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INOACHUTEJIBHASA 3AIIMCKA

[Tpu paspaborke mporpaMmbl IO OMOJOTMHM TEOPETUUECKYIO OCHOBY ISl OINpE/esIeHUs
MOJIXOZ0B K (OpPMHUPOBAHMIO cojepkaHMs ydeOHoro mpeamera «buonorus» cocTaBuiIn:
koHenTtyaibHble nonoxkenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IieNiel, COAep KaHMUs,
pe3ynabpTaToB O0y4eHHUST U TPeOOBAaHMW K YPOBHIO MOITOTOBKH BBITYCKHHUKOB, TOJIOKEHHUS 00
O0IIMX IeNAX M NMPHUHIMIAX, XapaKTEPU3YIOLIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero o6pasoBanus B Poccuiickoit @enepannu, a Takke MOJT0XKEHUS O crieluduke OnoIoruy,
e€ 3HAuEHUM B IO3HAHUU JKUBOM NPHUPOABI U OOECIEUEHUM CYIIECTBOBAHUS 4YEIOBEYECKOIO
obmectBa. CoracHO Ha3BaHHBIM ITOJIOKEHUSM, OIIPEIeTICHbI OCHOBHBIE ()YHKIIUU ITPOTPAMMBI T10
OMONOrUH U e€ CTPYKTYpa.

[Iporpamma mo 6uonoruu Aa€T MPEACTABICHHUE O MENAX, 00 OOIIel cTpaTeruu o0y4YeHus,
BOCIIUTAaHUS W Pa3BUTUA OOy4alOUIMXCS CpeAcTBaMU yueOHoro mnpeamera «buonorusy,
orpenenseT o0sf3aTelbHOE MpPEeIMETHOE COAEpKaHHe, €ro CTPYKTYpY, paclpeaeneHue Io
paszenam U TeMaM, PEKOMEHIYEMYIO MOCJIeI0BAaTEeIbHOCTh U3YUYEHHUs Y4eOHOro maTepuana C
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€il, JOrMKM 00pa30oBaTeNILHOTO MpoIecca,
BO3PACTHBIX OCOOCHHOCTEH 00y4aromxcsl.

B mnporpamme mno Ouonoruu TaKKe YYUTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMBIM
JIMYHOCTHBIM, METaIllpeIMETHbIM U NPEAMETHBIM pe3yjbTaTaM o0OydeHus B (HOpPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TT03HABATEIHHOU ACSITEIPHOCTH/YIEOHBIX JEHCTBUIM 00yUarOIIMXCS 10
OCBOEHHIO COJIEpKaHUs OMOJIOrUYECKOro 0O pa3oBaHMsL.

B nporpamme no Ouonoruu (10—11 xmaccel, 6a30BbIii YpOBEHb) peaqn30BaH MPUHLIHKII
MIPEEMCTBEHHOCTH B U3YyYE€HHUH Ouosoruu, Onarofaps ueMy B HeHW MpocMaTpuBaercs
HaIpaBJIEHHOCTh HAa Pa3BUTHE 3HAHMM, CBA3aHHBIX ¢ (JOPMUPOBAHHEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33p€HMS, LEHHOCTHBIX OpHEHTAUUH  JUYHOCTH, OKOJOTMYECKOrO  MBIIIICHMUS,
MIPEACTaBICHUA O 300pPOBOM 00pa3ze >KM3HH M OEpexHBIM OTHOLIEHHEM K OKpY)Karollen
npupoaHoii cpeze. IloaTomy Hapsay ¢ u3ydeHrueM o0IIeOnOIOrnYeCKUX TEOPHil, a TaKXKe 3HaHUH
O CTPOEHHUHU JKHUBBIX CHUCTEM pAa3HOI'O paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX
IIPOLIECCOB B IIPOrpaMMe 110 OUOJIOTUH Y1€JIEHO BHUMAaHHUE U CII0JIb30BAHUIO MTOJyUYEHHBIX 3HAHUH
B IIOBCEHEBHOM JKM3HM MJId pELIEHUs NPUKIAAHBIX 3aJad, B TOM 4YHUCIE: NPOPHIAKTUKU
HACJIEZICTBEHHBIX  3a00JIeBaHMil  YelloBeKa, MEAUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS 3KOJOTHYECKH 11eJecOo00pa3HOro MOBENCHUS B OKpY’Kalolleld MPUPOAHON cpeje,
aHaNM3a BIMSHUS XO3SHCTBEHHOM JAESITENPHOCTH 4YEJIOBEKa Ha COCTOSHHUE MPUPOTHBIX U
MCKYCCTBEHHBIX 3KOCHUCTEM. Y CHUJICHHE BHUMaHUS K MPUKJIAJHON HAMpPaBICHHOCTH y4eOHOro
npeameTa «buonorus» MpPOAUKTOBAHO HEOOXOAUMOCTHIO OOECTedeHHs YCIOBUHN JJIsl pEeIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3aJ]a4 IIKOJIBHOI0 OMOIOTHYEeCKOro 00pa3oBaHus, KOTOpas Ipeanoiaraer
(dopmupoBaHrue y 0OydaroIIMXCsl CHOCOOHOCTH aJalTUPOBAThCd K HM3MEHEHUSM JIMHAMUYHO
pa3BUBAIOIIEr0CsS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpenHero o0iiero odpa3zoBaHus 3aHHMaeT BaxHoe MecTo. OHa
obecrieunBaeT (GopMHpOBaHHE y OOyYarOlMXCs MPEACTaBICHUM O HAay4HOW KapTHHE MHpa,
pacmmpsier 1 06001IaeT 3HaHUsI O KUBOM MpUpoje, €€ OTIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOM
OpraHu3alMi W D3BOJIONUH, CO34A€T YCIIOBUS JJs: MO3HAHMS 3aKOHOB JXUBOM MPHUPOJIBI,
dbopmupoBanus (YHKIHOHATHHOW TPaMOTHOCTH, HaBBIKOB 3J0pPOBOTO M Oe3omacHoro obpasza
MKHU3HU, SKOJIOIMYECKOI0 MBILUIEHHUS, [IEHHOCTHOI'O OTHOLIEHHUS K )KUBOM IPUPO € U YEIIOBEKY.



bonbmoe 3HaueHune OHONOTHMS HMEET TakXKe Uil PELIeHUS BOCIUTATEIbHBIX H
pPa3BUBAIOIIMX 33724 CPEAHETO OOIIEro 00pa3oBaHus, COMATM3ANN o0yJyarommxcs. M3ydenne
Ouonoruu odecrneunBaeTr yciaoBus 11 GOpMUPOBAHMS UHTEIIEKTYalIbHbIX, KOMMYHUKALlHOHHBIX
u  HWHPOPMALMOHHBIX HABBIKOB, JSCTETHYECKOM KYJIbTYpPbI, CHOCOOCTBYET WHTErpaIluu
OMOJIOTMYECKUX 3HAHWH C MPEACTaBICHUSAMHU U3 JPYIMX y4EOHBIX NPEIMETOB, B YAaCTHOCTH,
¢busnku, xumMuu U reorpaduu. Ha3BaHHbIe TOJM0OXKEHUS O MpeIHAa3HaYeHUH y4eOHOro mpeaMera
«buosnorus» cocTaBUIM OCHOBY JJIsl ONpEeIeHUs TOIX0A0B K 0TOOPY U CTPYKTYPUPOBAHHIO €T0
COoZIepKaHUs, IPEACTABIEHHOT0 B TPOrpaMMe Mo OMOJIOTHH.

Ot60p conepxanus yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILECTBIEH C
MO3UIUH KyJIBTYPOCOOOPAa3HOrO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYyYaromIuecs JOKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUUMBIE i (OPMHUPOBAHUS OOMICH KYIBTYPHI, ONPEICIISIONINE
aZlcKBaTHOE IIOBEACHME YEJIOBEKa B OKpYXKalolled NpPUPOJHOH Cpele, BOCTpEeOOBAHHBIE B
MOBCEAHEBHOM KU3HU M MPaKTUYECKON nearenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HAaHMM
3aHMMAIOT 3JEMEHTHl CONEp)KaHUs, KOTOphle CIyKaT OCHOBOM nisi  (opMupoBaHHs
IpPEACTaBICHUNH O COBPEMEHHOW eCTeCTBEHHO-HayYHOH KapTHHE MHpa U I[EHHOCTHBIX
OPHEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'YMaHHU3AI[MH OMOIOTHYECKOro o0pa3oBaHusl.

CTpyKTypupoBaHHE CcOAEp)KaHHUA Yy4eOHOrO Marepuajga B HporpamMme MO OHOJIOTHH
OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUM 00 OTIMYHMTEIHHBIX OCOOEHHOCTSIX
KHUBOM MPUPO/IBI, 0 €€ YPOBHEBOM OpraHU3aI[MH U IBOJIIOLUHU. B COOTBETCTBUHU C 3THM B CTPYKTYpE
yuebHoro npeamera «buosiorus» BbIIENEHbI CIEAYIOIINE cojepKaTelbHble TuHUM: «buonorus
Kak Hayka. MeToJpl HayyHOro no3HaHus», «Kierka kak 6uonoruueckas cucrema», «Opranusm
Kak Ouosyormyeckasi cucremay, «CucteMa U MHOrooopasue OpraHuyecKoro MUpa», «IBOJIOLUS
YKUBOU MPUPOABD, «IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH».

Ilenp u3ydeHus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpPOBHE — OBJIaJICHHE
00y4aroUMMHCS 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAJHHON OpraHU3alMd >KHUBBIX CHCTEM
pa3HOro paHra U MPUOOPETeHNE YMEHH MCIIOIb30BaTh ATH 3HAHUS JJIsl TPAMOTHBIX NEHCTBUH B
OTHOIIEHUH 00BEKTOB KUBOH MPUPOIbI U PEHICHUS PA3JIUUYHBIX KU3HEHHBIX MTPOOJIEM.

JlocTmkeHne 1enu u3ydeHUs ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE
obecrieunBaeTCs peeHNeM CIEAYIOIINX 3a/1a4:

OCBOCHHE 00YJAIOUTMMUCS CUCTEMbI 3HAHUM 0 OMOJIOTHYECKUX TEOPUSX, YUCHHSIX, 3aKOHAX,
3aKOHOMEpPHOCTSIX, THIOTe3aX, MpaBujiiaX, CIyXalMX OCHOBOW s  (HOpMUPOBAHUS
IPEACTaBICHUNH O €CTEeCTBEHHO-HAyYHOH KapTHHE MHpa, O METOJax HAay4YHOTO MO3HaHUS,
CTPOEHUH, MHOTr000pa3uu M OCOOEHHOCTAX JXUBBIX CHUCTEM pPa3HOTO YPOBHS OpraHU3allHH,
BBIIAIOIIUXCSA OTKPBITHSX U COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y 0OydalOIIMXCS MO3HABATENbHBIX, WHTEUIEKTYAIbHBIX M TBOPYECKHX
CIOCOOHOCTEN B Mpollecce aHaM3a JaHHBIX O MYTAX Pa3BUTUSA B OMOJIOTMU HAYYHBIX B3TJISIOB,
UJel U TOAXOA0B K U3yYSHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3AINY;

CTaHOBJICHHE Y OOydamoomuxcsi o0med KyJabTypbl, (YHKIMOHAIBLHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHSATH M OLICHUBATH SIBJICHHUS OKPYXKAIOIIEr0 MUpPA XUBOW MPUPOABLI Ha
OCHOBAHHH 3HAHUU U OTBITA, TOJYYCHHBIX MTPU U3YyYEHUU OMOJIOTHH,

dbopMupoBaHUEe y OOYYAOMIMXCS yYMEHUH WITIOCTPUPOBATh 3HAUYEHHUE OHMOJIOTMYECKUX
3HAHUW B MPAKTUYECKOW JESITEIHHOCTH YEJIIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTUN 1 arpoOUOTEXHOJIOTHIA;

BOCIUTaHUE YOEXIAEHHOCTH B BO3MOXXHOCTH IMO3HAHUS YEIIOBEKOM >HBOWU MPHUPOIBI,
HEOOXOIUMOCTH OEpEeXHOr0 OTHOIIECHHS K HEl, COOJIIOJICHNsI 3THYECKUX HOPM IPU MPOBEICHUHT
OHOJIOrHYCCKHMX HCCIIEIOBAHUI;



OCO3HAHUE IIEHHOCTU OHMOJOTMYECKUX 3HAHUN Ui TOBBIIICHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYPBI, JUIsl HOPMUPOBAHHS HAYYHOT O MU POBO33PEHHS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUI M YMEHHWI B IMOBCEIHEBHOH >KM3HH ISl OLICHKU
MOCTIEICTBUM CBOEHl JeATENbHOCTH 10 OTHOLIEHUIO K OKpY)Kawlled cpene, COOCTBEHHOMY
3I0pOBbI0, 00OCHOBAHUE U COOJIIOICHNE Mep MPO(UIAKTUKH 3a00JIEBaHUH.

B cucreme cpennero o6miero odpazoBanusi «buonorusy», nzydaemasi Ha 6a30BOM YpOBHE,
SBISIETCS O0SI3aTENBHBIM yYEOHBIM IPEIMETOM, BXOJSIIAM B COCTaB MpPEIMETHOH o0iactu
«EcTecTBeHHO-HAyYHBIEC TPEIMETHIY.

Jis u3ydenunst Ouonoruu Ha 6a30BOM YpOBHE CpelHEro oo01ero oopa3oBaHus OTBOJUTCS
68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 knacce — 34 gaca (1 gac B Heneno).



COIEPKAHUE OBYYEHUS na 2025-2026 yueonnrii ron 10 KJIACC

Tema 1. buosorusi kak Hayka.

buonorus kak Hayka. CBsa3b Ouonoruu ¢ OOLIECTBEHHBIMH, TEXHHYECKHUMH U JIPYTUMU
€CTECTBEHHBIMU HayKamu, ¢uiocodueid, ITHKOH, O5CTETUKOM W mpaBoM. Pomb Ouonmoruu B
(bopMHpOBaHUYU COBPEMEHHON Hay4yHOU KapTHHBI MUpa. CucremMa GMOIOrHYECKUX HayK.

MeToapl MO3HAHUS >KUBOM HpUponabl (HAOMIOJEHHME, SKCIIEPUMEHT, ONHCAaHUE, H3MEepeHue,
KJIaccu (pUKAIHs, MOJCIMPOBaHKE, CTATUCTUYECKast 00paboTKa JaHHBIX).

JdeMoncTpanuu:

IToprpersr: Y. Japsun, I'. Mennens, H. K. Konbsnos, [lx. Yorcon u ®@. Kpuk.

Tabmuubl 1 cxeMbl: «MeTobl TO3HAHUS KUBOU MPUPOBD).

JlabGopaTopHble 1 NPpaKTHYeCKHe PadOThI:

[Ipaktnueckass pabora Ne 1. «lMcnonp3oBaHue pa3IUMYHBIX METONOB IpPU  H3YUYEHUU
OHOIOrHYeCcKUX 00bEKTOBY.

Tema 2. ’)KuBble cuCTeMbI U UX OPraHU3aLus.

JKusble cucteMbl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. OTINYHe KUBBIX CUCTEM OT
HEOPraHWYEeCKOM MPUPOIBI.

CpoiicTBa 6MOCHCTEM M MX pa3HOOOpa3ue. YPOBHH OpraHu3alvu OMOCHCTEM: MOJEKYISPHBIi,
KJIETOYHBIH, TKaHEBbIH, OpraHU3MEHHBIM, IONYJISIUOHH O -BU10BO, 3KOCHCTEMHBIN
(OuoreorieHoTUY €CKUI), OMOCEPHBIA.

JdeMoHcTpanuu:

Tabmuis! u cxembl: «OCHOBHbIE IPU3HAKU KU3HUY», « YPOBHU OpraHU3aIMH KUBOM IPUPOIBI».

Ob6opynosanue: Mmoaens monekyisl JIHK.

Tema 3. XumMu4ecknii COCTaB M CTPOEHUE KJIETKH.

XUMHYECKHI COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTBI: MAaKpO3JIEMEHTHI, MUKPO3JIEMEHTHI. Bona
Y MUHEpAJIbHbIE BEIIECTBA.

@DyHKUIMHU BOJIBI U MUHEPAJIbHBIX BELIECTB B KieTke. [lonnepkanne ocMoTrueckoro OanaHca.

benxu. CoctaB u crpoeHne 0enkoB. AMUHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHnumbie u
3aMEHUMbIE AMUHOKHUCIIOTBl. AMUHOKHMCIOTHBII COCTaB. YPOBHH CTPYKTYpbl OEJIKOBOH MOJIEKYJIBI
(nepBuYHas, BTOpUYHAs, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOMCTBA OEJIKOB.
buonornueckue QyHkuu OEIKOB.

@epmenTsl — Ouonornyeckue KataiauzaTopbsl. CTpoeHue ¢epMeHTa: aKTUBHBIN IIEHTP,
cyoctpatHas crneunduyHocts. Kodpepmentsl. Butamunbl. Otauunst GepMEeHTOB OT HEOPraHUYECKHX
KaTaJu3aTopOB.

VYrneBonsl: MOHOcaxapuabl (TIOKO3a, pubo3a M Je30Kcupub03a), aucaxapujibl (caxaposa,
JIaKTO03a) U MOJMcaxapu bl (KpaxMall, IIIHKOTeH, 11eJUT0103a). buonorndeckue GpyHKIUU yrieBOAOB.

Jlvnuael: TpUTIMLEpUAbl, Gochoaunuasl, crepouabl. ['uapoduabHO-ruapodoOHbIC CBOWCTBA.
buonornueckue ¢yHxuuu nunuaos. CpaBHEHUE YIJIEBOJOB, O€IKOB M JIMIOUAOB KaK HMCTOYHHUKOB
SHEPrUH.

HykneunoBeie kucnotel: JJHK u PHK. Hykmeotuasl — MOHOMEpH HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pynkunu THK. Ctpoenne u ¢pynkuuu PHK. Buast PHK. AT®: crpoenne u pyHKIMH.

HuTonorus — Hayka o kietke. Kierounas teopusi — npumep B3auMoeiicTBus uaeil u pakTos B
Hay4YHOM NO3HAaHUU. MeTOo/Ibl U3y4EeHUS KIETKH.

Knerka kak menoctHass »xuBasg cucreMa. OOmue NPU3HAKU KIETOK: 3aMKHyTas HapyXKHas
meMmOpaHa, Mosiekyisl JIHK kak renetTnueckuii annapat, cucremMa CUHTE3a Oernka.



Tunbr  kieTok:  sykapuoTuueckas U npokapuorudeckas. OcCOOEHHOCTM — CTPOEHUS
npokapruotuueckoi kietku. Knerounas crenka Oaktepuil. CTpoeHHE SYKapUOTHYECKOH KIETKH.
OCHOBHbBIE OTJINYHUS PACTUTENBHOMN, )KUBOTHON U IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJETOYHAsl CTEHKAa, TIJIMKOKAIUKC, WX (QYHKIIHH.
[Tnasmatnuyeckass wmemOpana, €€ cBoiictBa U ¢yHkuuud. IluTonnmaszMa u e€ OpraHoujbl.
OpnnomemOpannble opraHousl kietku: OIIC, ammapar Tompmxu, mamu3ocomsel. IlorxyaBTOHOMHBIE
OpPraHOW/Ibl KJIETKUA: MUTOXOHJPHUM, IIACTHIBL. [IpomcxoxkaeHne MUTOXOHIAPUM M IacTuA. Buasl
actua. HemeMOpaHnHble OpraHouIbl KJIETKH: PUOOCOMBI, KJICTOUHBINH IEHTp, LIEHTPUOIIHN, PECHUYKH,
KryTuky. OyHKIUHA OPraHOUJ0B KIETKH. BKIroyeHusl.

SAnpo — perynsatopHslii neHTp KieTku. CTpoeHue sipa: snaepHas o000J0uKa, KapHuoIlljgasma,
XPOMATHUH, SAPBIMIKO. XpOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos, Jx. Yorcon, @. Kpuk,
M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammsl: «Pacnpenenenne XMMUUECKUX 3JIEMEHTOB B HEXUBOH npupone», «Pacnpenencuue
XUMHUYECKUX IJIEMEHTOB B )KMUBOM IIPUPOIEN.

