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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 10 OMOJIOTHH TEOPETUUYECKYIO OCHOBY JJIS OIIPEIeICHUs
MOAXOZ0B K (hOpMUPOBaHHUIO conaepkaHUsl ydeOHOro mpeamera «bHOIOTHS» COCTaBHIIN:
koHnenryaibHbie TTosioxkeHuss @I'OC COO o B3auMo0OyCIIOBICHHOCTH TEJIeH, COJepIKaHMS,
pe3yabTaToOB 00yueHUs U TpeOOBaHMI K YPOBHIO IMOJTOTOBKH BBITYCKHHKOB, MOJIOKEHHS 00
00IIUX MEJISIX U MPUHITUIIAX, XaPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oOpaszoBanms B Poccuiickoit ®Denepanuu, a TaKXKe IOJOKEHUS O CIEIU(pUKE
Oouosornu, €€ 3HAYCHWH B IIO3HAHWM >KMBOM TMPUPOJLI U OOECICUCHUU CYIICCTBOBAHUS
yenoBeueckoro oomiecta. CoriacHO Ha3BaHHBIM IIOJOKEHUSIM, OIPEICICHBl OCHOBHBIC
(yHKIMH POTpaMMBbl TI0 OMOJIOTHH U €€ CTPYKTYypa.

[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,
pacmpesielieHue Mo pasfeliaM U TeMaM, PEKOMEHAYEMYIO IOCIeI0BaTeIbHOCTh H3y4eHUS
yuyeOHOro Marepuaia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKHU
00pa30BaTeNpHOrO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaroIMXCsl.

B nporpamme mo OuONOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUS K IJIAHHUPYEMbIM
JTUYHOCTHBIM, METAlPEJIMETHBIM U MPEIMETHBIM pe3ylbTaraM o0ydeHusi B (pOPMUPOBAHUU
OCHOBHBIX BHJIOB YyU4€OHO-II03HABATEIHHON NEATEIbHOCTH/y4eOHBIX IEHCTBUI 00Yy4aromnXCs
10 OCBOCHHIO COJIepKaHUsI OMOJIOTHUECKOT0 00pa30BaHuUs.

B mporpamme no 6uonoruu (10—11 xnaccel, 6a30Bbli ypOBEHB) peaii30BaH MPUHIIUIL
MPEeMCTBEHHOCTH B H3y4YeHUH OHOJOTHH, Onarojaps uYeMy B HeW MpOCMaTpUBAETCS
HAMpaBIIEHHOCTh Ha pa3BUTUE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-
Hay4HOIO MHPOBO33PEHHUsI, LIEHHOCTHBIX OpPUEHTAUMUWA JIMYHOCTH, SKOJOTMYECKOTO
MBIIJICHHSI, TPEACTABIEHUN O 3A0pOBOM oOpa3e KH3HU U OEpeKHBIM OTHOIICHHEM K
OKpyXaroleld npupoaHoit cpene. [losromy Hapsgy ¢ u3ydeHHEM OOIIEOMOIOTHUUYECKUX
TEOPHil, a TaKXKe 3HAHUW O CTPOECHUHM KUBBIX CUCTEM PA3HOTO paHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIIINX B HHUX IMPOIECCOB B MporpaMMe IO OHOJNOTUU YAENEeHO BHUMAaHUE
WCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCEAHEBHOM JKM3HU I PEIICHUs MPUKIATHBIX
3aa4, B TOM YHucie: NpOo(pUIAKTUKUA HACJIEICTBEHHBIX 3a00JIeBaHMI YeIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIbTHPOBAHHUS, OOOCHOBAaHUS  OKOJIOTMYECKH  IeJIeco00pa3HOro
MOBEJEHUS B OKpYyXKalolled MNpUPOJHOM cpele, aHaliu3a BIUSHUA XO3AMCTBEHHOU
NESATEIbHOCTH YeJIOBEKAa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHHE
BHHUMaHUS K MPUKIAJHON HAMPABICHHOCTH yueOHOTro mpenMera «bruosiorus MpoJIuKTOBaHO
HEOOXOIMMOCTBIO OO0ECTIeUeHUs] YCIOBUU 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 ypoBHE cpeqHero ooiiero oOpa3oBaHUs 3aHUMAeT BaxkHOe Mecto. OHa
obecrnieurBaeT (OpMUpPOBaHUE Y OOYJAIOIMIUXCS MPEICTAaBICHUI O HAYYHOW KapTHHE MHUpA,
pacmupsieT u 0000IIaeT 3HAHUA O JKUBOW TpUpoJe, €€ OTIMYUTENbHBIX MpH3HAKaX —
YPOBHEBOW OpraHU3allMid U HBOJIIOLUHU, CO3AAET YCIOBUSA JJIs: MO3HAHUS 3aKOHOB KUBOU
npupoabl, GOpMUPOBaHUS (YHKIIMOHATHHOW T'PaMOTHOCTH, HABBIKOB 3I0POBOTO U
Oe3omacHOro 00pa3a >KHU3HHM, JKOJOTUYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIIEHUS K
KUBOU IIPUPOJIE U YETIOBEKY.

Bonpmioe 3HaueHWe OWONOTHS WMEET TakKe Ui PEHICHUS BOCHUTATENbHBIX H
Pa3BUBAIOIIMX 3324 CPEAHEro oO0Iiero oOpa3oBaHUs, CONMAIM3AIMUA OOYUYaArOIIUXCS.
Nzydyenne Owuonornu oOecmeunBaeT YCIOBUS M1 (DOPMHUPOBAHUS WHTEIUIEKTYaIbHBIX,
KOMMYHHKAIITMOHHBIX ¥ WH(GOPMAIMOHHBIX  HABBIKOB,  JCTETUYECKOH  KYIBTYpHI,
CHOCOOCTBYET MHTETPAIMK OUOJIOTHUECKUX 3HAHUU C MPEICTABICHUAMH U3 IPYTUX YUCOHBIX



MpeIMeTOB, B YAaCTHOCTH, (U3MKH, XUMHUU U reorpaduu. Ha3BaHHbIE NOJOXKEHUS O
npenHa3HauYeHUuN ydeOHoro mnpeamera «bHONOTHS» COCTaBUIM OCHOBY IJIsi ONpeAeNCHUS
MOJIXOJIOB K OTOOPY U CTPYKTYPHUPOBAHUIO €TO COJEPKAHUS, IPEICTABICHHOIO B IpOrpaMme
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
KYJbTYpbI, ONPEIEIAIOINE aIeKBaTHOE IOBEJCHUE YEIOBEKAa B OKPYKAIOIIEH NPUPOIHOU
cpene, BocTpeOOBaHHBIE B MOBCEAHEBHOW KU3HU W MpPAaKTHUECKOH aestenbHocTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHUW 3aHUMAIOT AJIEMEHTBI COAEPKAaHUsL, KOTOPBIE CIIyKaT OCHOBOU
i GOPMUPOBAHUS TIPEJCTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAYUYHOU KapTHHE MUpa U
LEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH, CHOCOOCTBYIOIIMX TyMaHU3alMU OWOJIOTUYECKOTO
oOpa3oBaHHs.

CtpykTypupoBaHHe coAepk aHHs Y4eOHOro marepuaia B IporpaMme Ho OHOJIOTHU
OCYIIECTBIEHO C Yy4YETOM MPHOPUTETHOTO 3HAYEHMs] 3HAHUA 00 OTIUYHUTEIHHBIX
OCOOCHHOCTSIX JKMBOM TPHUPOIBI, O €€ YypPOBHEBOW OpraHu3aldd W HBolouud. B
COOTBETCTBHUH C 3TUM B CTPYKType YyueOHOro npenmera «bruonorus» BbIIEIEHBI CIEIYIOIINe
cojepxarenbHble TuHUU: «buonorusa kak Hayka. Metoasl HayyHOro no3Hanus», «Kiertka
Kak Ouonoruyeckas cucremayn, «OpraHu3Mm Kak Ouonoruyeckas cucreMayn, «Cucrema u
MHOT000pa3ue OPraHu4ecKoro Mupa», «IBONIOIUS KUBOH MPUPOIBI», «IKOCHUCTEMBI H
MPUCYILHE UM 3aKOHOMEPHOCTH.

Lenp u3yuenus yuebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE — OBIAJCHHE
00y4aroIUMUCs 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAJIbHON 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 yyeOHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a1au:

OCBOGHHE OOYyYaroIIMMHUCS CHCTEMBbl 3HAHUI O OMOJIOTMYECKUX TEOpUsX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUMOTe3axX, NMpaBuiIax, CIyXaluxX OCHOBOM it (OpMHUPOBAHUS
IIPEJICTABICHUM O €CTECTBEHHO-HAYyYHOW KapTHMHE MHpa, O METOJax HAay4HOIO IIO3HaHUf,
CTPOEHUH, MHOT000pa3suu U OCOOEHHOCTSIX >KUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3allH,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHUEe Yy 00y4arOMIUXCs MO3HABATENbHBIX, HHTEIJICKTYAIbHBIX U TBOPYECKHX
CIOCOOHOCTEM B TpoIlecce aHalIW3a JAHHBIX O MYTAX Ppa3BUTUS B OHOJOIMHM Hay4HBIX
B3TJI10B, UAEH U OJIXO0J0B K M3yUEHHIO )KMBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3AlNY;

CTaHOBJIEHHE Yy OOydaromuxcs oOmell KyabTypbl, (YHKIMOHAJIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLEHHUBATH SBICHHS OKPYXAIOIIEro MUpa HBOW MPHUPOJIBI
Ha OCHOBAaHUH 3HAHUI U OMBITA, MOJTYICHHBIX MIPH U3YYCHUH OUOJIOTHH;

¢dbopmupoBaHUe Yy 00yJarOIUXCcsd YMEHUIN WIUTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUHA B IPAKTHUYECKON NEATEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIHMIMHCKHUX
TEXHOJIOTHH U arpoOMOTEXHOIOTHA;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEIOBEKOM >KHBOM MPUPOIHI,
HEOOXOAUMOCTH OEpeXHOro OTHOIIEHUS K HeH, COONIONEHUS STHYECKUX HOPM IMIpU
MIPOBE/ICHUHU OMOJIOTHUECKUX UCCIIEI0OBaHMIA;

OCO3HAHME [IEHHOCTH OMOJIOTMYECKUX 3HAHUN ISl TIOBBIIICHHS YPOBHSI SKOJIOTUYECKOM
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 COOIOACHNE MeP NMPOMUITAKTUKH 3a00IeBaHUH.



B cucreme cpemnero obGmiero oOpaszoBaHusi «buonorus», u3ydaemas Ha 0a30BOM
YPOBHE, SBJISETCS 00sI3aTEIBHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B COCTAaB MPEIMETHOM
obnact «ECTECTBEHHO-HAYYHBIC TPEIMETHDY.

Jnst m3ydenuss Owojornu Ha 0a30BOM YPOBHE CpefaHero oOmiero oOpa3oBaHHs

otBoauTcs 66 yacos: B 10 kiacce — 34 vaca (1 gac B Hepenmto), B 11 knacce — 32 gaca (1 gac B
HEJIEIIO).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

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

Mertoabl 1O3HaHUS JKUBOM HpupoAbl (HAONIOJEHHE, HKCIEPUMEHT, OIHCAHME,
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».

JlaGoparopHble U NpaKTHYecKue padoThbl:

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
CHUCTEM OT HEOPraHU4ECKON IPUPOJIBI.

