, XPOMOCOMHbBIE




7.1

7.2

7.3

11 KIIACC

6one3nn. CoMaTHUECKUE W TeHEpaTUBHbIE MyTauuu. [IpUHIMIIBI 370pPOBOTO
o0Opa3a KHW3HM, JAWATHOCTUKH, NPOPUIAKTHKH W JIEYEHUS TEHETUYECKUX
00e3HeH. Menuko-reHeTHYECKOe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUU U JICYCHUHU TIE€HETHYECKUX

3a00JIeBaHU YeI0BeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka U MpOLECC. 3apOXKJICHUE CEJICKIUU U JIOMECTUKAI[Us.
Yuyenne H.M. BapwimoBa o0 MEHTpax MPOUCXOXKICHHUS M MHOT000pa3us
KYJIBbTYPHBIX pacTeHui. L{eHTpbI MpoucX oK aeHHs JOMAITHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

CoBpeMeHHBIE METOJIbI CeNIeKITMU. MacCoBbI M MHAMBUAYAIbHBIN OTOOPHI B
CEJIeKLIUU pacTEHUW U KUBOTHBIX. OlLIEHKa 3KcTepbepa. Bian3kopoacTBEHHOE
ckpemmBanne — HHOpuAWHT. Yuctas nuaus. CKpPEIIMBAHUE YUCTHIX JTHHHM.
['erepo3suc, unu rudpuanas cuia. HepoacTBeHHOE cKpelBaHUe — ayTOPUIUHT .
Otpanénnas rubpugusanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 u
MOJyYeHUE MOJIUIUIONIOB. JIOCTHXKEHUSI CEeNEeKIMH pPACTEeHUH, >KUBOTHBIX U

MHUKPOOPTraHU3MOB

buortexHonoruss kak oTpacib NpPOoU3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomOuHantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
unxeHepus. Kilerounele  KyJabTypbl. MHKpPOKIIOHaJIBHOE Pa3MHOKEHHE
pacrennii. KioHHMpoBaHHME BBICOKOIIPOLYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJOTHUYeCKHe W 3Thdeckue npodiembl. [MO — reHeTnuecku

MOAU(PUIIPOBAHHBIE OPTAHU3MBbI

Kon

11

IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA

DBONIOIMOHHAs OMOJIOTHS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CupnerenbctBa sBoitouuu. [lageoHTonmornyeckue: MOCIEAOBATEIBHOCTh
MOSIBJICHUS] BUJIOB B TMaJ€OHTOJIOIMYECKOW JIETOMHCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoactBo u paznuuue (GayH u (Iop MaTepUKOB HU
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3iIuyMs SMOPHUOHOB Pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMquCKHeZ T'OMOJIOTUYHBIC,

AHaJIOTUYHBIC, PYAUMCHTApPHLBIC OpTaHBkI, aTaBHU3MBbI. MoneKmepHo-




1.2

OHMOXHMUYECKHE: CXO0ACTBO MCXAaHU3MOB HAaCICACTBEHHOCTH MW OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPTaHU3MOB

OpomonionHast  teopusi Y. [apBuna. I[lpeanocbuikd  BO3SHUKHOBEHHS
JapBUHM3MA. J[BIKyIME CHIIBI ABOJIOLMU BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHE IIPU OTPAHUYEHHOCTH PECYPCOB, HEONIPEACIEHHAS U3BMEHYUBOCTD,

O0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

13

14

Cunrernueckass Teopus dBomomuu (CTD) u OCHOBHBIE €€ TIOJIOKCHHSI.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢IrMHKuIa BUaa U 3BOJIFOIIUA

JBwxkyue cuibl (PakTopbl) SBOJMIOUMU BHAOB B Hpupoae. MyTanMoOHHBII
Iporecc U KOMOMHATHUBHAs U3MEHUYMBOCTh. lonmynsiiiMoHHbIE BOJIHBI U Apeid
reHoB. M3omsmus u murpanus. EcrecTBeHHbIN 0TOOp — Hanpapisromuil pakTop
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprcnocoOIeHHOCTh OpPraHM3MOB Kak pe3yiabTaT »HBOJIONUH. [IprMepsl
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun wu  BupooOpasoBanme. Kpurepum Buma.  OcHOBHBIE  (QOPMBI

BI/I,I[OO6pa3OBaHI/IHI reorpacbnqecxoe, 9KOJIOTHYCCKOC

1.5

MakposBomrorst.  PopMbl  BONMIONMK:  (WIETHYECKAsi, JIMBEPreHTHAs,

KOHBCPI'CHTHAA, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

Bo3nukHoBeHUE U Pa3BHUTHUC )KU3HU HA 3emie

2.1

JloHay4dHBIE MPEACTABICHUS O 3apOXKIACHUM KU3HU. HaydHble TUIOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abMOoreHe3 W MNaHcnepMus. XHUMHYEecKas
IBOJIIOLMSL. DKCIIEPUMEHTAIBHOE IOATBEPKACHUE XUMHUYECKOW DBOJIOLMH.
Havanphblie atanel Ouonornyeckoil 3pomtonuu. I'unoresa PHK-mupa. IlepBbie

