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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yue6HOTO nipeameTta «buonorusy (0a30BbIi YPOBEHB) IS
obyuarormuxcst 10-11 imaccoB (mpenmetrnas o0iacTh «EcTecTBEHHO-HAay4YHBIC
npeamets») paspaborana AHOO «Axanemuueckas rumHazus «HAJIEXIA»
(manmee cootBeTcTBeHHO — Pabouasi mporpamma, ['MMHa3us) B COOTBETCTBHM C
TPEOOBAHUSIMU U C YUETOM:

- @epepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3oBaHuu B
Poccuiickon @enepannn»;

- Pacnopsikenust IlpaBurensctBa P® ot 29.05. 2015 Ne 996-p «O6
yTBepkaAeHun Crtpareruu pa3BuTus BocnuTaHus B Poccuiickoin denepanuu Ha
nepuon a0 2025 roga» (nanee — Ctparterus pa3BuTus Bocnutanus B PD);

- mpukaza MunnpocBemienust Poccum ot 22.03.2021 Ne 115 «O6
yrBepxkaeHun llopsiaka opraHu3anud W OCYIIECTBJICHHA 00pa30BaTeIbHON
NEeATEIPHOCTH IO  OCHOBHBIM  00II€O0pa3oBaTelNbHBIM  IporpaMmaM  —
0o0pa3oBaTeNbHbIM MpOTpaMMaM Ha4aJlbHOTO OOIIEro, OCHOBHOIO OOILEro u
CpemHero o0Iero oOpa3oBaHUs;

- mpukaza MunnpocsBemienust Poccum ot 17.05.2012 Ne 413 «O6
yTBEpPXKJIeHUU (eepaibHOrO TOCYJIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa
cpenHero oo1ero o0pa3oBaHush C UBMEHEHUSIMU U AonoaHeHusMu (nanee — I'OC
COO);

- mpukaza MunnpocBenienust Poccum ot 18.05.2023 Ne 371 «O6
yTBepKAeHUH (eaepaibHO 00pa30BaTeIbHOW MNPOrpaMMBI CPEIHErO OOIIEro
00pa3oBaHUsN;

- CIT 2.43648-20 «CaHUTApHO-IMIUIEMHUOJIOTHYECKHE TpeOOBaHUS K
OpraHu3aNMsIM BOCTHTAHUS W OOY4YEHHUsS, OTIbIXa W O3JOPOBJICHHS JETeH U
MOJIOZICKI», YTBEPKIACHHBIX IMOCTAHOBICHHEM TJIABHOTO CAaHUTAPHOTO Bpaya
ot 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «['urmennueckue HOpPMATUBBI W TPEeOOBaHHUS K
obecrnieyeHn0 6€30MacHOCTH U (MJIM) OE3BPEAHOCTH JIJIs UeJIOBEeKa (paKTOPOB CPE/Ibl
oOuTaHus», YTBEPKICHHBIX ITOCTAHOBICHHEM TJIABHOTO CAHUTAPHOTO Bpaya
ot 28.01.2021 Ne 2;

- Konuenmuu skojiormueckoro  oOpa3oBaHusi B cUCTeMe  OOIIero
obpazoBanusi (omo0OpeHa pelieHreM (peaepaibHOTO  y4eOHO-METOANYECKOTO
o0beuHEHNs 10 001IeMy 00pa3oBaHu0, TPOTOKOI OT 29.04.2022 Ne 2/22);

- OCHOBHOU 00pa30BaTEIBHON MPOTPaAMMBI CPEAHETO OOIIET0 00pa30BaHUS
['umuasuu (nanee — OOIT COO ['mmuazun);

- yueOHOro IjlaHa CpeaHero oOIero odopa3oBaHUs HA TEKYIIMH y4ueOHBIN
roja I'mMmHazuu;
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- paboueii mporpamMmsbl Bocriutanus [ uMHa3nw;
- (¢enepanpHO paboyeil MporpaMMmbl CPEIHETr0 OOIIEero 0O6pa3zoBaHUS IO
ydyeOHOMY npeamMeTty «buosorusy (0a30BbIil YPOBEHB).