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

JdemoHcTpanum:

Tabnuupl u cxembl: «OCHOBHBIE NMPHU3HAKU KU3HU», «YPOBHM OpraHM3alUU KUBOH
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 MHUHEPAJIBHBIX BELIECTB B KieTke. IlomnepixaHue ocMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHHe OenKOB. AMUHOKHCIOTBI — MOHOMEpHI O€JKOB.
He3zameHnMbleE W 3aMEHMMBIE AMHUHOKUCIOTBL. AMMHOKHMCIOTHBI COCTaB. YPOBHU
CTPYKTYpbl OEIKOBOW MOJIEKYNbl (TIEpBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTUUHAsS
CTPYKTypa). XuMHUECKue cBOiCcTBa OenkoB. buonornyeckue GpyHKIUN OEIKOB.

depMeHTHI — Ouonornueckue Karanuzatopsl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP,
cyoctparHas crneuupuyHoctb. Kodepmentsl. Burtamunsl. Otauuust ¢QepMEHTOB OT
HEOPraHMUYECKUX KaTaJIn3aTOPOB.

VYraeBoasl: MoOHOcaxapuIbl (TIOKO3a, pubo3a W Je30Kcupubo3a), aucaxapuibl
(caxapo3sa, JnakTo3a) M TOJMcaxapuabl (Kpaxmaj, TJIMKOTeH, 1eJUI0jI03a). buomornueckue
(GYHKIIUU YTIIEBOJIOB.

Junuasl: Tpurauuepuasl, ¢ocdomunuabl, crepouasl. ['uapodunbHO-rHIPOGOOHBIE
cBoiicTBa. bruonornueckue ¢ynkumu nununoB. CpaBHEHHE YITIEBOJOB, OEJIKOB M JIMIHUAOB
KaK MCTOYHHKOB DHEPIHUU.

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

[uTtonorus — Hayka o kieTke. KiierouHnas Teopust — npuMep B3auUMOJAEHCTBUA UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KICTKH.

Knerka kak menoctHast >kxuBas cucrtema. OOIIue NpPU3HAKK KIETOK: 3aMKHYTas
HapyxHas meMmOpana, Mosiekynsl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oenka.



Tunsl KJIETOK: 3yKapuoTHYecKass U mpokapuoTnueckas. OCOOEHHOCTH CTPOEHHS
MpoKapuoTHUecKor KieTku. Kierounas creHka Oakrepuil. CTpoeHHE SyKapHOTHUECKOU
kJIeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON M TPUOHO KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs! CTEHKA, TTTMKOKAJIUKC, UX (PYHKIIHH.
[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. Bunel miuactun. HememOpanHbie opraHouibl KIETKUA: pUOOCOMBI,
KJIIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH, XKIYTUKH. DyHKIMM OpPraHOUJIOB KIIETKH.
Bxitouenus.

SAnpo — perynasTopHbld 1eHTp KieTkd. CTpoeHue sjpa: sepHas o000J04Ka,
KapuoIlIa3Ma, 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»,
«Pacnpenenenrne XMuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOIE».

Tabmupst u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKUX AJIEMEHTOBY, «CTpoeHHe
MOJIEKYJbl BOJbI», «buocunres Oenka», «CTpoeHune MoJeKynsl Oenka», «CTpoeHue
dbepmenta», «HykinennoBsie kucnotel. JIHK», «Ctpoenue monexkynsl ATO», «CtpoeHue
JYKapUOTHUECKOW KIeTKN», «CTpoeHue >KUBOTHOM KIETKHW», «CTpPOEHHE pacTUTEIbHOU
KJIETKN», «CTpOEHHE MPOKAPUOTHUECKON KIEeTKN», «CTpoeHHE sapa KIETKN», «YTIEBOABI,
«JIunouaeny.

OO0opyznoBaHue: CBETOBOM MHUKPOCKOIN, 000pYyI0BaHUE Ul IPOBEICHUS HAOIIONECHUH,
WU3MEpEeHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUATbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

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

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

Tema 4. ’KuzHeneATEJIbHOCTh KJIECTKH.

OOmen BemiecTB, WiIM MeTabomu3M. AccuMunsAius (MIACTHYECKH OOMEH) U
TUCCUMUIISALUS (PHEPTreTHUECKUd OOMEH) — JIBE CTOPOHBI €IMHOTO IMpolecca MeTaboiau3Ma.
Poub 3aK0HOB coXpaHEeHHs BEIIECTB M SHEPTUU B TOHUMAaHUU MeTabonmu3ma.

Tumnbl oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHbIi. Poibs hepmMeHTOB B 00MEHe
BEILIECTB U MPEBPAIICHUU SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas W TemHOBas (¢a3bl (oTocuHTe3a. Peakmuum doTocuHTesa.
OddexTuBHOCTL PoTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a A KM3HM Ha 3emie. BnusHwue
yCIOBUH Cpeabl HA POTOCHHTE3 M CIIOCOOBI OBBIIICHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHHTe3. XEMOCUHTE3UPYOIIe 0akTepuu. 3HaUueHNEe XeMOCHUHTE3a JIs )KU3HU Ha
3emie.

DHepreTudyeckuii oOMeH B KIeTke. PacmiermiieHue BeIIeCTB, BBIACIECHUE U
AKKyMyJIMPDOBaHHE DSHEPTUM B KIETKE. OTambl JHEpPreTudeckoro oOmeHa. [mukomms.
Bpoxenue u ero Buasl. Kucinopognoe okucieHue, Wi KIeToyHoe Abixanue. OKUCIUTEeTbHOE
dochopunmupoBanue. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peaknun matpuyHoro cunresa. ['enermueckas mHpopmauus u JAHK. Peanuzanms
TeHEeTHYeCKOM MH(pOpMaIuu B KieTKe. ['eHeThueckuii Ko U ero cBoMcTBa. TpaHCKpUIIUA —



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

Hexknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust oTkpeitust BupycoB (. H.
NBanoBckuii). OcOOEHHOCTH CTPOEHUS U KM3HEHHOrO LHMKIAa BUpYcoB. bakrepuodaru.
bone3nn pacreHmii, JKMBOTHBIX W  4YEJIOBEKAa, BbI3bIBAEMBIE BUpycaMmH. Bupyc
nMmmyHoaeduinuta denoBeka (BHUY) — Bo3Oymurens CIIMJla. OOpartHas TpaHCKPHIIIHS,
peBeprasa u unTerpasa. [lpodunaktuka pacrnpocTpaHeHHsl BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpauuu:

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

Tabmuer u  cxembl: «Tumbl  nutanus», «Metabonuzmy», «MUTOXOHIPUS,
«DHepreTuueckuii oomMen», «Ximopormiacty, «Potocunre3y», «Ctpoenue JJHK», «Ctpoenue
u (yHkuuoHupoBaHue TreHay, «Cunre3 Oenka», «['‘eHernyeckuit koa», «Bupycsn,
«bakrepuodaru», «Ctpoenue u >ku3HeHHbI w1ukn Bupyca CIIMJla, Oaktepuodaray,
«Penmukanus [JJHK».

Ob6opynoBanue: Moaenu-ammukanud «Yasoenne JIHK u  Tpanckpummmsy,
«buocuntes 6enka», «CTpoeHHne KIETKU», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrneTounslii 1Mk, WK KU3HEHHBIH LUK KiIeTku. MuTepdaza u murtos. [Ipoueccsl,
nporekawmue B uHTepdase. Permnmukanus — peakuus matpuuHoro cunteza JIHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J[UIJITOUIHBIA U TallJIOUIHBIA 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: JIeJIeHHE HAJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CTIOPOOOPA30BaHUE,
BEre€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHHUPOBAHUE OPTAaHU3MOB, €r0 3HAUEHHUE AJIs
CEJIKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTONOTO.

Metio3. Ctagun meio3a. [Iponeccsl, npoucxoasnie Ha ctagusx Menosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. bruonorudyeckuii CMbIC U 3HaUEHHE Meio3a.

I'amerorenes — mporecc 00Opa30BaHUS TOJOBBIX KJIETOK Yy JKUBOTHBIX. [lojoBbie
KeNe3bl: CEeMCHHHKU M sSUYHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(cmepmaTo3ouy, SMIIEKIETKa) — crepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS
SIMIIEKIIETOK U criepMato3ou1oB. OmnonoTBopenue. [lapreHorenes.

NunuBuayanpHoe pa3BuUTHE (OHTOTeHE3). DOMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Dranbkl SMOPUOHAIBHOTO PAa3BUTHUSL y MO3BOHOYHBIX XUBOTHBIX: JPOOJICHHE, TacTpyJsIus,
opranorenes3. IlocToMOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JTMYMHOYHOE). BhusHuEe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

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

JdemMoHcTpanum:

Tabmuie! 1 cxeMbl: «@OpMBI pa3MHOKEHHUST OPTaHU3MOBY, «/[BoitHOE omI010TBOpEHNE
y LBETKOBBIX pacTeHui», «BereraruBHOE pPAa3sMHOXKECHUE DPACTCHUN», «JleIeHHe KIETKH
OakTepuii», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIN UK,
«Permmmukanua AHK», «Muroszy», «Meio3», «lIpsimoe u Henpsimoe pa3sButue», «I'amerorenes
y MIIEKOIUTAIOUIUX U YelI0BeKa», «OCHOBHBIE CTaJN OHTOT'€HE3a».



O6opynoBaHue: MEKPOCKOI, MUKpompenapatbl «CriepMaTo30u/ bl MIEKOUTAIOIIETOY,
«slineknerka miekonuraromeroy, «KapuokuHes B KIETKaX KOpEHIKa JIyKa», MarHUTHas
Moeb-anruIukaus «/lenenue knetkn», monens JIHK, Mmoaens MmetadaszHoit XpoMOCOMBI.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

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

JlaGopaTopHass pabora Ne 4. «l3ydeHue CTPOCHHS TOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax».

Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH 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. MeToabl TeHEeTUKH (THOpUI0JIOTMYEeCKUH, IUTOrCHETHYCCKUH,
MOJIeKYJIsIpHO-TeHeTHYeckuii).  OCHOBHbIE  TeHeTWYeckue  MOHATHS. [ 'eHeTmyeckas
CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTM  HACJEIOBAaHMS IMPU3HAKOB, ycTaHoBieHHble [. Menngenem.
MonHoruOpuaHOe CKpelrBaHue. 3aKOH €IMHOO0Opa3usi THOPHIOB TIEPBOrO IOKOJICHHUS.
[IpaBuino noMUHUpOBaHMS. 3aKOH pacCUICIUICHHWs MPU3HAKOB. ['MMoTe3a 4YUCTOTHI TaMer.
[TonHoe ¥ HemoJHOe JOMUHUPOBAHUE.

JluruOpuaHoe CKpellMBaHUE. 3aKOH HE3aBHCHMOIO HACJICJAOBAHHUS TMPHU3HAKOB.
[{uToreHeTn4eckre OCHOBBI TUTHMOPHUIHOTO CKPEIIMBAHUA. AHAIM3UPYIOLIee CKPEIUBaHuUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHs T€HOTUIIA OCOOH.

CuerieHHoe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana mno cuenjgeHHOMY
HacJeA0BaHUIO TeHOB. HapylieHue clernieHns TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTnUecKue KapThl.

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

N3menunBocTh. BHAbI M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HaciaeACTBeHHas. Poib
CpeIbl B  HEHACJENCTBEHHOM HW3MEHUMBOCTH. XapaKTepUCTHKAa MOAU(DUKAIIMOHHON
M3MEHYMBOCTH. BapuaiimonHslii psg ¥ BapuallMoHHas KpuBas. Hopma peakuuu nmpu3Haka.
KonuuecTBeHHbIE M KaueCTBEHHbIE NpPU3HAKM M WX HopMa peakuuud. CBoiicTBa
MOAU(PHUKAITIOHHON U3MEHUUBOCTH.