Tabmuue! u cxemsl: «Ilepuonuueckas Tabauia XUMHYECKUX 3J€MEHTOBY», « CTpOSHHE MOJIEKYJIbI
BOJIb», «buocunTes 6enka», «CtpoeHne Monekynsl 0enka», «CtpoeHue dpepmenTa», «HykiaenHoBbie
kucaotsl. [ITHK», «Ctpoenune monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKON KIEeTKn», «CTpoeHue
JKUBOTHOW KIIETKM», «CTPOEHHE DPACTUTEIBHOM KIETKW», «CTpOeHHe NPOKAPUOTHYECKOU KIIETKH»,
«CTpoeHue saapa KIETKN», «YTIJIEBOIb», «JIumuasn».

O6opynoBaHue: CBETOBOW MHKPOCKON, OOOpYAOBaHHWE /IS TPOBEACHHS HAOIIOICHUM,
U3MEPEHUH, IKCIEPUMEHTOB, MUKPOIPENapaThl paCTUTENBHBIX, )KUBOTHBIX U OaKTEPHAIbHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHE PadoOThI:

JIabopaTtopHas padota Ne 1. «3ydueHre KaTaTUTUYECKON aKTUBHOCTH ()epMEHTOB (Ha mpuMepe
aMuUJIa3bl UM KaTajas3bl)y.

JIaGopaTtopHas pabota Ne 2. «M3yueHue crpoeHus KJIETOK PACTEHUH, )KUBOTHBIX U OaKTEpUi O]
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX ONUCAHUE.

Tema 4. ’KusnenesTeJIbHOCTh KIETKH.

OOMeH BemiecTB, MM MeTabOoIu3M. ACCUMMIISIIUS (TUTACTHYECKUH OOMEH) W JUCCUMUIISIIUS
(sHepreTuyeckuit 0OMeH) — IBE€ CTOPOHBI €AUHOI0 Ipolecca MeTaboinu3Ma. Poib 3aKOHOB COXpaHEeHUs
BEILECTB U SHEPTrUU B IOHUMaHUH MeTabou3Ma.

Tunsr o6MeHa BemecTB: aBTOTPOdHBINH U reTepoTpodHbIid. Posib pepMeHTOB B 0OMEHE BeIecTB
Y NIPEBPALLEHUH SHEPTUH B KIIETKE.

dotocunre3. CBeToBas U TeMHOBas (asbl poTocunTesa. Peakiuu porocunresa. dpdexTuBHOCTH
doTtocunTe3a. 3HaueHue (HOTOCHHTE3a AJIA )KU3HU Ha 3emie. BiausHue ycnoBuii cpeapl Ha GOTOCHHTE3S
U CIIOCOOBI MOBBIIIEHUS €0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHH.

XemocuHTe3. XeMOCUHTE3UpyIolye 6akTepuy. 3HaueHNUe XEMOCUHTE3a JJIs KU3HU Ha 3emIie.

OHepreTuueckuii oOMeH B KieTke. PaciierieHrne BEIIeCTB, BbACIEHHE U aKKyMyJIHpPOBaHHE
SHEPruM B KJIETKE. DTallbl SHepreTudeckoro ooMena. I'mukonus. bpoxxenue u ero suasl. Kucinopoaxoe
OKHCIIEHHE, WM KJeToyHoe abixaHue. OxuciautenbHoe (ocdoprmpoBanue. IPHEKTHBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peaxnnu matpuuHoro cuHtesa. ['enernueckas unpopmanus u JJHK. Peanu3zarus reHeTnaeckoit
uHpOpMaIuy B Ki1eTke. [ eHeTrnueckuii Koa 1 ero cBoiicTa. Tpanckpunuus — Matpuusblid cuate3 PHK.



Tpancmsiuusa — GuocunTtes 6enka. DTansl TpaHcasiuuu. Kogupoanue amuHokuciaor. Pons pubocom B
O6uocuHTe3e Oenka.

Heknertounsie ¢opmbl xku3Hu — BUpychl. Mcropust otkpeitus Bupyco (/. 1. MBanoBckwuii).
Oco0GeHHOCTH CTPOEHUS U )KM3HEHHOI'0 IUKJIa BUpycoB. bakreprodaru. bonaesnu pactenuit, 1B OTHBIX
U 4eJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc nmMmmyHonepunuta uenoseka (BUIY) — Bo3Oyautens
CIINJda. OOpaTHasi TpaHCKpUINIMs, peBepTaza M HHTerpasa. lIpodumnakThka pacrnpocTpaHeHUs
BHUPYCHBIX 3a00J1eBaHUI.

JdemoHcTpanun:

IToptpetsr: H. K. Konbuos, JI. M. UBanosckuii, K. A. Tumupsses.

Tabmumer u cxemsl: «Tunel muTaHus», «Metadbomu3am», «MUTOXOHIPUSY, «DHEPreTHIEeCKHMA
obmeny, «Xopomnacty, «Dotocunresy, «Ctpoenne JJHK», «CTpoeHne u GyHKIIMOHUPOBAHUE TeHAY,
«Cunres Oenkay», «['eneTnueckuii koa», «Bupyce», «bakreprodarn», «CTpoeHue 1 )KU3HESHHBIN UK
Bupyca CIIN/la, 6axTepuodaray, «Pemmkanus JHK».

Ob6opynoBanue: mojenu-anmiaukanun «Yasoenue JJHK u tpanckpunuus», «buocunres oenkay,
«Ctpoenue KieTkn», Mozaens cTpykTypsl JJHK.

Tema S. Pa3MHoOkeHHe U HHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii UKJI, MITH )KU3HEHHBIN UK KieTKU. MHTepdasa u MuTo3. [Iporecesl, mporekaromue
B uHTepdase. Perumkanus — peakius matpuunoro cunresa JJTHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
Habop — KkapuoTum. JIMIUIOMIHBIH M TAIUIOMAHBIA XPOMOCOMHBIE HAOOpbl. XPOMATHUBIL.
[{uTosornueckre OCHOBBI PA3MHOKEHUS U MHANBUYAJIBHOIO PA3BUTHS OPraHU3MOB.

Henenne xnetkn — muto3. Craaum murtosa. [Ipomeccel, mpoucxonsdime Ha pasHbIX CTAIUAX
MUTO3a. bHONIOrn4ecKuii CMbICII MATO3A.

[Iporpammupyemasi rubenb KJIETKU — aronTo3.

@opMbl pa3MHOKEHMsI OpPraHHU3MOB: Oecroiioe W mMoJioBoe. Buapl 0Oecrosioro pa3MHOXKEHHUS:
JefieHue HaJBOe, IOYKOBaHHE OJHO- U MHOIOKJIETOYHBIX, CHOpOOOpa3oBaHUE, BEreTaTHBHOE
pasMHOXKeHHE. FICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE LIS CEJICKLIUH.

ITonoBoe pa3MHOMXKEHUE, €ETO OTINYMS OT OECIOJIOrO.

Meiio3. Cranuu meiosa. [Iponeccsl, npoucxoasimue Ha cTagusax meiiosa. [loBegenune xpomocom
B Meiio3e. KpoccuHrosep. bruonornyeckuii CMbIC U 3Ha4EHUE MEH03a.

I'amerorenes — mpouecc 00pa3oBaHUS IOJOBBIX KIJIETOK Yy XHUBOTHBIX. I[losioBBIE XKene3bl:
CEMEHHUKM M sMuHUKH. OOpa3oBaHME W pa3BUTHE IOJOBBIX KJIETOK — TIaMeT (CHepMaTo30Hi,
AHIeKIIeTKa) — cliepMaToreHe3 U oBoreHe3. Oco0EHHOCTH CTPOEHHUs SHIEKIETOK U CIepMaTO30H 10B.
OnnonorBopenue. [laprenorenes.

WupuBuayansHoe pa3BuUTHE (OHTOreHe3). DMOpHOHalbHOE pa3BUTHE (3MOpHoOreHes). Irambl
SMOPHUOHAIBHOI'O PA3BUTUS Yy IO3BOHOYHBIX JKUBOTHBIX: JApPOOJIEHHE, TacTpyJislys, OpraHoreHes.
[ToctomOpuoHanbHOe pa3BUTHE. THIBI MOCT3MOPUOHANIBHOTO PA3BUTHA: INPAMOE, HeENpsMoe
(MMuuHOYHOE). BimsHuMe cpeabl Ha pa3BUTHE OPraHU3MoOB, (DAKTOpBI, CHOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOACTBA.

Poct n pasButne pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHMS: CTPOCHHE CEMEHM, CTaJuu
pa3BUTHSL.

JdemoHcTpauun:

Tabmunpel u cxembl: «POpMBI Pa3MHOXKEHHSI OpPraHU3MOBY», «JIBOWHOE OIJIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHU», «BereraTuBHOEe pa3sMHOXKEHHE pacTeHUW», «J/leneHne kieTku OaxkTepuity,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHne XxpoMocoMbly, «Kierounsrit nukm», «Pemmmkanus JHK»,
«Muto3s», «Menos», «lIpsamoe u HenpsiMoe pa3BUTHEY, «"'aMETOreHe3 y MIIEKOITUTAIOIINX U YEIOBEKay,
«OCHOBHBIE CTa/IUN OHTOT'€HE3A.



O6opynoBaHue: MHKPOCKOI, MHKporpenapaTsl «CrnepMaTo30uabl  MJIEKOIUTAOLIET0»,
«liiuexieTka Miekonurawouero», «KapuoknHes B KJ€TKaxX KOpEIIKa JIyKa», MarHUTHash MOEINb-
anmmkanus «Jlenenue kietkuy», moaens JJHK, mogens metadasnoit XxpoMOCOMBL.

JlabopaTopHble U MpakTHYeCKHe PaAdOThI:

JlabopatopHast pabora Ne 3. «HaOmomenne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIpenapaTax.

JlabopatopHast pabora Ne 4. «l3ydyeHue CTpOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOITpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M K3MEHYHMBOCTH OPraHU3MOB.

[IpeameT u 3anaun reHetuku. Mictopust pa3BUTUs reHeTUKH. Posb IUTONOrUKM ¥ SMOPUOIOTHH B
CTaHOBJICHWH T'€HETHKHU. BKJIa] POCCHIICKMX M 3apYOEKHBIX YUEHBIX B Pa3BUTHE T'€HETHKU. MeTompl
FEHETUKH (TMOPUAONIOTMYECKUH, IUTONCHETUUECKUN, MOJIEKYISIpHO-TeHeTudeckuii). (OCHOBHBIE
reHeTHYeCKre MOHATH. [ eHeTnyeckasi CUMBOJIMKA, UCIIOJb3yeMas B CXEeMaX CKPEIIMBAHU.

3aKOHOMEpPHOCTH HacleOBaHMs MPU3HAKOB, ycTaHoBIeHHbIe I'. Mennenem. MoHoruGpuaHoe
CKpelluBaHue. 3aK0H eIMH0-00pa3usi THOpUI0OB MepBOro mokojaeHus. [IpaBuio 1oMUHUpOBaHUS. 3aKOH
pacuierieHus Npu3HaKkoB. ['umnoreza yuctorsl ramer. [loHOE 1 HEMOAHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHHE.  3aKOH  HE3aBHCMMOIO  HAcJeOBAHHS  IMPH3HAKOB.
[{uToreHeTHYeCKUEe OCHOBBI JUTHOPUIHOTO CKpEHIMBaHHS. AHAIU3HPYIOIIEe CKpEIIUBaHUE.
Hcnonp3oBaHUE aHATM3UPYIONIEr0 CKPEIIMBAHUS ISl OTIPEIeNICEHUs TeHOTHIIa OCOOH.

CuernnienHoe HacienoBanue npu3zHakoB. Pabora T. Moprana mo cuerieHHOMY HacJeI0BaHHIO
reHoB. Hapyienue cuenienns reHoB B pe3yabTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHS HACIEICTBEHHOCTH. | eHeTHuecKue KapThl.

I'enetnka mnoma. XpOMOCOMHOE OIpeaeraeHrue IMoja. AyTOCOMbI M TMOJIOBBIE XPOMOCOMBI.
["'omorameTHbI€ U reTeporaMeTHble opraHnu3Mel. HaciaenoBanue npu3HakoB, CIETIJIEHHBIX C [TOJIOM.

W3menunBocTh. Buabl M3MEHYMBOCTU: HEHACJIEICTBEHHAs M HacjelCTBEHHas. Poib cpeabl B
HEHACIIC[ICTBEHHONH  WM3MEHUYMBOCTH.  XapaKTepUCTHKA  MOAM(MUKAIMOHHON  W3MEHUYUBOCTH.
BaprnauvonHblii psa ¥ BapuanMoHHas KpuBad. Hopma peakuum npusHaka. KonndecTBeHHbIE H
KaueCTBEHHbIE IPU3HAKH U X HOpMa peakuuu. CBOMCTBAa MOAU(PUKALIMOHHON N3MEHUYHUBOCTH.

HacneacrBeHnHas, UM FTeHOTHIINYECKA, U3MCHUYMBOCTh. KOMOMHATUBHAS H3MEHUYMBOCTE. Melo3
U TOJIOBOM Mpolecc — OCHOBA KOMOMHATMBHOM H3MEHUMBOCTH. MyTalMOHHAs HW3MEHYHUBOCTb.
Knaccugukanus MyTauuii: T'€HHbIE, XpOMOCOMHBIE, I'€HOMHbIE. YacToTa M NpUYMHBI MYTallHil.
MyTtarennbsle (akTopbl. 3aKOH TOMOJOTHYECKHX pSAIAOB B HAcJeICTBEHHOH u3MmeHunBoctu H. U.
Basuiiosa.

BuesinepHas HacneACTBEHHOCTb U U3BMEHUUBOCTb.

I'eneruka denoBeka. Kapuortun denoBeka. (OCHOBHbIE METOAbl T'€HETHKHM YEJIOBEKa:
reHeaJorHuecKuid, OJIM3HEIOBbIi, IIUTOr eHETUYECKUH, OMOXHUMHYECKH, MOJIEKYJISIPHO -I'€HeTHY €CKHIA.
CoBpeMeHHOE OIpeelIeHUe TeHOTUIIA: MTOJTHOT€HOMHOE CEKBEHHPOBaHUE, T'€HOTUIIUPOBAHUE, B TOM
gucie ¢ momonisto [11[P-anamm3a. HacimencrBenHbie 3a001eBaHus YelIOBEKa: TCHHBIC O0JIC3HU, O0JIC3HU
C HacCJIeICTBEHHOM MPepacioiokeHHOCThI0, XpOMOCOMHBIE Ooe3Hu. CoMaTUYecKue U reHepaTUBHbIE
myTtanuu. CTBOJIOBbIE KJIETKU. [IpuHIUIIBI 370pOBOro 00pas3a KU3HU, AMATHOCTUKH,, TPODUIAKTUKU U
JeYeHUs TeHeTW4YeckuxX  Ooiyie3Hed. Menuko-reHeTHueckoe  KOHCYJIbTHpPOBaHUE. 3HAdYeHHE
MEIULUHCKON FreHEeTUKU B PEIOTBPAIICHUN U JICUeHUH FeHEeTUYeCKUX 3a001eBaHN YelOBeKa.

JdemoHcTpauun:

IToptpetsl: I'. Mengaens, T. Mopras, I'. ne ®pus, C. C. UetBepukos, H. B. Tumodees-Pecosckuii,
H. . BaBunos.



Tabmuie! u cxembl: « MOHOTHOPHAHOE CKPEIIMBAHUE U €r0 IIUTOreHETUYeCKast OCHOBay», «3aKOH
paclleIUIeHuss M €ero LHUTOT€HETHYecKass OCHOBa», «3aKOH YHUCTOThI ramer», «Jlurubpunnoe
cKpemuBaHue»,  «llutororuueckue  OCHOBBI ~ JUTHMOPHIHOrO  CKpeliuBaHus»,  «Meilo3y,
«B3aumoneiicTBre aJUIEIbHBIX T€HOB», «['eHeTnueckue KapThl pacTE€HUM, >KMBOTHBIX U YEIOBEKA»,
«['eneTnka nona», «3aKOHOMEPHOCTH HACJIEJOBAHUS, CLEINIEHHOIO C MOJIOM», «KaproTumsl yenoBeka
U JKUBOTHBIX», «BU1bI ©3MEeHUNBOCTH Y, «MoanpuKamoHHas U3MEHYUBOCThY», «HacnenoBanue pesyc-
dakTopay, «I'eHeTHKa Tpymni KpoBu», «MyTallMOHHAs U3MEHYUBOCTH.

ObopynoBanue:  Moaenu-ammuMkanuu — «MoHoruOpugHoe — ckpemBaHue», «HemomHoe
JOMUHHpOBaHUe», «Jlurubpuanoe ckpemmBanue», «llepekpécT XpoMocom», MHKpPOCKON U
Mukponpenapat «/lpozodpuna» (Hopma, MyTauuu GpopMbl KpbLIIBEB U OKPACKHU Telna), repdapuii «I'opox
IIOCEBHOW.

JlabopaTopHble U MpaKTHYEeCKHe PA0OTHI:

JlaGopatopHast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTMOPUIAHOIO U JUTMOPHUIIHOTO
CKpeIMBaHus y Ip0o30(Uibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopatopHasi pabora Ne 6. «l3yueHue MoaM(UKALMOHHON H3MEHYHMBOCTH, MOCTPOEHUE
BApUALIMOHHOTO psiJia U BapUALIMOHHOW KPUBOW».

JlaGopaTtopHas pabota Ne 7. « AHanu3 MyTauil y 1po30Quibl Ha TOTOBBIX MUKPOIpPernapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBieHHE U aHAIN3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Ceniekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi KaKk Hayka WM IMPOLECC. 3apOoXKICHUE CelIeKUUU U JomecTtukanus. Yuyenue H. H.
BaBuiioBa 0 1meHTpax NpPOUCXOXKJIEHUS M MHOrooOpasus KyJbTYpHBIX pacTeHuil. LleHTpsl
IIPOM CXOKJEHUA JOMAIIHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIe METOIbI ceIeKIMU. MaccoBbIi U HHINBUIyalbHBIA OTOOPHI B CEJIEKIINU PACTEHHUM
U JKUBOTHBIX. OLlEHKa 3KcTephepa. bIM3KopoACcTBEHHOE CKpellMBaHue — WHOpUIUHT. YucTas JTUHUS.
CkpenBanue 4ucThIX JUHHUHA. ['erepo3uc, mnm rubpuanas cuna. HepoiacTBeHHOe cKpelBaHUE —
ayropunuar. Otnanéunas rubpuamzanus u e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 M IOJTYy4YeHHE
MOJIMIITIONI0B. JIOCTHIKEHUS CEJIEKIIMY PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB.

buorexHosornss Kkak oOTpacib NpPOM3BOACTBA. ['€HHas WHXeHepus. OTalbl CO3JaHUsA
pexombuHanTHOU JIHK u Tpancrennsix opranusmos. Knerounas nnxenepus. Knerounbsie KyabTyphl.
MUuKkpoKJIOHaIBHOE pa3MHOXEHHUE pacTeHui. Kironuposanue BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. DKOJIOTMUYECKUE U 3THUYecKue npodsiemel. MO — renetnuecku
MOIUGUITUPOBAHHBIE OPTaHU3MBI.

JeMmoHcTpanuu:

[TopTtpetsi: H. W. BaBunos, . B. Muuypum, I'. [[. Kapneyenko, M. ®@. IBaHOB.

Tabnue! u cxembl: kapta «L{eHTpBI MPOUCXOKACHHUSI © MHOT'000pa3usi KyJIbTyPHBIX PACTEHUN»,
«[Topoapl mOMamIHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHHil», «OTaanéHHas rudpuan3anus»,
«Pabotel akanemuka M. @. MBanoBay, «I[lomummonausa», « O0beKTbl OMOTEXHOIOrUNY, «KiieTouHbie
KyJbTYPbI U KIIOHUpOBaHUE», « KOHCTpyHpOBaHME U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOA0B U KOPHEIJIONOB IUKHUX (POPM U KYJIbTYPHBIX COPTOB PACTEHUH,
repbapuit «CenbCKOX035UCTBEHHBIC PACTCHUS».