[Ipu pa3paboTke mporpaMmbl TO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
oTpeNielICHUs] TOAX0M0B K (OPMHUPOBAHUIO COACPKAHUSA ydeOHOTO mMpeaMera
«buosiorus» coctaBWIM: KOHIENTyalbHble TmonoxkeHus DPIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX LENSIX U
MPUHITUTNIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero oopazoBanus B Poccuiickoit denepaiinu, a TakKe MOJI0KESHUS O Crienpuke
Ouonoruu, €€ 3HAYEHWU B TIO3HAHUM KUBOM MPUPOJABI U OOECHEYEHHUU
CYyIIECTBOBaHMS 4YesioBeueckoro obmiectBa. CorjiaCHO Ha3BaHHBIM MOJIOKEHUSM,
oTIpe/ieTICHbI OCHOBHBIC (DYHKITMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aét MPeaCcTaBICHUE O MEIsIX, 00 O0Iel cTpaTerun
00y4eHus, BOCIUTAHUS U Pa3BUTHs 00yUaIOLUXCs CPEACTBAMH YU4EOHOTO ITpeiMeTa
«buonorus», onpenenser 00s13aTeNbHOE MPEAMETHOE COJEPKAHUE, €0 CTPYKTYPY,
pacmpejesieHde Mo paszfeliaM M TeMaM, PEKOMEHAYEMYIO TOCIeq0BaTEIbHOCTD
U3Yy4YeHUsI YIeOHOTO MaTepraia ¢ y4€TOM MEKITPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM 0Opa30BaTEIbHOTO TIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJarImMxcs.

B nporpamme no 61ona0run TaKKe yUuThIBAIOTCS TPEOOBAHUS K IIJIAHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHbIM W MPEIMETHBIM pe3yJbTaTaM oO0ydeHUs B
dbopmupoBaHUT OCHOBHBIX BUJIOB y4eOHO-TI03HABATEITHLHOM
NEeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOYYaIOMIMXCS TIO0 OCBOCHHIO COJACPIKAHUS
OHOJOTMYECKOr0 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIN ypOBEHB) peain30BaH
MPUHITUIT TPEEMCTBEHHOCTH B HM3yYCHHMHM OWoOJoTHH, Ojarojmapss 4yeMy B HeH
MPOCMATPUBACTCS HANPABICHHOCTh HA PAa3BUTHE 3HAHWW, CBSI3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpUEHTALUNA JTUYHOCTH, SKOJOTUYECKOTO MBIIIJIEHUS, MPEICTABICHUN O 3J0pPOBOM
o0Opase XKU3HU U OEpEeKHBIM OTHOILIEHHWEM K OKpY’Kalollleld MPUPOIHON cpele.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUH O
CTPOCHHUH KUBBIX CUCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTHH YAEJICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MOBCEIHEBHOM >KU3HU ISl PEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCle: NpO(QUIAKTUKU HACIEACTBEHHBIX 3a00JI€BaHUW YEJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYIbTUPOBAHMS, 000CHOBAHUS YKOJIOTHIECKH IIeJIeCO00Pa3HOTO
MOBEACHUS B OKPYXAIOWIEH NMPUPOIHON Cpeae, aHAIM3a BIUSHUS XO35IMCTBEHHOU
JESATEIbHOCTH YEJIOBEKA Ha COCTOSIHME MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
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Ycunenue BHHMaHWS K TPUKIATHON HAMPaBICHHOCTH Y4YeOHOTO TIpenMeTa
«buonorusy MpoAUKTOBaHO HEOOXOTUMOCTHIO O0ECTICUCHHUS YCIOBUM JIJISl PEIICHUS
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJIHHOTO OMOJIOTHYECKOro 00pa3oBaHMsl, KOTOpas
npeanosaraeT (GOpMUPOBAHHE y OOYYAIOMIMXCSA CHOCOOHOCTH aJanTHPOBATHCS K
MU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCsS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpemHero oOmero o0pa3oBaHUS 3aHUMAECT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE y OOYYAIONIMXCS MPEACTABICHUA O
HAy4YHOW KapTHHE MHUpPA, paclIupseT M 0000IaeT 3HaHUS O KUBOH Mpupoje, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OPTraHW3allid M DBOJIOIUHU, CO3MaET
yCIOBHSI  JUIS:  TIO3HAHWS  3aKOHOB  JKMBOW  MPHUPOJIBLI,  (OPMUPOBAHUS
(YHKIIMOHATBFHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO M 0e30macHOro oOpasa
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, [ICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonwimoe 3naueHne OMOIOTHS UMEET TAKKE JJIST PEIICHHS BOCITUTATEIBHBIX U
pa3BUBAIOIIMX  3aJa4  CpeJHEro  oomero  oOpa3oBaHus,  COIMATM3AINH
oOydaromuxcs. M3ydenue Omonoruu obecreynBaeT yciaoBus sl popMUpOBaHUS
WHTEIJICKTYallbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJBTYpPbhI, CIIOCOOCTBYET HMHTETpAIlMi OMOJIOTHYECKUX 3HAHUU C
NIPEJICTABICHUSIMH U3 JIPYTHUX YICOHBIX MMPEAMETOB, B YaCTHOCTH, (PH3UKU, XUMUU U
reorpadun. Ha3BaHHBIE TOJNOKEHHS O TpeIHA3HAYCHUH YYeOHOTO IpeamMera
«buonorus» CcoCTaBWIM OCHOBY JUIS OTMpPEICIICHUS TOAXOIAOB K OTOOpY W
CTPYKTYpPUPOBAHHUIO €T0 COACPXaHMs, MPEACTABICHHOITO B MPOTrpaMMe II0
OMOJIOTUH.