Hacnencreennas, 58)071 FeHOTUIYeCKasd, N3MEHUYUBOCTD. KomMmOuHaTusHast
W3MEHUYUBOCTh. Mei03 M MOJOBOM TMpoIlecC — OCHOBAa KOMOMHATHMBHOW HW3MEHUYMBOCTH.
MytanmoHHas M3MEHUMBOCTh. Kiaccudukanus MyTanuid: TEHHbIE, XpPOMOCOMHBIE,
reHoMHbIe. YacToTa M IpUUYUHBI MyTaluii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX
pAIOB B HacieACTBeHHOM n3menunBocty H. M. BaBuiosa.

BuesigepHast HacIe€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKHU YEJIOBEKA!
TeHEaNOTUYEeCKUi, OJM3HENOBbIN, HUTOTEHETHYECKU, OMOXMMHUYECKUN, MOJEKYISIPHO-
reHeTuyeckuid. COBpEMEHHOE ONpe/IeJIEHUe T€HOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUITUPOBaHue, B TOM uncie ¢ nomomisto [11[P-ananu3a. HacneacrBennsie 3a0oneBaHus
YeloBeKa: TEHHble OoNle3HH, OOJEe3HM C HACIEACTBEHHOW MPEeIpaclooKEHHOCTHIO,
XpoMocoMHbIe Oone3nn. CoMaTHdeckue U TeHepaTUBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[MpuHIMIBL  340pOBOTO  O0pa3a IKU3HU, JUATHOCTUKH, TMPOPWIAKTUKH U JICYCHHS
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.



Tabmuupl u cxembl: «MOHOTMOPHIHOE CKpEIIMBAaHUE KM €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH PaCHICIJICHUS U €r0 [IUTOT€HETUYECKasi OCHOBaY, «3aKOH YHUCTOTHI TaMET,
«/lurnbpunnoe ckpemmBanuey, «l{uTonorndyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHH,
«Meno3y, «B3zauMoneHcTBUE aJUICIbHBIX TE€HOBY», «l['@HEeTMYEeCKHe KapThl PaCTECHUH,
JKHUBOTHBIX M YeJIOBEKa», «I'€HeTHKa mnojay», «3aKOHOMEPHOCTH HAcJieI0BaHUs, CLIEILUICHHOTO
¢ mnojsoM», «KapuoTumbl yemoBeKa M JKUBOTHBIX», «BuUIbl  HM3MEHUHUBOCTHY,
«MoaudukanmonHas U3MEHUYMBOCThY, «HacnenoBanue pesyc-dakropa», «['eHeTuka rpyri
KpoBU», «MyTallMOHHAs! U3MEHUYUBOCThHY.

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

JlaGopaTopHble H NpaKTHYecKue padoThbi:

Jlaboparopnass pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(HIBI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnass pabota No 6. «M3yueHue MoaUGUKAIMOHHONW HW3MEHYHBOCTH,
MOCTPOEHUE BapUAIMOHHOIO Psijia U BAPUALIMOHHOW KPHUBOM».

Jlaboparopuass pabora No 7. «AnHanmu3 wmyTauuid y Jpo30(uibl Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MpoIecC. 3apoxkKACHUE CEJEKIIMU U JoMecTUKalusa. Yuenue H.
. BaBuioBa 0 LIEHTpax MPOUCXOXKACHUSI U MHOT00Opa3us KyJabTypHBIX pacTeHuil. L{eHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KMBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMeHHbIE METOIbI CETeKIIMU. MacCOBBIM 1 HHIWBUIyaTbHBI OTOOPHI B CEIEKIIUU
pacTeHuid © KUBOTHBIX. OIllEHKa »JKcTepbepa. bBIM3KOPOACTBEHHOE CKpEIIMBaHUE —
uHOpuauHT. Yncras auaus. CKpelrBaHue YUCThIX TUHUM. ['eTepo3uc, nnm rubpuanas cuma.
Heponctsennoe ckpemmBanue — ayrOpuauHr. OrganénHas ruOpuan3anus U e€ yCIexu.
HckyccTBEHHBIN MyTareHes3 U MOJy4eHUE MOJUILIOUI0B. [JOCTHKEHHS CEeNEKIUU PaCTeHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak OTpacib NPOU3BOACTBA. ['€HHAs WMHXKEHEpHs. DTamnbl CO3JaHUS
pexombunantHoit JIHK u Tpancrenusix opranusmoB. Knerounas umxenepus. Knerounsie
KYJIbTYpBI. MUuKpOKIIOHaIBbHOE pa3MHOXEHUE pacTeHHUI. KnonupoBanue
BBICOKOIIPOJIYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. JKOJOTUYECKHE M ITHYECKUE
npo6iembl. MO — reneTudecku MOAU(PUITMIPOBAHHBIC OPTAHU3MBI.

JleMoHcTpanmu:

[optpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. V1BaHOB.

Tabmuier u cxeMbl: kapta «L{eHTpBl TPOUCXOXKACHUS U MHOTO000pa3usi KyIbTYPHBIX
pactenuit», «llopoapl [OMamIHUX JKUBOTHBIX», «CopTa KYyJIBTYPHBIX PpPacTEHUID,
«Otnanénnas rubpuamsanus», «Pabotel akamemuka M. @. HBanoBay, «l[lomummonnusy,
«O0BeKTHI OMOTEXHONOTHNY, «KIiIeTouHbIE KyIbTyphl U KIOHUpOBaHUEY, «KoHCTpynpoBaHue
U IIEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKU TUIOZOB U KOPHEIJIOOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHS.



11 KJIACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHS.

[IpennocslIku BOZHUKHOBEHHUS BOJIIOLUOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€
MecTo B OuoJoruu. BiansiHue 3BOIIOIMOHHOM TEOpUH HA Pa3BUTHE OMOJIOTUH U APYIUX HAYK.

CuzerenscrBa 3Bomonuu. llaneoHTonorndeckue: MocCieN0BaTEIbHOCTD IOSBICHUS
BUJIOB B IAJICOHTOJOIMYECKOW JIETONHUCH, MepexoiHble (opmbl. buoreorpapuyeckue:
CXOJICTBO U paznuuue GayH u (op MaTEpUKOB U OCTPOBOB.

OMOpHOJIOrHYECKUe: CXOJACTBA U PA3JIN4Ms SMOPHOHOB pa3HbIX BHJIOB TO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTM4YHBbIE, PYAMMEHTApHBIE OPIaHBbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHass teopuss Y. JlapBuna. I[Ipennocwlnky BO3HUKHOBEHHUS JapBHUHHU3MA.
JIBIDKyILIMe CHJIbl 3BOJIIOLMU BHUJIOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOXKEHUE MpU
OTPaHUYEHHOCTH PECYpCcOB, HeomNpeAeaéHHas W3MEHYMBOCTb, OOpb0Oa 3a CyIIECTBOBAaHME,
€CTECTBEHHBII 0TOOP).

Cunternyeckas teopus 3Bosoruu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkpossomntonus. [Tonmynsanus kak equHULA BUA U 3BOJIIOLUY.

JBrokyie cuiibl ((pakTopbl) HBOJIIOLUM BUJOB B MpUpoae. MyTallMOHHBIN Mpolecc u
KOMOMHATHBHAs W3MEHUYMBOCTb. [lomynsuuoHHble BOJMHBI U Jpeld reHoB. M3onauus u
MUTpaLUs.

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

[TpucnocoOaeHHOCTh ~ OpPraHU3MOB  KakK  pe3yinbTaT  dsBosouuu.  [Ipumepsr
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl M HAMOAANTALINY.

Bun u BupgooOpasosanue. Kpurepun Buna. OcHOBHbIE (OpPMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHYecKoe.

Maxpossosmonust. @opMbl 3BoIOLUM: (pUIeTHYecKas, TMBEpreHTHas, KOHBEpPreHTHas,
napasiensHas. HeoOpaTuMocTs 3BOMIONNH.

[IponucxoxkaeHne OT  HeCHENMAIM3UpPOBaHHBIX  IpenkoB.  IIporpeccupyromas
crienuanu3anns. AganTuBHas paananus.

JdemoncTpanum:

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

Tabmuupr u cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emie», «3apOoJbIlIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBennslit  0T00p», «MHOroobpazue cOpTOB pacTeHui», «MHoroodpasue Mopos
KHUBOTHBIX»,  «[lomymsauum»,  «MyTalMOHHAas  WM3MEHYMBOCTBY,  «ApPOMOPGO3bI»,
«Manoanantanuny, «O0mas aereHepanusy, «/BKymue cuisl Botonun», «Kapra-cxema
Mmapuipyta nyremectsus Y. Jlapsunay, «bopsba 3a cymecrtBoBanuey, «lIpucrnoco0i1eHHOCTh
OpraHu3MoBy, «I eorpaduyeckoe BH1000pazoBaHue», « DKOJOTHIECKOE BUI000pa30BaAHUE.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Da3IUYHBIMU THUIIAMH OKpacKH, Habop
IUIO/IOB M CeMsiH, KoJuteKuus «[IpruMepsl 3alUTHBIX MPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJIEIb
«OCHOBHBIE HaIpaBJICHUs HBOJIOLHUM», 00bEMHas Mojenb «CTpoeHHe TOJOBHOTO MO3ra
IT03BOHOYHBIX .

Bbuoreorpaduyeckas kapra mupa, KojuleKuus «DOpMbI COXPaHHOCTH HCKOIAEMBIX
KUBOTHBIX M pacTeHui», wmonens ammumkanus «llepekpéct XpoMOCOM», BIIaKHBIE
npemnapatsl «Pa3BuTHe HaceKoMOro», «Pa3Butue JArymkn», MUKpomnpenapar «/Ipo3oduna
(HOpMa, MyTanuu GOPMBI KPBUIEEB U OKPACKH TEIA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

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



JlaGoparopuass pabora Ne 2. «Omnmcanue HPHUCIOCOOICHHOCTH OpraHu3mMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayyHbple  NpEACTABIEHUS O 3apOXKICHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHHUS XU3HM Ha 3emiie: abuoreHe3 M MaHCIepMus. XHUMHUYECKas SBOJIOLUS.
AOHOTeHHBI CHHTE3 OpraHMYECKHX BEIIECTB W3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPK/ICHNE XMUMHUYECKOH 3Boitouuu. HauanmpHble 3Tambl OHMOJIOTMYECKOW 3BOJIOIUH.
I'mnoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP W  BO3HHKHOBEHHE
npotokyeTku. llepBrie KineTkn M ux 3Bosronuss. POpMHUPOBAHUE OCHOBHBIX T'PYIIT KUBBIX
OpraHU3MOB.

Pazputne xu3Hu Ha 3emsie mo 3pam W nepuojgaMm. Karapxen. Apxeilckas U
nporepo3oiickas 3pbl. [lanmeo3olickas spa u e€ mepuoabl: KEMOPHUIMCKUN, OpPIOBUKCKUH,
CUJIYpUHCKHI, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHUH.

Me3o30iickas 3pa 1 €€ epuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

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

XapakTepucTuka KiumaTa U reojIorTM4ecKuX IporeccoB. OCHOBHBIE 3Talbl HBOIIOLUN
PacCTUTENBHOTO M KUBOTHOrO Mupa. Apomopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

OBOJIIOLIMS  4YeJIOBEeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue mnpencraBieHUd o
MIPOUCXOXKACHUM 4YeloBeKa. MeToapl u3yuyeHus aHTpororeHe3a. CXOJCTBa W pa3ivyusd
YeJI0BEKA U )KUBOTHBIX. CUCTEMATUUECKOE NTOJIOKEHHE YEIIOBEKA.