JlabopaTopHble U NpaKTHYeCKHE PadoThI:

Okckypeust «OCHOBHBIE METOJBl M JOCTMDKEHHUS CEJeKIMM pAcTeHWH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHIIMIO, IUIEMEHHYI0O (epMy, COPTOMCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035 CTBO, 1a00OpaTOPUIO arpOYHUBEPCUTETA MJIM HAYYHOT'O LIEHTPA)».



COIEP KAHUE OBYYEHUSA na 2026-2027 yuyeonnrii ron 11 KJIACC

Tema 1. DBoJIIOMOHHAS OMOJIOTHSA.

[Ipennoceiki BOZHUKHOBEHUS 3BOJIIOLMOHHONW TEOPUU. DBOIIOLMOHHAA TEOpUS U €€ MECTO B
Ouonoruu. BnusHue 3BOTIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTUH U APYTUX HAYK.

CeugerensctBa 3Bomonuu. [laneoHTonorndyeckue: MmociaeaoBaTENbHOCTh MOSBICHUS BUIOB B
MAJICOHTOIOTHYECKON JIeTonucH, repexonansie (GpopMbl. bruoreorpaduueckue: CXOACTBO U pa3lIUUHe
(dayH 1 G0p MAaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrHYECKHE: CXOJICTBA M PA3NUuusi SMOPHUOHOB pA3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHHUTENBFHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJTOTUYHBIE, PYyIUMEHTAPHbBIEC OpraHbl, aTAaBU3MBI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOJCTBO  MEXaHU3MOB  HACIEACTBEHHOCTH UM OCHOBHBIX
MeTab0JIMYECKUX MyTeH y BCEX OPraHU3MOB.

OpomouunonHas teopus Y. Jlapsuna. [Ipeanoceliku BO3HUKHOBEHMS JapBUHM3MA. J[BHXKylue
CHJIBI IBOJIIOLMU BHUJIOB 1O JapBuHY (M30BITOYHOE pPa3MHOKEHHE MPU OTPAaHUYEHHOCTU PECypCOB,
HeonpenenéHHasi U3MEHUYNBOCTh, 00pH0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBINH 0TOOD).

Cuntetnyeckas teopus sBomtonuu (CTI) u €€ 0OCHOBHbIE MOJIOKECHHUS.

MukposBomonus. [Tonynsnus kak eAMHULA BUJIA U 3BOJIIOLIUH.

JBuxymme cuibl ((pakTopsl) HBOMIOLKMKA BUAOB B mpupoie. MyTallMOHHBIN Tporecc |
KOMOMHATHUBHASI U3MEHYUBOCTh. [lonmymsiimoHHbIe BOJIHBI U Apeiid renoB. 3omsamust u MUTpamusi.

EcTecTtBeHHBIN 0TOOP — HanpaBsAoLil GpakTop 3BooLuu. POpMbI €CTECTBEHHOT0 0TOOpA.

[Ipucroco61eHHOCTh OpPraHu3MOB Kak pe3yJbTaT 3Bomonuu. [Ipumeps! mnpucrnocobieHuit y
Opranu3MoB. ApoMop(}hO3bl U UANO-aIaNITAIUH.

Bun wu BugooOpazoBanue. Kpurepuum Buna. OcHoBHbIE (GOpMBI  BUI000pa30BaHUS:
reorpauyeckoe, IK0JIOrHuecKoe.

MakposBomonus. Dopmbl  3BomOIMU:  (uIeTHYecKas, AUBEPreHTHAs, KOHBEpPreHTHAs,
napaienbHas. HeoOpaTuMOCTb 3BOJIIOLIHH.

[IponcxoxeHue OT HecHelMaIu3upOBaHHBIX MNpeakoB. [Iporpeccupyromas crenuaau3anus.
AnanTuBHAs paaualus.

JdeMoHcTpanuu:

[optpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens,
®. Mrosuiep, A. H. CeBeprios.

Tabmumpl u cxembl: «Pa3BuTHE OpraHnyYecKkoro mMupa Ha 3emiie», «3apoJIbIN MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbel O0pbOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBIH OTOODY,
«MHoroo0pasue CcopToB pacTeHui», «MHoroo6pasue TMOpoA KHUBOTHBIX», «llomymsamumy,
«MyTanioHHasT H3MEHYUBOCTBY, «Apomopdo3el», «anoamantanumy», «OO0mas aereHepanus»,
«JIBmwxkymue cuibl dBomouny, «Kapra-cxema mapmipyra myremectBus Y. Jlapeuna», «boprOa 3a
cymecrBoBanue», «llpucnocobieHHocts opraHusMoBy», «['eorpapuueckoe BUA000Opa3oOBaHUEY,
«DKOJIOTHYECKOE BUI000PA30OBAHUEY.

O60opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHbIMU TUIIAMU OKPACKHU, HAOOP MJI0/I0B U CEMSIH,
kostekus «IIpruMepsl 3alUTHBIX TPUCIIOCOOJIEHUH Y JKUBOTHBIX», MOJiesb «OCHOBHBIE HAIPABICHUS
IBOJIOLUUY, 00BEMHAS MoJienb «CTpoeHne roJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduueckas kapta Mupa, KomaeKus «©opMbl COXpaHHOCTH MCKOMAEMBIX KUBOTHBIX U
pacTeHui», mopaenb anmmkanus «llepekpéct xpomocom», BIaxHble MpenapaTbl «Pa3Butue
HacekoMoroy», «PaszButhne nsarymku», Mukporpenapatr «Jlposodunma» (Hopma, mytanuud ¢GOpPMBI
KPBLIbEB U OKPACKH TEJNA).



JIabopaTropHbie H NpaKTHYECKHE PA0OThI:

JlaGopaTtopHas pab6ora Ne 1. «CpaBHeHuUE BUI0B 110 MOP(OIOTUYECKOMY KPUTEPUIOY.

JlabopatopHast pabota Ne 2. «Onucanue npucrnoco0IeHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOT O
XapaxkTepay.

Tema 2. Bo3HUKHOBEeHHUE U Pa3BUTHE KU3HHU Ha 3eMue.

JloHayuyHbIe IPEACTABICHUS O 3apOKIECHUM KU3HU. HayuHble rumnoTe3sl BOSHUKHOBEHMSI )KU3HU
Ha 3emuie: abMoOreHe3 M MaHCHepMUs. XUMHUYecKasl 3BOJIONUS. AOMOTeHHBIM CHHTE3 OpPraHUYECKUX
BEIIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE IOATBEP)KIECHUE XMMHUYECKOM 3SBOIIOLMH.
HavanbHble »Tansl Ononornueckoi ssomonnu. I'unoresa PHK-mupa. dopmupoBanue MeMOpaHHBIX
CTPYKTYP Y BOBHUKHOBEHUE NPOTOKJIETKH. [IepBrie kineTku 1 ux spomonus. PopMupoBaHUE OCHOBHBIX
TPy )XUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emie 1o 3pam u nepuojaaM. Katapxeil. Apxelickas u MpoTepo30iicKkas 3phbl.
[Taneo3oiickas 3pa u €€ mepuoAbl: KeMOpPHIICKMH, OpPIAOBUKCKUM, CHIIypUNHCKUN, JEBOHCKH,
KaMEHHOYTOJIbHBIN, TEPMCKHH.

Me3o30iickas 3pa U €€ MePUOJIbl: TPUACOBBIN, IOPCKHUI, MEJIOBOM.

Kaiino3zolickas spa 1 €€ nepuojbl: majeor eHOBbIM, HEOT€HOBBIM, aHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTra W TeOoJOrHMYecKuX ImpoueccoB. OCHOBHBIE 3Tambl 3BOJIIOLUHU
PAcTUTENIBHOTO U KUBOTHOTO MHpPa. ApoMOp(O3bl y pacTeHH U KUBOTHBIX. [losiBIIeHHE, pacuBET U
BBIMUPAHUE PYIII KUBBIX OPraHU3MOB.

CucreMa opraHn4ecKoro Mupa Kak oTpakeHue 3BOaoIUHA. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI
OpraHU3MOB.

OBOIOLHMS YeNoBeKa. AHTPOIIOJIOrus Kak Hayka. PasBuTue npeacTaBiaeHU O MPOUCXOKICHUN
yernoBeka. MeToapl HM3ydeHHs aHTponoreHe3a. CXOACTBa M pa3iau4Msl 4YeNOBEKAa M JKUBOTHBIX.
CucreMaTHUeCKOE MOJI0KEHUE YEIIOBEKa.

JiBuxymme cuiibl (akTopbl) aHTponoreHesa. HacneacrBeHHass ”3MEHYMBOCTD M €CTECTBEHHBIN
otoop. O01IecTBEHHBIN 00pa3 )KU3HU, H3TOTOBJICHUE OPYAUN Tpy/a, MBIIUICHUE, PeYb.

OCHOBHBIE CTaJIMM M BETBU SBOJIIOLIMM YEJIOBEKA: aBCTpajIonuTeku, YenoBek ymenslil, YenoBek
npsaMoxoasmmii, YenoBek HeaHaepTaIbCKui, YenoBek pa3ymHbld. HaXOIKH MCKOIMAEMBIX OCTAaTKOB,
BpeMsI CYIIECTBOBaHMs, 00JIACTh PacIpOCTpaHEHUS, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAHSL.

Uenoeueckue pacbl. OcHOBHBIE OOJBIIME pachl: €BpONEOHIHAast (€Bpa3uiickas), HErpo-
aBCTPAJIOUIHAS (’KBaTOpHaNbHAS), MOHTOJIOUTHAS (a3uaTcko-aMepuKaHCKasi). UYeprsl
MPUCIIOCOOJIEHHOCTH TMpeICTaBUTEIeH YEeIOBEUECKUX pac K YCJIOBHUSM CyllecTBOBaHHS. EAuHCTBO
yenoBedyeckux pac. Kpuruka pacusma.

JdemoHcTpanun:

[Toptpetsi: @. Peau, JI. [Tactep, A. Y. Onapun, C. Musep, I'. FOpu, Y. JapBuH.

Tabmue! u cxembl: «Bo3HukHOBeHUE COMHEUHOI CHUCTEMBbI», «Pa3BUTHE OPraHUYECKOro MUpPay,
«PactuTenbHas kneTka», « KuotHas kierkay, «[Ipokapuoruueckas kietka», «CoBpeMeHHas cucrema
OpraHu4yecKkoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YeIOBEKa M YeJOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MECTa MaJICOHTOJIOIMYECKUX HAaXOAOK IPEIKOB COBPEMEHHOI'O YEIOBEKay,
«/IpeBHeinmmue moany», «/IpeBHne moan», «IlepBbie cOBpeMeHHbIE TN, «HemoBedecKue pacs».

Ob6opynoBanue: Mysspku «IIponcxoxkaenue yenoBeka (00 CThI aBCTPATONUTEKA, MUTEKAHTPOIA,
HeaH/IepTaJiblia, KPOMaHbOHIIA), CJICIKHU WM U300 pa’keHUsI KAMEHHBIX OPYIUH EepBOOBITHOT O UETIOBEKA
(kaMHU-YOMITIEpBI, pyOWia, ckpebia), TEOXpOHOJOrHYecKas Tabiuia, KoJuiekmus «Dopmbl
COXPaHHOCTH MCKOIAEMBbIX JKUBOTHBIX U PACTEHUI».

JlabopaTopHble U MpaKTHYeCKHe PAdOThI:



ITpaktuueckas pabora Ne 1. «M3yueHue MCKOImaeMbIX OCTaTKOB PACTEHUIl M JKMBOTHBIX B
KOJUIEKLUAX).

OKcKypcusi «JBOJIOIMS OpraHM4eckoro Mupa Ha 3emie» (B €CTeCTBEHHO-Hay4yHBIH WU
KpaeBeIuecKuil Mys3ei).

Tema 3. Opranu3Msbl 1 OKpYKawIIAs cpeaa.

OKonorus Kak Hayka. 3aJadd M pas3jenbl SKOJOTMUA. MeToabl SKOJOrMYECKUX HCCIEOBAaHUMN.
DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOI'0 YEJIOBEKA.

Cpensl obuTaHus OpPraHU3MOB: BOJIHAS, Ha3EMHO-BO3YIIHAa, IIOYBEHHaA,
BHYTPHOpPraHU3MEHHas!.

Okonmornueckue (dakropel. Kiaccudukanms -skomorndeckux (akToOpoB: aOHMOTHUECKHE,
OMoTHYEeCKHE U aHTPOIOreHHbIe. J{eficTBHe IKOIOrnuecKrX (JakKTOPOB HA OPTaHU3MBI.

Abuotndeckue (GakTopel: CBET, TeMIEpaTypa, BiaxHocTb. @oronepuonusm. [lpucnocobnenus
OpPraHu3MOB K JEHCTBUIO0 aOMOTHYECKUX (aKTOpoB. brosornueckue puTMsl.

buotnueckue ¢aktopbl. Buasl 6MOTHUECKUX B3aUMOACHCTBUI: KOHKYPEHLUs, XUIIHUYECTBO,
cuMm6buo3 u ero ¢opmsel. Ilapazutusm, koomepauus, MyTyalu3M, KOMMEHCAJIU3M (KBapTUPaHCTBO,
HaXJIeOHMYECTBO). AMEHCalu3M, HeHUTpaiau3M. 3HaueHHe OMOTHYECKHX B3aMMOJEHUCTBUHA 1id
CyILIECTBOBAHMS OPraHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOrMUYECKUE XapaKTEPU CTUKHU oMy sauuu. OCHOBHbIE TOKa3aTe M IOMYJISLIMNA: YACIEHHOCTD,
IUIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpanus. JJMHaAMHUKa YU CIEHHOCTH MOMYJISILMY U €€
perynsuus.

JdeMoHcTpanuu:

[optpetsi: A. I'ym6onbaT, K. @. Pynbe, O. 'ekkens.

Tabmuner u cxemsl: kapTta «lIpupogneie 30HBI 3emim», «Cpeapl OOMTAaHMUS OPTaHU3MOBY,
«Doronepuoausmy, «llomynsanuuy, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYJISAIUN HH(QY30pUH -
TyQenbkn», «[lumessie menm.

JlaGopaTopHble U MpaKTHYEeCKHEe PA0OThI:

JlabopatopHast pabora Ne 3. «Mopdonorndeckne 0COOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
Oo0UTaHUS.

JIaGopaTtopHas paborta Ne 4. «BnusiHue cBera Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktnueckas padorta Ne 2. «[loacuér mIOTHOCTH MONYJALUN pa3HbIX BUJIOB PAaCTEHUID.

Tema 4. CooOmecTBa 1 3K0JIOTHYECKHE CHCTEMBI.

CoobuiectBO opraHu3MoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BHMJI0OBas, MPOCTPAHCTBEHHA,
Tpoduueckas (numeBas). Buapsl-nomuHanTel. CBA31 B OHOLIEHO3€.

Okonoruueckue cucrteMbl (9kocuctembl). IloHaTme 00 »sKocucteMe U OHOreoIeHO3€.
QDyHKIHMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMbI: IIPOAYLIEHTBI, KOHCYMEHTHI, penyueHTsl. Kpyrosopor
BEILECTB U MOTOK 3HEPruu B 3kocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCHCTEMBI. [InieBbie
nenu 1 cetd. OCHOBHBIE ITOKA3aTeNN 3KOCUCTEMBL: OrMoMacca, MPOaYKIHs. DKOIOrH4eCKU e MUPAMUIBL:
OPOAYKLMH, YHUCIEHHOCTH, Ouomaccel. CBOICTBA SKOCHUCTEM: YCTOMYMBOCTb, CaMOpEryJsLus,
passutue. CyKkieccus.

[IpupogHbple  PKOCHCTEMBI. JKOCHUCTEMBI O03€p M peK. OKOCHCTEMa XBOWHOIO WU
HIMPOKOIMCTBEHHOT O JIeCa.

AHTpOTNOTeHHbIE IKOCHCTEMBbI. ArposKocHUCTeMbl. YpOoskocucremsl. buonoruueckoe u
XO3s5IICTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpasue kak ¢(akrtop ycrolunmBocTH sKocucteM. CoxpaHeHHe OHOJIOrHYECKOro
pa3Ho0Opa3us Ha 3eMile.



Yuenne B. M. BepHaackoro o 6uocdepe. ['paHuibl, coctaB u cTpykTypa omocdepsl. Kupoe
BeniecTBO U ero ¢ynkuun. OcobernHoctu Ouochepsl Kak riodanbHOM dKOCHCTEMBI. [[nHamudeckoe
paBHOBecue U o0paTHas CBs3b B Ouocdepe.

KpyroBopotsl BeliecTB 1 OMOre0XMMHUECKHE LIUKIIbI 3JIEMEHTOB (yrjiepoja, a30Ta). 30HaJbHOCTh
o6uocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuectBO B Onocdepe 3emyn. AHTpONOreHHbIE HM3MeHEHusi B Ouocdepe. ['modanbHbie
HKOJIOTUYECKHUE MPOOTIEMBI.

CocymecTBoBanue npupoAsl U denoBedecTBa. CoxpaHeHHe OMOpazHOOOpa3usi Kak OCHOBa
ycroiiunBocT Ouocepsl. OCHOBa palMOHAJIBHOIO YIPABJIECHUS IHPUPOIHBIMU DPECYpPCaMU U HX
ucrosb3oBanue. Jloctmxkenns OMOMOruy U OXpaHa IPUPOJIBL.

JdeMoncTpanuu:

IToptpetsr: A. JIx. Tenciu, B. H. Cykaués, B. . Bepnanckuii.

Tabmuubr u cxemsl: «llumeBsie nenu», «buoreHo3: coctaB M CTpykTypay, «llpupomnbie
coobmiectBay, «Llenu nuranus», « Ikojgoruueckas nupamuaa», «buochepa u yenosex», «IKocucrema
HIMPOKOJIMCTBEHHOI O Jieca», «IDKOCUCTEMa XBOWHOrO Jieca», «buoneHo3 BogoéMa», «ArpoLeHo3»,
«IIpuMepHbIe aHTPONOr€HHbIE BO3JEHCTBUS Ha NPUPOAY», «BaxkHeilne MCTOUHUKU 3arps3HEHUs
BO3/yXa M TPYHTOBBIX Bo1», «[louBa — BaxkHelast coctaBistomas 6nochepsn», «PakTopsl Aerpaganuu
nouBy», «llapHukoBbiii 3¢ddexT?, «DakTopbl pPaauOaKTUBHOTO 3arps3HeHus Ouocdeps», «OO0mas
cTpykrypa Ouochepwr», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«Kpyrosopot yraepona B 6uocheper, «KpyroBopor azora B mpupoae».

Ob6opynoBanue: Mojenb-anmiukanus «TunuyHele OHOLEHO3b», repbapuil «PactutenbHble
cooO1iecTBay, Koyutekuuu «buorenos», «Bpenurenn BaXHEHIINX CEIbCKOX03AUCTBEHHBIX KYJIbTYp»,
repbapuu U KOJUIEKIIMU PACTEHHUH U )KMBOTHBIX, IPUHAJUISKAIINE K Pa3HBIM 3KOJOTHYECKUM TPYIIaM
onHoro Buna, Kpacuas kaura Poccuiickoit ®enepanyu, n3006pakeHusi OXpaHsIeMbIX BUJIOB PACTEHU U
KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHNA [NPOI'PAMMBI 110 BUMOJIOT'MU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

Cormacio ®I'OC COO, ycranaBnmuBalTCca TpeOoBaHUS K pe3yJbTaTaM OCBOCHHUS
O00yYaIOUIMMICS MPOrpaMM CPEIHEro o0mero oOpa3oBaHUs: JIMYHOCTHBIM, METANPEAMETHBIM H
MpEeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B crpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS Tipeamera «buosorus» BblaeIeHbI
CJIETYIOIINE COCTABJISIIONINE: OCO3HAHUE 00 yIAIOITMMUCS POCCUMCKON TPak JaHCKOW UJICH THYHOCTH
— TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEIEIICHNIO, HATMYME MOTUBALIMH K
00yueHuIo OMOJIOruH, LieJIeHaNpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOSXKIEHUI JTMYHOCTH Ha OCHOBE
KJIFOYEBBIX LIEHHOCTEN M NCTOPUYECKUX TPAIUIINI pa3BUTHS OMOIOTMYECKOr0 3HAHUS, TOTOBHOCTb U
CIIOCOOHOCTHh O0YYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AEATEIBHOCTU IEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKaMH, MPHUCYIIMMU CHCTEME OHOJIOTHYECKOro OOpa3OBaHMS, HAJIWYUE IKOJIOTHYECKOTO
MIPaBOCO3HAHMS, CIIOCOOHOCTU CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM9HOCTHBIE PE3YNIBTATH OCBOCHUS MpeaMeTa « buoIorusy JOCTUTal0TCs B EAMHCTBE YIeOH Ol
M BOCHUTATEJIbHOM JIESATEIbHOCTH B COOTBETCTBUM C TPAJULHUOHHBIMU  POCCUUCKUMH
COLIMOKYJIbTYPHBIMU, HCTOPHUYECKUMH M JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, NPUHATHIMU B
o0IiecTBe mpaBWJIaMH W HOPMaMH IIOBEAEHUS W CHOCOOCTBYIOT TMpOIleccaM CaMOIO3HAHUA,
CaMOBOCIHUTAHUSl W CAMOpa3BUTHS, pa3BUTHs BHYTPEHHEH NO3MLMM JIMUHOCTH, MATPUOTU3MA,
YBOKEHMS K 3aKOHY M IIPABONOPSJIKY, YEIOBEKYy TPyJa M CTaplIEMy IIOKOJEHHUIO, B3aUMHOIO
yBaXkK€HUs1, 0EPEKHOI0 OTHOUICHUSI K KyJIbTYPHOMY HACIEAUIO U TPAIUIUSIM MHOTOHAIIMOHAJIBHOT O
Hapona Pocculickoil @enepanuu, IpUpoIe U OKPYKAIOLIEN Cpelie.

