MUWHHUCTEPCTBO IMPOCBEIIEHUS POCCUICKOM ®EJEPAIIUU
MunucTepcTBO 00pazoBanus u cnopra Pecnyoauxku Kapenust

AavuHuctpanus [1eTpo3aBoacKoro ropoackoro oKpyra

MOY «JIuneii Ne 40»
PACCMOTPEHO COTI'JTACOBAHO YTBEPXJIEHO
Kadenpa ecrectBennbix  Ilegarornueckuii coBer Jpexypop G\\‘/K/
HayK Caunkas C.B,
Tporokon Nel ITporoxon Ne 8 [Tpuka3s Ne 175~
oT «30% aBl"};CTa 2023 1. ot «30» aBrycra 2023 1. ot «31»aBrycra 2023 1!
PABOYAS ITPOT'PAMMA

(ID 2182855)

yueOHoro npeamera «buoJsiorusi. bazoBbiii ypoBeHb»

115t ooygatromumxest 10 — 11 kimaccos

Ilerpo3aBoack 2023



HHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 10 OMOJIOTHH TEOPETUUYECKYIO OCHOBY JJIS OIIPEIeICHUs
MOAXOZ0B K (opMUpOBaHHUIO cojaepkaHUs ydeOHoro mnpeamera «buoiorus» cocTaBuiIM:
koHnenryaibHbie TTosioxkeHuss @I'OC COO o B3auMo0OyCIIOBICHHOCTH TEJIeH, COJepIKaHMS,
pe3yabTaToOB 00yueHUs U TpeOOBaHMI K YPOBHIO IMOJTOTOBKH BBITYCKHHKOB, MOJIOKEHHS 00
00IIUX MENSIX U MPUHITUIIAX, XaPaKTEPU3YIOINUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO
obmero oOpaszoBanms B Poccuiickoit ®denepanuu, a TaKXKe IOJOKECHUS O CIEIU(PUKE
Oouosornu, €€ 3HAYCHWH B IIO3HAHWM >KMBOM TMPUPOJLI U OOECICUCHUU CYIICCTBOBAHUS
yenoBeueckoro oomiecta. CoriacHO Ha3BaHHBIM IIOJOKEHUSIM, OIPEICICHBl OCHOBHBIC
(GyHKIMH POTpaMMBbI TI0 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiormu JaéT TpeIcTaBlIeHHE O IesaX, 00 oOmel cTpareruu
oOyueHHusi, BOCIHUTAHUSA U Pa3BUTHS OOYYAIOMIMXCSA CpPEACTBAMH Y4YeOHOro mpeameTa
«buonorusi», ompeaenser o0s3aTeNbHOE NPEIMETHOE COJEp)KAHUE, €ro CTPYKTYpY,
pacmpesieieHue Mo pa3feliaM U TeMaM, PEKOMEHAYEeMYIO TOCJIeI0BaTEIbHOCTh H3YyUeHUs
yuyeOHOro Marepuaia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKHU
00pa30BaTeNpHOrO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaroIMXCsl.

B nporpamme mo OuONOTMM TakKe Y4YUTHIBAIOTCS TpeOOBaHHS K IUIAHUPYEMBIM
JTUYHOCTHBIM, METANpPEJIMETHBIM U MPEIMETHBIM pe3yibTaraM oOyueHus B (OpMUPOBAHUU
OCHOBHBIX BHJIOB YyU4€OHO-II03HABATEIHHON NEATEIbHOCTH/y4eOHBIX IEHCTBUI 00Yy4aromnXCs
10 OCBOCHHIO COJIepKaHUsI OMOJIOTHUECKOT0 00pa30BaHuUs.

B mporpamme no 6uomnoruu (10—11 xnaccel, 6a30Bbli ypOBEHB) pEAIM30BaH MPUHIIUII
MPEeMCTBEHHOCTH B H3y4YeHUH OHOJOTHH, Onarojaps uYeMy B HeW MpOCMaTpUBAETCS
HAMpaBIIEHHOCTh Ha pa3BUTUE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-
Hay4HOIO MHPOBO33PEHHUSI, LEHHOCTHBIX OpPUEHTALUUW JIMYHOCTH, SKOJOTUYECKOIrO
MBINJICHHSI, TPEACTABIEHUN O 3A0pOBOM oOpa3e KH3HU U OEpeXHBIM OTHOIIEHHEM K
OKpyXaroleld npupoaHoit cpene. [losromy Hapsgy ¢ u3ydeHHEM OOIIEOMOIOTHUUYECKUX
TEOPHil, a TaKXKe 3HAHUW O CTPOECHUHM KUBBIX CUCTEM PA3HOTO paHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIINX B HHUX TMPOIECCOB B NporpaMMe MO OHONOTMH YAEICHO BHHUMaHUE
WCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCEAHEBHOM JKM3HU I PEIICHUs MPUKIATHBIX
3aa4, B TOM YHucie: NpOo(pUIAKTUKUA HACJIEICTBEHHBIX 3a00JIeBaHMI YeIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIbTHPOBAaHUS, OOOCHOBAaHUS  OSKOJOTMUYECKH  IeJIecooOpa3HOro
MOBEJEHUS B OKpYXalolled MPUPOJHON cpene, aHaiu3a BIUSHUA XO3SMCTBEHHOM
NESATEIbHOCTH YeJIOBEKAa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHHE
BHHUMaHUS K MPUKIAJHON HAMPABICHHOCTH yueOHOTro mpenMera «bruosiorus MpoJIuKTOBaHO
HEOOXOIMMOCTBIO O0ECTIeUeHHsS] YCJIOBUW IS pEIIeHUs OJHOM M3 aKTyalbHBIX 3a/1a4
IIKOJILHOTO OHMOJOTHYecKOro oOpa3oBaHMs, KOTOpas mpeamnoiaraeT (OpMUPOBaHUE Y
o0yJaromuxcsi CHOCOOHOCTH aIallTUPOBATHCA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIECTOCS
COBPEMEHHOT'0 MUDA.

buonorus Ha ypoBHEe cpefaHero oOiero oopasoBaHus 3aHUMaeT BakHOe MecTo. OHa
obecrnieurBaeT (OpMUpPOBaHUE Y OOYJAIOIMIUXCS MPEICTAaBICHUI O HAYYHOW KapTHHE MHUpA,
pacmupsieT u 0000IIaeT 3HAHUA O JKUBOW TpUpoJe, €€ OTIMYUTENbHBIX MpH3HAKaX —
YPOBHEBOW OpraHU3allMil U HBOJIIOLUHU, CO3MAa€T YCIOBUSA JIS: MO3HAHUS 3aKOHOB >KMBOU
npupoabl, GOpMUPOBaHUS (YHKIIMOHATHHOW T'PaMOTHOCTH, HABBIKOB 30POBOTO U
0e3omacHOr0 00pa3a >KWU3HHM, JKOJOTUYECKOTO MBIINUICHUS, [IEHHOCTHOTO OTHOIIEHUS K
KUBOU IIPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHWe OHWONOTHS WMEET TakKe JUIS PEUICHHS BOCHUTATEIBHBIX U
Pa3BUBAIOIIMX 33/a4 CpEAHEro oO0mero oOpa30BaHUs, COLHMATU3AIMUA OOYUYaAIOIIUXCS.
Nzydyenne Owuonornu oOecmeunBaeT YCIOBUS M1 (DOPMHUPOBAHUS WHTEIUIEKTYaIbHBIX,
KOMMYHHKAIITMOHHBIX ¥ WH(GOPMAIMOHHBIX  HABBIKOB,  JCTETUYECKOH  KYIBTYpHI,
CHOCOOCTBYET MHTETPAIMH OUOJIOTHYECKUX 3HAHUHN C TIPEICTABICHUSIMH U3 IPYTUX YUCOHBIX



MpeJIMETOB, B 4YaCTHOCTH, (GU3UKH, XUMHUHM U Teorpaduu. HazaHHble NOJOXKEHUS O
npenHa3HauYeHUuN ydeOHoro mnpeamera «bHONOTHS» COCTaBUIM OCHOBY IJIsi ONpeAeNCHUS
MOJIXOJIOB K OTOOPY U CTPYKTYPHUPOBAHUIO €TO COJEP>KaHUs, IPEJICTABICHHOIO B IIporpaMme
110 OMOJIOTHH.

Otbop conepxkanusi ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KYJIbTYpPOCOOOpPAa3HOIO MOAXO0Jd, B COOTBETCTBHH C KOTOPBIM
oOyuaroluecs: JOJKHbl OCBOUTh 3HAHUSA M YMEHHUS, 3HAUUMBbIE Ui (POPMUPOBAaHUS OOIIei
KYJbTYpbl, ONPEIEISAIOINE aIeKBaTHOE IOBEJIECHUE YEJIOBEKAa B OKPYKAIOMIEH MPUPOIHOU
cpene, BocTpeOOBaHHBIE B MOBCEAHEBHOW KU3HU W MpPAaKTHUECKOH aestenbHocTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHUW 3aHUMAIOT AJIEMEHTBI COAEPKAaHUsL, KOTOPBIE CIIyKaT OCHOBOU
i GOpPMUPOBAHUS TIPEJCTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYUYHOH KapTHHE MUpa U
LEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH, CHOCOOCTBYIOIIMX TyMaHU3alMU OWOJIOTUYECKOTO
oOpa3oBaHHs.

CtpykTypupoBaHHe coAepk aHHs Y4eOHOro marepuaia B IporpaMme Ho OHOJIOTHU
OCYIIECTBIEHO C Yy4YETOM MPHOPUTETHOTO 3HAYEHUs 3HAHUW 00 OTIMYUTENbHBIX
OCOOCHHOCTSIX JKMBOM TpHUPOIBI, O €€ YypPOBHEBOW OpraHu3aldd W HBoilouud. B
COOTBETCTBHUH C 3TUM B CTPYKType YyueOHOro npenmera «bruonorus» BbIIEIEHBI CIEIYIOIINe
cojepxarenbHble TuHUU: «buonorusa kak Hayka. Metoasl HayyHOro no3Hanus», «Kiertka
Kak Ouonoruyeckas cucremayn, «OpraHusm Kak Ouoioruyeckas cucremayn, «Cucrema u
MHOT000pa3ue OPraHu4ecKoro Mupa», «IBONIOIUS KUBOH MPUPOIBI», «IKOCHUCTEMBI H
MPUCYILHE UM 3aKOHOMEPHOCTH.

Lenp u3yuenus yuebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE — OBIAJCHHE
00y4aroIUMUCs 3HAHUSMU O CTPYKTYPHO-(YHKIMOHAJIbHON OpraHU3alMM >KUBBIX CUCTEM
pasHOro paHra M MpHOOpETeHHMEe YMEHUH MCIIONb30BaTh ATH 3HAHMUS Ui TPaMOTHBIX
JeUCTBUI B OTHOUIEHHH OOBEKTOB >KMBOM HPUPOABI U PEIIEHHsS PAa3IUYHBIX >KU3HEHHBIX
npobem.

JlocTikeHne Lenu u3ydeHus yueOHoro npenmeta «buonorus» Ha 6a30BOM ypOBHE
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a1au:

OCBOGHHE OOYyYaroIIMMHUCS CHCTEMBbl 3HAHUI O OMOJIOTMYECKUX TEOpUsX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUMOTe3axX, NMpaBuiIax, CIyXaluxX OCHOBOM it (OpMHUPOBAHUS
IIPEICTABICHUM O €CTECTBEHHO-HAYyYHOW KapTHMHE MHpa, O METOJAaX HAy4YHOI'O IO3HAHUA,
CTPOEHUH, MHOT000pa3suu U OCOOEHHOCTSIX >KUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3allH,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

¢dbopmupoBaHUEe Yy 00yJarOMUXCs MO3HABATENbHBIX, MHTEJJICKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEM B TpoIlecce aHalIM3a JAHHBIX O MYTSIX Pa3BUTUS B OHOJOIMM Hay4HBIX
B3TJI10B, UAEH U OJIXO0J0B K M3yUEHHIO )KMBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3AlNY;

CTaHOBJIEHHE Yy OOydaromuxcs oOmell KyabTypbl, (YHKIMOHAJIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLEHHMBATH SBJICHHS OKPYXKAIOIIETO MUPA >KUBOW NMPHUPOJIBI
Ha OCHOBAaHUH 3HAHUI U OMBITA, MOJTYICHHBIX MIPH U3YYCHUH OUOJIOTHH;

¢dbopmupoBaHUe Yy 00yJarOIUXCcsd YMEHUIN WIUTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B IPAKTHUYECKON NEATEIBHOCTH 4YEJIOBEKA, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEIOBEKOM >KHBOM MPUPOIHI,
HEOOXOAUMOCTH OEpeXHOro OTHOIIEHUS K HeH, COONIONEHUS STHYECKUX HOPM IMIpU
MIPOBEICHUHU OMOJIOTHUECKUX UCCIICTIOBaHMIA;

OCO3HaHME [IEHHOCTHU OMOJIOTMYECKUX 3HAHUN JJIS TIOBBIIICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUA U YMEHUU B TIOBCEIHEBHOM JKU3HU I OIICHKU
MOCTIC/ICTBUI CBOEW AEATENHHOCTH IO OTHOILICHHUIO K OKpPYKaIoLIeH cpejie, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHME U COOIIOACHNE Mep MPOPUIAKTUKH 3a00JICBaHUA.