KJIICTKHU 1 UX DBOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

2.2

PasButue xu3nu Ha 3emie mo spam u nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas apbl. [laneosoiickas spa u €€ mepuoaAbl: KEeMOPHIMCKUH,
OPIOBUKCKHW, CWIYPUHUCKUN, JI€BOHCKUM, KAMEHHOYTOJBHBIA, [EPMCKHM.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickas »3pa u €€ TepuoJbl: NaJCOr€HOBBIM, HEOTCHOBBIH,
AHTPONOTCHOBBIN. XapaKTEPUCTHUKA KJIMMAaTa M TE€OJOTMYECKHX IPOIIECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
Yy pacTeHUil W >KUBOTHBIX. [losiBIEHHE, pacuBET U BBIMUPAHUE TPYMIT HKUBBIX

OpraHnu3MoB

2.3

Cucrema OpraHu4eCKOro Mupa KakK OTPaKCHUC 3SBOJIIOINHU. OcHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB




2.4

2.5

DBOJIIOLMS 4YeJIOBEeKa. AHTPOMOJIOTUs KaK Hayka. PazBuTue mpeactaBieHU O
MPOUCXOXKACHUM uejoBeKka. MeTonbl u3ydeHusi aHtpomnorene3a. CxXoJcTBa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.

JBwxymiue cvibl (hakTopsl) aHTpornoreHesa. HacneactBeHHass N3MEHYHBOCTD H
€CTeCTBEeHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 XU3HH, W3TOTOBJIICHHE OPYIAHI

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YUeroBek
yMenbid, YenoBek mnpsamoxonsdimuid, YenoBek HeaHIepTadbCckui, YenoBek
pazyMHbIii. Haxo/Iku MCKOIMaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBaHUs, 00JIaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

Yenoeueckue packl. OCHOBHBIE 0OJIbILINE pachl: €BPOINEOUIHAs (eBpa3uiickast),
HErpo-aBCTpaJIONHAs.  (9KBaTOpHalibHAas),  MOHIOJIOMJHAas  (a3MaTCKO-
amepuKaHckas). UepTsl NpUCIOCOOIEHHOCTH MPEICTaBUTENEH 4YelT0BEYECKUX
pac K YCIOBUSIM cyuiecTBoBaHMs. EnuHCTBO denoBeueckux pac. Kputuka

pacusma

OpranusMbl 1 OKpyXxKaromias cpeaa

3.1

3.2

3.3

3.4

DKoJjorus Kak Hayka. 3aJadyd U pasfesbl SKOJOTUU. MeTobl 3KOJIOrHYECKUX
UCCIeNOBaHUi.  DKoioruyeckoe  MupoBo33peHue.  Cpenbl  OOMTaHHS

OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3JyIIIHAA, [IOUYBCHHASA, BHYTPUOPraHU3MCHHAA

Okonornyeckue (akropel. Kiaccudukanmss skomormyecknx — (HakTopos:
abuoTtuyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeHCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue (GakTophl: CBET, TeMIepaTypa, BJIaXHOCTb. DOTONEepuoau3M.
[Ipucnocobnenuss OpraHu3MoB K JEHCTBHIO a0MOTHYECKUX (DAaKTOPOB.

buonornueckue puTMsl

buotnueckue ¢pakropsl. Buasl OMOTHYECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIINS,
XMIIHUYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMeEHCalu3M (Haxj1eOHUYEeCTBO,
KBapTHUPAHTCTBO), aMEHCAJM3M, HEUTpain3M. 3HAYCHHE OHOTHYECKHUX

B3aUMOJCHCTBUI JJIs CYIICCTBOBAHUS OPIraHU3MOB B ITPUPOJHBIX COO6H_IGCTB3.X

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKHU MOITYJIAINH. OcHOBHBIC IIOKa3aTCJIn
MOmyJIaquu: YHUCICHHOCTb, IJIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTH, IMMPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U eé peryisusa

COO6III€CTB3 1 3KOJIOTUYECKUEC CUCTEMBI




4.1

CoobmecTBOo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B

onoleHo3e

4.2

Okojoruueckue cucrembl (3kocucteMsl). [lonsitue 00 oSkocucreme u
ouoreorieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTBI IKOCHCTEMBI: TPOMYIEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U MOTOK SHEPruud B
skocucteme. Tpoduyeckue (MHUIEBHIE) YPOBHU SKOCUCTEMBI. [IuIeBkIie enu u
cetu. OcCHOBHBIE TOKa3aTelld JKOCHCTEMbI: Ouomacca, MPOAYKIIHA.
DKOJIOTHYECKUE MUPAMUJIBI: TPOIYKIUU, YUCIEHHOCTH, Onomaccel. CBoiicTBa

OKOCHUCTEM: YCTOﬁqHBOCTB, caMoperyranusAa, pa3BuTUc. CYKLIeCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak QakTop ycToHumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnanckoro o Oumoctepe. I'panumbl, coctaB W CTPYyKTypa
o6uocdepsl. XKupoe BemectBo u ero pynkuuu. OcodeHHocTH OHOchepsl Kak
ri100anpHOM 3KocHcTeMbl. JlMHaAMHuUecKoe paBHOBECHE M OOpaTHasi CBS3b B
6uocdepe. KpyroBopoTsl BelIeCTB M OMOr€OXMMHYECKUE LHUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBO B Onochepe 3emin. AHTpOTOTeHHbIE U3MEHEHHs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIOPAaBIEHUS TNPUPOAHBIMU pecypcamMH U HX

ucnoJib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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