JIMuyHOCTHBIE Pe3yNbTaThl OCBOEHUSI y4eOHOro mpeamera «bHoONOrHs» HOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS CHOPMUPOBAHHOW BHYTpPEHHEH
MO3UIUEH JTMYHOCTH, CUCTEMOH I[EHHOCTHBIX OPUEHTAIIMH, MTO3UTHBHBIX BHYTPEHHUX YOCXKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOT0 OOIIECTBa, paclIipEeHUE KUZHEHHOT O
OMbITa U OMNbITA JAEATEIbHOCTH B IPOLIECCE peaIn3allid OCHOBHBIX HAIlPABJIEHUN BOCIUTATEIbHON
JeSTeIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh I'PaXKJIAHCKOM MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOT'O 1 OTBETCTBEHHOT' O
YJIeHa POCCHIICKOT0 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB © OOS3aHHOCTEH, YyBa)XEHHWE 3aKOHA W
MPaBOIOPAAKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOM IEATEIHLHOCTH MPH CO3AAHUU YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIPEAENIATh COOCTBEHHYIO MO3UIMIO 11O OTHOIICHHUIO K SIBJICHHUSIM COBPEMEHHOM
JKM3HH U OOBSICHATE €€

yYMEHHUE YUUTHIBaTh B CBOMX JEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO B3aUMOCHCTBU S
JrOIeH ¢ pa3HBIMU YOXKIEHUSMU, KyJIbTYPHBIMU IEHHOCTSMHU U COLUATIBHBIM MOJIOKEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B TMPOIECCE COBMECTHOIO BBIMOJHEHUS Y4YEOHBIX,
MO3HABATEJIbHBIX U UCCIIEIOBATEIbCKUX 3a71a4, YBAXKUTEJIBHOI O OTHOIIEHUSI K MHEHHIO OIIIOHEHTOB
pu 00CYKJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOIO COJIEP KAHMUS,;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM J€ITEIbHOCTH

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

cOpPMHPOBAHHOCTh POCCHICKON Tpa)KAaHCKOH WICHTUYHOCTH, NMATPHOTH3MA, YBAXKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoi, TopaoCcT 3a CBOM Kpaii, cBoo Ponuny,
CBOM S3BIK U KYJBTYPY, MIPOLUIOE U HACTOSAIIEe MHOTOHAIIMOHAJILHOT 0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K MPUPOAHOMY HACIEIUI0 U MaMATHUKAM IPUPOJIbI, TOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IIE;

CMOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YUEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MMOHMMAaHUsI 3HaYEHUs1 OMOJIOTMH B TTO3HAHWU 3aKOHOB TIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOT' O
00111eCTBA;

uzaelinas yoexaEHHOCTb, TOTOBHOCTD K CIIY>KeHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cyne0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOIO HAPOA;

chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEICHUS;

CIOCOOHOCTh OIIEHMBATH CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPHEHTHPYACHh HA
MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOI'0 BKJIAJ[a B IOCTPOEHHE YCTOMYUBOrO Oy IyILEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM DPOAMTENSM, CO3AAHUI0 CEMBH Ha OCHOBE OCO3HAHHOI O
MPUHSITUS IEHHOCTEN CEMENHON )XKU3HU B COOTBETCTBUM C TPAJUIIMAMU Hapoi0B Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIOYas JCTETHKY OBbITa, HAYYHOTO U TEXHUYECKOT O
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

TMIOHUMAaHHUE SMOIIMOHAJIBHOTO BO3/ICNCTBUSI KUBOUM NPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BU/IaX UCKYCCTBA, CTPEMJICHUE MPOSBIIATH KauyeCcTBa
TBOPYECKOM JIMYHOCTH;

5) ¢puznueckoro Bocnuranus, GopMUpoOBaAHUS KYJIbTYPbl 310POBbS H IMOIHOHAJIBHOIO
0s1aronosy4us:

NOHMMaHWE M peayn3alus 3710poBOro u Oe3omacHOro obpasza *HU3HU (340pOBOE MUTAHUE,
COOTIO/IeHNe THTHEHUYECKUX MPaBUI U HOPM, COAlaHCHPOBAHHBIA PEXKHUM 3aHITUH M OTAbIXA,
perynsapHas pu3nyeckast akTUBHOCTD ), 0€pEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIIEHHS
K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHUMaHUE [EHHOCTHU MPABWJI UHINBUAYAJIFHOTO U KOJJIEKTUBHOTO O€30MaCHOTO MOBECHU S
B CUTYallMsIX, YTPOKAKOIIMX 3I0POBBIO U JKU3HHU JIFOAECH;

OCO3HAHHME TOCIEACTBUA W HENPHUSATUS BPEIHBIX MPUBBIYEK (yMOTpPEOJICHUS aJIKOTOJIs,
HapKOTUKOB, KypeHUs);

6) Tpya10BOT0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYyAOII00HE;

FOTOBHOCTh K AQKTUBHOW JEATEIbHOCTH TEXHOJIOIMYECKOW M COIMAJIbHOW HANpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH M CAMOCTOSTEIHLHO BHIMOIHSATH TAKYIO e TEIbHOCTD;

WHTEpeC K pa3nudHbiM chepam mpodecCHOHATbHON IesSTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyyIIeH npodeccuu U peain30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TUIAHBL;



TOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHUIO 1 CAMOOOPA30BaHUIO HA TIPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THY€eCKOr0 BOCIUTAHUSA :3KOJIOIMUECKH 11€J1IECO00Pa3HOE OTHOLIEHUE K IPUPOJIE KAK
VCTOYHHUKY KU3HH Ha 3eMJIe, OCHOBE €€ CyIlleCTBOBaHUS;

MOBBIILIEHUE YPOBHS HSKOJIOTMYECKOW KYJbTYypbl: NPHUOOpPETEHUE OMNbITa IJIAHUPOBAHUS
MOCTYIIKOB U OLEHKH X BO3MOXHBIX MTOCIEICTBUI JIJI1 OKPY’KaIOIIEeH cperbl;

OCO3HAHUE II00aTbHOr0 XapakTepa SKOJIOrHUECKUX MPOoOIeM U MyTel UX pelIeHus;

CIIOCOOHOCTH MCITOJIB30BATh MPHOOPETaeMble MPU U3YUCHUN OMOJIOTHH 3HAHUS U YMEHUS TIPH
pelIeHnH MpoOJeM, CBSI3aHHBIX C palMOHAIBHBIM MPUPOJIOINOIb30BaHUEM (COOMIOAEHUE MPaBUII
MOBE/ICHUS B MIPUPOJE, HANIPABICHHBIX HA COXPAaHEHHE PaBHOBECHUS B SKOCHCTEMAaX, OXpaHy BHUJIOB,
JKOCHCTEM, Orocdepsl);

AKTUBHOE HETIPHUSATHE ACHCTBUN, TIPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOTHON Ccpenie, yMEHU e
MIPOrHO3UPOBATh HEOJIATONMPUSTHBIC YKOJOTUYSCKUE TTOCIESICTBHSI TIPEANPUHUMACMBIX JTCHCTBUN U
MpeIoTBpaIIaTh UX;

HaJM4Me pa3BUTOrO HKOJOIMYECKOTO MBIIUICHUS, 3KOJIOTUYECKOW KYJIbTYphl, OIBITA
JeSITeIbHOCTH  DKOJOTMYECKOM  HANpaBJIEHHOCTH, YMEHHsS  pYKOBOJCTBOBaTbCA HMMHU B
MO3HABATENIbHONM, KOMMYHUKATUBHOW M COLMAJIBHOW TMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTHYECKOMN AEATEIBHOCTH 3KOJOTMYECKON HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

cOpPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKd © OOIISCTBEHHOM NPAKTUKH, OCHOBAHHOI'O Ha MJHAJNOTe KYJIbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B MOJIHUKYJIHTYPHOM MUPE;

COBEPIIEHCTBOBAHUE S3BIKOBOM M YMTATENILCKOM KYJIbTYpPhl KaK CPEICTBAa B3aMMOJICHCTBUS
MEXY JIOAbMU U TO3HAHUSI MUPA;

MOHMMaHHEe crenuuKku OWOJOrMH KaK HayKH, OCO3HaHUs €€ poiau B (OPMHPOBAHUU
paIMOHAIFHOTO HAYYHOTO MBIIIIEHHS, CO3JaHUU IEJOCTHOIO MPENCTaBJICHHUS 00 OKpYXKaIoIleM
MHUpe KaK O €IMHCTBE MPUPO/IbI, UeJIOBEKa M 0011eCTBA, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U PEIICHUU IPOOJIeM COXPaHEHUsI TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OWOJOTHH JISi COBPEMEHHOH IMBHIM3AIMUA: OOCCIICUCHHS
HOBOTO YPOBHSI Pa3BHTHUS MEIUIMHBI, CO3JaHUE TEPCICKTUBHBIX OMOTEXHOJOTHH, CIHOCOOHBIX
pemarhk pecypcHble MpoOJeMbl Pa3BUTHUS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJA M3 TII00ATBHBIX
9KOJIOTUYECKUX Mpo0ieM U obecrieueHHs Mepexoia K YCTOMYMBOMY Pa3BHUTUIO, PALlMOHAIBHOMY
UCIOJIb30BaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHJAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OWOJIOTMYECKUX 3HAHMHA B LENIX MOBBIIICHUS OOLIeH
KyJIbTYypbl, €CT€CTBEHHO-HAy4YHOH TIpaMOTHOCTH, KaK COCTaBHOM dYacTu (YyHKIMOHAIHLHOU
rPaMOTHOCTH 00ydYaroumxcs, GopMUpPyeMON IpHU U3Yy4EeHUH OMOJIOTUH;

MMOHUMAHUE CYIIHOCTH METOJOB ITO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIOCOOHOCTH UCHOJB30BAaTh IOJIy4aeMble 3HAHUS [JIs aHaliu3a W OObBSICHEHUs SBJICHUMN
OKPYXAIOIIEr0 MHpPa U MPOUCXOASANMX B HEM HU3MEHEHHH, YMEHHE JelaTh O0OCHOBAaHHBIE
3aKJIFOYCHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIMXCS JAHHBIX C LEJBIO MOTYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENTFHO MCIOJIb30BATh OMOJIOTUYECKUE 3HAHUS JJIS PElIeHUs pobIemM
B PEAIbHBIX )KU3HEHHBIX CUTYyAIUsX;

OCO3HAHHME LIEHHOCTH HAy4YHOH JeATeNbHOCTH, FOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO H
HCCIIeI0BATENBCKYIO JIEATeIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUI0 U C€aMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYCHHIO HOBBIX 3HaHUH 10 OHOJIOTMHM B COOTBETCTBMHM C JKM3HEHHBIMHU
HOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ylbTaThl OCBOCHHS ydeOHOro mnpeamera «buomorusy BKIOYAIOT:
3HauYUMbIe I8 (OPMHUPOBAHHMS  MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEXKAUCIUIIIHHAPHBIE
(MexnpeaMeTHbIE) O0LIeHayYHbIE MOHATHSI, OTPaXKaIolUe 11eJI0CTHOCTh HAyYHOU KapTHUHBI MUpa U
cnenu UKy METONIOB TO3HAHMS, MCIOJIb3YEMBIX B E€CTECTBCHHBIX HayKax (BEHIECTBO, DHEPTHs,
SIBJICHUE, TIPOIIECC, CUCTEMA, HAYIHBINA (PAKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCClIeIoBaHne, HaOJI0JeHNue, MU3MEpEHUE, SKCIEPUMEHT M JPYTHUX), YHUBEPCAIbHBIE yUeOHBIC
neicTBus  (TIO3HABaTENbHBIE,  KOMMYHUKATUBHBIC,  PETYJSTHUBHBIC), obecreunBaronye
dopmupoBanue (PyHKIHOHAIFHOM TPaAaMOTHOCTH M COIHMAIBLHOM KOMIETEHUHH OO0yJaroumxcs,
CMOCOOHOCTH 00YYarOIIMXCS UCIIOIB30BATH OCBOCHHBIE MEXAUCIUTIIIMHAPHbIE, MUPOBO33PEHUYECKHIE
3HaHUS U YHUBEpPCAIbHbIE Y4E€OHbIE JEHCTBUS B IO3HABATEIHHOM U COLMATILHOM MTPaKTUKE.

MeranpenMeTHbie pe3yJNbTaThl OCBOCHHUSA MPOTPaMMBbI CpPEAHEro o0Iero oOpa3oBaHUS
JOJDKHBI OTPaXkaTh:

OBiajieHHe YHUBEPCAIBHBIMHU Y4eOHBIMU NMO3HABATEJIbHBIMH JIefiCTBUSIMH:

1) 6a3oBbIe JOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (DOPMYJIMpOBaTh W aKTyaJM3UpoBaTh NpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIONb30BaTh MPHU OCBOCHHUH 3HAHUI MPHEMBI JIOTMYECKOT0 MBIILIEHHUS (aHAM3a, CHHTE3a,
CpaBHEHUs, Knaccudukanuu, 0000IIeHHs ), pACKPBIBATH CMBICI OMOIOTMYECKUX TOHITHIH (BBIIEISTH
UX XapaKTepHbIe IPU3HAKHU, YCTAHABIUBATH CBSI3H C IPYTUMHU MOHS THSIMU );

ONpEAENATh LEeNU JeATENbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUH UX JTOCTHXKEHHS,
COOTHOCHUTB PE3YJIbTAThI IESITEIIbHOCTH C ITOCTABJICHHBIMU LESIMU;

HCIOJIb30BaTh OMOJIOTHYECKU € TOHIATHS JJ1s1 00bsiCHEHUs (DAaKTOB U SIBJICHUH KMBOM TPUPOJIBL;

CTPOUTH JIOTUYECKHUE PACCYKICHHs (MHIYKTHBHBIC, JCNYKTHBHBIC, 10 aHAJOTHUH), BBISBIIATH
3aKOHOMEPHOCTH M IMPOTHBOPEUUS] B PAacCMAaTPUBAEMBIX SBIICHUAX, (HOPMYJIMPOBATh BBIBOJIBI U
3aKIIIOYECHHS,

IPUMEHSATh CXEMHO-MOJENIbHBIE CPeNCTBA [JIsl MPEACTaBIEHHUS CYIIECTBEHHBIX CBSI3ed U
OTHOILIEHUN B H3y4aeMbIX OMOJIOTMYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUHMI pa3HOro poja,
BBISIBJICHHBIX B PAa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MAaTepUATIbHBIX U
HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTb, OIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OIICHUBATh PUCKU MOCIIECTBUN JEATEIHLHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBUAX PEATbHOTO, BHUPTYaJbHOTO |
KOMOMHUPOBAHHOTO B3aUMOJICH CTBUS,

pa3BUBATh KPEATHBHOE MBINIJICHUE TP PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE AeCTBHUA:

BIIQJIETh HABBIKAMH YUeOHO-HMCCIENOBATENbCKOW M TMPOEKTHOM MeATENbHOCTH, HaBbIKAMU
paspemieHus: mpobyieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITENILHOMY IOMCKY METOZOB
pelIeHUs] MPAKTUUECKUX 3a7a4, TPUMEHEHHUIO Pa3JIMYHbIX METO/I0B MTO3HAHMUS;



WCIOJb30BaTh PA3JIMYHBIC BUIBI JICITCIHLHOCTH IO TOJYYCHUIO HOBOTO 3HAHHS, €ro
UHTEPIPETAlUU, TPeoOpa3OBaHUI0 W TPUMCHEHUIO B Y4YEOHBIX CHTyalMsAX, B TOM YHCIE IpU
CO3JIaHUU YYEOHBIX U COLUATBHBIX MPOCKTOB;

(dbopMUpOBaTh HAYYHBII TUI MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOIOTHEH, KIIFOUYEBBIMH
MOHATUSIMU U METOAAMH,

CTaBUTh M (OPMYITUPOBATH COOCTBEHHBIE 3a7aud B OOPa30BaTEIbHOW JEATEIHHOCTH U
JKU3HEHHBIX CHTYaIUsX;

BBISIBJISITh TPUUMHHO-CJIEICTBEHHBIE CBS3HM W aKTYaJH3UPOBAThH 33/a4y, BBIABUTATh TUIIOTE3Y
e€ peleHws], HaXOUTh apTrYMEHTHI JIJIS T0KA3aTelIbCTBA CBOMX YTBEPXKACHUH, 3a71aBaTh apaMeTPhl
U KPUTEPHUH PEIICHUS;

aHAJM3UPOBATH MOJyUYCHHBIC B XO/1€ PEUICHUS 3a]]a4H PE3YJIbTaThl, KPUTHUYCCKH OI[CHUBATh UX
JIOCTOBEPHOCTb, TPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

JIaBaTh OI[CHKY HOBBIM CHUTYAIIMSIM, OLICHUBATh MPHOOPETEHHBIN OITBIT,

OCYIIECTBJIATh LIEeJICHANPAaBICHHBII MOMCK IepeHoca CPeACTB U CrocoOOB IelCTBUS B
npo(eCCHOHATIBLHYIO CPENY;

yMeTh  TMEPEHOCUTh 3HAHUS B  [O3HABATEJIbHYHD W  MPAKTHYECKYI0  00JIACTH
KU3HENCSTSILHOCTH;

YMETh HHTEIPUPOBATEH 3HAHUS U3 PA3HBIX IMPEJMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJICH, TPEJIaraTh OPUTUHAIBHBIC TOAXO/IbI M PEIICHUS, CTABUTH MPOOICMBI
U 3a/1a4U, IO CKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

3) padora ¢ uH(popmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOpMaNUM (TEKCTE ydeOHOro mocodus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMONOTMYECKUX CIIOBApSIX M CHPABOYHHKAX, KOMIBIOTEPHBIX
0a3ax maHHBIX, B VHTepHETE), aHamM3UpOBaTh HWH(GOPMAIUIO pPA3NMUUYHBIX BHUAOB U (opMm
MPEACTABJICHUS, KDUTUYECKU OIIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTH;

(dbopMymTUpOBaTh 3ampoChl M TPUMEHATH pPa3lUYHBIE METOIBl MpH TOHCKE U OTOOpe
Ouonornueckor HHPpopMauu, HeoOXOAMMOM ISl BEITTIOTHEHHS Y4eOHBIX 3a]1a4;

MpUOOpETaTh OMNBIT HCHOJB30BAHMS HHPOPMANMHOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTHBHOT'O M CITOJIb30BAHUS PA3IMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpAaTh ONTHMAIbHYH (OpMYy TPEACTaBICHUS OHOJIOTHYECKOMN
uHpopMaIuu (cxembl, rpaduKu, TuarpaMMBbl, TAOIUIBI, PUCYHKHU U IPYTO€);

UCIOJIb30BaTh HAYYHBIM S3bIK B KadecTBE CpeAcTBa Ipu pabore C OUOJIOTHYECcKOi
uHbopMaIMel: MpUMEHITh XUMUYeckHue, (u3nueckue M MaTeMaTHYecKue 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBuUaTypy, HOMEHKJATYpY, MHCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CHMBOJIMYCCKHE CPEICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU  pPACIIO3HABAaHUS W  3aUTBl  WHGOpMAnuu, WHHOPMAITMOHHOMN
0€3011acCHOCTH JIMYHOCTH.