B cucreme cpeanero obmero obpazoBanusi «buonorus», uzydaemas Ha 0a30BOM
YpOBHE, SIBIIsSIeTCA 00s3aTeNIbHBIM Y4€OHBIM IPEIMETOM, BXOJAIIUM B COCTaB MPEIMETHON
obnactu «EcTecTBeHHO-HAayUHBIE [TPEIMETHI.

Jnst m3ydeHuss Owojoruu Ha 0a30BOM YpPOBHE CpeIHEro oOmiero oOpa3oBaHHs
orBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 knacce — 34 gaca (1 gac B
HEJIEIIO).

[IpennaraemMslii B mporpamMme o OHOJIOTHH NepeYeHb JTa00PATOPHBIX M MPAKTHIESCKUX
paboT ABISETCS PEKOMEHAATEIbHBIM, YUUTENb AENaeT BBHIOOP MPOBEACHUS T1aOOPaTOPHBIX
paboT ¥ OMBITOB ¢ YYETOM HMHIUBUIYaIbHBIX OCOOCHHOCTEH OOydJaroImuXxcs, CIHCKa
9KCIIEPUMEHTAJbHBIX 3aJlaHuM, IpelaraéMblXx B paMKaX OCHOBHOI'O TOCYIapCTBEHHOTO
9K3aMeHa 10 OMOJIOTHH.

Peanu3zamusi ecrecTBEHHO-HAy4yHOH HAIMpaBJICHHOCTH pabouell mporpaMmbl y4eOHOTO
npenMera «BHOJIOTHS» OCYIISCTBIISICTCS C HCIIOJNB30BAaHHEM OOOPYIOBAaHUS IIKOJIBHOTO
KBanTopuyma.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOIHH ¢ OOLECTBEHHBIMU, TEXHUYECKUMH U JPYTUMH
€CTECTBEHHBIMHM HayKaMH, ¢uiiocopueil, STUKOH, 3CTeTUKON U mpaBoM. Posp OGuonorum B
(bopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Mertoabl TO3HaHUS JKUBOM mpupoabl (HaONIOJEHHE, HKCIEPUMEHT, OIMCAHMUE,
U3MepeHue, Kilaccuukanus, MOAEIMPOBaHNE, CTaTUCTHYECKas 00pabOTKa JaHHBIX).

JdemoHcTpauuu:

[Hoprpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS XKUBOU PUPOIBI».

JlaGopaTopHble H IpaKkTH4YecKne padoThbi:

IIpaktuyeckass padora Ne 1. «lcronp3oBaHME pPa3IUYHBIX METOJOB IpPU HM3YyYEHUU
OHOJIOTUYEeCKHX 00OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aI U,

Xussle cucremsl (0MOCUCTEMBI) Kak MpeAMET u3ydeHust Ouonoruu. OTiauyue >KUBbIX
CUCTEM OT HEOPraHU4ECKO! IPUPOJIBI.

CpoiicTBa OuocucteM Hu HX pa3HooOpa3ue. YPOBHM OpraHU3alUU OUOCHUCTEM:
MOJIEKYJISIDHBIM,  KJIETOYHBIM, TKaHEBbIM, OPraHW3MEHHBIM, MONYJIALUOHHO-BUIOBOH,
AKOCHCTEMHBIN (OMOTeOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE NMPHU3HAKH >KU3HW», «YPOBHM OpraHM3allUd KHBON
IIPUPOABDY.

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XVMMHYECKUH  COCTaB  KJIETKM. XHMHUYECKHE  DJJEMEHTHI:  MAaKPOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpabHbIE BEIIECTBA.

@OyHKIMM BOJBI U MUHEPAJIBHBIX BELIECTB B KieTKe. llonnepxaHne 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB u crpoeHHe OenKOB. AMUHOKHCIOTBI — MOHOMEpHI O€JKOB.
He3zameHnMbleE W 3aMEHMMBIE AMHUHOKUCIOTBL. AMMHOKHMCIOTHBI COCTaB. YPOBHU
CTPYKTYpbl O€IKOBOWH MOJIEKyNbl (TIepBUYHAS, BTOPUYHAS, TPETHUYHAs W YETBEpTHUHAs
CTPYKTypa). XuMHUECKue cBOiCcTBa OenkoB. buonornyeckue GpyHKIUN OEIKOB.

depMeHTHI — Ouonornueckue Karanuzatopsl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP,
cyoctparHas crneuupuyHoctb. Kodepmentsl. Burtamunsl. Otauuust ¢QepMEHTOB OT
HEOPraHMUYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MoOHOcaxapuIbl (TIIOKO3a, pubo3a U Je30Kcupubo3a), aucaxapuibl
(caxapo3sa, JnakTo3a) M TOJMcaxapuabl (Kpaxmaj, TJIMKOTeH, 1eJUI0jI03a). buomornueckue
(GYHKIIUU YTIIEBOJIOB.

Junuasl: Tpurauuepuasl, ¢ocdomunuabl, crepouasl. ['uapodunbHO-rHIPOGOOHBIE
cBoiicTBa. buonornueckue ¢yHkuuu nununoB. CpaBHEHHE YITIEBOJIOB, OENKOB M JIMIIHIOB
KaK MCTOYHHKOB DHEPIHUU.

Hyxneunosbie kucnorsl: JJHK m PHK. Hykneotuabl — MOHOMEpPBI HYKJIEHMHOBBIX
kuciotr. Ctpoenne u ¢ynkuun JIHK. Crpoenne um ¢ynxmum PHK. Buasr PHK. AT®:
CTpoeHue U (PYHKIHU.

[uTtonorus — Hayka o kieTke. Kiierounas Teopusi — npuMep B3auMOJAEHCTBUA UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KICTKH.

Knerka kak menoctHast >kxuBas cucrtema. OOIIue NpPU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmeMOpana, Monekynsl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.



Tunsl KJIETOK: JyKapuoTHYecKas U MpokapuoTuueckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHUecKor KieTku. Kierounas creHka Oakrepuil. CTpoeHHE SyKapHOTHUECKOU
kJIeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON M TPUOHO KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs! CTEHKA, TTTUKOKAJIUKC, UX (YHKIIHH.
[Inazmatnueckass memOpaHa, e€ cBoicTBa W GyHKuuu. lluTomnazmMa u e€ OpraHoUbI.
OnnomemOpannble  opranouasl  kietkw: OIIC, ammapar  [olbIKH,  JTU30COMBI.
[lonyaBTOHOMHBIE OpraHOMJbl KJIETKH: MUTOXOHApUH, Iactuasl. [Ipouncxoxnenue
MUTOXOHJpHUI U minacTua. Buael mnactun. HememOpanHble opraHou/bl KIETKU: pUOOCOMBI,
KJIIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH, XKIYTUKH. DyHKIMM OpPraHOUJIOB KIIETKH.
Bxitouenus.

SAnpo — perynasTopHbld 1eHTp KieTkd. CTpoeHue sjpa: sepHas o000J04Ka,
KapuoIIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdeMmoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XHUMHYECKUX 3JIEMEHTOB B HEKHUBOM IPUPOIE»,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmupst u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKUX AJIEMEHTOBY, «CTpoeHHe
MOJIEKYJbl BOJbI», «buocunres Oenka», «CTpoeHune MoJeKynsl Oenka», «CTpoeHue
dbepmenta», «Hykiennossie kuciotel. JIHK», «Ctpoenue monexkynsl AT®O», «CtpoeHue
JYKapUOTHYECKOW KIIEeTKN», «CTpoeHue >KUBOTHOU KIETKW», «CTpOEHHE pacTUTEIbHOU
KJIETKN», «CTpOEHHE MPOKAPUOTHUECKON KIEeTKN», «CTpoeHHE sapa KIETKN», «YTIEBOABI,
«JIunouaeny.

OO0opyznoBaHue: CBETOBOM MHUKPOCKOIN, 000pYyI0BaHUE Ul IPOBEICHUS HAOIIONECHUH,
W3MEpEeHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JIaboparopHas pabota Ne 1. «M3yueHne KaTaTuTHUYECKONH aKTUBHOCTU (EPMEHTOB (Ha
MIpUMEPE aMUIIa3bl UJIM KaTala3bl)».

JlaboparopHasi pabora Ne 2. «/3yueHue CTpOEHUS KJIETOK PACTEHHi, KUBOTHBIX U
OakTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpPENapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeneATEJIbHOCTh KJIECTKH.

OOmen BemiecTB, WiIM MeTabomu3M. AccuMunsAius (MIACTHYECKH OOMEH) U
JTUCCUMUIISALIUS (PHEPTreTHUECKUd OOMEH) — JIBE CTOPOHBI €IMHOI0 IMpoliecca MeTabonu3ma.
Poub 3aK0HOB coXpaHEeHHs BEIIECTB M SHEPTUU B TOHUMAaHUU MeTabonmu3ma.

Tumnbl oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHbid. Posib pepmenToB B 0OMeHe
BEILIECTB U MPEBPAIICHUU SHEPTUHU B KIIETKE.

dorocunte3. CBeroBas U TemHOBas (a3bl ¢GoTocuHTe3a. Peakmum ¢doTtocuHTE3A.
OddexTuBHOCTL PoTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a A KM3HM Ha 3emie. BnusHwue
yCIOBUH cpeqbl HA POTOCHHTE3 M CIIOCOOBI MOBBIIICHHSI €70 POAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMocHHTe3. XeMOCHUHTE3UPYIOIIe OakTepuu. 3HaUYeHHEe XeMOCUHTe3a JIsl )KU3HU Ha
3emie.

DHepreTudyeckuii oOMeH B KIeTKe. PacmiermieHue BemIeCTB, BBIACICHUE U
AKKyMyJIMPDOBaHHWE OSHEPTUM B KJIETKE. JTambl SJHEpreTudeckoro oOmeHa. [ nukonms.
Bpoxenue u ero Buasl. Kucinopognoe okucieHue, Wi KIeToyHoe Abixanue. OKUCIUTEeTbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peaknun matpuyHoro cunresa. ['enermueckas mHpopmauus u JAHK. Peanuzanms
reHeTHYecKo MH(popmMauu B kieTke. ['eHeTrnueckuii Koa u ero cBorMcTBa. TpaHCKpUIIHS —



MarpuuHblii cuHTe3 PHK. Tpancmsmus — OwocuHTe3 Oenka. OTambl TpaHCISIUH.
KoaupoBanue amunokucior. Pons pubocom B OuocuHTese Oenka.

Hexknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust oTkpeitust BupycoB (. H.
NBanoBckuii). OcoOEHHOCTU CTPOEHUS W KU3HEHHOrO ILHMKIJIAa BHUPYcOB. bakrepuodaru.
bone3nn pacrteHmii, JKMBOTHBIX U  4YEJOBEKa, BbI3bIBAEMBbIE BUpycaMmH. Bupyc
nMmmyHoaeduinuta denoBeka (BHUY) — Bo3Oymurens CIIMJla. OOpartHas TpaHCKPHIIIHS,
peBeprasa u unTerpasa. [lpodunaktika pacpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUH.

JdemoHcTpauuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmupr u  cxembl: «Tumbl  nutanus», «Metabonusm», «MHUTOXOHIPUD,
«DHepreTuueckuii oomMen», «Ximopormiacty, «Potocunre3y», «Ctpoenue JJHK», «Ctpoenue
u (QyHkuuoHupoBaHue TeHa», «Cunre3 Oenka», «['eHetmyeckuit koa», «Bupycs»,
«bakrepuodarn», «Ctpoenue u xu3HeHHbI wnukn Bupyca CIIWMJla, OGaktepuodaray,
«Penmukanus [JJHK».

Ob6opynoBanue: Moaenu-ammukanud «Yasoenne JIHK u  Tpanckpummmsy,
«buocuntes 6enka», «CTpoeHHe KIeTKu», Moaensb cTpykTypbl JJHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrneTounslif 1y, WM KU3HEHHBIM LUK KieTku. MuTtepdasza u muros. [Ipoueccsl,
nporekawmue B uHTepdase. Permnmukanus — peakuus matpuuHoro cunteza JIHK. Ctpoenue
XpoMOCcOM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J{MIITOUIHBIA U TalJIOUJHBIA XPOMOCOMHBIE
HaOopel. Xpomatunbl. lluTonmornyeckue OCHOBBI PAa3MHOXKEHHS U WHAMBUAYAJILHOTO
pa3BUTHUSL OPTaHU3MOB.