JBwxyume cuibl ((akTopbl) aHTpomoreHesa. HacnencrBeHHass H3MEHUMBOCTH U
€CTeCTBEHHbII 0TOOp. OOIecTBeHHBIH 00pa3 KHU3HHM, W3TOTOBIEHHE OpPYAUN Tpyaa,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaU U BETBH HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YEI0BEK YMENbIN,
UYenosek npsamoxomsamuii, YenoBek HeaHIepTalbCkui, YemoBek pasymHblid. Haxonku
HCKOMAaeMBIX OCTAaTKOB, BpeMs CYLIECTBOBaHMs, OOJIACTb pPACIpPOCTPAaHEHHs, OO0BEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUS.

Yenoeueckue packl. OCHOBHbIE OOJIbIINE PAChl: €BPONCOUHAs (€Bpa3uiickas), Herpo-
aBcTpaJiouJiHast  (PKBAaTOpHaJbHasl), MOHTOJIOMIHAs (a3uaTcKo-aMepHKaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH TPE/ICTAaBUTENeH YEIOBEYECKMX pac K YCJIOBHUSM CYLIECTBOBAHMSL.
EnunctBO yenoseueckux pac. Kpuruka pacuzma.

JdemMoHcTpanum:

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

Tabmuuer u  cxembl: «Bo3nukHoBeHue ConHeuHOM  cuctembl», «Pa3ButHe
OpraHu4eckoro Mupay, «PacturenbHas kietkay, «KuBoTHas kietka», «lIpokaproruueckas
KJIeTKa», «CoBpeMEeHHasl CUCTEMAa OPraHMUYECKOro MUupay, «CpaBHEHHME aHATOMUYECKUX YEPT
CTPOGHHUS  YelOBeKa M 4YeJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MAJIEOHTOJOTUYECKMX HAXOJOK IPEAKOB COBPEMEHHOIO 4YeJOBEKa», «/IpeBHeimne mroan»,
«/IpeBHue moan», «IlepBble cOBpeMEHHBIE I0n», «UenoBeuecKre pacsl».

Ob6opynoBanue: Mymspku «lIpoucxoxneHue uenoBeka» (OIOCTBI aBCTPaJIONUTEKA,
NUTEKaHTpONa, HeaHJepTaiblla, KPOMaHbOHIIA), CIENKH WM HU300paKeHHs KaMEHHBIX
OpYIHii IepBOOBITHOTO YelloBeKa (KaMHU-YOMIEphl, pyOuia, ckpedia), FeOXpOHOIOrnYecKas
Tabauma, KoyuteKuus «PopmMbl COXpaHHOCTH UCKOMAEMBIX )KUBOTHBIX M PACTCHHID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktuyeckas padora Ne 1. «M3ydeHne UCKONaeMbIX OCTaTKOB PACTEHUHN U JKUBOTHBIX
B KOJUIEKIIMSIX ).

Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.



Okosoruss Kak Hayka. 3aJayd W pasfeibl 3KoJIoruu. MeToabl 3KOJIOTHYEeCKHUX
UCCIIeI0BaHUH. DKOIOTNYeCKOe MUPOBO33PEHHE COBPEMEHHOT'O YeJIOBEKa.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAs, HAa3eMHO-BO3JyILIHAs, IOYBEHHa,
BHYTPUOPraHU3MEHHasI.

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

AbuoTtnueckue (GakTopbl: CBET, TEMIIEpPAaTypa, BIAKHOCTb. DOTONEPUOAN3M.
[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, HEUTpaau3M. 3HAYCHHE
OMOTMYECKMX  B3aMMOJEHCTBMHA Ui  CYLECTBOBAHUS OPraHU3MOB B  IPUPOJHBIX
COOO0IIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKHU mnonyiasiuuu. OCHOBHbIE MOKa3aTeNH HOMYJISALUH:
YHUCIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, NPHUPOCT, Murpauus. JIuHamuka
YHUCICHHOCTU HOMYJISILUU U €€ PEerysiLus.

JdeMmoHcTpanum:

IToptpetsl: A. I'ymbonbaT, K. @. Pynse, 3. I'ekkens.

Tabmuuer u cxembl: kapra «lIpupognsie 30HBI 3emium», «Cpenpl oOUTaHUS
opranuszMoBy», «®Dotonepuonuszmy», «llomynauun», «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTH
HoNyJsAUN UHPY30pHU-Tyhenbkn», «llumesslie nenm.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JIaGoparophas pabora Ne 3. «Mopdosnornueckue 0COOEHHOCTH PacTEHUM M3 Pa3HbIX
MeCT OOUTaHUSD.

JIaGopartopHas pabota Ne 4. «BnusHue cBera Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

ITpaktnyeckas pabora Ne 2. «lloacuér MUIOTHOCTH NONYISIUMHA pa3HbBIX BHUIOB

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

IIPOCTpaHCTBEHHAs, Tpoduueckas (rnuuieBas). Bunpl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.

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. [lumeBble menu M cetd. OCHOBHBIE IIOKa3aTeNId 3KOCHUCTEMBIL: OMoMacca,
OPOAYKIHUSA. DKOJOTHYECKUE MUPAMHJIbI: MPOIYKIMH, YUCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTb, CAMOperyJisiLus, pazsutue. Cykieccusl.

[TpupoaHble 3KOCHUCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHCTeMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTreHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKkocucTeMsl. buonoruueckoe 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. OcodeHHocTH 6Mochepbl Kak r100anbHON IKOCUCTEMBI.
JluHaMu4eckoe paBHOBECHE U 0OpaTHast CBsA3b B Onocdepe.

KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Ouocdepe 3emiau. AHTpPONOreHHbIE H3MEHEHUsT B Oumocdepe.
['mobGanbHBIC YKOIOTHYECKHE TTPOOIIEMBI.



CocymiectBoBanue npuponbl U 4yenoBeuecTBa. CoxpaHeHue OHMOpa3HOOOpaszus Kak
OCHOBa yCTOHYMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOTO VYIPABICHHUS MPUPOIHBIMU
pecypcamu U UX Hcroib3oBanue. JlocTuxkeHust OMOJIOTUH U OXpaHa IPUPOIBL.

JdemoHcTpaumuu:

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

Tabmuer u  cxembl: «[lumessie wnenu», «bHOLEHO3: 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», «llouBa —
BaXKHEiIIas cocTaBisitomas Ouocdepb», «DakTopsl nerpaganuu mousy», «llapHUKOBBIN
apdexr», «DakTopbl pPagUOAKTHBHOTO 3arpsizHeHus Ouochepwr», «OO0mas cTpykTypa
ouocheps», «Pacmpoctpanenue xu3HH B Ouocdepe», «O30HOBBIM 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,
MpUHAJICKANINE K pPa3HbIM SKOJOTHYECKHM TpymmaM oOfHoro Buja, KpacHas kHura
Poccuiickoit ®eneparyu, U300pakKeHUS] OXPAHSIEMbIX BHUIOB PACTEHUHW U IKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUSA IIPOI'PAMMbBI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHUSA K pe3yjabTaTaM OCBOCHUS
00y4aroIUMUCS IPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM
Y IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOECHUS NpenMera «buosiorus» BbIIECICHBI
CIIEIYIOIIME COCTaBIISAIONIME: OCO3HAHHWE OOYYaloIIMMUCS POCCUHCKON TpakIaHCKOMN
HUJEHTUYHOCTH — T'OTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTU U CaMOOIPEAEIICHHUIO,
HaJIMYMe MOTHBAIMM K OOY4YeHHIO OHMOJIOTHH, ILIeJICHANpaBICHHOE Pa3BUTHE BHYTPEHHUX
yOeXJIeHUl JIMYHOCTH Ha OCHOBE KIIOUEBBIX IIEHHOCTEM M MCTOPUYECKUX Tpaaulul
pa3BUTHUA  OMOJOTUYECKOTO 3HAHUSA, TOTOBHOCTh U  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJACTBOBATbCS B CBOEU JACSATEIBHOCTH II€HHOCTHO-CMBICIOBBIMU  YCTAHOBKaMHU,
NPUCYIIMMH  CHCTEME  OHOJOTMYECKOro  O0pa3oBaHUsA, HaJIMYWe  HKOJIOTHMYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTABUTH IEJIU U CTPOUTH KU3HEHHBIC IJIaHbI.

JInyHOCTHBIE Pe3yNbTaThl OCBOCHUS IMpeameTa «buonorus» A0CTUraloTca B €AMHCTBE
y4eOHOW U BOCIIUTATEIbHON AECSITETbHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHATHIMHU
B 001I[eCTBE MMpaBUJIaMHM M HOPMaMH MOBEJCHUS U CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMUS,
CaMOBOCIIMTaHMS ¥ CaMOPa3BUTHUs, Pa3BUTHUS BHYTPEHHEN NO3UIMH JINYHOCTH, IAaTPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IIPABONOPSIAKY, YEIOBEKY TPyda U CTapUIeMy ITOKOJIEHHUIO, B3AUMHOIO
YBaOKEHHs, OEpEe)KHOro0 OTHOWIEHHS K KYJbTYpHOMY HAcJeIuI0 M TPaJulUiIM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickont Penepanuu, Npupoae U OKPYKarollen cpele.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUs Yy4yeOHOro mnpeamera «bHONOrHS» TOKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS CPOPMUPOBAHHON
BHYTPEHHEH IIO3MLIMEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTALMM, MO3UTUBHBIX
BHYTPEHHUX YOEXKIEHHMH, COOTBETCTBYIOIIMX TPAAULIMOHHBIM IIEHHOCTSM POCCHUICKOTrO
o0111eCTBa, pacIIUPEHUE )KU3HEHHOT'O OMbITA U ONbITA JIEATEILHOCTH B IPOLIECCE pealn3aluu
OCHOBHBIX HaIIPaBJICHUI BOCIIUTATEIILHON AEATEIbHOCTH, B TOM YUCIIE B YAaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh TPAKIAHCKOH TO3MLUN OO0ydYarolerocs Kak akTHBHOTO H
OTBETCTBEHHOT0 4JIEHa POCCUIICKOTr0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTUTYIMOHHBIX MpaB M O0O0s3aHHOCTEH, yBaK€HHE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW HESATEIBHOCTH TPU CO3JAaHUM y4eOHBIX
MIPOEKTOB, PELICHUH Yy4eOHBIX M TI03HABATEIbHBIX 3a]ad, BBINOJHEHHHM OHOJIOIMYECKHX
JKCIIEPUMEHTOB;

CIOCOOHOCTh OMNpPENENIATh COOCTBEHHYIO MO3UIMIO 0 OTHOLICHHIO K SBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHUE YYMUTHIBATh B CBOMX JIGHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C pa3HbIMU YOEXKIEHUSIMM, KYJIbTYpHBIMH HEHHOCTSIMH U
COLIMAJIBHBIM I1OJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOI'O BBIOJHEHHS Y4YEOHBIX,
[IO3HABATEJIBHBIX M MCCIENOBATEIbCKUX 3a4a4, YBAXKUTEIBHOIO OTHOIUEHHS K MHEHUIO
OIITOHEHTOB MPU 0OCYXkJIEHUH CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:



cOPMUPOBAHHOCTh ~ POCCHUICKOM  TpakIaHCKOH HWIEHTHUYHOCTH, MaTPUOTU3MA,
YBa)XXEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU Iepes PoauHON, ropaocTu 3a CBOM
Kpai, cBOXO PonnHy, CBOl SI3bIK U KYyJbTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHAMOHAIBHOTO
Hapona Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M IAMITHUKAM IPUPOJBI,
JNOCTHKEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHMCKHX Y4YEHBIX B CTAHOBJCHHE U DPa3BUTHUE
OMOJIOTUM, TMOHUMAHUS 3HA4YCHHs OWOJOTMH B TO3HAHUHM 3aKOHOB MPUPOJBI, B KHU3HU
YeJloBeKa U COBPEMEHHOI0 OOIIECTBA;

uaeitHass  yOeKIEHHOCTb, TOTOBHOCTb K CiIyXeHHto u 3amuTte OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cynb0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMUTENSM, CO3JAaHHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LIEHHOCTEM CEMEWHOW >KU3HU B COOTBETCTBUU C TPATULHUAMU
Haposi0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas OCTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3ACMCTBUS AKUBON IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJIaX UCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauyecTBa TBOPUYECKOM JIMUHOCTH;