OBiajieHHe YHUBEPCATbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSIMU

1) oO1eHue:

OCYIIECTBJIATh KOMMYHUKAIIMK BO BCeX cepax )KU3HU, aKTUBHO YIaCTBOBATh B JIMAJIOTE WIIH
JUCKYCCHU TI0 CYIIECTBY 00CYyKIaeMoii TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHTENFHO BBIMOJHEHHUsS TpejiaraeMoi 3aJadd, YYUTHIBATH WHTEPECHl M COTJIaCOBAHHOCTH
MO3UIIMHA IPYTHX YYACTHUKOB JHAJIOTa WA TUCKYCCHH);



pacrio3HaBaTh HeBepOasbHbIE CPEACTBA OOILIEHHS, TOHUMATh 3HaYCHUE COLIMAJIbHBIX 3HAKOB,
HPEANOCHUIOK BO3HUKHOBEHUS KOHQUIMKTHBIX CUTYyallUd, YMEThb CMSIrdaTh KOHQUIMKTBI M BECTU
HEPEroBOPbI;

BJIAJIETh Pa3JIMYHBIMU CIIOCOOAMU OOIIEHNUS U B3aUMOJICH CTBUS, IOHUMATh HAMEPEHUS APYTrUX
JTIONIe, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeIHMKY M B KOPPEKTHOH Qopme
(bopMyIupoBaTH CBOM BO3PaKEHHUS;

pa3BEPHYTO U JIOTMUHO M3JIaraTh CBOIO TOUKY 3PEHHS C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) coBMeCTHAasI 1eSITeJIbHOCTb:

MIOHUMAaTh W MCIIOJIb30BaTh MPEUMYINECTBA KOMAaHJIHOW W WHIAMBHIYaJbHOW pPabOTHl HpHU
pelieHnn OHONIOruueckoil mpobiemMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS TPYHIOBBIX
¢dbopm B3auMoel CTBUS IIPU pelIeHUH yueOHOIl 3a1a4u;

BBIOMpAaTh TEMAaTHKy M METOJIbl COBMECTHBIX IEUCTBUH C yd€TOM OOIIUX HHTEPECOB U
BO3MOYKHOCTEH Ka)K0ro 4JIeHa KOJJIEKTUBA;

IIPUHUMATh LM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATE U KOOPAUHHUPOBATH JNEHCTBUS
110 €€ TOCTHKEHUIO: COCTAaBJIATS IJIaH NEUCTBUN, PACIIPEAENATH POJIU C y4ETOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KaUE€CTBO CBOET0 BKJIAJa U Ka)KJ0r0 yJYaCTHUKA KOMaH/bl B OOLIUI pe3yabTaT o
pa3paboTaHHBIM KPUTEPUSIM;

IpeajaraTh HOBBIE IPOEKTHI, OLIEHUBATh HAEH C IO3MLIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTHYECKON 3HAUMMOCTH;

OCYIIECTBJIATh O3UTUBHOE CTPATErNYECKOE MOBEJCHUE B PA3IMYHBIX CUTYalUsIX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHue, ObITh HHUIIMATUBHBIM.

OBiajieHHe YHUBEPCAIbHBIMHU PeryJIATUBHbIMH A€l CTBUSIMU:

1) camoopranu3anusi:

UCIIO0JIb30BaTh OMOJIOTMYECKHE 3HAHUS /Tl BBIIBIICHUS TPOOJIEM M UX PEIICHUS B )KU3HEH HBIX
Y Y4eOHBIX CUTyalUsX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IENEBbIE U CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUSIX U TOCTYNKAaX IO OTHOLIEHHWIO K JKMBOM IPHUPOJE, CBOEMY 370POBBIO U 310POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBISITh IMO3HABATEIbHYIO JI€ATEIbHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4ll B 00pa30BaTEIbHON AEATENBHOCTH U KU3HEHHBIX
CUTyalusX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH PEIIeHHs MPOOJIEMBbl C Y4ETOM HMEIOLIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANOUTEHUIH];

JlaBaTh OL[EHKY HOBBIM CUTYallUsIM;

paciupsTh paMKU y4eOHOI0 IpeaMeTa Ha OCHOBE JIMUHBIX IPEAIOYTEHU;

JieNaTh 0CO3HAHHBINA BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

crnoco0cTBOBaTh (POPMUPOBAHUIO U MPOSBIECHUIO HIMPOKOW 3PYIUIMHU B Pa3HbIX 00JACTIX
3HAHMM, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

7laBaTh OLIEHKY HOBBIM CHTyalusiM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OL[€HUBATh
COOTBETCTBHE PE3YJIBTATOB LIEIISM;



BIIQJICTh HABBIKAMH TIO3HABATEIHHON PEeQIIEKCUU KaK OCO3HAHUS COBEPINAEMBIX JCHCTBUN U
MBICJIUTENFHBIX MPOIIECCOB, MX PE3YIbTATOB U OCHOBAHMM, UCIOJIB30BaTh MPUEMBI pediekcun st
OIICHKHU CHUTYaIllH, BHIOOPa BEPHOTO PEIICHNUS,

yYMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHU)KEHUIO;

MIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTUX IPH aHAJIU3€ PE3yIbTaTOB J1€ATEIbHOCTH;

3) npuHsiTHE Ce0s U APYTHX:

MPUHUMATH CeOsl, MOHUMas CBOM HEJOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apI'yMEHTHI APYTUX IIPU aHAJIU3€E PE3YJIbTATOB JAEATEIIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIMH JIPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbI

[IpenmeTHbIe pe3ynbTaThl ocBoeHUs mporpaMMbl COO mo Ouosiornu Ha 0a30BOM YypOBHE
BKJIIOYAIOT crienuduyeckue s ydeOHoro mpenmera «buonorus» Hay4dHble 3HaHHS, YMEHUS U
CIOCcoObI e CTBUI 110 OCBOEHUIO, MHTEPIIPETALIUU U ITPE0OPa30BAHUIO 3HAHUN, BU/IbI €SI TEIbHOCTH
0 TOJyYE€HUIO HOBOT'O 3HAHMS ¥ TPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YICOHBIX CUTYAIHIX, a TAKXKE
B pEaNbHBIX JXU3HEHHBIX CHTYyalMsX, CBS3aHHBIX C Ouonorueil. B mporpamme mpeamerHbie
PE3yNbTaThl MPEICTABJICHBI IO TOAaM 00 yUCHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOEHUSI yueOHOTO mpenmera «buonorus» ¢ 10 knacce mOMKHBI
OTpax<aTh:

cOpPMHUPOBAHHOCTh 3HAHUKW O MECT€ U POJM OHOJOTMM B CHUCTEME HAYyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MHUpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJAJle POCCHICKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BHUTHE
Ouonoruu, GyHKIIMOHAIFHONW IPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE pacCKpbIBaTh COJIEpKaHUE OMOJIOTHYECKUX TEPMUHOB M TOHATUN: KU3Hb, KIIETKA,
opranusm, Merabosim3M (0OMEH BELIECTB M MPEBpaIleHHue YHEPrHH), TOMEOCTa3 (CaMOperyIsius),
YpPOBHEBasI OpraHmu3amusi  KHUBBIX CUCTEM, CaMOBOCITPOU3BEICHUE (penponykuus),
HAaCIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Hu3Jaratb OWOJOTMYECKHE TeOopuH (KJIETOYHAs, XPOMOCOMHAs, MYTAaIlOHHAas,
[IEHTpaJIbHAS JJOrMa MOJICKYJIIpHOM Onosiorun), 3akousl (I'. Mennens, T. Moprana, H. Y. BaBunosa)
U y4yeHHus (0 LEHTpax MHOrooOpas3usi U MPOUCXOXKAEHUS KyIbTypHbIX pacrenuid H. . BaBunosa),
OINPEAENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIAZIETh METOJaMU HAyYHOT'0 IO3HAHUS B OMOJIOTHH: HAOIIOJEHHE U OMICAaHNe KUBBIX
CHCTEM, MPOIIECCOB M SBJIICHWM, OpraHu3alus W MPOBEACHHE OMOJIOTHYECKOTO JKCIEPHUMEHTA,
BBIJIBUYKEHUE TUTIOTE3bI, BBISIBJICHHE 3aBUCHIMOCTH MEXIY HCCIIETyEeMbIMH BETMIYUHAMU, O0BSICHEHHE
MOJIYYEHHBIX PE3yJIbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX ITOHATHI, TEOPUI U 3aKOHOB, YMEHHE J1€JIaTh
BBIBOJIbIl HA OCHOBAHHH MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIACIATh CYILIECTBEHHBIE IMPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT M DYKAPHUOT,
OJTHOKJIETOUHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH IPOILIECCOB: OOMEHa BEIIECTB U
NpEeBpaIICHUs SHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOrO M JHEPreTHYecKkoro OoOMeHa,
XEMOCUHTE3a, MHTO3a, ME03a, OIUIOAOTBOPEHUS, PA3MHOKEHHUS, WHAWUBHUIYAJbHOI'O Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPHUMEHSATH IOJyYCHHbIE 3HAHUS IJIsi OOBSICHEHHS] OMOJIOTHYECKUX MPOIECCOB H
SIBIICHHUM, JUJISI IPUHSTHS MMPAKTUIECKUX PEHICHH B TTOBCEIHEBHOMN JKU3HH C IENbI0 0OecredeHus



0€30IaCHOCTH CBOETO 370POBBS U 3I0POBbsI OKPYKAIOIIUX JIOJIEH, COOIIOACHNS HOPM I'PaMOTHOTO
NOBEICHUSI B OKpPY’)KAIOWIEH NPUPOMHON Cpene, TMOHMMaHHWE HEOOXOIMMOCTH HCIIOJIb30BAHUS
JOCTHYKEHHI COBPEMEHHOMN OMOJIOTUU M OMOTEXHOJIOTHIA [T PAIIHOHAIIEHOT'O TPHPOIOTI0Ib30BAHMS,;

YMEHHE pellaTh »DJJIEMEHTApHbIE TEHETHYECKHEe 3aJadyl Ha MOHO- U JUTHOpHIIHOE
CKpeIllMBaHue, CIEMJIEHHOE HACIEe0BaHe, COCTABIISITh CXEeMbl MOHOTHOPHIHOTO CKPEIIMBAHUS IS
IpeACcKa3aHus HaCIeOBaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOIHATH JTa00paTOPHBIC M TPAKTHYECKHE Pa0OTHI, COOIIOIATh TpaBMIIa MpU padboTe
¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHUEM

yMEHHE KPHUTUYECKH OLIEHUBaTh M WHTEPIPETHPOBATH HH(OPMAIMIO OHOIOrHYECKOr o
COJICp)KaHus, BKIIOYAIONIYIO TICEBJOHAyYHbIC 3HAHHS W3 PA3JIMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBod MH(GOpPMAINU, HAYYHO-TIONMYJISIPHBIC MaTepUaNbl), dTHUYECKHE ACIEKThl COBPEMEHHBIX
UCCIICIOBAHUH B OMOJIOTHH, METUITHE, OMOTEXHOJIOTUH;

YMEHHE CcO37]aBaTh COOCTBEHHBbIE NHUCHBMEHHBIE U YCTHbIE COOOIIeHus, 00o0mas
Ouonornueckyro HHGOPMAaLHIO U3 HECKOIBKIX HCTOUHUKOB, FPAMOTHO MCIOJIb30BATh MOHATHIHBIN
anmnapat OHOJIOTHH.

[IpenmeTHBIe pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce nOIKHBI
OTpaXkath:

copMHPOBaHHOCTh 3HAHWK O MECTE€ M POJM OHOJOTMM B CHCTEME HAayYyHOrO 3HAHHS
€CTeCTBEHHBIX HayK, B (POPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa M
HAYYHOTO MHPOBO33PEHUS, O BKJIAJIE POCCHUCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BHTHE
Ouonoruy, QyHKIMOHAIBHON TPAMOTHOCTH YEIOBEKa /ISl PEIICHUS KIU3HECHHBIX 33/1a4;

YMEHHUE PAaCKPBIBATh COJACP)KAHHE OMOJIIOTMYECKUX TEPMHHOB W TIOHSTHI: BHJ, TOMYJISAIHS,
reHO(OHI, IBOIIONMS, ABIKYIIHE CHITBI ((PaKTOPBI) IBOIOLUHU, TPUCIOCOOIEHHOCTh OPTraHN3MOB,
BU000pa3oBaHMe, HKOJIOTHYECKUE (PaKTOPBI, IKOCUCTEMA, TPOAYIICHThI, KOHCYMEHTBI, PEAYICHTHI,
IIENU TUTaHUs, DKOJIOTHYEeCKas MMpaMua, OMoreoreHos, onocdepa;

yMEHHE u3JaraTb OHOJOrMYeckHue TeopuH (9BomounoHHas Teopus Y. JlapBuHa,
CHHTETHYECKasi TEOpPHUs BOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apoasimieBoro cxozacrtsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHuM u myreir »Bomounu A. H. Cesepuosa, yueHus o
ouocdepe B. 1. BepHayckoro), onpenensTs rpaHUIbl KX IPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHUE BJIaJICTh METOJJaMH HayYHOTO ITO3HAHMS B OMOJIOTHH: HAOIIOICHUE U ONTUCAHUE YKUBBIX
CHCTEM, MPOIIECCOB M SIBIIEHHUI, OpraHu3alus U TMPOBEIEeHHE OUOIOTHYECKOro HKCIEPUMEHTa,
BBI/IBI)KEHUE THITOTE3bI, BHISBIEHUE 3aBUCUMOCTH MEXY U CCIIEAYEMbIMH BEITMUYNHAMU, OObSICHEHHE
MOJTyYEHHBIX Pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MMOHITHI, TCOPUIl U 3aKOHOB, YMEHHE JeaTh
BBIBOJIbI HA OCHOBaHUH MOJTY4YCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIC NMPHU3HAKK CTPOCHUS OMOJIOrMYECKHX OOBEKTOB: BHJIOB,
HOMYJISIIHNA, TIPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOT€OI[EHO30B M SKOCHCTEM, OCOOCHHOCTH
IPOLIECCOB:  HACJICNCTBEHHOHM WM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pPA30BAHHSA,
IPUCIIOCOOJICHHOCTH OPTraHWU3MOB, JCHCTBHS 3KOJOTMYECKHX (PAKTOPOB HA OPraHM3MEI, IEPEHOCA
BEIIECTB M IMOTOKA DHEPTHU B HKOCHUCTEMax, aHTPOIOT€HHBIX M3MEHEHHUI B DKOCHCTEMax CBOEH
MECTHOCTH, KpYTrOBOPOTA BELIECTB  OMOT€OXUMUYECKUX IUKIIOB B Ouocdepe;

YMEHHE MPUMEHATH IOJYYCHHbIEC 3HAHUS Il OOBACHEHUS OHMOJIOTMYECKHX IPOIECCOB U
SIBJICHUH, ISl IPUHATHS MPAKTUYECKUX PEIIEHHH B IMOBCEIHEBHOW XHU3HH C IIeIbI0 0OecreueHus
0€30IaCHOCTU CBOETO 370POBBS U 3/I0POBbsI OKPYKAIOLIUX JIO/IEH, COOMI0ACHNS HOPM I'PaMOTHOTO
NOBEICHUS B OKpY)KaIOLIEH NPUPOAHOH cpeae, MOHMMAaHHE HEOOXOJUMOCTH HCIIOIb30BAHUS
JOCTHXKEHHI COBPEMEHHOW OMOJIOTUH JIJIsl pAllMOHAILHOTO TIPH POIOTIOIb30BAHHNS;



YMEHHE pemIaTh dJeMEHTapHble OWOJIOTHYECKHE 3aladyd, COCTABISITH CXEMBI IepeHoca
BEIIECTB ¥ PHEPrUHU B IKOCUCTEMaX (IIeTH MU TaHUs);

YMEHHUE BBINOIHATH J1a00paTOPHBIE U MPaKTHUECKUE padoThl, cOO0IaTh TpaBUiia Ipu padoTte
¢ y4eOHBIM U JJAOOpaTOPHBIM 000PYI0OBAaHUEM

YMEHHE KPUTUYECKH OLICHWBATh W HHTEPIPETHPOBATH HHPOPMAIHMIO OHUOIOTHYECKOT O
COZICp)KaHUs, BKJIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS M3 pPA3IUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBo MHGOpPMAIMM, HAyYHO-TIONYJSAPHBIE MaTepuajbl), paccMaTpuBaTh TIJI00AJbHbIC
DKOJIOTHYECKUE MPOOTIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHHWIO K HUM COOCTBEHHYIO
MO3UIIUIO;

yMEHHE CcO37]aBaTh COOCTBEHHbIE MHUCBMEHHBIE U YCTHbIE COOOIIeHus, 0000mas
OHMOJIOTHYECKYI0 MHPOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCIIONIB30BaTh TTOHSATHIHBIH
amnmapar OMOJIOTHH.

IHEPEYEHb (KOAU®PUKATOP) PACHPEJAEJIEHHBIX IIO KJ/IACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHHS OCHOBHOH
OBPA3OBATEJBHOM IPOTPAMMBI CPEJHEIO OBIIETO OBPA3OBAHMSA W
IJIEMEHTOB COAEPKAHMUSA 11O BUOJIOI'NA

B denepanbHbIX U peruoHaIbHBIX MPOLEAYPaX OLIEHKH KauecTBa 0Opa30BaHUsI UCIIOJIb3YETCS
nepeueHb (Koau(duKaTop) pacnpee’eHHbIX M0 KjlaccaM MPOBEpsAEMbIX TPEOOBaHUMN K pe3yJbTaTaM
OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl CpefHero oduiero o0pa3oBaHUs U 3JIEMEHTOB
CoJlep>KaHMs IO OMOJIOTHH.