Jlenenne kietkn — muto3. Cramum muto3a. [Ipomeccsl, nmpoucxonsdiue Ha pa3HbIX
CTaAUSX MUTO3a. BUOIOrMueckuii CMbICII MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — alonTo3.

@opMbl  pa3MHOKEHHS OpraHU3MOB: Oecrmojoe W TMoyioBoe. Buuabl 6ecronoro
Pa3MHOXKEHHUS: JIeIeHHe HaJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CTIOPOOOPa30BaHUE,
BEreTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE IS
CEJIEKIIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTONOTO.

Metio3. Ctagun meiio3a. [Ipoueccsl, npoucxoasamye Ha ctaausx meiosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. bruonorudyeckuii CMbIC U 3HaUEHHE Meio3a.

I'amerorenes — mporecc 0Opa30BaHMS TOJOBBIX KIETOK Yy JKHUBOTHBIX. [lonmoBwie
KeNe3bl: CEeMCHHHKU M sSUYHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(cmepmaTo3oup, SMIIEKIETKa) — cHepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS
SIMIIEKIIETOK U criepMato3ou1oB. OmnonoTBopenue. [lapreHorenes.

NunuBuayanpHoe pa3BuTHEe (OHTOTeHe3). DMOpHOHANIBHOE pa3BUTHE (IMOpPUOTEHE3).
Dranbkl SMOPUOHAIBHOTO PAa3BUTHUSL y MO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TAaCTPYIISIIHS,
opranorenes3. IlocToMOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JTMYMHOYHOE). BrusHue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOTO PACTEHHUsS: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHUA.

JdemMoHcTpanum:

Tabnuiel u cxembl: «POPMBI pa3MHOKEHHS OPTraHU3MOBY, «/IBOWHOE OIIIOOTBOPEHHE
y LBETKOBBIX pacTeHui», «BereraruBHOE pPAa3sMHOXKECHUE DPACTCHUN», «JleIeHHe KIIETKU
OakTepuii», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIN UK,
«Permmmukanua JHK», «Murtoszy», «Meio3», «IIpsamoe u Henpsimoe pa3BuTHe», «l'amerorenes
y MIIEKOTIUTAIOLIUX U Y€lI0BeKa», «OCHOBHbBIE CTAUU OHTOICHE3a.



O6opynoBaHue: MUKPOCKOT, MUKpoIpenapaThl «CIepMaTo30U 1kl MIICKOITHTAIOIIET O,
«slineknerka miiekonuraroueroy, «KapuokuHes B KIETKax KOpPEIIKa JyKa», MarHUTHas
Moeb-anruukaus «/lenenue knetkn», monens JIHK, Mmoaens MmetadazHoit XpOMOCOMBI.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JlaGopaTtopHas padota Ne 3. «HaOmrogeHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa
Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopHass pabora Ne 4. «l3ydeHHe CTPOCHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

Tema 6. HaciieicTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTuku. Mcropusi pa3BUTUS TEHETUKH. Poib LUTOIOTUM U
SMOPHOJIOTUM B CTAaHOBJICHHMM TE€HETUKH. BKiam pOCCHMCKUX M 3apyOe)KHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeTonbl TeHEeTUKH (THOpUI0JIOTMYEeCKUH, IUTOTCHETHYECCKUH,
MOJIeKYJIsIpHO-TeHeTHYeckuii).  OCHOBHbIE  TeHeTWYeckue  MOHATHS. [ 'eHeTmyeckas
CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTM  HACJEIOBAaHMS IMPU3HAKOB, ycTaHoBieHHble [. Menngenem.
MonHoruOpuaHOe CKpeIMBaHue. 3aKOH €IMHOO0Opa3us THOPUIOB IIEPBOTO ITOKOJICHUS.
[IpaBuio nOMUHUpOBaHMS. 3aKOH pacCUICIUICHWs NPU3HAKOB. ['MMoTe3a 4YHUCTOTHI TaMer.
[TonHoe ¥ HemoJHOe JOMUHUPOBAHUE.

JluruOpuaHoe CKpellMBaHUE. 3aKOH HE3aBHCHMOIO HACJICJAOBAHHUS TMPHU3HAKOB.
[{uToreHeTn4eckre OCHOBBI TUTHMOPHUIHOTO CKPEIIMBAaHUA. AHAIU3UPYIOUIee CKPEIUBaHuUE.
Hcnonb30BaHne aHAIM3UPYIOIMIETO CKPEIIMBAHUS JIJIS ONIPEIEeTICHHs T€HOTUIIa OCOOH.

CuerieHHoe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana mno cuenjgeHHOMY
HacJeA0BaHUIO reHoB. HapyIlieHue clienyienus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTHUecKne KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAeleHre 1ojia. AyYTOCOMBI U IOJOBBIE
XpOMOCOMBL. ['OoMOraMeTHsle M reTeporaMeTHble OopraHu3Mbl. HacnemoBaHue NpU3HAKOB,
CIICTUIEHHBIX C ITOJIOM.

N3menunBocTh. Buabl M3MEHYMBOCTH: HEHACIEACTBEHHAsA M HacieacTBeHHas. Poib
CpeIbl B  HEHACJENCTBEHHOM W3MEHUMBOCTH. XapaKTepUCTHKAa MOAU(DUKAIIMOHHOM
M3MEHYMBOCTH. BapuaiimonHslii psg ¥ BapuallMoHHas KpuBas. Hopma peakuuu nmpu3Haka.
KonnuecTBeHHbIE M KauyeCTBEHHbIE TMPU3HAKM M HUX HopMa peakuuu. CBolicTBa
MOAU(PHUKAITIOHHON U3MEHUUBOCTH.

Hacnencreennas, 58)071 FeHOTUIYECKas], N3MEHUYUBOCTD. KombOunarusHast
W3MEHUYUBOCTh. Mei03 M MOJOBOM TMpoIlecC — OCHOBAa KOMOMHATHMBHOW HW3MEHUYMBOCTH.
MytanmoHHas M3MEHUMBOCTh. Kiaccudukanus MyTanuid: TEHHbIE, XpPOMOCOMHBIE,
reHoMHbIe. YacToTa M MpUYUHBI MyTaruii. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTUYECKHUX
pAIOB B HacieACTBeHHOM n3menunBocty H. M. BaBuiosa.

BuesigepHast HacIe€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKHU YEJIOBEKA!
TeHEaNOTUYECKUI, OJM3HENOBbIN, HUTOTCHETHUYECKU, OMOXMMHUYECKUN, MOJEKYISIPHO-
reHeTuyeckuid. COBpEMEHHOE ONpe/IeJIeHUe T€HOTHIA: MOJHOT€HOMHOE CEKBEHHUPOBAHUE,
TeHOTUITUPOBaHue, B TOM uncie ¢ nomomisto [11[P-ananu3a. HacneacrBennsie 3a0oneBaHus
YeloBeKa: TEHHble OoNle3HH, OOJEe3HHM C HACIEJACTBEHHOW MPEIpacloNoKEHHOCTHIO,
XxpoMocomHbIe Oone3nn. CoMaTHdyecKue W TreHepaTuBHbIE MyTaluu. CTBOJOBBIE KIETKHU.
[MpuHIMIBL  340pOBOTO  O0pa3a IKWU3HU, JUATHOCTUKH, TMPOPWIAKTHKH U JICUYCHHS
TeHETHYECKHUX OoJIe3HEIA. Menuko-reHeTHIECKOE KOHCYJIbTUPOBAHHUE. 3HayeHue
MEIWIIMHCKOW TEHETUKH B TPEJOTBPAIICHWH M JICYCHWU TEHETUYECKHX 3a00JeBaHUM
YyeJIoBeKa.

JdemMoHcTpanum:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YUerBepukos, H. B. Tumodees-
Pecorckuit, H. 1. BaBunos.



Tabmuubpl u cxeMbl: «MOHOTHOPHJIHOE CKpEIIMBAaHUE M €ro IHUTOrCHETHYeCKas
OCHOBa», «3aKOH PaCHICIJICHUS U €r0 [IUTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI FaMeT,
«/lurnbpunnoe ckpemmBanuey, «l{uTonorndyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHH,
«Meno3y, «B3zauMoneHcTBUE aJUICIbHBIX TE€HOBY», «l['@HEeTMYEeCKHe KapThl PaCTECHUH,
JKUBOTHBIX M YeJIOBEKay», «I'€HeTHKa mnojay», «3aKOHOMEPHOCTH HACJI€I0BaHUS, CUEILICHHOTO
¢ mnojsoM», «KapuoTumbl yemoBeKa M JKUBOTHBIX», «BUIbl  HM3MEHUHMBOCTHY,
«MoaudukanmonHas U3MEHUYMBOCThY, «HacnenoBanue pesyc-dakropa», «['eHeTuka rpyri
KpoBU», «MyTallMOHHAs! U3MEHUYUBOCThHY.

OO6opynoBanue: MoJeau-anIuIMKanun «MOHOTHOpHUIHOE CKpemuBanuey», «HemomHoe
JTOMUHUPOBaHHUEY, «urndpumaHoe ckpenuBanuey», «llepekpéct XpoMocom», MUKPOCKOI H
MuKporpenapar «/[po3oduna» (Hopma, Mytanmuu (OpPMBI KPBUILEB M OKPAcKH Teja),
repOapuii «I'opox MoCeBHOM.

JlaGoparopHble H NpaKTHYecKue padoThbl:

Jlaboparopuass pabora Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPHAHOTO H
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(HIBI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnass pabota No 6. «M3yueHue MoaUGUKAIMOHHONW HW3MEHYHBOCTH,
MOCTPOEHUE BapUALMOHHOIO Ps/ia U BAPUALIMOHHOU KPUBOW.

Jlaboparopuass pabora No 7. «AHanmu3 Mytauuid y Jpo30(uiibl HAa TOTOBBIX
MUKpOIpenapaTax».

[TpakTrueckas padota Ne 2. «CocTaBlICHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MpoIecc. 3apoxkKACHUE CEJEKIMU U JoMecTUKalusa. Yuenue H.
M. BaBuioBa o 1IeHTpax MPOUCXOXKACHUS U MHOT00Opasusi KyJabTYpHBIX pacTeHui. L{eHTpbI
MIPOUCXOXKACHUS JOMAIIHUX )KMBOTHBIX. COpT, HOPOAA, LITAMM.

CoBpeMeHHbIE METOIbI CEeTIeKIIMU. MacCOBbIM 1 HHIWBUIyaTbHBI OTOOPHI B CEIEKIIUU
pacTeHuid © KUBOTHBIX. OIllEHKa »JKcTepbepa. bBIM3KOpOACTBEHHOE CKpEIIMBaHUE —
uHOpuuHT. Yncras nuaus. CKpelrMBaHue YUCThIX TUHUM. ['eTepo3uc, nim rubpuanas cuma.
Heponctsennoe ckpemmBanue — ayrOpuauHr. OtrganéHHas ruOpuan3anus U e€ yCIexu.
HckyccTBeHHBIM MyTareHe3 M MOJy4eHHUE MOJUIIONI0B. JIOCTHIKEHHSI CeIeKIIMU pacTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpacib NPOU3BOACTBA. ['€HHAs WMHXKEHEpHs. DTamlbl CO3JaHUsA
pexombunantHoit JIHK u Tpancrenusix opranusmoB. Knerounas umxenepus. Knerounsie
KYJIbTYpBI. MUuKpOKIOHaIBbHOE pa3MHOXEHUE pacTeHuM. KnonupoBanue
BBICOKOIIPOJIYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPTaHU3MOB. JKOJOTUYECKHE M ITHUYECKUE
npo6iembl. MO — reneTudecku MOAU(PUITMIPOBAHHBIC OPTAHU3MBIL.

JleMoHcTpanmu:

[optpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. IBaHOB.

Tabnuier u cxeMbl: kapta «L{eHTpBl TPOUCXOXKACHUS U MHOTO000pa3usi KyIbTYPHBIX
pactenuit», «llopoasl TOMAmIHUX JKUBOTHBIX», «CopTa KyJIBTYPHBIX pacTEHUI»,
«Otnanénnas rubpuamsanus», «Pabotel akamemuka M. @. HBanoBay, «[lomummonnusy,
«O0BEeKTHI OMOTEXHONOTUNY, «KIIeTouHbIE KyIbTyphl U KIOHUpOBaHUEY, «KOHCTpynpoBaHue
U IIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU TUIOJOB U KOPHEIUIOJAOB TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Dkckypeusi «OCHOBHBIE METO/BI U JIOCTUKEHUS CENEKLUU PACTEHUHN M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO ()epPMY, COPTOUCTIBITATENIbHBIN YUaCTOK, B TEITUYHOE
X03SIICTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC



Tema 1. DBoJIIOLIMOHHAS OHOJIOTHS.