S) ¢usnyeckoro BocnuTaHWs, (POPMHPOBAHUS KYJBTYPbI 310POBb H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMaHWE M pealu3alus 310poBoro u Oe3omacHoro oOpas3a >KuU3HH (370pOBOE
MUTaHUE, COOJIO/IEHNE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBINA PEXKHUM 3aHATUN
U OTHbIXa, peryiaspHas Qu3udyeckas aKTUBHOCTb), OEpEeXKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3[I0POBBIO;

MOHMUMAaHUE I[IEHHOCTH NPaBUJ WHIUBUAYAIBHOTO M KOJIJIEKTUBHOTO O€30MacHOTO
MOBEJIEHUS B CUTYallUsIX, YTPOKAIOIIKX 3JOPOBbIO U KM3HU JIOCH;

OCO3HAHWE TIOCTIEICTBUI U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIECHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AKTHMBHOM  JESATENBHOCTH TEXHOJOTMYECKOM UM COLMaIbHOU
HaMpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTENILHO BHITIOTHATH
TaKyI0 JIeATebHOCTb;

HMHTEPEC K pa3NudHbIM chepaM MpoPecCHOHATBHON AeSITENFHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BBIOOp Oynymied mpodeccuu W pearn30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
TIJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMO00pa30BaHUIO Ha MPOTSHKEHUHU BCei
KU3HH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

AKOJIOTHYECKH IIeJecoo0pa3Hoe OTHOIIEHHE K TMPHUPOAEC KaK HMCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIICHUE YPOBHS YKOJOTHYECKON KYJIBTYpPHI: TPHOOPETEHUE OMBITA IIAHUPOBAHUS
MOCTYIKOB ¥ OLIEHKU WX BO3MOXKHBIX MOCIEACTBUN JJIs1 OKPYXKAIOLIEH Cpebl;



OCO3HAHHE TJI00ATLHOTO XapaKTepa KOJIOTHYSCKUX MPO0JIeM U IyTel UX PElICHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETacMbIe MPH HM3YyYCHUU OHOJIOTMM 3HAHUS |
YMEHHUSI TIPH PEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOJIOIOJIE30BAHHEM
(cobOmroeHre mpaBWII MOBENICHHS B IPUPOJIC, HAIIPABICHHBIX HA COXPAHCHUE PAaBHOBECHUS B
IKOCHCTEMaXx, OXpaHy BHJIOB, YKOCHUCTEM, Orocdepsl);

AKTUBHOE HETPUATHE NCHCTBUH, MPUHOCSIINX BPEA OKPYXKAIOIIEH MPUPOIHOH cpere,
YMEHHUE IPOTHO3UPOBATH HeOJIaronpusTHHIC IKOJIOTUYECKUE MOCJICICTBHSI
MPEIIPUHIMACMBIX ICHCTBHIA U MPEIOTBPAIIATh HX;

HAJIMYHE PA3BUTOIO SKOJOTHYECKOTO MBIILIICHHS, YKOJIOTUYECKON KYJIbTYpPBI, OIBITA
JESITeTbHOCTH JKOJIOTHYECKOW HAINPaBICHHOCTH, YMEHHSI PYKOBOJCTBOBAaThCSI HMH B
M03HABATEIPHOW, KOMMYHUKATUBHOW M COIMAJIbHOW IMPAKTUKE, TOTOBHOCTH K YYacCTHIO B
MPAKTUYECKOMN JICATEIIbHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOINECTBEHHOW MPAaKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

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

MMOHUMAaHKE CICIU(PUKU OMOJIOTUU KaK HAayKH, OCO3HAHHUs €€ poyid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM LEJIOCTHOTO MPEICTaBICHHUS 00
OKpY)KalollleM MHpE KaK O CIUHCTBE IPUPOJbI, 4YeJIOBEeKa M OOIIecTBa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MTPOOJIEM COXPaHEHUS PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJOTHH JUIS COBPEMEHHOM IWBUIU3AIUU:
o0OecrieyeHrss HOBOTO ypPOBHS  Pa3BUTUS  MEAMIIMHBI, CO3/IaHHE  MEPCIIEKTHUBHBIX
OMOTEXHOJOTH, CIIOCOOHBIX pelIaTh pecypcHbIe MPOOIeMbl Pa3BUTHUS YEIOBEUECTBA, TOUCKA
MmyTel BBIXOJA M3 TIIOOATBHBIX SKOJIOTHMYECKHX MpolieM U obecredeHusl mepexoja K
YCTOMYMBOMY Ppa3BUTHIO, PallMOHAILHOMY HCIOJIb30BAHUIO TPUPOTHBIX PECYpCOB U
(hOpMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJTYYEHUH OHOJNOTUYECKUX 3HAHMNA B LEJSAX MOBBIIICHUS
o0mmeil  KymbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW  4YacTH
(GYHKIIMOHATBHOW TPaMOTHOCTH 00yJaromuxcs, GopMUPYEeMOil Mpu U3yueHUH OHOIOTHH;

MOHMUMAaHHUE CYITHOCTH METOJIOB MO3HAHUSA, UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TONy4yaeMble 3HAHUS M aHauu3a M OOBACHEHHUs SBJICHHIA
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 OMOJNOTHYECKUE 3HAHUS Ui PELICHUS
po0JieM B pealibHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTU HAYYHOW AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO
Y UCCIIEJIOBATEIBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJNyYEHHUIO HOBBIX 3HAHUM MO OWOJOTMH B COOTBETCTBHUU C >KU3HEHHBIMH
OTPeOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOEHUS yueOHOro npeaMera «buonorusy BKIIOYAIOT:
3HaYuUMBbIe U1 (OPMHPOBAHHUS MHMPOBO33PEHHSI OOYYAIOMIMUXCS MEKIUCIUILINHAPHbBIC
(MexmpenMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPAXKAIOLIUE LIETOCTHOCTh HAYYHON KapTHUHBI
MHUpa U cretu(uKy METOA0B TIO3HAHMSI, UCIIONIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO,



SHEPTHsl, SIBJICHUE, IIPOLIECC, CUCTEMa, HaYYHBINA (paKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCICAOBaHNE, HAOIIOJICHUE, HW3MEPEHHE, OSKCIEPUMEHT | JPYTUX),
YHUBEpCalbHbIC YUeOHBIC NCHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHbBIC),
obecrieunBarone  (GopmupoBaHue (DYHKIIMOHAIBHOW TPaMOTHOCTH H  COITHATBHOU
KOMIIETCHIIMM OOYYaIOIIMXCs, CIIOCOOHOCTh OOYYalOIIUXCS HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCAJIbHBIC yUeOHBIC JCUCTBHUS B
MTO3HABATEJIPHON U COITMAIBHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHUS MTPOTPaMMBbI CPEAHETO 00IIEro 0Opa3oBaHuUs
JOJDKHBI OTpaXkaTh:

OBJjiajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU NMO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYIUPOBATh U AKTyallM3HPOBaATh MpPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIO/Ib30BaTh NPH OCBOCHUHM 3HAHUH MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, KIacCH(pUKAIMH, 0O0OIICHHS), PACKPBIBATh CMBICT OHOJOTHYECKHUX
MOHATHM (BBIACNATh MX XapaKTepHble MPU3HAKHU, YCTAaHABIMBATH CBSI3M C JAPYTUMU
TIOHSATHSIMH ),

OTpENEATh LEIN JeATCIbHOCTH, 3aJlaBas IapaMmMeTpbl U KPUTCPUH HX JIOCTHIKEHUS,
COOTHOCHUTB PE3YyJIbTAThl IEATEIHLHOCTHU C MOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHS IS OOBsICHEHUS (AKTOB W SBJICHHHA >KUBOU
MIPUPO/IBI;

CTPOUTH JIOTHUECKHE paCCyXACHHsS (MHIYKTHUBHBIC, EAYKTUBHbBIC, MO aHAJIOTUH),
BBISIBIIATH ~ 3aKOHOMEPHOCTM M TIPOTUBOPEYMS B  pacCcMaTpUBAeMbIX  SIBJICHUSX,
(GbopMynHUpOBaTh BHIBOJBI M 3aKITIOYCHHUS,

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEJICTBA JJIsl NMPEACTABICHUS CYIIECTBEHHBIX CBS3el
U OTHOIIEHUN B M3Y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYUI PazHOTO
poJia, BBIABIEHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pazpabarhiBaTh IUTAH pEUICHHS MNpoOJieMbl ¢ Y4€TOM aHaluM3a HMEIOLUXCS
MaTepualbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISM,
OLICHUBATh PUCKHU MOCIEICTBHUI NE€ATEIbHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBHS:

BIIQJIETh HABBIKAMHU Y4eOHO-MCCIEOBATENbCKOW U TPOEKTHOW JAESITeNbHOCTH,
HaBBIKAMHU pa3pelieHus MpoOJieM, CIOCOOHOCThIO UM TOTOBHOCTBIO K CaMOCTOSTEIHHOMY
MOMCKY METOJIOB pEIIeHUs MPaKTUYECKHX 3a/lay, NPUMEHEHHUIO pa3Iu4YHbIX METO/IOB
MMO3HAHMUS;

WCIIO0b30BaTh PA3JIMYHBIE BHUJBI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMS, €ro
WHTEPIIpETAINH, TPeoOpa30BaHUI0 U IPUMEHEHHUIO B YUeOHBIX CUTYAlUSIX, B TOM YHCIE MPU
CO3/IaHUU YYEOHBIX U COIHAIBHBIX TPOEKTOB;

¢bopMUpOBaTh HAyYHBIM THUI MBIIUJICHHS, BIAAETh HAYYHON TEPMUHOJOTHEH,
KJIFOYEBBIMH IMOHATHSIMH U METOJIAMH;

CTaBUTHh U (OPMYIHUPOBATH COOCTBEHHBIEC 33]]a4l B 00PAa30BATEIBHON JAESITEILHOCTH U
KU3HEHHBIX CUTYaLIUsIX;

BBISIBJIATh MPUYMHHO-CJICJACTBEHHBIE CBS3M M AKTYaJIU3UpPOBATh 3a7ady, BBIJBUraTh
TUNIOTE3y €€ pEIleHUs,, HaXOJUTh apryMEHTBhI JUIsl JOKAa3aTelbCTBA CBOMX YTBEPXKIACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

AQHAIM3UPOBATh TOJIYYCHHBIE B XOJI€ PEHICHUS 3aJaydl pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;



JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

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

yMETb TMEpPEHOCUTh 3HaHMS B TIO3HABATENBHYID M IMPAKTUYECKYID O0JacTu
KHU3HECATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE WJEH, MpeAJsiaraTb OPUTHHAIbHBIC MOJIXOJbl U PEIICHUS, CTaBUTh
poOGJIeMBI U 3a/1a4H, TOIYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHLCS B PA3IMUHBIX UCTOYHUKAX HHPOpMAIMK (TeKCTe yueOHOro nocoous,
HAy4YHO-TIOMYJISIPHOM  JHUTepaType, OWOJIOrMYECKHUX  CJIOBapsiX M  CIPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax HaHHBIX, B VHTepHeTe), aHanmu3upoBaTh MHGOPMAIUIO Pa3IUYHBIX
BUJOB U (OpM TMpeNCTaBICHHs, KPUTHUECKU OLIEHHWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

dbopMynrupoBaTh 3amPOChl M MPUMEHATH Pa3IUYHbIE METOJbI IPU MOUCKE W OTOOpe
Ouonoruueckoi nHGopMaIuu, He0OXOAMMOI JIJIs BHIITOJIHEHUS YUYEOHbIX 3a/1a4;

MPUOOPETATH OMBIT UCIIONIb30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOIOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHMS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (GOpMY IMpEACTaBICHUS OHOIOrHYECKOi
uHpopmanuu (cxeMsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIIOJIb30BaTh HAY4YHBIA S3bIK B KadyecTBE CpelcTBa Ipu paboTe ¢ OHUOIOrHYecKoi
nH(popMaLuen: MPUMEHITh XUMHUECKUe, (pU3ndeckre 1 MaTeMaTHueCKUe 3HAaKU U CUMBOJIBL,
dbopmynbl, abOpeBHATYpy, HOMEHKIATYpY, HCIOIB30BaTh M TMpPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BIIaJIETh HAaBBIKAMM pACMO3HABAaHUS M 3alIUTHl WHGOpMalU, WHGOPMAITMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHne YHMBEPCAILHBIMA KOMMYHHUKATHBHBIMH A€ CTBUSIMM:

1) oomenne:

OCYIIIECTBISITh KOMMYHHKAIIUM BO BcCeX cdepax >XKU3HH, AKTUBHO YYacTBOBaTh B
JManore WM JUCKYCCHHM MO CYIIECTBY oOCykaaemMoil Tembl (YMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXJCHHUS OTHOCUTENBHO BBIMOJHEHHUS MpeIIaraeMoil 3a/ladyd, yYUTHIBATh
HMHTEPECHI U COTJIACOBAHHOCTH MO3UIIUN APYTUX YYACTHUKOB TUAIIOTA UM TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CPEICTBA OOIIEHUS, MOHMMATh 3HAYEHHE COIHAIbHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTyallMid, YMETh CMST4aTh
KOH(MIIUKTHI ¥ BECTH MEPETOBOPHI;

BIIQ/IETh Pa3IMYHBIMU CIIOCOOaMU OOIICHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
JIPYTUX JIOACH, MPOSBIATH YBAXHUTEIHLHOE OTHOIIEHHE K COOECeTHUKY M B KOPPEKTHOMN
¢dbopMe hopMyIHpOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh M HUCMOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHAYATBLHOW pPaOOTHI
MpPH pEIIeHUH OMOJOTHYECKOW MpPOoOJIeMbl, 0OOCHOBBIBATH HEOOXOAUMOCTHh MPUMEHEHUS
TPYNNoOBBIX (pOpPM B3aUMOICHCTBUS IIPH PEIICHNUN Y4eOHOH 3a1auu;

BBIOMpATh TEMAaTUKY M METOJBI COBMECTHBIX JEHCTBUN C Y4ETOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEH KaXJI0TO YeHa KOJUICKTHBA;

MPUHAMATH IIEJTd COBMECTHOW ESTEILHOCTH, OPTraHW30BBIBATH U KOOPIUHHPOBATH
JEUCTBUA MO €€ NOCTUKEHMIO: COCTABJIATH IUIAH JECWCTBUM, PACIpPENENATh POJIU C YUETOM
MHEHUH YJaCTHHKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU pPabOTHI;

OIICHUBATh KA4eCTBO CBOETO BKJIAJa W KaXKIOTO y4YaCTHHUKAa KOMaHIbl B OOIIUit
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;



npeJuIaraTh HOBBIE MPOEKTHI, OLIEHUBATD WIEU C MO3UIMH HOBU3HBI, OPUTHHAILHOCTH,
NPaKTHIECKON 3HAYNMOCTH;

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

OBj1ajieHHe YHUBEPCAIBLHBIMH PEryIATHBHBIMU JeCTBUSIMH:

1) camoopraHu3anus:

UCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHHS JJIs BBIABICHHSA TPOOJIEM M WX PEIICHHSA B
’KU3HCHHBIX M YIEOHBIX CHTYAIHAX;

BBIOMPATh Ha OCHOBE OMOJIOTMYCCKUX 3HAHWM IEJICBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX JICHCTBHMSX M TOCTYIKax IO OTHOIICHUIO K JKHBOM TPHPOJE, CBOEMY 3I0POBBIO H
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENILHO ~ OCYIIECTBIIATh  I03HABATEIbHYIO  JEATEIbHOCTh,  BBIABIIATH
npoOJieMbl, CTaBUTh W (OPMYJIMPOBaTh COOCTBEHHBIE 3ajaud B  00pa3oBaTEIbHOMN
JEATETBHOCTH ¥ KU3HEHHBIX CUTYAIUSX;

CaMOCTOSTENILHO COCTABIATh IUIAH PEIICHHS TPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COGCTBEHHBIX BO3MOYKHOCTEN M IIPEIIIOYTEHUIA;

JaBaTh OIIEHKY HOBBIM CHTYAIIHAM;

PaCIIUPATh pAMKH Y4e€OHOTO MPEJAMETa Ha OCHOBE JIMYHBIX MTPEAOYTECHHH;

JenaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHHIO M IPOSIBJIEHHIO MIMPOKOW OPYIHUIMH B Pa3HBIX
00nacTsIX 3HaHHM, HOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbBII U KYIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYalUsIM, BHOCHUTh KOPPEKTHBBI B JICATEIbHOCTh, OL[CHUBATh
COOTBETCTBHE PE3YJIbTATOB LEIISIM;

BJIaJICTh HABBIKAMH [I03HABATENIbHON pE(QIEKCHH KakK OCO3HAHMS COBEPIIACMBIX
JCHCTBUI U MBICIUTENBHBIX IPOIECCOB, MX PE3YyJIbTATOB M OCHOBaHHH, HCIOJIb30BAThH
npuéMbl pedIeKCHH ISl OLCHKU CUTYAIlMH, BEIOOPa BEPHOTO PELICHHS

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

NPUHAMATh MOTHBBI U apIYMEHTHI APYTUX TPH aHAIN3E PE3YIbTaTOB ICITEILHOCTH;

3) npuHsITHE CeOsl U IPYTHX:

OPUHUAMATH ce0s1, TOHUMasi CBOM HEOCTATKH U JOCTOMHCTBA,

OPUHAMATh MOTHBBI U apI'YMEHTHI APYTUX TIPH aHAINU3E PE3YIbTATOB JICSTCIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX HA OLINOKH;

pa3BUBATh CIIOCOOHOCTH MOHMMATh MUP C MO3UIIMH JPYrOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3yibTaThl ocBoeHHs mMporpaMMmbl COO mo Ouonoruud Ha 0a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue A yuebHoro npeamera «buonorusy HaydHblEe 3HAHUS,
YMEHHSI U CIOCOOBI JAEUCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U MPEOOpa30BaHUIO 3HAHMM,
BUJIBI JESITENLHOCTU MO TOJYyYEHUI0 HOBOTO 3HAHHS W MPUMEHEHHUIO 3HAHUM B Pa3IUYHBIX
y4eOHBIX CUTYallUsX, a TAK)XKE B pEaIbHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C OMOJIOTHEH.
B nporpammMe npeameTHsle pe3ysbTaThl IPEACTaBIEHBI 10 rofaM 00y4eHHMsL.

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

Cc()OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJU OMOJOIMH B CHCTEME HAYYHOTO 3HAHMSI
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa
U HAaydyHOIO0 MHPOBO33PEHHs, O BKJIAJ€ POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B



pa3BuTHE OMOJOrMH, (QYHKIHMOHATIBHON I'PAMOTHOCTH YEJIOBEKA Ul PEIEHMs >KU3HEHHbIX
3ajau;

YMEHHUE pAacCKpbIBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMHHOB M IOHSTUH: >KU3Hb,
KJIETKa, OpraHu3M, Meradbosin3M (OOMEeH BEIIEeCTB U IIpeBpallleHHue 3HEPruu), rOMeocTas
(camoperyinsuusi), ypOBHEBas OpraHu3alMs KHMBBIX CHCTEM, CaMOBOCIPOHM3BEACHUE
(penponyKIus), HaCIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE;

YMEHHUE H3JIaratb OMOJIOTHYECKHE TEOpUM (KJIETOYHas, XpPOMOCOMHAas, MyTal[MOHHas,
LIEHTpaJbHas JorMa MOJEKYIsApHOU Oumosorun), 3akonsl (I'. Mennaens, T. Moprana, H. .
BaBuioBa) u ydeHus (0 LIEHTpax MHOrooOpas3us U MPOUCXOKICHUS KYJIbTYPHBIX PacTeHUH
H. 1. BaBuiioBa), onpeesiaTh IpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIJIETh METOAAMHU HAYYHOT'O [T0O3HAHMsI B OMOJIOTUHU: HAOIIOIEHUE U OIIMCaHHE
KMBBIX CHCTEM, IIPOLIECCOB M SBJICHUMN, OpraHu3alus W IPOBEACHUE OHOIOIMYECKOro
HKCHEPUMEHTA, BBIIBUKCHHE TUIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXIY MCCIETyEeMbIMU
BEIMYMHAMH, OOBSICHEHUE MOIYYEHHBIX Pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAyYHBIX MOHSATHH,
TEOpHil U 3aKOHOB, YMEHHE JeIaTh BBIBO/Ibl HA OCHOBAHUM MOJYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBIJICJIATh CYLECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3yKAPHOT,
OJTHOKJICTOYHBIX W MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa
BEIIECTB W TPEBpAlleHUs DJHEprud B KIeTKe, (OTOCHHTE3a, IUIACTMYECKOrOo U
HHEPreTUYecKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OIIOIOTBOPEHUS, PAa3MHOKECHHUS,
UH/IMBUYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTIeHe3);

YMEHHUE NIPUMEHSATH MOJyYeHHbIE 3HAHUS Ul OObSICHEHHsS] OMOJIOTMYECKHUX MTPOLECCOB
U SIBIIGHUM, AN NPUHATUS NPAKTUUYECKUX PELICHUH B IOBCEIHEBHOW JKHU3HU C LEIBIO
obecrieyeHnss 0€30MaCHOCTH CBOETO 3J0POBbS UM 370POBbS  OKPYKAIOMIMX JIIOJEH,
COOJIIOJICHHUSI HOPM T'PaMOTHOTO MOBEJCHHs B OKpYXarollell MpupoaHOi cpene, IOHUMaHHe
HEOO0XOMMOCTH HCIHOJIBb30BAHUS JTIOCTHKEHUNH COBPEMEHHON OHOJOrMH M OMOTEXHOJOTMH
JUI paliMOHAIBHOIO IPUPOIOTNIOIB30BaHUS;

YMEHHUE pellaTh 3JEMEHTapHbleé T€HEeTHMUYECKHE 3aJaud Ha MOHO- M JAUTHOpHIIHOE
CKpELIMBaHHUE, CLEIUICHHOE HaclleZJIOBaHHE, COCTaBIATh CXEMbl MOHOTMOPHJIHOTO
CKpEeLIMBaHUA JJIs peicKa3aHus HacleI0BaHUs TPU3HAKOB Y OPraHU3MOB;