10 KJIACC IIpoBepsiemble TpeOOBaHUSI K pe3yjbTaTaM OCBOEHHSI OCHOBHOW
o0pa3zoBaTe1bHOM NPOrpaMMbl

Kon IIposepsiemsle IpEAMETHBIE pe3yJIbTaThl OCBOEHUS OCHOBHOM
IIPOBEPSIEMOT O 00pa3oBaTeIbHOI MPOrpaMMBbl CPEAHEr0 00IEro 00pa3oBaHMs
pe3yJibTaTa

1 CchopMHupOBaHHOCTb 3HAHHM O MecTe U PO OMOJIOTMH B CHCTEME HAyYHOI'O

3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOIl €CTECTBEHHO-
Hay4YHOH KapTMHBI MUpPa U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCUHUCKUX U
3apyOeXHbIX Y4YEHBIXOMOJIOroB B pa3BUTHE Ouosoruu; (GYHKIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JJIs PEIIECHUS )KU3HEHHBIX 3a/1a4




YMeHue packpbiBaTh COAEpX)aHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSTHMN:
JKW3Hb, KJIETKA, OpraHu3M; Meraboim3Mm (0OMEH BEHIECTB M MPEBpPAIICHUE
SHEPTUU), TOMEOCTa3 (CaMOpEryJIsilins), YPOBHEBAsT OPraHU3AIMS KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PETPOAYKIIHS ), HACTEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE

YMenue wuznaratb OHUOJIOTUYECKHE TEOpUU (KJIETOYHasi, XPOMOCOMHas,
MyTanroHHas), 3akoHbl (I'. Mengens, T. Moprana, H.W1. BaBunosa) u yuenus (o
LIEHTpaX MHOrooOpasusi ¥ MPOUCXOXKIEHUS KyJIbTypHbIX pacteHudt H.U.
Basuosa), onpenensaTs rpaHULIBI ©X TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMenue BJIaACTb MCTOJaMU HAYYHOI'O IIO3HAHUA B OuoNoruu (Ha6J'IIO,I[eHI/Ie
1 OIMHMCAHUEC KUBBIX CUCTEM, IIPOLCCCOB U HBHGHHﬁ; opranusanus U IMpoBCACHUC
OHOJIOrHYECKOr 0 OKCIICPUMCHTA, BBIIBHUXKXCHUC THUIIOTE3bI, BBIABJICHU €
3aBUCUMOCTU MCKAY HCCICAYCMBIMH BCIMYWHAMU, 00BsICHEHUE IMOJIYYCHHBIX|
PE3yJIbTAaTOB, UCIIOJb30BAHHBIX HAYYHBIX HOHSITHI;’I, TGOpI/Iﬁ 1 3aKOHOB; YMCHHC
ACIaTh BbIBOJAbI HA OCHOBAHHWHU ITOJIYYCHHBIX p€3y1'ILTaTOB)

YMeHue BbIIEIATh CYIIECTBEHHbIE IPU3HAKN BUPYCOB, KJIETOK POKAPUOT U
OYKAapuoT, OAHOKJICTOYHBIX W MHOI'OKJIECTOYHBIX OPraHu3MOB; 0co0eHHOCTH
MPOIeCCOB OOMEHa BEIIEeCTB M IPEBpalIeHHs] SHEPruu B KIIeTKe, (DOTOCHHTE3a,
MJIACTUYECKOT0 W DHEPreTHYecKoro oOMeHa, XEeMOCHHTe3a, MHTO3a, Meio3a,
OIINIOAOTBOPCHMA, Pa3SMHOXCHUA, WHAWBUAYAJIbHOI'O pa3BUTHUA OpraHnu3Ma
(oHTOrEHE3)

YMeHue NpUMEeHsTh [0JIy4€HHbIE 3HaHUS JJI OOBSICHEHHSI OMOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHUH B IIOBCEAHEBHON
KM3HM B ILeIsIX obOecriedeHus O0e30IaCHOCTU CBOEro 310pPOBbS M 3710POBbS
OKPYXAaIOIIUX Jr0/1ed, COOII0IEHUSI HOPM IT'PAMOTHOI'O MIOBEACHUS B OKpYXKaIoIeit
IPUPOAHON cpene; NMOHMMaHHE HEOOXOAMMOCTH HCHOJIb30BAHMSA JOCTHUIKEHHUH
COBpEMEHHOM  Ouomorun ¥ OMOTEXHOJOTMH Ui palMOHAJIBHOIO
IIPUPOJOIIOIB30BAHMS

YMeHHe pemarb 3JIEMEHTapHbIE TE€HETHYECKHME 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKpEIIMBaHWE, CIETJICHHOE HACIeAOBAHHUE;, COCTABISATH CXEMBI
MOHOTHOPUTHOTO CKPEIIMBAHUS

ISl TPEACKa3aHus HacleA0BaHMS IPU3HAKOB Y OPraHU3MOB




8 YMeHue BBINOJHATH J1a00OpaTOpHbIE U IPAaKTHUYECKUE padoThl, cOOI0aTh
IpaBuwJia Npu paboTe ¢ yueOHbIM U JTaOOPATOPHBIM 000PYIOBAaHHEM

9 YMeHue KpPUTHYECKM OLIEHMBATh M HUHTEPHIPETUPOBATH HHGPOPMALUIO
OMOJIOTMYECKOTO  CO/ACpXaHMs, BKIIOYAIOLIYI0 IICEBJOHAYYHbIE 3HAHUS U3
pa3nuuHbIX ucToyHNKOB (CMU, HayuHO-TIOmyJNIsipHBIE MaTepuajbl); ITUYECKHE
aCIIeKThl COBPEMEHHBIX HCCIIEI0BaHUN B OMOIOTUH, MEIUIINHE, ONOTEXHOIOTHH

10

YMeHHe co31aBaTh COOCTBEHHBIC MUCHMCHHBIC M YCTHBIC COOOIICHHS,
00001masi OMOJOTUYECKYI0 MH(OPMAIIMIO U3 HECKOJBKHUX UCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSITUHHBIN armapart OuoJIoruu

HpOBCPHEMLIe 3JIEMEHTHBI COACPKAHUS

Kon [TpoBepsieMblii SIEMEHT COACPKAHUS
1 buonorus kak Hayka
1.1 .
buonorus — Hayka o xuBoi mnpupoae. Pomab Ouonmoruum B ¢popMHpPOBaHUU
COBpPEMEHHON Hay4yHOH KapTuHBI MUpa. CucTema OMOIOrHYecKUX HayK
1.2 MeTonpl TO3HAHUS JKUBOW TPUPOABI (HAOIIOJEHUE, SKCICPUMEHT, OIHCAHUE,
HU3MepeHune, Kiaccuukanys, MoIeIMpOBaHUe, CTATUCTUYeCKasi 00paboTKa JaHHBIX)
2 JKuBble cucTemMbl U MX OpraHU3aIusl
2.1 JKubie cuctemMbl (OMOCHCTEMBI) KaK IIPEAMET U3y4dEHUS OMOJIOTHH.
CaoiicTBa OMocucTeM U UX pasHooOpazue
2.2 VYpoBHU opraHu3zaluyd OUOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKUI, KIIETOUYHbIH,
OpraHr3MEHHBbIH, OMYJISIMOHHO0-BUI0BOM, SKOCUCTEMHBIN, ONOC(EpHBIit
3 XVUMHUYECKHUM COCTAaB U CTPOCHUE KIETKU
3.1

XUMHUYECKUH COCTAaB  KJIETKU. XHUMHUYECKHUE DJJIIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpO3JIEMEHTHI. Boxa u MuHepasbHble BeniecTBa. MYHKUMM BOJABI U MHUHEPAJIbHBIX
BellecTB B kietke. [logaepxanue ocMmoTnyeckoro 0anaHnca




3.2

benku. CoctaB u crpoeHHe O€iaKOoB. AMHUHOKUCIOTBI — MOHOMEpPHI OENKOB.
He3amenuMble M 3aMEHUMbIE AMUHOKHCIOTHL. AMHWHOKHUCIOTHBIA COCTaB. Y pPOBHHU
CTPYKTYpBI O€ITKOBOW MOJEKYJbl (NEpBUYHAS, BTOpUYHAS, TPETUUYHAS W YETBEPTHUHAS
CTpYKTypa). XuMHUUYECKHE CBOMCTBA OenkoB. buonornueckue GyHKIuu OEIKOB.

@depmeHTl — OuonorMueckue karanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HEeHTp, cyOcTpaTHas cnenuduanocts. Kodhepmentsl. Butamunbl. Otnuuans GepMEHTOB OT
HEOPraHMYECKUX KaTalIu3aTOpOB

3.3

VYrieBoabl: MOHOCaxapuabl (TJIIOK03a, prOo3a W Je30Kcupu003a), AMCcaxapuibl
(caxapo3a, J1lakTo3a) U MoJHcaxapu bl (Kpaxmall, IIIMKOTeH, IIeJUT0JI03a). buonorunueckue
(GYHKIIUH YTIIEBOIOB.

Jlunu el TpUrIUIEpHUIbl, CTeporabl, pocomunuasl. I uapodunbHOruapoPoOHbIC
cBoiicTBa. buonoruueckue pyHkiun unuaoB. CpaBHEHHE YTIIEBOJIOB, OCIKOB U JINITHJIOB
KaK HCTOYHUKOB YHEPTHH

3.4

Hyxnennoseie kuciorel: JJTHK u PHK. Hykneotunsl — MOHOMEPBI HYKJIEMHOBBIX
kuciot. Crpoenne u pynkuun JHK. Crpoenne nu dpynkunu PHK. AT®: crpoenue u

GbyHKIUN

3.5

Hutonorust — Hayka o kierke. Kiierounas teopus. MeToibl u3y4eHHs KIETOK

3.6

Knerka xak menoctHast xuBasi cuctema. OOIMe MPU3HAKU KIIETOK: 3aMKHYTas
HapykHas memOpana, moinekynsl JJHK kak reHetnueckuil ammapar, cucTteMa CHHTE3a
Oenka

3.7

Tunel KIE€TOK: dyKapuoTHUecKas M IMpokapuorudeckas. OcoOEHHOCTH CTPOEHUs
npokapruoTudeckoi kierku. Knerounas crenka 6akrepuil. CTpoeHHE 3yKapHOTHYECKON
ki1eTku. OCHOBHbIE OTJIMYUS PACTUTEIbHOM, )KUBOTHON M I'PUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHasi CTEHKa, IJIMKOKAJIUKC, HUX
¢yukuuu. [lnazmatuueckas memOpaHa, ee cBoiictBa W (yHkuuu. Llutonnazma u ee
opranousibl. OHOMEMOpaHHbIE OPraHoOMIbl KJIETKHU: dHAoIIa3MaThHueckas cetb (OI1C),
annapat [ompaxu, nu3ocoMbl. [lonyaBTOHOMHBIE OpraHOW/IbI KJIETKH: MHUTOXOHJPUH,
wiacTuabl. [IpoucxokaeHne MUTOXOHAPUN U TuiacTua. Buabl miactua. HememOpaHHbIe
OpraHOUIbI KJIETKU: pUOOCOMBI, KJICTOUHBIN IIEHTP, PECHUUKH, K'Y THKH.

DyYHKIUU OpraHOUA0B KIETKU. BxitoueHus




3.9

Snpo — perynatopHblii neHTp kieTku. CTpoeHue sapa: siiepHas 000J0uKa,
KapuoIluliasMma, XpoMaTruH, AAPbIIIKO. XpOMOCOMBI

3.10

TpancnopT BemecTB B KIETKE

X(H?»HCI[@HTCHBHOCTI) KJICTKHU
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OOmeH BemiecTB, WM MeTaboMM3M. AccHUMHISIUS (NJIaCTUYECKU OOMEH) u
JUCCUMUJIISIIUSL  (SHEpreTHUYecKuii OoO0MEH) — JB€ CTOPOHBI €IMHOro Ipolecca
Merabonmu3ma. Tumbl oOMEHa BelecTB: aBTOTPOGHBIA u TeTepoTpodHbId. Ponb
(hepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUU SJHEPTUU B KIIETKE

4.2

®dotocunTe3. CBeroBas u TeMHoBas (¢a3bl ¢oTrocuHTe3a. Peakunnu Qorocunresa.
DddextuBHOCT POTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a IS )KM3HU HA 3emiie. Biusnue
ycIOBUIl cpenbl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIMIEHHUS €ro HPOAYKTHUBHOCTH Y
KYJIbTYpPHBIX paCTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIONINE OaKTepU. 3HaUEHNE XEMOCHHTE3a IS KU3HU
Ha 3emJiie

4.3

DHepreTuueckuii oOMeH B KJETKe. PaclienyieHHe BeEIIeCTB, BBUICICHHE U
AKKyMYJMPOBAHHE SHEPrMU B KJIETKE. OJTallbl JHEPreTHYecKoro oOMeHa. [ mkonms.
bpoxxenne u ero Buubl. KHCIOpOAHOE OKHCICHHE, WJIM KJIECTOYHOE JbIXaHHE.
D} PeKTUBHOCTD SHEPTreTUYECKOI0 OOMEHa

4.4

Peaknmu mMatpuyHoro cuHte3a. I'enernueckas uHdopmanusa u JTHK. Peanuzanus
reHeTHYECKON HH(opMannH B KJIeTKe. | eHeTnuecknii Koz U ero cBoiicta. TpaHcKpumus
—wmatpuunbiii cuaTe3 PHK. Tpancnsiuus — 6nocuntes 0enka. KogupoBanne aMUHOKHCIIOT.
Pous pubocom B OuocuHTE3E Oenka

4.5

Hexyierounsle (opmbl xu3Hu — BUpyChl. Mcropusi oTkpeiTusi BupycoB ([1.M.
NBanoBckuit). OcOOEHHOCTH CTPOEHUS M JKU3HENEATeIbHOCTH BUpPYcoB. bakrepuodaru.
bone3nn pacreHuii, KUBOTHBIX UM YEJIOBEKA, BbI3bIBAEMBbIE BHUpycamH. Bupyc
nvmmyHoneduura yenoeka (BUY) - Bozoymurens CIIM[a. IIpodunaktuxa
pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUI

PasmuoxxeHue u WHAWBUAYAJIbHOC PA3BUTUC OPraHN3MOB




5.1

Knerounsit nuki, uim >xu3HeHHbIN UK KiaeTku. MHTepdaza u mutos. [Iponeccsl,
npoTrekaroue B HHTepdaze. Pemmkauusa — peakuus matpuyHoro cunreza JIHK.
Crtpoenne xpoMmocoM. XpOMOCOMHBIN HA0Op — KapuOTHN. JUIUIOMAHBIA W TaIIOWHBIHA
XpOMOCOMHBIE HaOopbl. XpomaTuiabl. LluTonornyeckue OCHOBBI PAa3MHOXKEHHUS U
VHJIMBUYaJIbHOI'O Pa3BUTHS OPraHU3MOB.

[enenune kinerkn — muto3. Craguu Mutosa. IIpomeccsl, mpoucxoasmue Ha pa3HbIX
CTaauAX MUTO3a. bruonornueckuii CMbICII MUTO3a

5.2

@®opMbl pa3MHOXKEHHUs OpPraHu3MoB: Oecronoe M mnojoBoe. Buubel Oecrnosioro
pasMHOXEHHS:  JE€JIeHHWE  HaJBOE, IIOYKOBAHME OAHO- U  MHOI'OKJIETOYHBIX,
CIIopooOpa3oBaHUe, BEreTaTHBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHUE
OpPraHu3MOB, €ro 3HaU€HHE JJIs CEJEKINU

5.3

[TonoBoe pasMHOXKEHHUE, €r0 OTIMYHS OT OECIIOJIOTO.

Meiio3. Craguum Meiio3a. Ilpoueccel, mnpoucxoasmme Ha CTaaudax Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMpICl U 3HAYEHUE
Meio3a

5.4

'amerorenes — mpoiecc 00pa3oBaHUs IMOJOBBIX KIETOK y >KMBOTHBIX. [Ton0BBIE
KEJIC3bl. CCMCHHHUKU U SIUYHHUKU. O6pa30BaHI/IC U PA3BUTHUC IIOJIOBBIX KJICTOK — raMeET
(cmepmato3ouy, sinekieTka) — crepmatorene3 u oorene3d. OCOOCHHOCTH CTPOCHUS
SIMIEKJIETOK M CLIEPMATO30U/10B.

OnnogorBopenue. [laprenorenes

5.5

WunuBuayanpbHOe  pa3BUTHE  (OHTOTE€HE3).  OMOpHUOHAJIBHOE  Pa3BUTHE
(omOpuorenes3). Jrambl SMOPUOHAIBHOTO pa3BUTHS Y IMO3BOHOYHBIX JKUBOTHBIX:
npobsieHne, racTpyiauus, opraHoreHe3. IloctamOpuoHanbHOe pa3BuUTHE. THIIBI
MOCTAMOPHOHATBHOT'O PAa3BUTHS: MIPSAMOE, HENpsiMoe (TMUMHOYHOE ). BiusiHue cpensl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKICHHBIE YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH,
CTaJIuM PA3BUTHUS

HaCJ'ICIlCTBCHHOCTB 1 USMCHYHMBOCTH OPraHU3MOB

6.1

IIpenmet u 3anauu reHeruku. Mcropus pa3Butus reHeTuku. Bkinan poccniickux n
3apyOeXHBIX YYEHBIX B pPa3BUTHE T'€HETUKHU. MeTobl IeHeTUKH (IMOpHI0I0rHYecKui,
LUTOTeHETUYECKUH, MOJIEKYJIspHOreHeTndeckuii). OCHOBHbIE T€HETHUYECKHE MOHATHUS.
I'eneTnueckass CMUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaxX CKPEUIMBAHUN




6.2

3aKOHOMEPHOCTH HaCJIeJOBaHUS IPU3HAKOB, ycTaHOBIIeHHEBIE . Menenem.
MounorubpuaHoe cKpemuBanue. 3aKoH eIuH000pasusi THOPUIOB TTEPBOTO

nokosieHus. [IpaBuiio TOMUHUpOBaHUA. 3aKOH paclllereHus npu3HakoB. ['unoresa
YUCTOTHI rameT. [10JIHOE U HeTmoJIHOe JOMUHUPOBAHUE.

JuruOpunHoe ckpenmBaHue. 3aKOH HE3aBHCHMOTO HACIENOBAaHUS TPHU3HAKOB.
[urorenernueckre  OCHOBBI ~ JUTHOPUIHOTO  CKPELIUMBAHMA.  AHaIM3UpPYIOIIee
ckpemmBaHue. Vcronbp30BaHne aHaIU3UPYIOLIErO

CKpEIIMBAHUS JJIsl ONpe/ieNieHUs TeHOTUIIa 0co0U

6.3

CueruieHHOe HacnenoBaHue npu3HakoB. PaGora T. Moprana mno cuemieHHOMY
HaCJIEZIOBAaHUIO TeHOB. HapylneHue cuemieHns IeHOB B PE3yJbTaTe KPOCCHHIOBEpA.
XpoMOCOMHas TEOPHS HaCIEACTBEHHOCTH. | eHeTnYecKue KapTsl.

I'enetnka mnoma. XpoMOCOMHOE OIpeleicHHe Ioja. AYTOCOMBI M IIOJIOBBIE
XpoMocoMbl. ['oMoraMeTHele U rereporaMeTHble opraHu3Mel. HaciienoBanue npu3Hakos,
CLIEIIJIEHHBIX C [10JIOM

6.4

H3meHunBocTh. Bubl N3MEHUMBOCTH: HEHACIICACTBEHHAS U HAacJIeACTBeHHas. Poib
CpeIbl B HEHACJICICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(DUKAIMOHHON
W3MEHYMBOCTH. BapnaunoHHbIN psa U BaprualuMoHHas KpuBas. HopMa peakiuu npu3Haka.
KosnmuecTBeHHbIE M KayeCTBEHHbIE MpU3HAKM W HX HopMa peaknuu. CBolcTBa
MOIU(PUKAIIMOHHON N3MEHUYUBOCTH

6.5

HacnencrBennasi, Wi  TeHOTHNHMYECKas, HW3MEHYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Mel03 U MONOBOM Mpolecc — OCHOBa KOMOMHATHBHON M3MEHYHMBOCTH.
MyTtanuonHass u3MeH4YMBOCTb. Kiaccuukanus MyTanuid: TeHHbIE XPOMOCOMHBIE,
reHomHble. Yacrora M npuuMHbBl MyTauuid. MyTtareHHble  (akTOpbl.  3aKOH
TOMOJIOTHYECKUX PAJIOB B HACIEACTBEHHOM n3MeHunsocty H.1. BaBuiosa




6.6

I'eneruka uenoseka. Kapuotun yenoeka. OCHOBHbIE METO/Ibl T€HETHKHU YEJIOBEKA:
reHeaJIOrM4eCKuii, OJM3HEIOBBINA, [TUTOT€HETUYECKUM, OMOXUMHYECKUN, MOJICKYJISIPHO -
reHetnyeckuii. CoBpeMEeHHOE ONpeeNIeHHEe TeHOTUIIA: TOJTHOT €HOMHOE CEKBEHUPOBAHUE,
FeHOTUIIMpOBaHWE, B TOM uucie ¢ nomoupro [II{P-anamm3a. HacnencrtBeHHble
3a00JicBaHUs  4YeJOBEKa: TIeHHBbIe  OOJIE3HM, OOJE3HM ¢  HAcJCACTBEHHON
MPEePacCoI0KEHHOCThIO, XPOMOCOMHBIE Oosie3HH. COoMaTHYECKHE W TeHEPAaTUBHBIC
myTaruu. [[puHINIBI 310pOBOT0 00pa3a JKU3HH, AMATHOCTUKH, TPODUITAKTHKI U JT€YCHUS
TCeHeTUYECKUX  Ooye3Hell. MenuKko-reHeTHYecKoe KOHCYIbTHPOBaHHE. 3HAUYCHHE
MEIUIIMHCKOW TE€HETUKU B MPEIOTBPALICHUU W JICYCHUM TEHETUYECKHX 3a00JeBaHU
YyeIoBeKa

Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak HayKa U Ipolecc. 3apoXkKAEeHUE CENEKIUU U TOMECTUKALUS.
Yuenne H.W. BaBunoBa o 1ieHTpax NporCXOXICHUS U MHOT 000 pa3us

KYJbTYPHBIX pacTeHuil. L{eHTpbhl MPOUCXOXKIEHUS NOMAIIHUX XUBOTHBIX. CopT,
opojia, IrTaMMm

7.2

CoBpeMeHHbIE METO/ABl CeNeKIMH. MacCcoBbli M HMHIMBUIYaJIbHBIH OTOOPHI B
CeJIEKIIMM pacTeHM u KUBOTHBIX. OIeHKa JKcTepbepa. biIM3KOpOICTBEHHOE
ckpemuBanue — HHOpuauHr. Yncras nuHus. CkpenyBaHue YUCTHIX JUHUN. ['eTeposuc,
wim tubpuaHas cuia. HeponctBeHHoe ckpemmBaHue — ayTOpuauHr. OtaneHHas
ruOpuau3anys u ee ycrnexu. FICKyCCTBeHHBIH MyTareHe3 U MoJlydeHHe MOJUIUIONI0B.