[Ipennocslaku BOZHUKHOBEHHUS BOIIOLUOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHUS U €€
MecTo B Ouojoruy. BinsiHue 3BOIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUH U APYIUX HAYK.

CugzerenscrtBa 3Bomonuu. llaneoHTonornyeckue: MoCiIeN0BaTEIbHOCTD IOSBICHUS
BUJOB B IIAJICOHTOJOIMUYECKOW JIETONHCH, MepexoiHsle (opmbl. buoreorpapuyeckue:
CXOJICTBO U paznuuue GayH u (op MaTEpUKOB U OCTPOBOB.

OMOpHOJIOrMYECKUE: CXOJACTBA U PA3JINUYKs SMOPHOHOB pa3HbIX BHUJIOB IT03BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTMYHbIE, PYAMMEHTApHBIE OPIaHBbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomonmonHass teopuss Y. JlapBuHa. IIpennocwiiky BO3HUKHOBEHHUS JapBHUHHU3MA.
JIBIDKyILIIME CHJIbl SBOJIIOLMU BHUJIOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOXKEHUE MIpU
OIPaHUYEHHOCTH PECYpCOB, HeoNpeAeaéHHas W3MEHYMBOCTb, OOpb0Oa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus 3BosoLuu (CTI) u e€ 0OCHOBHBIE OJOKEHHUS.

Muxkpossomntonus. [Tomynanus kak eqMHULA BUA U 3BOJIIOLUY.

JBrokyie cuiibl ((akTopbl) HBOJIIOLUM BUJOB B MpUpoae. MyTallMOHHBIN Mpolecc u
KOMOMHATHBHAs W3MEHUYMBOCTb. l[lomynsuuoHHble BOJMHBI U Jpeld reHoB. M3zomsanus u
MUTpaLus.

EcrectBenHblil 0T00p — Hanpasisoomuil Gaxkrop s3Bomonuu. GopMel eCcTeCTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yinbTaT  sBostouuu.  [Ipumepsl
MPUCTIOCOOTIEHUH Y OpraHu3MoB. ApoMop(O3bl U HAMO0AAANITALUH.

Bun u BunooOpasosanue. Kpurepun Bunma. OcHOBHBIE (OpPMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHYecKoe.

Maxpossostonust. @opMbl 3BoIOLUM: (pUIeTHYecKas, TMBEpreHTHas, KOHBEPreHTHas,
napasensHas. HeoOpaTuMocTh 3BOIONNH.

[IponucxoxkaeHne OT  HeCHENMAIM3UpPOBaHHBIX  IpenkoB.  IIporpeccupyromas
crenuanu3anys. AnanTuBHas paauanus.

JdemoHcTpanum:

IToprpetsr: K. JInunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkens, . Mromnep, A. H. CeBepros.

Tabmuupel u cxembl: «Pa3BUTHE OpraHWYECKOro Mupa Ha 3emie», «3apoJbIlIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Popmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBennslit  0T00p», «MHOroobpazue cOpTOB pacTeHui», «MHoroodpasue Mopos
KHUBOTHBIX»,  «[lomymsauum»,  «MyTalMOHHAas  WM3MEHYMBOCTBY,  «ApPOMOPGO3BI»,
«Maunoanantanuny, «O0mas nereHepanusy, «/Brkymue cuisl Botonun», «Kapra-cxema
Mmapuipyta nyremectsus Y. Jlapsunay, «bopsba 3a cymectBoBanuey, «llpucrnocobieHHOCTb
OpraHu3MoBy, «I eorpaduyeckoe BH1000pazoBaHue», « DKOJOTHIECKOE BUJ000pa30BaHUE.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IUYHBIMU TUIIAMHM OKpacKH, Habop
IUIO/IOB M CeMsiH, KoJuteKIus «[IpruMepsl 3aIUTHBIX MPUCTOCOOIEHUH Y )KUBOTHBIX», MOJIEIb
«OCHOBHBIE HAIpaBJICHUs HBOJIOLHUM», 00bEMHas Mojenb «CTpoeHHe ToJOBHOTO MO3ra
IT03BOHOYHBIX .

buoreorpaduyeckas kapra mupa, KojuleKuus «DOpMbl COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHui», wmonenb ammumkanus «llepekpéct XpomMocom», BIIaKHBIE
npemnapatsl «Pa3BuTHe HacekoMOro», «Pa3Butue Jarymkn», MUKpomnpenapar «/Iposoduna
(HOpMa, MyTanuu GOPMBI KPBUIEEB U OKPACKH TEIA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaGoparopnast pabora Ne 2. «Omnmcanue MpPHUCIIOCOONEHHOCTH OpraHM3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.



Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMm.ie.

JloHayyHbple  NpEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHHUS XU3HM Ha 3emiie: abuoreHe3 W MaHCIepMus. XUMHUYECKas 3BOJIOLUA.
AOHOTeHHBI CHHTE3 OpraHMYEeCKHX BEIIECTB W3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPK/ICHNE XMUMHUYECKOH 3Boitound. HavanmpHble 3Tambl OHMOJIIOTMYECKOW 3BOJIOIUH.
I'mnoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP W  BO3HHUKHOBEHHE
npotokyeTku. llepBrie KineTkn U ux sBosmonus. POpMUPOBAHUE OCHOBHBIX T'PYII YKUBBIX
OpraHU3MOB.

Pazputne xu3Hu Ha 3emsie mo 3pam W nepuojgaMm. Karapxei. Apxeilckas U
nporepo3oiickas 3pbl. [lanmeo3olickas spa u e€ mepuoabl: KEMOPHIMCKUN, OPIOBUKCKUH,
CUJTyPUICKUH, J€BOHCKUH, KAMEHHOYTOJIbHbBIN, TIEPMCKHU.

Me3o3oiickas 3pa 1 €€ nepuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiumaTa U reojIorTMu4ecKuX IporeccoB. OCHOBHBIE 3Talbl YBOIIOLUN
PaCTUTENBHOTO M KUBOTHOrO Mupa. Apomopdo3bl y pacTeHud U KUBOTHbHIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema  OpPraHMYecKOro Mupa Kak OTpaxeHue 3Boiarouud. (OCHOBHbIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue mnpencraBieHUd o
MIPOUCXOXKACHUM 4YeloBeKa. MeToapl u3yueHus aHTpornoreHe3a. CxoacTBa W pa3invyuus
YeJI0BEKa U )KMBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHUE YEJIOBEKa.

JBwxymme cunbl ((hakTopbl) aHTpororeHesa. HacneacTBeHHas HM3MEHYHUBOCTh U
€CTeCTBEHHbII 0TOOp. OOIIeCTBeHHBIH 00pa3 KHU3HH, W3TOTOBJIEHHE OpYAUH Tpy.a,
MBIIIJIEHHUE, PEYD.

OCHOBHBIE CTaUU U BETBH HBOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YEI0BEK yMENbI,
UYenosek npamoxomsamuii, YenoBek HeaHIepTalbCKkud, YemoBek pasymHbid. Haxonku
HCKOMAaeMBIX OCTAaTKOB, BpeMs CYLIECTBOBaHMs, OOJIACTb pPACIpPOCTPAaHEHHs, OOBEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUSL.

Yenoeueckue packl. OCHOBHbIE OOJIbIINE PAChl: €BPONEOUHAs (€Bpa3uiickas), Herpo-
aBcTpajoujHas (PKBaTOpUAbHAs), MOHTONOWIHAs (a3uaTCKO-aMepUKaHCKas). YepTol
MPUCIIOCOOJICHHOCTH TpE/ICTAaBUTENeH YEeIOBEYECKMX pac K YCIOBHUSM CYLIECTBOBAHMS.
EnuncTtBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHncTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. /{apBus.

Tabmuuer u  cxembl: «Bo3nukHoBeHue ConHeuHOM  cuctembl», «Pa3ButHe
OpraHu4ecKkoro Mupay, «PacturenbHas kietkay, «KuBoTHas kietka», «lIpokapuoruyeckas
KJIeTKa», «CoBpeMEeHHasl CUCTEMAa OPraHMUYECKOro MUpay, «CpaBHEHHME aHATOMUYECKUX YEPT
CTPOGHHUS  YelOBeKa M 4YeJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MAJIEOHTOJIOTUYECKMX HAXOJOK INPEAKOB COBPEMEHHOIO 4YeJIOBEKa», «/IpeBHeimne moan»,
«/IpeBHue moan», «IlepBble cOBpeMEHHBIE II0IN», «HenoBeuecKkue paceD.

Ob6opynoBanue: Mymspku «lIpoucxoxneHue uenoBeka» (OIOCTBI aBCTPaJIONUTEKA,
MUTEKAaHTPOIa, HeaHJAepTalblla, KPOMAaHBOHIIA), CIEMKH WIH H300pKEHUS KaMEHHBIX
OpYIHii TepBOOBITHOTO YelloBeKa (KaMHU-YOMIEephl, pyOuia, ckpedia), FreOXpoHOIOTnYecKast
Tabnuia, KOJUIeKIus «PopMbl COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktuyeckas padora Ne 1. «M3yueHne UCKONMaeMbIX OCTaTKOB PACTEHUN U JKUBOTHBIX
B KOJUIEKLIMSIX).

DKCKypcHsi «IBOJIIOLMS OPraHUYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAay4HbBIN
WM KpaeBeTUECKUI My3€el).

Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.



Okosiorusi Kak Hayka. 3ajadd M pas3jieibl SKOJIOTMU. MeToabl 3KOJOTHYECKUX
UCCIIeI0BaHUH. DKOIOTNYeCKOe MUPOBO33PEHHE COBPEMEHHOT'O YeJIOBEKa.

Cpenpl  oOMTaHUS  OpPraHM3MOB:  BOJHAs, Ha3eMHO-BO3JyIIHAas, IOYBEHHa,
BHYTPUOPraHU3MEHHasI.

Okonornyeckue (axropsl. Kiaccuduxanus sxonornyeckux (pakropos: aOMOTHYECKHUE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. J[efiCTBHE HKOJIOTHYECKUX (DAKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue (GakTopbl: CBET, TEMIIEpPAaTypa, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenus opraHu3MoB K JeicTBUIO abuoTHueckux (akropoB. buosnornyeckue
PHUTMBI.

buornueckue Qakroppl. Buapsl OHOTMUYECKMX B3aMMOJCHCTBHH: KOHKYpEHLHS,
XMIIHUYECTBO, cuMOM03 u ero Qopmel. I[lapasutusm, Koomepanusi, MyTyaJu3M,
KOMMEHCAINU3M (KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCANINU3M, HEUTpanu3M. 3HaueHHE
OMOTMYECKMX  B3aUMOJEHCTBMM Ui  CYLECTBOBAHUS OPraHU3MOB B  IPUPOAHBIX
COOO0IIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKHU mnonyiasiuuu. OCHOBHbIE MOKa3aTeNH HOMYJISALUH:
YUCIEHHOCTb, IUIOTHOCTh, POKIAAEMOCTh, CMEPTHOCTb, HPUPOCT, MUrpauus. JuHamuka
YHUCICHHOCTU HOMYJISILUU U €€ PEerysiLus.

JdeMmoHcTpanum:

IToptpetsl: A. I'ymbonbaT, K. @. Pynse, O. I'ekkens.

Tabmuuer u cxembl: kapra «lIpupognsie 30HBI 3emium», «Cpenpl oOUTaHUS
opranuszMoBy», «®Dotonepuonuzmy», «llomynaunny, «3aKOHOMEPHOCTH POCTa YMCIEHHOCTU
HoNyJIsAuN UHPY30pUU-Tyhenbkuy, «llumesslie nenmy.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparophas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTH PacTEHUM M3 Pa3HbBIX
MeCT OOUTaHUSD.

JIaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

ITpaktnyeckas pabora Ne 2. «lloacuér MUIOTHOCTH NONYISIUMHA pa3HbBIX BHUIOB

pacTeHH».
Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI.
CooOmectBo  opranu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a:  BHJIOBaf,

IIPOCTpaHCTBEHHas, Tpoduueckas (nuuieBas). Bunbl-noMmuHanTel. CBsi3u B GHOLIEHO3E.

Okonornyeckue cucreMsl (3xocuctemsl). IlonsTHe 00 sKocHcTeMe M OMOreoleHo3e.
@DyHKIIMOHAIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTHl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemiecTB W MOTOK 3HEPrHUHM B dKocHcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumieBble menu M cetd. OCHOBHBIE IOKa3aTeNd AHKOCUCTEMBI: OMoMacca,
MPOAYKIHUS. DKOJOTHYECKUE MHPAMHJIBL: MPOIYKIIMU, YUCIEHHOCTH, OuomMacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTb, CAMOperyJisiLus, pazsutue. Cykieccusl.