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

YMEHHUE KPUTHUYECKU OLIEHUBATh U MHTEPIPETHPOBATH MHPOPMALUIO OUOJIOrMYECKOTO
COJIep KaHusl, BKJIFOYAIOIIYIO TICEBJIOHAyUHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHMKOB (CpeacTBa
MaccoBoil  MH(OpMAIMK, HAYYHO-TIOMYJSIPHbIE  MaTepHajbl), O3TUYECKHE  ACHEKTHI
COBPEMEHHBIX MCCIIEJOBAaHUI B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

YMEHHUE cO037aBaTh COOCTBEHHbIE IUCHbMEHHbIE M YCTHBIE COOOIIeHHs, 0000Ias
OuosIornYecKyr0o HMH(OPMAIMI0 W3 HECKOJbKUX HCTOYHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMs yyeOHoro mpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUH O MecTe W poiuM OWOJIOTMH B CHUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyUHOU
KapTUHBI MUpPa 1 HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJIe POCCHMCKHUX U 3apyOeKHbIX yUEHbIX-
OMOJIOTOB B pa3BUTHE OMONOTHH, (HYHKIIMOHAIBFHOW I'PAaMOTHOCTH YeJOBEKa ISl PELICHHUs
KM3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJepKaHWE OHOJOTHYECKUX TEPMHUHOB M TMOHATUH: BHI,
MOMYJNSAUS, TEHOQOHM, HBOJIONMS, JABWXKYIME CHiIbl  ((PaKTOpbl)  HBOJIOIHH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHKE, SKOJIOTHYECKHE (PAKTOPBI, IKOCHCTEMA,
MPOAYLEHTBl, KOHCYMEHTBI, PEIYLEHThI, IeNU MUTaHWUSA, SKOJIOTHYECKas MUPaMUAaa,
ouoreoreHos, ouochepa;



yMeHHe Wu3araTb Ouosiornyeckue Teopuu (dBosonroHHas Tteopust Y. [lapsuna,
CUHTETHYECKasl TEOPHs IBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbiieBoro cxoacraa K.
M. bapa, yepenoBaHus TJIaBHBIX HalpaBiieHUH U myten sBomtonuu A. H. CeBeprioBa, yueHus
o Omochepe B. U. Bepnanckoro), ompenensrtb TIpaHUIbl UX MPUMEHUMOCTH K >KHUBBIM
CUCTEMaM;

yYMEHHeE BIIaJIeTh METOIaMU HAyYHOT'O IMO3HAHUS B OMOJIOTUU: HAOIIOCHUE U OTMCAaHUE
KUBBIX CHCTEM, IPOLIECCOB U SBJICHHM, OpraHu3alus U TMpPOBEACHHE OHUOJIOrHYECKOTO
9KCIIEPUMEHTA, BBIIBU)KEHHE TUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIIETyEeMbIMU
BEJIMYUHAMHU, O0BSCHEHHE TOJYyYEHHBIX PE3yJbTaTOB, UCIOJb30BAHHBIX HAYUHBIX MMOHSTHI,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUHU MOJyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIC MPU3HAKH CTPOEHUS OWOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJISLUN, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOT€0IIEHO30B U KOCUCTEM,
OCOOCHHOCTH TPOIIECCOB: HACJIEICTBEHHOM M3MEHUYMBOCTH, €CTECTBEHHOrO0 OTOOpa,
BUJI000pa30BaHUs, MPUCTOCOOICHHOCTH OPTraHU3MOB, JCUCTBUS JKOJOTHYECKHX (PAKTOPOB
Ha OpraHU3Mbl, MEpEeHOCa BEIIECTB U IMOTOKAa HHEPrUM B JKOCHUCTEMAaX, aHTPOMOTEHHBIX
W3MEHEHUN B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEHIECTB M OMOT€OXMMHUYECKUX
LIUKJIOB B Ouocdepe;

yYMEHHE PUMEHATH MOMyYeHHbIC 3HAHUS 7151 OOBSICHEHUS OMOJOTHYECKUX MPOIIECCOB
W SIBICHHUM, Vi1 TPUHITUS MPAKTUYECKUX PELICHUI B TMOBCEAHEBHOW KH3HU C LEJIbIO
oOecrieueHrss 0€30MaCHOCTH CBOETO 3[0POBbS W 3/I0POBbS  OKPYXKAIOUIUX JIOJEH,
COOJIOZICHHUSI HOPM TPAMOTHOTO TOBEJIEHUSI B OKPY>KAIOLIEH MPUPOAHON cpelie, TOHUMaHUe
HE0OXOIMMOCTH HCIOJIb30BAaHUS JOCTUKEHUM COBPEMEHHON OMOJOTHH JJIs palliOHAIBHOTO
MIPUPOJIOTIONIB30BaHMS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 331a4H, COCTaBIATh CXEMBbI IIepeHoca
BEIIECTB M SHEPIHHU B SKOCUCTEMaxX (LleNH MUTaHUs);

YMEHHE BBINOJIHATH J1a00OpaTOpHBIE U MPAKTUUYECKHE paboThl, COOMI0AAaTh MpaBuia Ipu
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYI0OBAHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMALIUIO OHOIOTHYECKOTO
COJIep KaHus, BKJIFOYAIOIIYIO TICEBIOHAyUHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHHUKOB (CpeICTBa
MaccoBOi HH(pOpMalMK, HAay4yHO-TOMYJISIPHbIE MaTepuallbl), paccMaTpUBaTh TIJ0OAJIbHBIE
HKOJIOTUYECKUE MPOOJEeMbl COBPEMEHHOCTH, ()OPMHUpPOBATh IO OTHOIIEHHIO K HUM
COOCTBEHHYIO MO3HUIIUIO;

yMEHHE cO037aBaTb COOCTBEHHbIE IHMCbMEHHbIE W YCTHBIE COOOIIEHUs, 0000Imas
OuoJIOTNYecKyl0 HMH(OPMAIMIO M3 HECKOJbKUX HCTOYHUKOB, TI'PAaMOTHO HCIOJIb30BaTh
MTOHATUNHBIN arrapar ouosioruu.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBanue Koan4yecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NMPOrpamMMbl padoThI padoThbI
bubmuoreka IIOK
! bronorns kax Hayka 1 0.5 https://m.edsoo.ru/7f41¢292
5 ’KuBbie CHCTEMEBI U UX 1 bubmnoreka IIOK
OpraHu3aus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 6 05 bubmnoreka IIOK
CTPOECHUE KJIETKU ' https://m.edso00.ru/7f41c292
4 JKuznenesaTeabHOCTh 9 bubnuorexa [IOK
KJIETKHU 1 0-5 https://m.edsoo.ru/7f41¢292
PasMHOXeEHUE U
5 T — 4 1 bu6nuorexa [IOK
FHBIALY https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE M
6 W3MEHYHUBOCTD 10 1 1.5 bubmorexa [JOK
' https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
7 Cenekuusi OpraHu3MOB. 3 bubnuotexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnunotexa LIOK
8 P
C3CPBHOC BPeMA 1 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
34 2 4

YACOB I10 ITPOTPAMME



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

11 KITACC

HaumeHnoBanme KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
1 DBOIOLIMOHHAS 8 1 bubnuotexa [JOK
Oouosiorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHUE U o 110K
nOIMoTEKa
2 PASBHTHE HH3HH 10 1 0.5 https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranu3mMsl U
3 OKDVIKAIOLIAS 6 L 15 bubmuorexa [IOK
24 - ' https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa 1
4 HKOJIOTUYECKHE 9 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bu6nuorexa [IOK
° Pesepsiioe spens 1 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO
YACOBIIO 32 2 3

[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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxa KoHTpoJibHbIE IIpakTuyeckune A op
n/n Bcero U3YYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
buonorus B cucteme HayK.
MeTo bl TTO3HAHUS KUBOM Bu6 110K
nOJINOTEKA

1| mpupozer. IT. p. Ne 1 1 0.5 04.09.2024 https://m.eds00.ru/863e6564
«Hcmonp3oBanne
Pa3ITUYHBIX METOJIOB »

5 buonorndyeckne CHCTEMEL, 1 11.09.2024 bu6mmoreka [IOK
IIPOLIECCHI U UX U3YYEHHE https://m.eds00.ru/863e6564
XHUMHUYECKUM COCTaB BuG 10K

nonMMoTeKa

3 | wnerku. Bonan 1 18.09.2024 https://m.eds00.ru/863e674e
MUHEPATBHBIC COJTU

bu6mmoreka [JOK

4 | Jlammet. YraeBons! 1 25.09.2024 https://m.edso0.ru/863e6564

benku. CoctaB u cTpoeHue bubnmnoreka [JOK
2.10.2024

> 0eKoB 1 02.10.20 https://m.eds00.ru/863e6b72
DepMeHTBI —

OMOJIOTHYECKUe Eub 1OK
nonMMoTeKa

6 | xaramsatopet. JI. p. 1 0.5 09.10.2024 https://m.eds00.ru/863e6b72
Ne 1 «Karanutumueckas
AKTUBHOCTbH ()EPMEHTOB



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

HyxenHoBbIE KUCIIOTHI. bubmumoreka [IOK
’ ATD 16.10.2024 https://m.edso0.ru/863e6d5c
g Hexknerounsie hopmbl 93.10.2024 bubnnoreka [HOK
JKU3HU — BUPYCHI https://m.eds00.ru/863e6564
Hcropust u MeTO B BuG 10K
HOIMoTEKA
9 . A1
H3YHCHIA KIICTKH 06.11.2024 https://m.edso0.ru/863e6e88
Kiterounas reopus
Knerka kak nenoctHas bubmuorexa [JOK
10 A1,
JKABas cucTeMa 13.11.2024 https://m.edso0.ru/863e6564
Crpoenue
SYKAPUOTHUYECKON KIIETKHU bubnmorexa LHOK
11 ﬂy pNO o ' 05 20.11.2024 | https://m.eds00.ru/863e6ff0
- P W 2 «isyHeHne https://m.edsoo.ru/863e716¢
CTPOCHHUSI KIIETOKY
OOMeH BelecTB Win bu6mmoreka [IOK
12 A1
MeTa00IN3M 27.11.2024 https://m.edso0.ru/863e766¢
. bubnuotexa [JOK
13 A2,
DHepreTudeckuii oOMeH 04.12.2024 https://m.eds0o.ru/863e6564
bu6mmorexa [IOK
14 . A2,
dotocuHTE3. XEMOCHHTE3 11.12.2024 https://m.eds0o.ru/86367¢98
KonTponbnas pabota no
15 | TMC 18.12.2024
« XuszHenearenbHOCTD
KJIETKU»
Buocunres Oenka. BuG OK
16 | Peakiusi MaTpU4YHOTO 25.12.2024 nbmorexa L

CHHTE3a

https://m.edso0.ru/863e7aae



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

Tpancnsaus — OGHOCUHTE3

bu6mmoreka [IOK

17 Oenka 15.01.2025 https://m.eds00.ru/863e6564
DopMbI pa3MHOKEHUS Eu6 10K
. HOIMOoTEKA

18 | opranuzmoB. XXu3HeHHBIN 22.01.2025 https://m.edsoo.ru/8636564

LMKJI KIETKH.
Jenenue kiaeTku. MuTos.
JI. p. Ne 3 «Mwuto3 B bubnnoreka HOK

19 29.01.2025
KJIETKaX KOHUYMKa KOpellKa 0.5 https://m.edsoo.ru/863e7dc4
JyKa »

Meiio3. O6pa3oBanue u
Pa3BUTHE TIOJIOBBIX Eub 10K
nOInoTEKa

20 | knetok. OTIO0TBOPEHHE. 0.5 05.02.2025 httos://m.edsoo.ru/863¢81h6
JI. p. Ne 4 «Ctpoenue
MIOJIOBBIX KIIETOK»

21 NuauBunyanbHOE 12.02.2025 bu6nmoreka [JOK
pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

22 | "Hacie CTBeHHOgFKI/I " 19.02.2025 bubmmorera [TOK

a R https://m.eds00.ru/863e86f2
W3MEHYHUBOCTHU
3aKOHOMEPHOCTH
HACJICIOBAHUS ITPU3HAKOB. bu6mmoreka [IOK

23 26.02.2025
MounorubpunHoe https://m.edsoo.ru/863e8878
CKpEIINBaHHE
Jurubpunxoe

24 | ckpemuBaHue. 3aKOH 05.03.2025 bubmmorexa LOK

HC3aBUCHUMOI'O

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e7dc4
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

HACJICAOBaHUA [TPU3HAKOB

25

CreruieHHOE
HacJIeJOBaHHUE ITPU3HAKOB.
JLp.Ne 5
«MoHoTUOpUIHOE U
JUruOpuiHOE
CKpELIBaHU»

0.5

12.03.2025

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

26

I'eneTuka nona.
HacnenoBanue npu3Hakos,
CLIETUIEHHBIX C MOJIOM

19.03.2025

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

27

Hacnencreennas
M3MEHYUBOCTh. JI. p. Ne 7.
«AHanu3 MyTauui y
TPO30(HITBI»

0.5

02.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/863e6564

28

Henacnencreennas
M3MEHYUBOCTH. JI. p.