JlocTHKEHUs CEeJIEKIIMU PACTEHUN, )KUBOTHBIX U MUKPOOPraHU3MOB

7.3

buorexHosorus kak oTpacip NpoU3BOACTBA. [ eHHas MH)KEeHepHs. DTambl CO30aHus
pexombunanTHON JIHK u Tpancrennsix oprannszmos. Knetounas nnxenepus. Kierounsie
KYJIBTYpBL. MuKpoKIIOHaJIBHOE pa3sMHOXEHHE pacTeHui. Knonuposanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SIIICTBEHHBIX  OPraHM3MOB. OKOJIOTMYECKHE U
strdeckue npodaemsl. 'MO — renetndecku MoAU GUIIMPOBAHHBIE OPraHU3MbI




11 KJIACC IIpoBepsieMble TpeOOBaHHsI K pe3yjbTaTaM OCBOEHHSI OCHOBHOW
00pa3oBaTeIbHOI MPOrpaMMbl

Kon
MIPOBEPSEMOT0
pe3yibTara

IIpoBepsiemble NpEIMETHBIE pe3yIbTaThI OCBOCHUA OCHOBHOM
00pa30BaTEIBHON MPOrPaMMbl CPEIHETO OOIIEro 00pa3oBaHUs

CdopmMupoBaHHOCTH 3HAHUN O MECTE M POJIH OMOJIOTHH B CHCTEME HAy4YHOTO
3HAHUS €CTECTBEHHBIX HAYK, B () OPMUPOBAHHH COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHHUS; O BKJIAJ€ POCCUUCKHIX U 3apyOeKHBIX
YUEHBIXOMOJIOTOB B Pa3BUTHE OMOIOTHH; (YHKIIMOHATHHON I'PaMOTHOCTH Y€JIOBEKa
JUTSL pEHICHUS )KU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COACpX)aHUE OMOJIOTMYECKHUX TEPMHUHOB U TOHSATHM:
BH/I, TIOMYJISIIUS, TEHOMOH I, IBOJIOIMS, IBMKYIUE CHIIBI ((DaKTOPBI) IBOJIOLHH,
MIPUCIIOCOOIEHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, SKOJIOTHUECKHE (PaKTOPHI,
AKOCHCTEMA, MIPOAYIICHThI, KOHCYMEHTBI, PEIYIICHTHI, LICTTH TUTAHHUSI,
9KOJIOrHYecKas upamua, OMoreoleHos, onocdepa

YMeHue wuznarate OHOJIOTHYECKHE TEOpPUHM (SBOJIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKas TEOpUs OHBOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsiieBoro cxoactBa K.M. Bbapa, uepenoBaHusi IIaBHBIX HAampaBlICHUN U
nyteir sBomonun A.H. CeBeprioBa, yuenuss o 6mocdepe B.U. Bepnaackoro),
OTIPEACINATh TPAaHUIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM

YMeHue BiajieTb METOJJaMU HAyYHOT'O MO3HaHUS B Omosioruu (HabIoeHue
U ONMCAaHUE )KUBBIX CHCTEM, MPOILIECCOB M SIBIICHUI; OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JIKCIIEPUMEHTA,  BBIIBIJKEHHE  THUIOTE3bl;  BBISBICHHUE
3aBUCUMOCTH MEXKJIY HCCIEAyeMbIMU BEIMYMHAMH, OOBSCHEHUE IOTyUEeHHBIX|
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX TMOHATHI, TEOPUH W 3aKOHOB; yMEHHUE
JIeNaTh BHIBOJIBI HA OCHOBAHUU TOJIYYCHHBIX PE3YJILTATOB)




YMeHue BbIICHATh CYIIECTBEHHBIC MPU3HAKUA CTPOCHHS OMOJOTMYSCKUX
00BEKTOB: BHUIOB, HOHyanHHﬁ, nNpoaAyunc€HTOB, KOHCYMCHTOB, PCAYLUCHTOB,
OMOreoleHO30B W JKOCHCTEM; OCOOCHHOCTH IIPOIIECCOB HACIEICTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BHI000pa30BaHMS, MPUCITOCOOICHHOCTH
OpPraHW3MOB, JICHCTBUS DKOJOTHYECKUX (PAKTOpPOB HA OpPraHU3MBI, TEpPEHOCA
BCIICCTB U IMTOTOKA DOHCPTHUU B OKOCUCTEMAX, aHTPOIIOICHHBIX

U3MEHEHUH B DIKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB U
OMOreOXUMUYECKHX ITUKJIOB B Onocdepe

YMeHue npuMeHsITh OJIyYeHHbIC 3HAHUS 11 O0BSICHEHUSI OMOJIOTMUECKUX
MIPOIIECCOB U SIBJICHHUM, JJIsI IPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU B Iensix oOecriedeHus 0€30IMacCHOCTH CBOETO 3JI0pOBbS U 3I0POBbS
OKpY’KaIOIUX JIF0JIei, COOII0AeHHsI HOPM IPaMOTHOTO MTOBEICHUS B OKpY KaroIei
MIPUPOTHON cpeie; MOHMMaHNue HeOOXOAMMOCTH UCIIOIb30BAHMS JOCTUKEHUN

COBpEMEHHON OMOJIOTHH IS PalliOHAIHLHOI'0 TPHPOIOIOIB30BaAHNUS

YMeHue pemarh dJieMeHTapHbIe OMOJIOTHYECKUE 33191, COCTABIISATh CXEMBI
MEepPEeHOoca BEIIEeCTB U YHEPTHH B SKOCUCTEMaX (I[€MU TUTAHUS)

VYMeHue BBINOJHATH JJaOOopaTOpHbIE M MpPaKTUYECKUuEe pabdoThl, cOOII0IaTh
IpaBuiia Mpu paboTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYI0BaHHEM

YMeHMEe KpPUTHUECKM OLIEHMBAaTh U HUHTEPIPETUPOBATH HHGPOPMALUIO
OMOJIOTMUYECKOTO  COAEpXkaHMs, BKIIOYAIOLIYI0 IICEBJOHAYYHbIE 3HAHUSA W3
pa3sIMYHBIX  MCTOYHUKOB (CMU, HAy4YHO-TIONYJIIPHBIE ~ MaTepHualbl);
paccMaTpuBaTh  IJI00AlIbHBIE  IKOJOTMYECKHE  IPOOJIEMBI  COBPEMEHHOCTH,
($hopMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO
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YMmeHue co3naBaTh COOCTBEHHBIE NUCHbMEHHBIE M YCTHBIE COOOIIEHHS,
00001mas OMOJOrHYeCKy0 MH(GOPMALMIO U3 HECKOJBKHX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHHBINA annapat OuoI0ruu

IIpoBepsiemble 3JIeMEHTHI COIEPKAHNS

Kon

[IpoBepsiemblii 3JIEMEHT CONEPKAHUS




OBOJIIOIIMOHHAS OUOJIOTHSA

1.1

DBOIIOIMOHHASI TEOPHSI U €€ MECTO B OMOJIOTHH.

CeugerenbcTtBa  dBoOMIONMH.  [laneoHTONOrMYECKHE:  MOCIENOBATEIHLHOCTD
TIOSIBJICHUA BHUJI0B B HAaJIEOHTOJIOrMUECKOMI JICTOIIUCH, MEPEXOAHEBIC (bOpMI)I.
buoreorpaduueckue: cxonctBo u paznmuue ¢ayH u (Qrop MaTepUKOB U OCTPOBOB.
DOMOpPUONIOrHYECKUE: CXOJCTBA U Pa3NIU4usi IMOPHOHOB pa3HBIX BHUIOB MO3BOHOYHBIX.
CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/Ie: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, pYAUMCHTAPHBIC OpraHbl,
aTaBU3MBI. MOHCKy.]'DIpHO6PIOXHMH‘I€CKHCI CXOACTBO MCXaHU3MOB HACJIECACTBCHHOCTHU U
OCHOBHBIX METa0OJIMUECKUX ITyTEN y BCEX OPraHU3MOB

1.2

OpomounonHas teopus Y. [lapsuna. IIpeanocbuiki BO3HUKHOBEHHUS JapBUHHU3MA.
JIBuKyIMe CuUilbl SBOMIONMHM BUAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IPU
OTPaHUYEHHOCTH PECypCOB, HEeOMpeAeTIeHHas

M3MEHYHMBOCTh, OOpb0a 3a CyIlecTBOBaHHE, ECTECTBEHHBIN 0TOOD)

1.3

Cunretnueckass teopus oHBomouuu (CTD) MU  OCHOBHbIE €€ IOJIOKECHHUS.
MuxkposBomonus. [Tonyssiuus Kak eAMHUIA BUIA U YBOTIOLUN

1.4

JBxymme cuisl ((aKTOphI) BOJIIOIMHI BUIOB B MPUPOE. MyTallMOHHBIN MPOIIECC
1 KOMOMHaTUBHAsI U3MEHYMBOCTD. [lonmynsauonHble BONHBI U JIpelid renos. M3omsauus u
murpaius. EcrecTBeHHBII 0TOOp — HampaBisiomuil  ¢GakTtop 3BoNONUH. DOpMBI
€CTeCTBEHHOro otoOopa. IIpucrmoco0IeHHOCTh OPraHW3MOB KakK pe3yJbTaT 3BOJIONMH.
[Tpumepst mpucnocoOaeHn y opraHu3MoB. ApoMopd 036l U HAH0AIANITAIIUH.

Bun wun BUJI000pa3zoBaHue. Kpurepuu Buga. OcCHOBHBIE  (OPMEI

BUJI000pa30BaHMsL: TeorpauecKoe, IKOJIOTHIECKOe

1.5

Makpossomonuga.  ®opmbl  3BomOLMHU:  (uieTHYecKas,  JUBEpPreHTHas,
KOHBEpreHTHasi, napajuensHas. HeodpatuMocTs 3BOmMOLMH

Bo3HMKHOBEHNE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayyHble IpEACTAaBICHHMS O 3apOXKICHUM JKM3HU. HaydHele TIuUIoTessl
BO3HUKHOBEHMS >KM3HM Ha 3emiie: abuoreHe3 W maHcrnepMus. XUMHUYECKas HBOJIIOLIUS.
OKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUUYECKOW dBomonuu. HadanbHble 3Tamnsl
6uonoruueckoil spomonuu. I'mnoresa PHK-mupa. IlepBble kieTkn M HX 3BOMIOLMS.
@opMupoBaHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB




2.2

PazButue xu3Hu Ha 3emie mo spaM u nepuogam. Karapxeil. Apxeiickas u
nporepo3oiickas 3psl. [laneo3oiickas 3pa U ee nepuoAbl: KeMOPUNHCKUN, OpPIOBUKCKHIA,
CWIYpUICKNN, IEBOHCKMI, KaMEHHOYTOJIbHBIM, NEepMCKUi. Me3o3o0iickas 3pa u ee
IIEPUOJIbL: TPUACOBBIHN, FOPCKUNA, MEJTOBOM.

Kaiino3olickast 3pa 1 ee nepuobl: MajaeoreHOBbIA, HEOT €HOBBIM, aHTPOIOI€HOBBII.
XapakTepucTHKa KJIMMaTa M TeoJIOrHYecKux mnpoueccoB. OCHOBHBIE ATallbl ABOJIIOLUU
PAaCTUTEIBHOT O M )KUBOTHOTO MUPA. ApoMopd03bl y pacTeHU 1 )KUBOTHBIX. [losBIIeHHE,
pacuBET U BBIMUPAHKE IPYII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMY4ecKOro Mupa Kak OTpakeHue dBomonuu. (OCHOBHBIE
CHCTEMAaTU4ECKUE IPYIIIbI OPraHU3MOB
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OBommonys 4esoBeka. AHTpONOJIOrus Kak Hayka. Pa3Butue mnpencrtaBieHuil o
IIPOMCXOKJEHUU 4eroBeKa. MeTonpl U3ydeHHsl aHTpororeHesa. CxoncTsa U pasingus
YeJI0BEKa U JKUBOTHBIX. CHCTEMAaTHYECKOE IIOJIOKEHUE YEJIOBEKA.

JBmxymme cunbl (akTopbl) aHTpornorenesa. HacnencTBeHHass M3MEHYUBOCTh H
eCTeCTBEHHBIN 0TOOp. OOmecTBeHHBI 00pa3 >KW3HU, M3TOTOBICHUE OPYAHWHM Tpyna,
MBIILJICHUE, PeUb

2.5

OCHOBHBIE CTaJuM W BETBM HBOJIOLUU 4YEJIOBEKA: aBCTpajonuTeku, Yemosek
ymensblii, Yenoek npsamMoxondaummi, YenoBek HeaHAepTallbCKuid, UenoBEK pa3yMHBIM.
Haxonku nckomaeMmbIX OCTaHKOB, BpeMsl CYIIECTBOBaHHS, 00JIACTh pacHpoCTpaHEHus,
00BbEM IOJIOBHOT'O MO3ra, 00pa3 )KU3HH, OPYAHS

2.6

Yenoseueckue pacbl. OCHOBHbIE OONBIIME pACHl: €BporneougHas (eBpasuiickas),
HErpo-aBCTpajougHasl (PKBAaTOpHajbHas), MOHTOJIOMJHAS (a3MATCKO-aMEPUKAHCKAS).
UepTsl NpHUCIIOCOOJIEHHOCTH MPEACTABUTENEH UYEIOBEYECKUX pac K  YCIOBUSAM
cyuiectBoBanus. EnnHcTBO uenoBeyeckux pac. Kputuka pacuzma

Opranu3Msl U OKpy>Karomias cpena

3.1

DKoJjorus Kak Hayka. 3ajauyd M pa3felibl dKOJOTHHU. MEeToAbl 3KOIOrHYECKUX
HCCIIEIOBAaHUM. DKOJIOTUYECKOe MHPOBO33pPEHUE. Cpensl

OOUTAaHMS OPraHU3MOB: BOJIHAS, HA3eMHO-BO3TyIIIHAS,

MOYBEHHAs, BHYTPUOPraHU3MEHHas




3.2

Oxonornyeckue  (aktopel.  Kmaccudukammss  skomornyeckux  (aKTOPOB:
abuoTHueckre, OMOoTUYECKHE U aHTpoNoreHHble. JleficTBre 3K0JOornueckux (pakTopoB Ha
OpraHu3Mbl

3.3

AbuoTtnyeckue (HaKTOphL: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOIU3M.
[Ipucnoco6ieHns opraHu3MoB K 1eHCTBUIO a0MOTHYECKUX (PaKTOPOB.
buonornuyeckne putmsl

3.4

buotnueckue ¢axtopel. Buasl OMOTHUECKHX B3aUMOJCHCTBHUI: KOHKYPEHIIHS,
XUIIMHAYECTBO,  TMApa3MTH3M,  MYTyaju3M, KOMMEHcCaIM3M  (HaxXJeOHUYECTBO,
KBapTUPAHTCTBO), aMECHCAJIM3M, HEUTpaiu3M. 3HaueHUEe OMOTUYECKUX B3aMMOJICH CTBUI
JUTS CYIIIECTBOBAHUSI OPTaHU3MOB B TIPHUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTUKHU MOIYJAHUN. OcCHOBHBIE TTOKA3aTENN nonyJsinuu:
YUCJICHHOCTDb, IJIOTHOCTH, POXAAEMOCTb, CMCPTHOCTH, IIPUPOCT, MUTpALHA. I[I/IHaMI/IKa
YUCJICHHOCTHU NOMYJISAIUA U €€ PEryJsIInA

COO6H.ICCTB21 1 OKOJOTHYCCKUEC CUCTEMBI
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CoobmiectBo opranu3MoB — OuoneHo3. CTpykTypsl OHOIEHO3a: BHIOBas,
MPOCTpPaHCTBEHHAs, Tpoduueckas (rmumieBas). Bumabi-noMmuaanTel. CBS31 B OUOIICHO3E

4.2

Dkonoruyeckue cucteMsl (3xocucteMsl). [ToHsTHE 00 3KOCHCTEME U OUOTE€0IEHO3E.
(DYHKIII/IOHaJ'H)HI)Ie KOMITOHEHTBI DKOCHUCTEMBI:

IIPOAYLIEHTHI, KOHCYMEHTBI, penylieHTbl. KpyroBopoT BeLeCTB U MOTOK SHEPTHH B
skocucreme. Tpoduueckue (IMHIIEBBIE) YPOBHU IKOCHUCTEMBI. [IuIeBbie Ienu M CeTH.
OcHOBHBIE MOKa3aTeIN 3KOCUCTEMBI: OnoMacca, MpOAYKIHA. DKOJOTHYECKHE MU PaMUIbL:
NPOOYKIMH, UUCIEHHOCTH, Ouomaccel. CBoHcTBa 3KOCHUCTEM:  yCTOMUYUBOCTH,
camoperysuus, passutie. Cykieccus

4.3

[TpupomHbie 3KOCHCTEMBI. JKOCHCTEMBI 03€p M PEK. DKOCHCTeMa XBOWHOTO HJIH
IIMPOKOJIMCTBEHHOT O JIeca.

AHTpOIIOTreHHbIC IKOCHUCTEMBI. ATpO3KOCHCTEMBI. Y pO03IKOCHCTEMBI.
Bronorudeckoe u X035iCTBEHHOE 3HAYEHUE arPOIKOCHCTEM H YPOOIKOCH CTEM.

buopasznooOpazue kak ¢akrop ycroWdumBocTH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pa3us Ha 3emiie




4.4

VYuenue B.M. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa 6uochepsi.
Xusoe BemiectBo u ero pyHkunu. OcodeHHocTH Onocdepsl Kak ri100aabHON 3KOCU CTEMBI.
Jlunamuueckoe paBHOBecHE U oOpaTHas CBs3b B Ouocgepe. KpyroBoporsl Bemects u
OMOreOXMMHUYECKHE IUKIBI 3JIeMEHTOB (yriepoaa, a3oTa). 30HAIBHOCTH OuOC(hepHI.
OcHOBHbIE OMOMBI CYILIU

4.5

UYenoBeuectBO B Omocdepe 3emnu. AHTpONOreHHbIE W3MEHEHHs B Omocdepe.
I'moGanpHBIE SKOTOTHYECKHE TPOOITIEMBI.