[TpupoaHble 3KOCHUCTEMBL. DKOCHCTEMBI 03€p M pPEK. DKOCHUCTeMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pboskocucTeMsl. buonornueckoe u
X03SICTBEHHOE 3HAUEHHE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  ¢dakrop  ycroiumBoctH  skocucteM.  CoxpaHeHue
OMOJIOTNYECKOro pa3HooOpa3us Ha 3emIe.

Yuenue B. U. Bepranckoro o 6uocdepe. I'panuipl, coctaB u CTpykTypa 6mocheps.
XKusoe BemiectBo u ero ¢pyHkuuu. OcodeHHocT 6Hochephl Kak ri100anbHON IKOCUCTEMBI.
JluHaMu4eckoe paBHOBECHE U 0OpaTHast CBsA3b B Onocdepe.

KpyroBopoTsl BemecTB U OMOreOXMMHUYECKHE LUKIIBI AJIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Omocdepe 3emiau. AHTpPONOTeHHble H3MEHEHUsT B Ouocdepe.
['mobGanbHBIC YKOIOTHYECKHE TTPOOIIEMBI.



CocymiectBoBanue npupoisl U uenoBeuecTBa. CoxpaHeHue Ouopa3zHOOOpasus Kak
OCHOBa yCTOHYMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOTO VYIPABICHHUS MPUPOIHBIMU
pecypcamu U UX HCToNb3oBaHue. JlOCTHKeHNs OMOJIOTHHU U OXpaHa MPUPO/IBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuet u  cxembl: «llumeBsie wnenu», «bHoOLEHO3: cocTaB U CTPYKTYpay,
«[Ipupoansie coobmectBa», «llenu nuranus», «kojaoruueckas nupamuaay, «buocdepa u
YeNoBeK», «JKOCHUCTEMa IIUPOKOIMCTBEHHOIO Jieca», «IKOCHUCTEMa XBOMHOIO Jecay,
«buoueno3 Bomoémayn, «ArpoueHos», «lIpumepHble aHTPONOreHHbIE BO3ICHCTBHUS Ha
npupoay», «BakHelIne MCTOUHUKH 3arpsi3HEHUs] BO3JyXa U T'PYHTOBBIX Boa», «[louBa —
BaXKHEiIIas cocTaBisitomas Ouocdepb», «DakTopsl nerpaganuu mousy», «llapHUKOBBII
apdexr», «DakTopbl pPagUOAKTHBHOTO 3arpsizHeHus Ouochepwr», «OO0mas cTpykTypa
ouocteps», «Pacrnpoctpanenue xu3HH B Ouocdepe», «O30HOBBI 3KpaH Ouocheps,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B mpupoie.

O6opynoBanue:  Mojenb-aniuikkanus  «TunuyHble  OMOLIEHO3BI»,  Tepbapuit
«PacturenpHble  cooOmiecTBay, Koiekuuu «buoneHos», «BpemuTenu BaxHEHIINX
CEJIbCKOXO3SUCTBEHHBIX ~KYIbTYp», TepOapuu U KOJUIKIIMM PACTEHUH U >KUBOTHBIX,
MpUHAJICKAIIME K pPa3HbIM SKOJIOTMYECKMM TpyImaM ofHoro Buaa, KpacHas KHura
Poccuiickoit ®@eneparuu, M300paKeHHs] OXpaHSIEMBIX BHJIOB PACTCHHH W KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOI'PAMMEBI 110 BUOJIOTYA HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNMA

Cormacao ®I'OC COO, ycraHaBmMBaKOTCS TpeOOBaHUSA K pe3yabTaTaM OCBOCHUS
00y4aroIUMUCS IPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUHOCTHBIM, METAIIPEIMETHBIM
Y IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOEHUS IpeaMera «buosiorus» BbIIECIECHBI
CIIEYIOIIME COCTaBIISAIONIME: OCO3HAHHWE OOYYAIOUIUMUCS POCCHICKOM TrpaskJaHCKOM
HUJEHTUYHOCTH — T'OTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTU U CaMOOIPEAEIICHHUIO,
HaJIMYMe MOTHBAIMM K OOY4YEHHUIO OWMOJOTHH, IeJCHANpPaBIECHHOE Pa3BUTHE BHYTPEHHUX
yOexJIeHUil JIMYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH M HUCTOPHUYECKUX TPaauIUui
pa3BUTHUA  OMOJOTUYECKOTO 3HAHUSA, TOTOBHOCTh U  CIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJCTBOBAaTbCS B CBOEU JACSATENBHOCTH II€HHOCTHO-CMBICIOBBIMU  YCTAHOBKaMHU,
MPUCYIIMMHU  CHCTeME  OHOJIOTMYECKOro  O0pa30BaHMS, HaJHYWe  HKOJIOTHYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTABUTH II€JIU U CTPOUTD KU3HEHHBIE TIJIaHbI.

JInyHOCTHBIE PEe3yNbTaThl OCBOCHUS NpeameTa «buonorus» H0CTUratoTCs B €AMHCTBE
y4eOHOW U BOCIIUTATEIbHON AESITETbHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCUICKUMU
COLIMOKYJIbTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, IPUHATHIMU
B 00IlIeCTBE MMpaBUJIaMHU U HOpMaMH MOBEJICHHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOMO3HaHUS,
CaMOBOCIIMTaHMS U CaMOPa3BUTHUs, Pa3BUTHUS BHYTPEHHEH MO3ULUH JINYHOCTHU, NAaTPUOTU3MA,
YBaXXEHUS K 3aKOHY U IIPABONOPSIAKY, YEIOBEKY TPYyda U CTapLIEMy ITOKOJIEHHUIO, B3AUMHOIO
YBaKEHHs, OEpEeKHOTrO0 OTHOWIEHHS K KYyJIbTYpHOMY HACIEIUI0 M TPaJULUAIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon Penepanuu, NpUpoae U OKPYKarollen cpele.

JINYHOCTHBIE pe3yNbTaThl OCBOCHHS Yy4eOHOro mnpeaMmera «bBHOJOTHS» TOJKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOLIMXCS PYKOBOJICTBOBATHCS C(POPMUPOBAHHOM
BHYTPEHHEH IIO3MLIMEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTALUM, IO3UTUBHBIX
BHYTPEHHUX YOEXIEHHUH, COOTBETCTBYIOIIUX TPAAMLHUOHHBIM IIEHHOCTSM POCCHUHCKOTO
00111eCTBa, pacIIUPEHUE )KU3HEHHOT'O OIMbITA U ONbITA JIEATELHOCTH B IPOLIECCE pealn3aluu
OCHOBHBIX HaIIPABJICHUI BOCIIUTATEIILHON AEATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpakIaHCcKOro BOCHMTAHMSA:

C(OPMHPOBAHHOCTh TPAKIAHCKOM TO3MLMHU OO0YYaloUIerocss Kak akKTUBHOIO U
OTBETCTBEHHOT'0 4JIEHa POCCUIICKOTr0 O0IIECTBa;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX MpaB M OO0sf3aHHOCTEH, yBaXC€HHWE 3aKOHA H
IIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW HEATEIBHOCTH TPU CO3JAaHUM y4eOHBIX
MIPOEKTOB, PEUICHUH Yy4eOHBIX M IO3HABATEIbHBIX 3aJ]lad, BBINOJHEHUH OUOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIOCOOHOCTh OMNPENENATh COOCTBEHHYIO MO3HUIMIO IO OTHOLICHHIO K SIBICHUSIM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHUE YYMUTHIBATh B CBOMX JICGHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIE C pa3HbIMU YOSKICHUSIMH, KYJIbTYpHBIMH LEHHOCTIMH H
COLIMAJIBHBIM I1OJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
[IO3HABATEJIBHBIX U MCCIENOBATEIbCKUX 3a4ad, YBAKUTEIBHOIO OTHOIUEHHWS K MHEHUIO
OIITOHEHTOB MPU 0OCYIEHUH CITIOPHBIX BOIMPOCOB OMOIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:



C()OPMHUPOBAHHOCTb  POCCUMCKON  Ipa)KAAaHCKOM MJISCHTUYHOCTH, HNATPUOTU3MA,
YBa)KEHUS K CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH Inepen PonuHol, ropapoctu 3a cBoi
Kpaii, cBoro Poauny, CBOH fA3BIK U KYJIbTYpY, IIPOILIOE U HACTOALIEE MHOIOHAI[MOHAIBHOTO
Hapona Poccuu;

LIEHHOCTHOE OTHOLICHHE K IPUPOAHOMY HAClIEAMI0O M TIaMATHUKAM MPUPOJBI,
JocTHKeHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIGHHE M DPa3BUTHE
Ouosioruy, MOHMMAaHUS 3HA4YE€HUS OMOJIOTMM B TO3HAHUM 3aKOHOB INPUPOABI, B JKU3HU
YeJI0BEKA U COBPEMEHHOTO O0IIECTBa;

uaelHas yOeKIEHHOCTb, TOTOBHOCTh K CilyxeHuto u 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCHIICKOTr0 Hapo/a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CIIOCOOHOCTh ~ OLIEHMBATh CUTyallMl0 UM IPUHUMATh OCO3HAaHHbIE pELICHU,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHWE K CBOMM PpOJMUTENSAM, CO3JaHMIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEH CEeMEeHHON >U3HU B COOTBETCTBMM C TPAAULHUAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OSCTETHKY ObITa, HAy4HOrO U
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHHIA;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3ACHCTBUS JKUBOU NMPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPQXEHHUIO B PAa3HBIX BHMJIAX MCKYCCTBA, CTPEMIJICHHE IPOSBIATH
KauecTBa TBOPYECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHWs, (POPMHPOBAHUS KYJBTYPbI 310POBb H
3MOLMOHAJIBLHOIO 0JIArONMOTyYHs:

MOHMMaHWE M pealu3alus 370poBOoro M Oe3omacHoro obpasza KHU3HHM (3710pOBOE
MUTaHUe, COOJII0JIEHNE TMTUEHUYECKUX MTPAaBUI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHATHH
U OTAbIXa, peryisipHas (usnyeckas aKTUBHOCTh), OEpEXHOro, OTBETCTBEHHOIO U
KOMIIETEHTHOT'O OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 370POBBIO;

MOHMMaHHE LIEHHOCTH NPAaBWJI HMHIUBHIYaJbHOTO U KOJJIEKTUBHOIO 0€30MacHOTO
IIOBE/ICHU B CUTYalLlUAX, YTPOKAIOIINX 30POBbIO U JKU3HHU JIIOCH;

OCO3HAHME TOCIEICTBUIA U HEMPUATUS BPEIHBIX NPUBbIUEK (YHOTPEOIEHUS aIKOTros,
HapKOTHKOB, KypeHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0T00HE;

FOTOBHOCTh K AaKTHUBHOW  JEATEIIBHOCTH  TEXHOJOTMYECKOW W COLMAIBHOU
HaNpaBJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH
TaKyl JESTEIbHOCTD;

MHTEpEC K pa3INuHbIM chepaM IpodecCHoHaTbHOM AeATeIbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBIM BBHIOOP Oyaymied mpodeccun W pearu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE
TUTaHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHHUIO HA MPOTSDKEHUH BCei
KHU3HH;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

HKOJIOTHYECKU I1eJIeco00pa3Hoe OTHOIICHHE K MPHPOJe KaK HMCTOYHHMKY >KM3HHM Ha
3emiie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMUYECKOW KYJIBTYpBI: MPHUOOPETEHUE OMBITA TNIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJI OKPYKAIOILEN CPEJIbl;



OCO3HAHHE TII00ALHOTO XapaKTepa SKOJIOTHYECKUX POOJIeM U IyTel UX PEUICHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETacMbIe MPH HM3YyYCHUU OHOJIOTMM 3HAHUS |
YMEHHUSI TIPH PEIICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM IPHPOJIOIIOJIE30BAHHEM
(cobmroeHre mpaBWII MOBEJCHHS B IIPUPO/IC, HAIIPABICHHBIX HAa COXPAHECHUE PaBHOBECHUS B
IKOCHCTEMaXx, OXpaHy BHJIOB, YKOCHUCTEM, Orocdepsl);

aKTUBHOE HETPUATHE JNCHCTBUH, MPUHOCSIINX BpPE] OKPYXKAIOIICH MPUPOIHON cpene,
YMEHHUE IPOTHO3UPOBATH HeOJIaronpusTHHIC IKOJIOTUYECKUE MOCJICICTBHSI
MPEIIPUHIMAEMBIX JICHCTBHIA U MPEIOTBPAIIATh HX;