No 6 “MoauduranmonHas
W3MEHYUBOCTD,
BApUAIIMOHHBIN PSI U
BapUalLlMOHHAsA KpUBas »

0.5

09.04.2025

bu6nmoreka [JOK
https://m.edsoo.ru/863e8efe

29

I'eneTnka yemoBeka

16.04.2025

bu6mmorexa [IOK
https://m.edso0o.ru/863e8d78

30

KonrponbHas padora no
teMe «HacnencTBeHHOCTD
Y U3MEHYUBOCTbH)»

23.04.2025

31

Cenekius Kak HayKa

30.04.2025



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

npoiecc.

32

MeTonbl U 1OCTUKEHUS
CEJIEKI[MU PACTEHHUI U
JKUBOTHBIX

07.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

33

buorexHoorusa kax
0oTpaciib IIPOU3BOACTBA

14.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

34

O0600111eHNE 3HAHUN TTO
Matepuaiy, i3y4acMoMy B
10 xiacce

21.05.2025

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



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

11 KITACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTposibHbIe IIpakTHyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Oposntouus. Mcropust
pa3BUTHS IPECTABICHUN bubnnoreka [JOK
L 00 HBOJIIOLINH. 1 03.09.2024 https://m.edsoo.ru/863ea20e
Mertonbl nuzydeHus bubnuoreka [IOK
2 3BOJIIOLIUH. 1 10.09.2024 https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 | Muxpossomionns 1 17.09.2024 https://m.edsoo.ru/863e9cle
[Momymsius. JI. p. Ne 1
«CpaBHEHHE BUJIOB 110 bubnuoreka [IOK
4 24.09.2024
MOP(OIIOTHUECKOMY 1 0.5 09.20 https://m.eds00.ru/863e99c6
KPUTEPHIOY
JBroKyiye cuiibl
bu6mmoreka [JOK
5 | (ameMeHTapHbIE PaKTOPHI) 1 01.10.2024 https://m.edsoo.ru/863e0dad
HBOJIIOLIUN
EcrecTBeHHsIi 0TOOp U bubnuoreka [IOK
6 08.10.2024
ero (hopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbrathl 3BOMIOIUN. Eub OK
7 | p. N2 1 05 15102024 |PHosmoreka Il

«[IpucrnocobaeHHOCTD

https://m.edsoo0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

OpraHu3Ma

Hanpasnenus u nytu

MaKpO3BOJIIOLUH. bubnuoreka [IOK
22.10.2024

8 Heob6patumoctsb 0.20 https://m.edso00.ru/863e9cle
IBOJIIOLIUU
Ucrtopus xxu3nu Ha 3emiie
Y METO/bl €€ U3yUECHHUSI.

bubmuorexa [JOK
r 12.11.2024

o HTOTESH 0 https://m.edso00.ru/863ea5a6
IIPOUCXOXKICHUS KU3HU Ha
3emie

10 PasBuTne xu3nu Ha 3emiie 19.11.2024 bubmunorexa [JOK
110 3paM U IIepuo1am https://m.edsoo.ru/863eat6he
OcHOBHBIE 3TaIlbI
sBommtonuu. [1. p. Ne 1 bubnnoreka [JOK

11 26.11.2024
«3y4eHune ucKonaeMbIxX 05 6 0 https://m.edso0.ru/863ea8hc
OCTaTKOB»

12 CoBpemeHHas cucrema 04.12.2024 bubnuoreka [IOK
OpPraHU4eCcKOro Mupa https://m.eds00.ru/863ea48e
KonTponbhas pabota no

13 | Teme «BO3HMKHOBEHME U 11.12.2024
pa3BUTHE )KU3HU Ha
3emie»

14 DBOJIIOLMS YeTIOBEKa 18.12.2024 bubnuorexa [JOK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c

15 JIBYOKyIIre CHITBI 25 122024 bubnuorexa [JOK

((paxTopsr) aHTpOIIOTEHE3A

https://m.edsoo.ru/863ead44



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/863eac2c
https://m.edsoo.ru/863ead44

OCHOBHEBIE CTaaNH

bubmuorexa [JOK

16 IBOITIOIMH YETIOBCKA 14.01.2025 https://m.edso00.ru/863ea20e
Yenoseueckue pacel U Bu6 10K
UOIMOTEKA
17| npupombic ananTaum 21.01.2025 https://m.edsoo.ru/863eaea?
4eJIoBeKa
bu6mmoreka [IOK
18 | Dxonorus Kak HayKa. 28.01.2025 httos://m.edsoo.ru/863ea20e
19 Cpenpl oOuTanus u 04.02.2025 bubnuoreka [IOK
IKOJIOTHYECKHE (PAaKTOPHI https://m.edsoo.ru/863eafec
AlGuotnueckue GpakTOpHI.
JI. p. Ne 3. bubnnoreka [JOK
20 11.02.2025
«Mopdornoruueckue 05 https://m.edso0o.ru/863eb10e
0COOEHHOCTH PACTCHUIN.
buotnyeckue pakropsr. JI.
p.- Ne 4. «Bnusiaue cBeta bubnmnoreka [JOK
21 18.02.2025
Ha POCT U pa3BUTHE 0.5 https://m.eds00.ru/863eb348
YEpPEHKOB KOJIEyCay»
DKOJIOTHYECKHE
XapaKTePUCTUKU
nomymsiuuu. I1. p. Ne 2 bubnnoreka [JOK
22 25.02.202
«IToacyéT II0THOCTH 0.5 5.02.2025 https://m.edsoo.ru/863ea20e
TIOTTYJISIIIUE Pa3HBIX BUIOB
pacTeHun»
KonTponbhas pabota no
23 | teme «OpraHu3Mbl U 04.03.2025

OKpYyzKaroias cpcaa»



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ea20e

Coo01miecTBa OpraHu3MOB bubnmoreka [JOK

24 .0..
— OHMOIICHO3. 1 11.03.2025 https://m.edso00.ru/863eb46a
DKOJOTUYECKHUE CUCTEMBI bubmuorexa [JOK

25 (?KOCHCTEMBI). 1 18.03.2025 https://m.edso0.ru/863ea20e
[TpupoaHBIC SKOCHCTEMBI Bt 1IOK

nOIHOTEKA

26| Anponoreniie 1 08.04.2025 https://m.eds00.ru/863ea20e
9KOCHUCTEMBI.
OcCHOBHBIE TIOKa3aTEIH
9KOCHCTEMEI. Bt LIOK

uOIHOTEKA

21 BKOHOFH%CKHGU 1 15.04.2025 https://m.edso0o.ru/863eb5fa
nupamuipl. CBolicTBa
skocucteM. Cykueccusl.
buocdepa — rnobdanpHas bubnuoreka [IOK

28 9KOCHCTEMA 3eMITH 1 22.04.2025 https://m.eds00.ru/863ebb5e
3aKOHOMEPHOCTH

bu6mmorexa [IOK

29 | cymecTsoBaxHy 1 29.04.2025 https://m.eds00.ru/863ebd16
6uocdepsl
YenoseuecTBO B Onochepe bubmmoreka [JOK

30 3emin 1 06.05.2025 https://m.edso00.ru/863ea20e

31 CocymiecTBoBaHUE 1 13.05.2025 bubnuorexa [JOK
IIPUPOJIBI U YEIOBEYECTBA https://m.edsoo.ru/863ebale
O00011eHne TEMBI

32 | «CoobmiecTBa 1 20.05.2025
9KOJIOTHYECKHE CHCTEMBD)

OBIIEE KOJIMYECTBO 39

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

[Taceunuk B. B. buonorus: 10 kmacc: yue0. ans o0meoOpa3oBar.opraHu3anuii: 0a30BbIi
ypoBens/ (B. B. [laceunuk u n1p.); mox penakmueii B. B. [Taceunuka. — M. : [Ipocsemienue,
2019.- 224 c.: un.- (JIuaus Ku3HN)

[Taceunuk B. B. buonorus: 11 kmacc: y4e6. mis obmieoOpa3oBar.opranu3aiuii: 0a30BbIi
ypoBens/ (B. B. Ilaceunuk u ap.); mox pemakmuein B. B. [laceunuka. — 3 m3n.- M. :
[Tpoceemenue, 2021.- 272 c.: un.- (JIuaus KU3HN)

METOANYECKHUE MATEPHUAJIBI V1A YUUTEJIA

[Taceunux B. B. buonorus: 10 knacc: yue6. mist obmieoOpasoBar.opraHu3anuii: 0a30BbIii
ypoBens/ (B. B. [laceunuk u np.); mox penakuueii B. B. Ilaceunuka. — M. : [IpocBemienue,
2019.- 224 c.: wi.- (JIuHMS )XKU3HN)

[Maceunuk B. B. buomorus: 11 xmacc: y4e0. mis oOmeoOpa3oBaT.opraHu3anuii: 0a30BbIH
ypoBens/ (B. B. Ilaceunuk u ap.); mnon penakuueir B. B. [laceunuka. — 3 m3g.- M. :
[Ipoceemenue, 2021.- 272 c.: un.- (JIunus Ku3Hn)

Hukumosa B. A. buonorus (6a3oBbiii ypoBenb). Peanuzanus @I'OC ocHOBHOro 0OIIero
oOpa3zoBanHus: MeTogudeckoe rmocodue s yuaurens / E. A. Hukumosa, I'.}O. Cemenoga.-
M.: ®I'bHY «MHcTuTyT cTpateruu pa3Butus oopazoBanusi PAOy, 2022.- 166 c.: u.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

®denepanbHbINA IEHTP HHPOPMAIIMOHHO-00pa3oBaTeNbHEIX pecypcos //hhtp: fcior.edu.ru
Oduunansueiii cait OO0 « Mynbstrypok» //hhtp: multiurok.ru

Odunmanehsiii caiit OO0 « Uudoypo» //hhtp: infourok.ru

Enunas Komtekmust iudpossix obpasoBatenbhbix pecypcos//htpp: school-collection.edu.ru
Poccwiickast anexTponHas mikosa//http: resh.edu.ru
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