OcHOBa  palMOHATBHOTO  YIPABICHWS MPUPOJHBIMU  pecypcaMH M HX
ucrnoib30oBaHue. JloCTHKeHHsI OMOIOTUU U OXpaHa TPUPOIBI




TEMATHYECKOE IIJNTAHUPOBAHUE

10 KJIACC na 2025-2026 yu.rr

N KoymuecrBo Hara duexrp
HaumeHnoBanue OHHbIE
n 1acos H3YIEH | JlessTeIbHOCTH YUHTES C Y4eTOM
pa3aeaoB U TeM s . (uudpo
/ K| TIp paboueii NpPOrpamMmbl
NMporpamMMeI Bce BbIe)
1 aKT BOCIIUTaHUSA
ero o0pas.
p| Pab pecype
11-2H e TIpuBIIeKaTh BHUMaHue oOydarommxcs | A-Kniace,
CeHTsI0 | K 00CYXmaeMoii Ha ypoke HH(pOPMaLKH, | BUICOYD
buonorus kak Hayka 2 pb AKTHBHU3AIUU MO3HABATENBHON | oxp
JESITEIILHOCTH 00yJarOIIXCs
3H o OpraHM30BbIBATH pabory | S-Knacc,
CEHTA0 | OOyYaromuXxcsi ¢ COLMANbHO 3HAYMMOW | BHIEOYP
pb MHOpMALUCH 110 IIOBOAY MOIYYaeMOH | ok,
Ha  YpPOKE€  COLMalIbHO  3HAYUMOU uH(OYpO
JKuBble cucremsl u ux 1 MHpOpMALHH - o0cyxaars, KW,
BBICKa3bIBaTh MHCHHE
OpraHu3alus enuHAas
® [IPOEKTHPOBATH CUTYAllMU U coObITHs1, | KOJLICKIL
pa3BUBANOIIME KYJIbTYPY IEpEKUBaHUNA 1 | U LOP
[ICHHOCTHBIC OPHEHTAINH peOCHKa
Cenrs10 SI-Knace,
®  OpraHM30BBIBAThH TSI
pb- 00yJaromuxcs CUTyanuii KOHTpojs u | BUACOYD
OKTS0p OLIEHKM (KaK y4eOHbBIX JOCTHXKEHMH | OKH,
b OTMCTKAMH, TaK M  MOPATBHEIX, | yydhoypo
HPaBCTBEHHBIX, IPaXTAHCKUX
XUMHYECKHIA COCTaB U g ) IIOCTYIIKOB) KH,
CTPOEHUE KIIETKU ® VHMIMMPOBATH M HOAJepxkuBarh | CAUHAA
KCCIIEAOBATEIBCKYIO esITeNIbHOCTD | KOJLJICKIT
oOydaromuxcss B pamkax peamusamuu | U LIOP
UMU HMHAMBHIYQJIBHBIX M TPYIIIOBBIX
UCCIIE/IOBATEIILCKUX IIPOSKTOB
OkTsi0p | * onupathbcs Ha JKU3HEeHHbIH onbiT | S-Kiacc,
b- 00y4aromuMXcsl, MPUBOIS JEHCTBEHHBIE | BUIEOYD
HOSIOpD | TPHMEDEL, o0paspl, MeraQopbl — M3 | ggy
KuzHenesaTebHOCTh ’
6 1 OJIM3KMX UM KHUT, (PHIIEMOB, MYJIbTUKOB, uH OyYPO
KJIETKU KOMITBIOTEPHBIX U -
b
e NpUBMBATh HABBIKM KOJUIEKTHBHON | CAMHAA
y4eOHOI eITebHOCTH TIpH pa3paboTKe




U pealn3alliil TBOPYECKUX IPOEKTOB,
TOTOBHOCTh K KOJUICKTUBHOMY
TBOPYECTBY, B3aMMOIIOMOIIIb IIpH padoTe
B TIape | TpyIIIe

KOJUIEKI]
us [1IOP

PasmHOXeHHE U
5 WHIUBUIyadbHOE
pa3BUTHE OPTaHU3MOB

Jexabp
B-

SHBapb

. OpPraHu30BbIBATH pabory
00y4aromuXxcsi ¢ COUUAIBHO 3HAYMMOMN
WH(pOPMAIUEH MO0 TOBOIY IMONy4aeMOit
Ha  YpPOKE€  COLUMaJIbHO  3HAYUMOH
nHpOpMaIUH — 00CyXIaTh,
BBICKa3bIBATh MHECHUE

® IPOCKTUPOBATh CUTYallUHd U COOBITHS,
pa3BUBAOIIME KYJIbTYPY NEPEKUBAHUNA 1
IIEHHOCTHBIE OPUEHTALNH peOeHKa

S-Knacc,
BUJIEOYP
OKH,
uHpoypo
KH,
eauHast
KOJUTEKI]

us [JOP

HaciaenctBeHHOCTD U
6 U3MEHYUBOCTD
OpPraHu3MOB

®eppai
b- MapT

¢ (opMHpOBATH IIECHHOCTHOE OTHOIICHNE
K 37I0POBBIO M 37I0pOBOMY 00pa3y KU3HH

e [IpuBiekars BHUMaHHE 00YYaAIOMINXCS
K 9KOJIOTMYECKHM TpobiieMamM olriecTBa

S-Knace,
BUIECOYP
OKH,
uHpoypo
KH,
eauHast
KOJIJIEKI]
us [JOP

Cenexknus
7 opranu3mMoB. OCHOBBI
OHMOTEXHOJIOTUU

Arnpenb
- Man

e  moOyxaarh 00yYaroImmxcs
co0moaTh HAa  ypPOKE  IPHHIIHITBI
yueOHOM JIACIHUATUINHEI "
CaMOOpraHu3alvy;

o (OopMHUPOBATH IIEHHOCTHOE OTHOIICHHE

K 37I0POBBIO M 37I0POBOMY 00pa3y KU3HU

e [IpuBnekars BHUMaHHE 00yJaroMuXcs
K 9KOJIOTMYECKHM TpobiiemamM olriecTBa

e BocnuThiBaTh y 00yJarOMMXCs
YYBCTBO YBKEHHS K )KU3HU JAPYTUX
JIFONEN U KU3HU BOOOILIE

S-Knacc,
BUJICOYP
OKH,
uHpOYpO
KH,
earHas
KOJIJICKIT
us LHOP

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC Ha 2026-2027 yu.rr

KOMITIBIOTCPHBIX UT'D

KosauuvecrBo Hara JJek
4acoB H3y4eH TPOH
N us HbIe
HaunmenoBanue (ud
n JdeATe/IbHOCTD YUHUTEJISl C Y4eTOM
pa3aeiioB U TeM . pos
/ Ip padoueii NpPOrpamMmbl
NMPOrpamMMabl Bce ble)
n aKT BOCIUTAHMSA
€ro oo0pa
Pa6 3.
pecy
pc
CeHTs0 | @ mpuBIeKaTh BHUMaHKE oOydaromuxcs | S-
pb- K 00cyxmaeMoit Ha ypoke nHpopmanun, | Kinace
OBOJIIOLIMOHHASA 9 OKTSOp | @KTHBH3ALKMK TI03HABATENLHON | |
ouosorus b JeSITeIbHOCTH 00YYarOIMXCsI BHICO
YPOKH
Hos6pp | o OpPraHU30BbHIBATH pa6ory | A-Ku,
- 00y4aromuxcsi ¢ COMMATLHO 3HAYUMOK | HH)O
nekabp | MHpOpMAIMeil Mo MOBOAY MONYYaeMOH | ypoku
b Ha  ypOKEe  COLMAJIBbHO  3HAYUMOMU
Bo3HukHOBEHME U :
HHpOpMAIUH — 00CyXIaTh, euHa
PasBUTHC JKU3HH Ha 10 BBICKA3bIBATh MHEHHE
3emiie A
® [IPOEKTHPOBATH CUTYAIlMd M COObITHs, | KOJLIC
pa3BUBaOIIME KYJIbTYPY NEpeKUBaHUNA 1 | KU
IEHHOCTHBIC OPUEHTAIINU peOeHKa LHOP
SuBapb -
®  OpraHM30BHIBAThH TSt
B o6yuaromuxcs cuTyauuii Kontpos 1 | Kjace
(beBpan OLEHKH (KaK Y4eOHBIX JOCTHXKCHUH | ,
b OTMCTKaMH, TakK u MOpaJIbHBIX, BUJIE0
HPaBCTBEHHBIX TPaKIAHCKUX
p : p ypOKH
MOCTYITKOB)
OpraHu3msbl 1
5 ® VHUIMUPOBATH H  IOAJCPKUBATH |
0
Kpyxatoltas cpeiia HCCIIEI0BATENbCKYIO nesTenpbHocTh | CAMHA
00yJaoImuXCss B paMKax peaju3aiuu | 51
UMH WHAWBHIYalbHBIX W TPYIIOBBIX | KOJLIE
MCCIIEIOBATEIbCKUX ITPOESKTOB KITHSI
LHOP
Mapt- | ONUPAThCsl HAa JKU3HEHHBIN OMBIT | $]-
Maii o0ydJaromuxcs, MpUBOAS JEHCTBEHHBIC | Kjacc
Cooburectsa 1 npuMepbl, o0pas3sl, Meradopbl — H3
L
SKOJIOTHICCKUC 10 GJIM3KUX UM KHUT, QUIBMOB, MYJIBTHKOB, | oo 11€0
CUCTEMBI

YPOKHU




® [IPUBUBaTb HAaBBIKM KOJUJIEKTHBHOM
y4eOHOI AesITeTbHOCTH IpU pa3padoTke
U pealu3allid TBOPYECKUX IIPOEKTOB,
TOTOBHOCTh K KOJUIEKTUBHOMY
TBOPYECTBY, B3aHMOIIOMOIIIb ITpH paboTe
B TIape | TpyIIe

uHpo
YPOKHU

eJIMHAa
KOJLJIE

KIHSA

LIOP

OBIIEE KOJIMYECTBO
YACOBIIO
I[TPOTPAMME
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MOYPOYHOE IIVIAHUPOBAHUE Ha 2025-2026 yueoHblii roa (10 kiacc)

Ne Tema ypoka Buabl n Hdara Hara
n/n KoaunuecTBo dhopmbl H3y4eH H3yYeHUsI
4acoB KOHTPOJIs us (¢akr)
(nJaan)
Beer | K/ | m/
0 p |p
Tema 1. Buosorusi kak Hayka (24)
1 1 YCTHbIM 1H
buonorus B cucreme Hayk
onpoc
2 . 1 YCTHBIV 2H
MeTo/1p1 TO3HAHUS KUBOU ITPUPOIBI
onpoc
Tema 2. JKuBble cucTeMbl H HX opranu3anus (1u)
3 Buonoruueckne cucTeMsl, IPOIECCH U UX 1 Yeruprit 3u
U3yUYCHHE SHRSC
Tema 3. XumMu4eckuii cCOCTaB U CTpoeHHe KiIeTKH (84)
4 XuMuueckuil cocras KJIeTKU. Boga u 1 VYerabii 4n
MUHEpaJIbHbIE COJIH SHRSC
5 1 Yerabrit SH
benku. CoctaB u cTpoeHHe OEIKOB
orpoc
6 depMeHTh — OMOJIOTHYECKHE KaTaau3aTOPHI. 1 1 | Vernsii 6H
JlabopartopHasi pabota Ne 1 «M3yuenue OHpocC
KaTaJIUTUICCKON aKTUBHOCTH (PEPMEHTOB»
7 1 Camor ¢ TH
YraeBoapl. JInnuapl «Onen
JIUCTa»
8 HyxknennoBsie kuciaotsl. ATD 1 3a4er 8H
9 Hcropus 1 MeToabl n3ydeHus kieTku. Kierounast 1 YerHblii 9H
TEeOpUs Ompoc
10 Krnerka xak 1ejocTHas KUBask CHCTEMa 1 JUKTaHT 101
11 CTtpocHHe 3YKapuOTHYECKON KIETKH. 1 1 | recruposa 11u
JlabopaTopHast pabora Ne 2 «M3ydeHue cTpoeHus HHe
KJIETOK PacCTeHUH, )KUBOTHBIX, TpMOOB U OaKTepuil
MOJT MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpenapaTax
U MX ONHCAHUE
Tema 4. JKu3HenesaTeJbHOCTh KJIeTKH (6 1)
12 OOMEH BEeIEeCTB HIIH METab0IM3M 1 0rpoc 120
13 dortocuaTe3. XEMOCHHTES 1 3a4eT 13n
14 o 1 YcrHbIi 14u
OHepreTuyeckuii oOMeH
orpoc
15 JKW3HEHHBIM UK KIETKU. J[eJICHUEe KIICTKH. 1 1 | nukraut 151
Muto3. Jlabopatopnas pabota Ne 3 «Habmonenue
MHUTO32 B KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MHKpPOIpErapaTaxy»
16 bruocunTe3 Oenka. Peakiusi MaTpHIHOTO CHHTE3a 1 JUKTaHT; l6u
17 1 Camor ¢ 171
Tpancnsus — OuocuHTE3 Oenka e
«OneH
JIUCTa»
Tema 5 . Pa3MHOKeHNe M MHANBUIYAJIbHOE pa3BuTHE OpraHu3mMoB (5 4)
18 1 YcTHbli 181
Heknerounsie GOPMBI )KU3HU — BUPYCHI onpoc




19 DopMbl pa3MHOKEHUSI OPraHU3MOB 1 AMKTAHT 191
20 Meiio3 1 TECTHP 20H
21 OO0pazoBaHue ¥ pa3BUTHE MOJIOBBIX KIETOK. 1 ompoc 21
OmnonotBopenue. Jlaboparopuast pabota Ne 4
«/3y4eHue cTpoeH s MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOITIpenapaTax»
22 WuuBuyansHOE pa3BUTHE OPraHU3MOB 1 3a4er 22u
Tema 6. HacjieicTBEHHOCTh U M3MEHYHBOCTDH oprann3moB ( 9 u)
23 ['eHeTKa — HayKa O HACIEICTBEHHOCTU U 1 YerHprit 23u
MU3MEHYMBOCTH i
24 3aKOHOMEPHOCTH HACIIEIOBAHUS TPU3HAKOB. 1 YerHblii 24u
MoHOruOpHIHOE CKPEIIMBAHHE OHPpoC
25 JuruOpuaHoe CKpelBanue. 3aKoH 1 Iucem 25
HE3aBUCHMOTO HACJIEIOBAHHSI IIPH3HAKOB OHpoC
26 CuenyieHHOE HacJIeA0BaHUE MPU3HAKOB. [ eHeTnKa 1 Yernpit | 26
nosna. HacienoBanue Npu3HaKoB, CUEMIEHHBIX C onpoc
0JIOM
27 BMP 1 TECTHPOB 270
28 N3menunBocts. HenacnencrBeHHast 1 Cawmor ¢ 28u
U3MeHYnBOCTh. JlaGoparopHas pa6ora Ne 5 e
«M3yueHre MoAM(PUKALIMOHH O U3MEHUYHUBOCTH, ESCHTZ};
IIOCTPOCHHE BAPHUALIMOHHOTO Psfa U
BapUaIlMOHHON KPUBOW»
29 HacnencrBeHHasi K3MEHUYMBOCTh 1 3a4er 29u
30 ['eHeTHKA YeIOBEKa 1 orpoc 30m
31 PesepBHblii ypok. OG00IIEHHE 110 TEME 1 TectnpoBa | 3lu
«HacnencTBeHHOCTh 1 N3MEHYMBOCTD Hue
OpraHHU3MOB»
Tema 7. Cenexuusi opranu3mMoB. OcHoOBbI 6HoTexHOJI0rHH ( 3 U)
32 Cernexiyst Kak HayKa U IPoIece 1 0Ipoc 32n
33 MeTobl U TOCTHIKEHUS CENICKIIUU PACTEHUH 1 1 YerHprit 33H
KUBOTHBIX SHROE
34 buorexHoorus Kak oTpacib NpOU3BOACTBA 1 [uKTaHT; 34H
HUTOI'O 34 |1




MOYPOYHOE IIVIAHUPOBAHUE Ha 2026-2027 yueoHnslii roa (11 kiacc)

Ne Tema ypoka Buabl n Hdara Hara
n/n KoanuecTBo dbopmbl | H3yueH H3YyYeHMsI
4acoB KOHTPOJIs us (¢akr)

Bcer | ¥/ | n/ (nran)

0 p | P

Tema 1. DBosironnonHas 6uoJiorus (94)

1 . 1 YCTHbIN 1H
dBonouUMa N meToapl eé nsydeHusa

onpoc
2 WUcTopua pa3suTvA NpeacTaBaeHuit 06 3800LUM 1 TecTMpos | 2H
3 Mukpossontouus 1 onpoc 3H
4 [Tormynsnus Kak 3JIeMEHTapHast SAMHHIIA BHIA U 1 3ader 4n
IBOJIIOIIUU
S JIBrxyue cuibl (35eMeHTapHbIe (PaKTOPbI) 1 TECTHPOBA SH
3BOJIIOLIUH HHe
6 EcrecTBeHHBIN 0TOODP U ero GopMbI 1 0Ipoc 6H
7 Pe3ynbTaThl 5BOMIONMH: IPHCTOCOOIEHHOCTh 1 1 | zager TH
Opranu3MoB U BugooOpa3zoBanue. JlabopaTopHas
padoTa Ne 1 «Onucanue npucnocobIeHHOCTH
OpraHm3Ma " €€ OTHOCHUTEIBHOI'0 XapaKTepay
8 HamnpaBneHus 1 myTH MakpOIBOIIOLUN 1 ompoc 8H
9 HeobpaTHMOCTh 9BOJIOIHN 1 3a4er 9H
Tema 2. Bo3HukHOBeHHe U pa3BuTHe xku3Hu Ha 3emie (104)
10 .. 1 YcTHBIHI 101
Ucropus xu3HU HA 3eMJI€ U METObI €€ U3YUECHUS e~
11 1 YcrHbli 111
['uroTe3sl MPOUCXOXKICHUS )KU3HU Ha 3emiie ompoc
12 1 Camor ¢ 12H
ucl
PasBuTtre u3HU HAa 3eMJIe TI0 IPaM U MEPUOIaM «Oren
JIUCTA»
13 OCHOBHBIE 3Talbl 3BOJIOIUN PACTHTEIBHOTO U 1 1 | sauer 13n

XKUBOTHOro Mupa. [Ipaktndeckas padora Ne 1
«3y4eHne HCKOMTaeMBbIX OCTATKOB PACTEHHUN U
’KMBOTHBIX B KOJUIEKIIUSIX»

14 1 YcTHBIN 14n
COBpeMeHHaH CUCTEMA OPraHUYCCKOro MUpa

orpoc

15 OBoIIONHS YeI0BEKA (AHTPOIIOr eHE3) 1 JMKTAHT 151

16 JIBroKky1re bl ((haKTopsl) aHTPOIOreHe3a 1 TECTUPOB 16H

17 OCHOBHBIE CTaIUU IBOJIOLUN YEIOBEKA 1 onpoc 17w

18 YetoBeueckre pachl ¥ MPUPOIHBIE aJalTallid 1 Ycraprit 18H
YelloBeKa ompoc

19 Pe3epBHbIii ypok. O6001IEHUE TTO TEME 1 3a4er 191

«Bo3HHUKHOBEHHE U PA3BUTHUC )XU3HU HA 3emiie»

Tema 3. Opranu3Msl 1 OKpy:kaomasn cpeaa ( 5 1)

20 OKonorus Kak HayKa 1 orpoc 20m
21 Cpenpl 00MTaHUS M SKOJIOTHIECKUE (HaKTOPHI 1 JuKTaHT; 21u
22 | AGuormyeckue paxtopsl. JlaGoparopHas paboTa 1 1 | Camonc 22m
) HCII
Ne 2 «Mopdomnorndyeckne 0COOCHHOCTH PacTeHUI «Ouen

U3 pa3HbIX MECT OOMTAHUS» E—




23 1 YcTHbIi 23H
buornueckue pakTopbl
orpoc
24 DKOJIOTMYECKU e XapaKTEPUCTUKH MOMYISIIUU 1 JMKTAHT 24n
Tema 4. CoobuecTBa 1 3koJorndeckue cucremsol ( 10 4)
25 Coo01recTBa OpraHu3MoB — OMOIICHO3 1 JMKTaHT 250
26 DKOJOrHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 TECTHPOB 261
27 OCHOBHBIE ITOKA3aTEIH 3KOCHCTEMBI. 1 ompoc 271
Oxonoruueckue nupaMuibl. CBOMCTBA SKOCUCTEM.
Cykueccus
28 [TpuposHbIE IKOCUCTEMBI 1 3a4er 28u
1 YcrHbIHI 29H
29 AHTPONIOT €HHBIE IKOCHCTEMBI
orpoc
1 YcrHbIi
30 buocdepa — riobanpHast sxkocucTemMa 3emin ompoc 30H
31 3aKOHOMEPHOCTHU CYIIECTBOBaHUS Onocdepbl 1 3a4er 31H
32 1 Mucbm 32H
YenoseuecTBo B Onochepe 3emin
onpoc
33 1 YCTHbIV 33H
CocyuiecTBoBaHHE IPUPOJIBI U YEJIOBEYECTBA onpoc
34 PesepBHbIil ypok. O0001IEHE TEMBI 1 TecTMpos | 34H
«Co000111eCTBa ¥ SKOJIOTHYECKHE CUCTEMBI» aHue

UToro

34
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