HAJIMYHE PA3BUTOIO SKOJOTHYECKOTO MBIILIICHHS, YKOJIOTUYECKON KYJIbTYpPBI, OIBITA
JESTeTbHOCTH JKOJOTHYECKOW HAIPABICHHOCTH, YMEHHS pPYKOBOJICTBOBAaThCSI HMH B
MO03HABATEIPHON, KOMMYHUKATUBHOW M COI[MAJILHOW IMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN JICATEIIbHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TIOJIUKYJITYPHOM MHUPE;

COBEPILICHCTBOBAHKME  SI3BIKOBOM M  YMTATEICKOW KYJIBTYphl Kak CpEICTBa
B3aMMOJICHCTBHS MEXKTy JTFOJIbMHU M ITO3HAHUS MUPA;

MOHUMaHKE CIECU(PUKUA OMOJIOTUU KaK HAayKH, OCO3HAHHUs € poyid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUUM IEIOCTHOTO MPEJCTaBICHUS 00
OKpY)KalollleM MHpE KaK O CIUHCTBE IPUPOJbI, 4YeJIOBEeKa M OOIIecTBa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH IPOOJIEM COXPaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJOTHH JUIS COBPEMEHHOM IWBUIU3AIUU:
o0OecrieueHrss HOBOTO ypPOBHS  Pa3BUTUS  MEAMIIMHBI, CO3/IaHHE  MEPCIIEKTHUBHBIX
OMOTEXHOJOTH, CIIOCOOHBIX pelIaTh pecypcHbIe MPOOIeMbl Pa3BUTHUS YEIOBEUECTBA, TOUCKA
MyTeld BBIXOJA M3 TJIOOANBHBIX SJKOJOTHYECKHX MpobjeM U obOecredeHus mepexona K
YCTOMYMBOMY Ppa3BUTHIO, pAalMOHAILHOMY HCIIOJIB30BAHUIO TPUPOIHBIX PECYpCOB U
(hOpMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJTYYEHUH OHOJNOTUYECKUX 3HAHMNA B LEJSAX MOBBIIICHUS
o0mmeil  KymnbTypbl, €CTECTBEHHO-HAyYHOM TPAaMOTHOCTH, KaK COCTaBHOW  4YacTH
(YHKIIMOHATBHOW TPaMOTHOCTH 00yYaromuxcs, GopMUPYEMOii IPH U3y4YEHUU OHUOJIOTUY;

MOHMUMAaHHUE CYITHOCTH METOJIOB MO3HAHUSA, UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONy4yaeMble 3HAHUS AN aHallu3a M OOBSICHEHHs SBICHUUN
OKpPYKaIOIIEero MUpa U MPOUCXOMSIINX B HEM M3MEHEHUH, YMEHHE JelaTh 00OCHOBAaHHBIC
3aKJIIOUYEHUs Ha OCHOBE HAy4YHBIX ()aKTOB M HMMEIOIIUXCS MAHHBIX C IIENIbI0 TOMy4YeHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIHHO HCIOJIh30BaTh OMOJOTUYECKHE 3HAHUS IJI PEHICHUS
po0JieM B pealibHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE IIEHHOCTH HAYYHOW AESITeNbHOCTH, TOTOBHOCTh OCYILECTBIISATH MPOEKTHYIO
Y UCCIIEJIOBATEIBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHUM MO OWUOJOTMH B COOTBETCTBUU C >KU3HEHHBIMH
OTPeOHOCTAMHU.

METANIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOEHUS yueOHOro npeaMera «buonorusy BKIIOYAIOT:
3HaYuUMBbIe U1 (OPMHPOBAHHUS MHMPOBO33PEHHSI OOYYAIOMIMUXCS MEKIUCIUILINHAPHbBIC
(MexmpeIMeTHBIC) OOIICHAYYHbIC TMOHSITHS, OTPAXKAIOINE IIEJIOCTHOCTh HAYYHOW KApTHHBI
MUpa U cretu(uKy METOI0B MO3HAHUS, UCTIONIb3YyEMbIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO,



SHEprus, SBJICHUE, MPOIIECC, CUCTEMa, HayUHbIN (haKT, IPUHIIHII, THITOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, WCCIECIOBaHHEe, HAOIIOJCHHE, W3MEPEHHEe, OSKCIEPUMEHT U JIPYTHX),
YHHUBEpCallbHbIC Y4eOHBIC EHCTBHS (TIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIISTUBHBIC),
oOecrieunBaromue (GOpMHpPOBaHUE (PYHKIMOHAIBHOH TI'PaMOTHOCTH ¥ COIMAJIbHOMN
KOMIICTCHIIMH OOYyYaroIIUXCs, CIIOCOOHOCTh OOYyYarolUXCsi HCHOJIb30BaTh OCBOCHHBIC
MEXTUCIUILTHHAPHBIC, MHPOBO33PEHYCCKUE 3HAHUSI U YHUBEPCAIbHbBIC y4eOHbIC ICHCTBHS B
M03HABATEIBHON U COIUAILHON TIPAKTUKE.

MertamnpeaMeTHbIe pe3yiibTaThl OCBOCHHS MPOTPAMMBI CpEeHEro o0Iero oopa3oBaHus
JOJDKHBI OTPaXKATh:

Ogiaenne yHUBEPCAIBLHBIMH Y4eOHBIMHU MO3HABATEIbHBIMH A€ CTBUSIMH:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJTUPOBATh U AKTYaIM3HPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPHU OCBOCHUM 3HAHHWW MPHEMBI JIOTHYECKOTO MBIILUICHHS (aHAIU3a,
CHHTE3a, CPaBHEHUS, KJIACCH(HUKAIMH, OOOOLICHHUS), PAaCKPhIBATh CMBICI OHOJOTHYECKUX
NMOHATUH (BBLACTATh HMX XapaKTepHbIC TPU3HAKU, YCTAaHABIWBATh CBS3U C JIPYTHMHU
TIOHSATHSIMH ),

OIIPENENIATh LENU JCSITEeIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX TOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MMOCTABICHHBIMHU IEJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATHS Uil OOBSICHEHUS (PAKTOB W SIBICHHH KHBON
TIPUPO/IBL;

CTPOUTH JIOTHYECKHE PACCYXKICHHS (MHIYKTUBHBIC, JCIYyKTUBHBIC, IO AaHAJOTHH),
BBISIBJISITH ~ 3aKOHOMEPHOCTM M TNPOTHBOPEUHS B  PAacCMaTPUBAEMbIX  SIBJICHMUSIX,
(GbopMyIHUpOBaTh BHIBOJIBI M 3aKIIOYCHHUS;

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPENICTBA AJIs MPEICTABICHHS CYIIECTBEHHBIX CBsI3ei
U OTHOIIEHUN B M3Yy4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TakXKe MPOTUBOPEUYUI Pa3HOTO
poJia, BBIABIEHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pazpabarhiBaTh IUTAH peIICHHs MTPoOJIeMbl C Y4€TOM aHalIM3a HWMEIOLUXCS
MaTepUaIbHBIX ¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JESATEIHbHOCTh, OIICHUBATh COOTBETCTBUE PE3YIbTATOB IIENSAM,
OILICHUBATh PUCKU MOCIECTBUHN AEITETbHOCTH;

KOOPJIUHUPOBATh M BBIIOJHATE PabOTy B YCIOBHUSX PEATbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:

BIIQJIETh HABBIKAMHU Y4eOHO-MCCIEOBATENbCKOW U TPOEKTHOW JAESITeNbHOCTH,
HaBBIKAMHU pa3pelieHus MpoOsieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETBHOMY
MOMCKY METOJIOB peIIeHUS TMPAKTUYECKUX 3a/a4, MPUMEHEHHIO pPa3JIMYHbIX METOJIOB
MO3HAHUS;

WCIOJIb30BaTh PA3UYHbIC BUIBI JEATEIBHOCTH O TOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIPETAINH, TPEeoOPa30BAHUIO U MPUMEHEHUIO B YUEOHBIX CUTYallUAX, B TOM YHCIIE MPU
CO3/IaHUU YYEOHBIX U COIHAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBI THUI MBIIIJICHHUS, BIAAETh HAY4YHOH TEPMUHOIIOTHEH,
KIIFOUEBBIMH MMOHSATUSIMU H METO/IAMU;

CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIC 33a4i B 00PA30BATEIHLHON JCITEILHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISBJISTh MPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJM3MpPOBATh 3aJady, BBIIBHTaTh
TUMOTE3y €€ peIIeHHs, HaXOAUTh apryMEHTHI I JOKAa3aTelIbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh apaMeTPhl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBATh TOJTYYCHHBIE B XOJI€ PCEUICHHS 3aJaydl Pe3ylbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;



JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH 1IeJICHANIPABIICHHBIN MMOUCK MEepeHoca CPeACTB U CIOCOOOB JCUCTBUS B
npodeccuoHalbHYIO Cpeny;

yMETh TMEPEHOCUTh 3HaHHS B TIO3HABATEIIbHYI0 U MPAKTHYECKyl 00JacTu
KU3ZHENIEATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX o0acTe;

BBIJIBUTaTh HOBBIE UJEH, NpeajJaraTb OpPUTMHAIbHBIE MOJIXOJbl M PEIICHUS, CTaBUTh
poOGJIeMBI U 3a/1a4H, TOIYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHLCS B PA3IMUHBIX UCTOYHUKAX HHPOpMAIMK (TeKCTe yueOHOro nocoous,
HAy4YHO-TIOMYJISIPHOM  JuTepaType, OWOJIOTMYECKUX  CJIOBapsiX U CIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax HaHHBIX, B VHTepHeTe), aHanmu3upoBaTh MHGOPMAIUIO Pa3IUYHBIX
BUJOB U (OpM TMpeACTaBICHHs, KPUTHUYECKH OLIEHWBAaTh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUNBOCTb;

(dbopMynpoBaTh 3ampOChl M MPUMEHATh Pa3IUYHbIE METOJbI MPU MOUCKE U OTOOpE
Ouonoruueckoi nHGopMaIuu, He0OXOAMMOI JIJIs BHIITOJIHEHUS YUYEOHbIX 3a/1a4;

MPUOOPETATH OMBIT UCIIONB30BAHM HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJI30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (GOpMY IMpeAcTaBICHUS OHOIOrHYEcKOi
uHpopmanuu (cxeMsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIIOJIb30BaTh HAY4YHBIH S3bIK B KayecTBE CPEACTBAa MpH padoTe ¢ OHOJIOrHYecKOon
uH(popMalLel: MPUMEHITh XUMHUYECKUE, (PU3MUECKHe U MAaTEeMaTUYECKUE 3HAKU U CUMBOJIBI,
dbopmynbl, abOpeBHATYpy, HOMEHKIATYpY, HCIOIB30BaTh M TMpPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH;

BNIa/IETh HaBBIKAMM pACIIO3HABAaHWA M 3alIUTHl WHGOpManuu, WHGOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH JAeHCTBHAMM:

1) oomenne:

OCYIIIECTBISITh KOMMYHHKAIIUM BO BcCeX cdepax >XKU3HH, AKTUBHO YYacTBOBaTh B
JManore WM JUCKYCCHHM IO CYIIECTBY oOcCykIaeMoil Tembl (YMEHHE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh CYXKJIEHHUS OTHOCUTEIBHO BBINOJIHEHUS NpeajaraéMou 3aJaudd, yYUTHIBATH
HMHTEPECHI U COTJIACOBAHHOCTH MO3UIIUN APYTUX YYACTHUKOB TUAIIOTA UM TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CPEICTBA OOIIEHUS, MOHMMATh 3HAYEHHE COIHAIbHBIX
3HAKOB, TIPEINOCHUIOK BO3HUKHOBEHUS KOH(MDIUKTHBIX CHUTyallMid{, YMETh CMSr4aTh
KOH(MIIUKTHI ¥ BECTH MEPETOBOPHI;

BIIQJIETh Pa3IMYHBIMU CIIOCOOaMH OOIICHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
JIPYTUX JIOACH, MPOSBIATH YBAXHUTEIHLHOE OTHOIIEHHE K COOECeTHUKY M B KOPPEKTHOMN
dbopMe hopMyIHpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOIO TOYKY 3PEHHUSI C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh M HUCMOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHAYATBLHOW pPaOOTHI
MpPH pEIICHUH OMOJOTHYECKOW MpPOoOJIeMbl, 0OOCHOBBIBATh HEOOXOJAMMOCTH MPUMEHEHUS
TPYNNoOBBIX (pOpPM B3aUMOICHCTBUS IIPH PEIICHNUN Y4eOHOH 3a1auu;

BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JACUCTBHUH ¢ Y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO 4JIeHA KOJUICKTUBA;

MPUHUMATh €M COBMECTHOM JesATEIbHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATH
JEUCTBUA MO €€ NOCTUKEHMIO: COCTABJIATH IUIAH JECWCTBUM, PACIpPENENATh POJIU C YUETOM
MHEHUH YJaCTHHKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KA4eCTBO CBOETO BKJIAJa W KaXKIOTO y4YaCTHHUKAa KOMaHIbl B OOIIUit
pEe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;



npeJyIaraTb HOBBIE MPOEKTHI, OICHUBAThH HJICH C TIO3WIUH HOBHM3HBI, OPUTMHAIBLHOCTH,
NPaKTHIECKON 3HAUNMOCTH;

OCYILECTBIIATh MO3UTHBHOE CTPATETHUYECKOE IIOBEJICHHE B Pa3IMUYHBIX CHTYaI[HsX,
HPOSIBJIATH TBOPYECTBO U BOOOPaXKEHHE, ObITh HHUIIHATHBHBIM.

OBj1ajieHHe YHUBEPCATbHBIMH PEryJIATHBHBIMH JeCTBHSIMH:

1) camoopraHu3anus:

UCITOJIb30BAaTh OMOJIOTMYECKHE 3HAHWS IS BBIABJICHHS TPOOJIEM M WX DPEIICHHSA B
’KU3HCHHBIX M YIEOHBIX CHTYAIHAX;

BBIOMPATh Ha OCHOBE OMOJIOTMYCCKUX 3HAHWM IEJICBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX JICHCTBHMSX M TOCTYIKaX IO OTHOIICHHIO K KHBOW IPHPOJE, CBOEMY 370POBBIO U
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIHO ~ OCYIIECTBIIATh  TIO3HABATEIbHYIO  JIEATEILHOCTh,  BBISBIATH
npoOJieMbl, CTaBUTh W (OPMYJIMPOBaTh COOCTBEHHBIE 3ajaud B  00pa3oBaTEIbHOMN
JEATETBHOCTH ¥ KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITENIHO COCTAaBIATh IUIAH PEIICHHS TPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COGCTBEHHBIX BO3MOYKHOCTEH M IIPEIIOYTEHHIA;

JaBaTh OIIEHKY HOBBIM CHTYAIIHAM;

PaCIIUPATh pAMKH Y4e€OHOTO MPEJAMETa Ha OCHOBE JIMYHBIX MTPEAOYTECHHH;

JenaTh OCO3HAaHHBIA BBIOOp, apryMEHTHPOBaTh €ro, Oparb OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHMIO M IPOSIBJICHUIO MIMPOKOW OPYIUIMH B Pa3HBIX
00nacTsIX 3HaHHM, HOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbBII U KYIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JICATEILHOCTh, OL[CHUBATh
COOTBETCTBHE PE3YJIbTATOB LEIISIM;

BJIaJICTh HABBIKAMH [I03HABATENIbHOM pe(IeKCHH Kak OCO3HAHUS COBEPIIACMBIX
JCHCTBUI U MBICIUTENBHBIX IPOIECCOB, MX PE3YyJIbTATOB M OCHOBaHHH, HCIOJIb30BAThH
npuéMbl pedIIeKCUH ISl OLICHKU CUTYAIlUH, BHIOOpPA BEPHOTO PEIICHUS,

yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PELICHHS 10 UX CHU)KEHUIO;

NPUHAMATh MOTHBBI U apI'YMEHTHI APYTUX TPH aHAIU3E PE3YIbTATOB JIESTSIbHOCTH;

3) npuHsITHE CeOsl U IPYTHX:

OPUHUAMATH ce0s1, TOHUMasi CBOM HEOCTATKH U JOCTOMHCTBA,

OPUHAMATH MOTHBBI U apIYMEHTHI APYTUX PH aHAIN3E PE3YIbTATOB ICATSILHOCTH;

NpPU3HABATh CBOE MPABO U MPABO APYTUX Ha OIIUOKH;

pa3BUBATh CIIOCOOHOCTH MOHMMATh MUP C MO3UIIMH JPYrOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHHs mnporpaMMmbl COO mo Ouonornu Ha 06a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue A yuebHoro npeamera «buonorusy HaydHblEe 3HAHUS,
YMEHHSI U CIOCOOBI JEUCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM,
BUJIBI JESITENLHOCTU MO TOJYyYEHUI0 HOBOTO 3HAHHS W MPUMEHEHHUIO 3HAHUM B Pa3IUYHBIX
YUEOHBIX CUTYaIUsX, a TAK)KE B PEalbHbIX AKU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C OMOJIOTHEH.
B nporpammMe npeaMeTHble pe3ysbTaThl PEACTaBIEHBI 10 roJjaM 00ydeHHs..

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydyeOHOro mpeamera «buomnorus» 6 10 knacce
JOJDKHBI OTPaKaTh:

Cc(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJM OMOJOIMM B CHCTEME HAYy4HOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa
U HAaydyHOIO0 MHPOBO33PEHHs, O BKJIAJ€ POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B



pa3BuTHE OMOJOrMH, (PYHKLHOHATIBHON I'PAaMOTHOCTH YEJIOBEKA JUIsl PEIEHHs >KU3HEHHBIX
3ajau;

YMEHHUE pAacCKpbIBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMHHOB M IOHSTUH: >KU3Hb,
KJIETKa, OpraHu3M, Meradbosin3M (OOMEeH BEIIEeCTB U IIpeBpallleHHue 3HEPruu), rOMeocTas
(camoperynsuusi), ypOBHEBas OpraHu3alMs KMBBIX CHCTEM, CaMOBOCIPOM3BEIEHUE
(penponyKIus), HaCIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE;

YMEHHUE H3JIaratb OMOJIOTMYECKHE TEOpHH (KJIETOYHAas, XpOMOCOMHasl, MyTallMOHHAs,
LIEHTpaJbHas JorMa MOJEKYIsApHOU Oumosorun), 3akonsl (I'. Mennaens, T. Moprana, H. .
BaBuioBa) u ydeHus (0 LEHTpax MHOrooOpas3us U NMPOUCXOXKICHUS KYJIbTYPHBIX PacTEeHUN
H. 1. BaBuiioBa), onpeesiaTh TpaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIJIETh METOAAMHU HAYYHOT'O [T0O3HAHMsI B OMOJIOTUHU: HAOIIOIEHUE U OIIMCaHHE
KMBBIX CHCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IpOBEACHUE OMOJIOTMYECKOTrO
HKCHEPUMEHTA, BBIIBUKCHHE TUIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXIY MCCIETyEeMbIMU
BEIMYMHAMHU, OOBSICHEHUE MOJYyYEHHBIX Pe3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpHil U 3aKOHOB, YMEHHE JeIaTh BBIBO/Ibl HA OCHOBAHUM MOJYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBIJICJIATh CYILIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKApUOT U 3yKapHoT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa
BEIIECTB W TPEBpAlleHUs DJHEprud B KIeTKe, (OTOCHHTE3a, IUIACTMYECKOrOo U
HHEPreTUYEeCKOro 0OMeHa, XeMOCHHTE3a, MUT03a, MeH03a, OIUIOJ0TBOPEHNUS, PA3MHOXKEHUS,
UH/IMBUYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTIeHe3);

YMEHHUE PUMEHATH [OJyYeHHbIE 3HAHUs U1 O0BACHEHHUs OMOJIOTMYECKUX MPOLIECCOB
U SIBIIGHUM, AN TPUHATUS NPAKTUUYECKUX PELICHUH B IOBCEIHEBHOW JKHU3HU C LEIBIO
obecrieyeHnss 0€30MAaCHOCTH CBOETO 3J0POBbS UM 370POBbS  OKPYXKAIOIIMX  JIIOJEH,
COOJIFOJICHHUsSI HOPM T'PaMOTHOT'O MOBEJCHHS B OKpYXKalolleil MpUpoaHO# cpene, MOHMMaHue
HEOO0XOMMOCTH HCIHOJIBb30BAHUS JTIOCTHKEHUNH COBPEMEHHON OHOJOrMH M OMOTEXHOJOTMH
JUI paliMOHAIBHOIO IPUPOIOTNIOIB30BaHUS;

YMEHHUE pellaTh 3JEMEHTapHbleé T'€HETHYECKHE 3a/aud Ha MOHO- M JAUTHOpHIIHOE
CKpELIMBaHME, CLEIUICHHOE HaclIeZIOBaHUE, COCTaBIATh CXEMbl MOHOTMOPHIHOTO
CKpEeLIMBaHUA JJIs peicKa3aHus HacleI0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JJa00OpPaTOPHBIE U MPAKTUYECKHE paboThl, COOMOAATh MTpaBUiIa MPU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pYI0OBAHUEM;

YMEHHUE KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMALIUIO OHOIOTHYECKOTO
COJIep KaHusl, BKJIFOYAIOIIYIO TICEBJIOHAyUHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHMKOB (CpeacTBa
MaccoBoil  MH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE  MaTepHajbl), O3TUYECKHE  ACIEKTHI
COBPEMEHHBIX MCCIIEJOBAaHUI B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

yMEHHUE cO3[aBaTb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOIIeHHs, 0000Ias
OuosIornYecKyr0o HMH(OPMAIMI0 W3 HECKOJbKUX HCTOYHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOeHHsI yueOHoro mpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJM OMOJOTMU B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (()OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa
U HayyHOIO0 MHPOBO33PEHUS, O BKJIAJE€ POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTMH, (YHKIMOHAJIBHONH TPaMOTHOCTH YeJIOBEKA Ul PelleHHs >KU3HEHHBIX
3ajay;

YMEHHUE pacKpbIBaTh COJepKaHWE OHOJOTHYECKUX TEPMHUHOB M TMOHATUH: BHI,
NOMYJSAUSA, TEHOQOHMA, HBOJIONMS, JABWXKYIIHME Ccuibl  ((pakTopbl)  HBOJIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHKE, SKOJIOTHYECKHE (PAKTOPBI, IKOCHCTEMA,
MNPOAYLEHTBl, KOHCYMEHTBI, pEIYLEHTbI, IeNu MUTaHWsA, DHKOJIOTHYECKas MUPaMUAA,
ouoreoreHos, ouochepa;



YMEHHME u3llaratb Ouosorndeckue Teopuu (dBoitonnoHHas Tteopus Y. [lapBuHa,
CUHTETHYECKasl TEOPHs IBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbiieBoro cxoacraa K.
M. bapa, yepenoBaHus IJIaBHBIX HalpaBiieHUH U mytei oo A. H. CeBepiioBa, yueHust
o Omochepe B. U. Bepnanckoro), ompenensrtb TIpaHUIbl UX MPUMEHUMOCTH K >KHUBBIM
CUCTEMaM;

yYMEHHE BJIaJIETh METOIaMU HAyYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOICHUE U OTMCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SBJICHWM, OpraHu3alus U TpOoBeleHHE OHOIIOTHYECKOTO
9KCIIEPUMEHTA, BBIIBU)KEHHE TUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIIETyEeMbIMU
BEJIMYMHAMHU, O0BSCHEHHE TOTYyYEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHSATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJMYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIC MPU3HAKH CTPOEHUS OWOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJISLUN, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTE€OIIEHO30B U SKOCHCTEM,
OCOOCHHOCTH TPOIIECCOB: HACJIEICTBEHHOM M3MEHUYMBOCTH, €CTECTBEHHOrO0 OTOOpa,
BUJI000pa30BaHUs, MPUCTOCOOICHHOCTH OPTraHU3MOB, JCUCTBUS KOJIOTUYECKUX (PaKTOPOB
Ha OpraHU3Mbl, MEpEeHOCca BEIIECTB U IMOTOKAa AHEPrUM B JKOCUCTEMAaX, aHTPOMOTEHHBIX
W3MEHEHUN B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTA BELIECTB M OMOr€OXMMHUYECKUX
LIUKJIOB B Ouocdepe;

yYMEHHE IPUMEHATH MOMyYeHHbIC 3HAHUS 711 OObSICHEHUS OMOJIOTMYECKHUX MPOIIECCOB
W SBICHHUM, UId TPUHITUS MPAKTUYECKUX DELICHUH B TMOBCEAHEBHOW KH3HU C LEJIBIO
obOecrieueHrss 0€30MaCHOCTHM CBOETO 3JI0POBbS U 3/I0POBbS  OKPYKAIOLIUX JIIOJIEH,
COOJIIOICHHUSI HOPM TPaAMOTHOTO TOBEJICHUSI B OKPY’KAIOUIEH MPUPOIHON cpesie, MOHUMaHKe
HE0OXOIMMOCTH HCIOJIb30BAaHUS JOCTUKEHUM COBPEMEHHON OMOJOTHH JJIs palliOHAIBHOTO
MIPUPOJIOTIONIB30BaHMS;

YMEHHUE pellaTh JIeMEHTapHble OMOJIOTMYEeCKHUEe 3aa4k, COCTaBIATh CXEMBbI IiepeHoca
BEIIECTB M SHEPIHHU B SKOCUCTEMaxX (LleNH MUTaHUs);

YMEHHE BBINOJHATH JJa0OPATOPHBIE U MPAKTUYECKHE paboThl, COOIOAATh MTpaBUiIa PU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYI0OBAHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPHPETUPOBATh MHPOPMALIUIO OHOIOTHYECKOTrO
COJIep KaHusl, BKJIFOYAIOIIYIO TICEBJIOHAYUHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOi HH(pOpMalMK, HAay4yHO-TOMYJISIPHbIE MaTepuallbl), paccMaTpUBaTh TIJ0OAJIbHBIE
HKOJIOTUYECKUE MPOOJEeMbl COBPEMEHHOCTH, ()OPMHUpPOBATh IO OTHOIIEHHIO K HUM
COOCTBEHHYIO MO3HUIIUIO;

YMEHHE cO03[aBaTb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOIIeHHs, 0000Imas
OuoJIOTNYecKyl0 HMH(OPMAIMIO M3 HECKOJbKUX HCTOYHUKOB, TI'PAaMOTHO HCIOJIb30BaTh
MTOHATUNHBIN arrapar ouosorum.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KounyecTBO 4acoB
DJlIeKTpOoHHbIe (LM (ppoBbIE)
n/ pa3jiesioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypchbl
n MporpaMmMabl padoThbI padoThbI
bu6mmoreka [IOK
1 bronorus xax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBble CUCTEMBI U UX 1 bu6mmorexa [IOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUN COCTAB U 8 1 bu6mmoreka [IOK
CTPOECHUE KJIETKU https://m.edsoo.ru/7f41c292
4 JKuznenesaTeabHOCTh 6 bubmuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
PasmHoxkeHue u
5 N 5 1 bubmuorexa [JOK
ABAAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh 1
6 W3MEHUYUBOCTh 8 1.5 bubmorexa [JOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekuusi OpraHu3MoB. 3 bubnunorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
8 P
SSEPBHOE BpeMA 1 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 1 4



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

YACOB 110 ITPOTPAMME




11 KITACC

HaumeHoBaHUe KoauvecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
NPorpamMmsbl padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
Oomoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHME 1
2 a3BUTHE KU3HU 9 0.5 bubmorexa HOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emuie
Opranusmsl u
3 OKDVIKAIOLIAS 5 1 bubmuorexa [JOK
PYRAIOH https://m.edsoo.ru/7f41cc74
cpena
CooOmecTBa u
4 JKOJIOTUYECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3EPBHOC BpEMA 2 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOBIIO 34 2 2.5

[TPO'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne| Tema ypoka JIeKTPOHHBbIE HU(POBHIE
0
KonTposabHubie IpakTuyeckue O0PADBATETLHEIE peCypPebt
n Bcero
/ padoThI padoThI
n
1 buosorus B cucreme Hayk 1 bu6nuoreka [JOK
https://m.eds00.ru/863e6122
12 MeTtoapI IT03HAHUS JKUBOH L 05 bu6nunorexa [IOK
npuponsl. [TP ' https://m.eds00.ru/863e6122
3 buonorundyeckue CUCTEMBI, 1 bubnuorexa [JOK
IIPOLIECCHI U UX U3YYCHHE https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTaB KJIETKH. 1 bubmmorexa [JOK
Bona u MuHepanbHbIE CONU https://m.edso0.ru/863e674e
5 benkn. Coctas u cTpoeHue 1 bubmuoreka [JOK
0enkoB https://m.eds00.ru/863e6b72
DepMeHThI — Eubs 1IOK
nOIMOTEKA
6 Ouosorueckie 1 0.5 https://m.eds00.ru/863e6b72
Karainusaropsl. JIP
but6mmorekxa [IOK
7 I
rieBonEL. Jum et 1 https://m.eds00.ru/863e6870
3 HyxnenHoBbIE KUCTOTBHI. 1 bu6muoreka [JOK
ATD https://m.eds00.ru/863e6d5c
9 Uctopus u meToasl 1 bubanoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

W3YUYEHUS KIIETKU.
Knerounas teopus

https://m.edso0.ru/863e6e88

Kierka xak nenocrtHas

10
JKUBas CUCTEMa
CTpoeHue SyKapuoTHIECKOM bubmmorexa HOK
11 P HPYK P 0.5 https://m.eds00.ru/863e6ff0
[TCTIH. https://m.eds00.ru/863e716¢
12 OOMeH BelecTB Win bu6mmoreka [IOK
MeTab0JIU3M https://m.eds00.ru/863e766¢
bubnuorexa [JOK
13 | ®orocmnres. Xemocunres https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 | mepremmieckuii odmen https://m.edso0.ru/863e7aae
15 JKU3HEHHBIN UK KIETKH. 05 bubmuorexa [IOK
Jenenue knerku. Mutos. JIP ' https://m.edsoo.ru/863e7dc4
16 buocunTes 6enka. Peaknys bubmmorexa [JOK
MaTpU4YHOIO0 CUHTE3a https://m.eds00.ru/863e796e
17 TpaHcnsanus — OGUOCUHTE3 bubmuoreka [JOK
Oenka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl bubmuoreka [IOK
JKU3HU — BUPYCHI https://m.edso0.ru/863e7540
DopMBbI pa3MHOKEHUS bubmorexa HOK
19 PMBLP https://m.edso0.ru/863e81b6
OpTaHH3MOB https://m.edso0.ru/863e831e
20 Meitos but6mmorexa [IOK

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



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U pa3BUTHE

bubnunorexa LIOK

21 .
TOJIOBBIX KIICTOK 0.5 https://m.edso00.ru/863e81b6
OmnonorBopenue. JIP
99 WNunuBunyansHOE pa3BUTHE bubnuorexa LIOK
OpraHu3MoOB https://m.eds00.ru/863e8436
['eneTrka — Hayka o
23 HACJIEICTBEHHOCTH U bubmmorexa TIOK
A https://m.edso0.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH
24 HACJICI0BAHMS TIPU3HAKOB. bubnunorexa [IOK
MonorubpuaHoe https://m.edso0.ru/863e8878
CKpEIIUBaHUE
Jurudpumnoe
o5 CKpelIuBaHue. 3aKoH bubnmnoreka [HOK
HE3aBHCHUMOTO https://m.edso00.ru/863e89a4
HacJIeI0BaHUS TPU3HAKOB
26 CuenieHHoe HaclieIOBaHUE 05 bubmmorexa [JOK
npu3HaKkoB. JIP ' https://m.eds00.ru/863e8c60
I'enetuka noia.
27 Hacnenosanue npu3HaKkoB bubnnorexa LIOK
a p ’ https://m.eds00.ru/863e8c60
CLEMJIEHHBIX C IOJIOM
N3MeH4YuBOCTE. Bu6 110K
noInoTeKa
28 H
CHACHCACTReHAA 0.5 https://m.edsoo.ru/863e8efe
U3MEHYHUBOCTE. JIP
Hacnencreenna
29 JIEICTBEHHASA 05 bubnnoreka IHIOK

U3MEHYUBOCTE. JIP

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bubnunoreka LIOK

30 T'eneruia uenosexa 1 https://m.edso00.ru/863e8d78
KoHnTtposbHas padoTa mo
31 teMme «HacieqcTBEHHOCTD U 1
W3MEHYMBOCTH OPTaHU3MOB)Y
39 Cenek1us Kak HayKa U L bubmmoreka [JOK
npoiece https://m.edso0.ru/863e9214
Metoab! 1 OCTHKEHUS
33 CEJIEKIIMH PACTEHUN U 1 bubmmorexa HOK
P https://m.eds00.ru/863e9214
SKABOTHBIX
34 buorexHoorus Kak oTpacib L bubnmnoreka HOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Ne KounvecTBO 4acoB
JIeKTPOHHBbIE HU(PPOBHIE
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE pecypchl
/ padoThI padoThI
n
1 OBOJIOLMS U METOJbI €€ 1 bubnuorexa [JOK
U3Y4CHHUSA https://m.eds00.ru/863ea20e
Uctopus pazButus
2 MpeACTaBICHUIN 00 1 bubmorexa LOK
peA https://m.eds00.ru/863e9570
SBOJIIOIIUU
3 MUKpO3BOITIOIUS 1 bubmorera LIOK
P t https://m.edsoo.ru/7f41cc74
[Monynsius kak
4 BHCM};HTL; Has euHuIA 1 0.5 bubmorexa LOK
P P ' https://m.edso0.ru/863e99c6
BHUJA 1 dBotouu. JIP
BIDKYIIIUE CHUJIBI
5 gneMZII{Jia _ 1 bubnmnoreka [JOK
P https://m.edso0.ru/863e9da4
(haKTOphI) SBOTIOLIUN
6 EctectBenHbIi 0TOOD 1 1 bubnuotexa [JOK
ero (hopmbl https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOIIOLNMN:
7 IpUCIOCOOTICHHOCTh L 0.5 bub6muoreka [IOK

OpPTraHU3MOB U
BugooOpa3oBanue. JIP

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hanpasnenus u nmytu

bubnunoreka LIOK

8
MAaKpO3BOJOLIUA https://m.edsoo.ru/863e9cle
9 Heob6patumoctsb
SBOIIOLMHU
Hcropust sxu3Hu Ha
10 3eMiie 1 METOIBI €6
W3y4YeHUs
I'unote3sl
11 [IPOUCXOKICHUS KU3HHA bubnnorexa LIOK
p a https://m.edsoo.ru/863ea5a6
Ha 3emiie
Pa3Butue x)u3HU Ha
12 3eMiIe IO 3paM | bubnmorexa HOK
p https://m.edsoo.ru/863ea6be
epuoIam
OCHOBHBIE ATaIIbI
13 SBOJIFOIIUHU 05 bubanoreka LIOK
pPacTUTENIBHOTO U ' https://m.edsoo.ru/863ea8hc
JKUBOTHOTO Mupa. [1P
14 CoBpeMeHHas cuctema bubnuotexa [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOIOIHS YeJIOBEKA bubmnoreka IIOK
(a"aTpOTIOTEHE3) https://m.edso0.ru/863ea6be
BIDKVILNE CHJIBI
sy bubnunorexa LIOK
16 | (daxropsrn)
https://m.edsoo.ru/863ead44
aHTPOIIOTeHE3a
17 OCHOBHBIE CTaIUU

9BOJIOIMHN YCIOBCKA



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ead44

Yenoseueckue pacsl U

18 MIPUPOAHBIC aTaNTaIlUN bubmorexa OK
PHPOA A i https://m.edso0.ru/863eaea2
YeJIoBeKa
Konrtponbnas padora mo
19 TeMe «BO3HUKHOBEHUE U
pa3BUTHE )KU3HH HA
3emie»
20 | Dkonorus Kak HayKa
21 Cpenpl oOuTaHus u bubnuorexa [JOK
9KOJIOTUYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
99 AlGuotnueckue GpakTopsl. 0.5 bubnuorexa [IOK
JIP ' https://m.edsoo.ru/863eb10e
bubmnoreka IIOK
23 b
MOTHHECKHE (aKTOpEI https://m.edsoo.ru/863eb348
DKOJOTUYECKHE
24 | XapaKTepUCTHKH 0.5
nonymsuuu. [1P
o5 Coo01iecTBa OpraHu3MOB bubnuotexa [JOK
— OHOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI bub6mmoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TOKa3aTEIN
9KOCHUCTEMBI. Bt OK
27 DKOJIOTHYECKHE nosmorexa [

nupamubel. CBOMCTBA
skocucteM. Cykueccus

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

28 [IpupoHbIe 3KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE 1
HKOCHCTEMBI

30 buochepa — riobanpHas 1 bubmmoreka [JOK
3KOCUCTEMA 3eMIIH https://m.edso0.ru/863ebb5e
3aKOHOMEPHOCTH

31 CyIIIECTBOBAHUS 1 bubmmorexa [JOK

yi https://m.edsoo.ru/863ebd16

ouocdepsl

32 YenoBeuecTBo B 1
ouochepe 3emnu
CocyiecTBoBaHMe bu6nuoreka [JOK

33 1
IIPUPOJIBI U YEIOBEYECTBA https://m.edsoo.ru/863ebale
KonTponbnas pabota no

34 teme «CooOiecTBa u 1
IKOJIOTHYECKUC
CUCTEMBD»

OBILEE KOJIMYECTBO
34 2.5

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* buosorus, 11 xknacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.1.,
Axk1monepHoe obuiectBo «M3aarenbctBo «lIpocBenienne»

* buosorus, 10 knacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.1.,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

VY4eOHbIe TPOrpaMmbl

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

bubmoreka nudpoBoro oopazoBarebHOr0 KoHTeHTa: caT — URL:
https://educont.ru/ - TekcT: 3K TPOHHBIH
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SAxnacc: cait - URL: https://www.yaklass.ru/p/russky-yazik#program-10-
klass - Tekct: 35eKTPOHHBIH.
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klass - Tekct: 31eKTPOHHBIH.