Ot60p conepxanusi yuebHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJIbTypOCOOOpPa3HOTO IMOAXO0/d, B COOTBETCTBHUHU C
KOTOPBIM OOYyYaloIUecs JTOJKHBl OCBOUTH 3HAHWUS W yMEHHs, 3HAYUMbIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEASIAIONIUE aJeKBaTHOE TIOBEICHHE
YelloBeKa B OKpY’Karolleld MPHUPOAHOIM cpese, BOCTPEOOBAHHbBIE B MOBCEIHEBHON
KU3HH M TPAKTUYECKON AesTenpbHOCTA. Oc000€ MECTO B 3TOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COCPKAHUS, KOTOPBIE CIy>KaT OCHOBOH T (POPMUPOBAHUS
NPEJCTaBICHU O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa U
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yYMaHH3aIlUU
OMOIOrHUECKOT0 0Opa30BaHMSL.

CTpyKTypupoBaHHE COACpX)aHUS Y4eOHOro Marepuaja B MPOrpaMMe II0
OMONIOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHUs 3HAHHWHA 00
OTIUYUTETIFHBIX OCOOEHHOCTSX JKUBOH MPHUPOJBI, 0 €€ YPOBHEBOW OpraHW3aIluu U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOro npenmera «buomorusny
BBIJICJICHBI CIICIYIONINE COAEpKaTeIbHbIe TUHUHN: «brosorus kak Hayka. MeTobl
Hay4yHOro To3HaHUsM», «KieTka kxak Ouomormueckas cucrema», «OpraHu3Mm Kak
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Oononornyeckas cuctema», «CrucreMa W MHOTOOOpa3we OPraHUYECKOTO MHPAy,
«IBOJIOLUS KUBON MPUPOJBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lenp u3yuenus yueObHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJICHHE  OOYyYAOMIMMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHAITBHOU
OpTraHU3allMi >KUBBIX CHCTEM pAa3HOTO paHra ¥ MPUOOpPETEHUE yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3yuyeHus: yueOHoro npeamera «buonorus» Ha 6a3oBom
ypOBHE 00€CIIeUNBAETCS PEIICHUEM CIEAYIONINX 3a/1a4:

OCBOCHHE OOYYAIONIMMHUCS CHUCTEMBI 3HAHWUW O OHMOJOTUYECKUX TEOPHSIX,
YUYEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKallluX OCHOBOU
JUIsl (pOPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MMO3HAHWS, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIAAIONIUXCS OTKPHITHSIX U COBPEMEHHBIX
HCCIIEOBAaHUAX B OMOJIOTHU;

dbopmupoBaHrUe y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUIEKTYyaJlIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalIM3a JAaHHBIX O MYTIX pa3BUTHUS B
OMONOTUY HAYYHBIX B3IJIIIOB, WIEH M TOIXOOB K WM3YUYEHHUIO JKUBBIX CHCTEM
pa3HOro YpOBHS OpraHHU3aliH;

CTAaHOBJICHHE Yy oOydaroummuxcsi oOmeil KyJabTypbl, (YHKIIMOHAJILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa KMBOW MPUPO/Ibl HA OCHOBAHUM 3HAHUM U OTBITA, MOTYUYEHHBIX TPU U3yUYEHUN
OouoJiorny;

dbopmupoBaHre y OOydYaOMMXCA YMEHHA WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUWA B MPAKTUYECKON JIESITENIbHOCTH YeNOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIIOBEKOM YKHBOM
PUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOITIOICHUS STUYECKHUX
HOPM TIPU TIPOBEICHUH OMOJIOTMYECKUX UCCIIEIOBAHUN;

OCO3HaHUE IIEHHOCTH OWOJOTMYECKUX 3HAHUU JUIsl TIOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

IPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KHU3HU IJIs
OLICHKH MOCJEACTBUN CBOEH JIESITETbHOCTH IO OTHOLICHUIO K OKPYXKAIOLIEN Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHME M COOJIOJIEHHE MEpP NPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpennero oOmero oOpazoBaHusi «buosorus», uzydyaemass Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB NpeIMETHON 001acTh « ECTeCTBEHHO-HAYyYHbIE IPEIMETHD.
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Jlist m3ydennsi Ouoaoruy Ha 6a30BOM YPOBHE CpEHETO 001Iero o0pa3oBaHus
oTBOoAuTCs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HenemO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, (puiocodueit, STUKOM, 3CTETUKON M MPaBOM.
Ponb 6uonoruu B opMUpOBaHUN COBPEMEHHON HAYyYHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOABI (HAOIIOEHUE, SKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, KiaccupuKkalnus, MOJAETUPOBAaHUE, CTaTUCTHYeckas oOpaboTka
JTAHHBIX ).

JdemoHcTpanuu:

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

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

JlabopaTtopHble u npakTHYecKHe PadoThbI:

[Tpaktnueckas pabora Ne 1. «Mcmonb3oBaHue pa3iWYHBIX METOAOB IpU
U3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U MX OPraHU3AIUA.

Xusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ononoruu. Otaudne
YKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CBoiicTBa OMOCHCTEM U BX pa3HOOOpasue. YPOBHU OpPTaHU3AIUN OMOCHCTEM:
MOJEKYJSIPHBIM, KIETOYHBIN, TKAHEBbIA, OPraHW3MEHHBIN, MOMYJSALHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€01IeHOTUYECKUH ), OMOCHEPHBIi.

JdeMoHcTpanuu:

Tabmuibr n cxembl: «OCHOBHBIC MPU3HAKU KU3HW», « YPOBHU OpTraHU3AINH
YKUBOW MPUPOIBD.

O6opynoBanue: mojesb MoJiekybl JIHK.

Tema 3. XumMuuyecKkni COCTaB U CTPOEHNE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaAIbHBIX BemeCTB B KkieTke. [lopmepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue OeiakoB. AMUHOKUCIOTBI — MOHOMEPBI OEJIKOB.
He3zameHnnmble n 3aMEHHMbIE aMUHOKHUCIIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpPhI ~O€IKOBOW MOJIeKyJbl (TIEpBUYHAS, BTOPWUYHAS, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHe CBoiWicTBa OenkoB. buonorundeckue
GyHKITUU OCIKOB.
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depmenThI — OHoOrHUecKue Kataau3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cyOctpatHas cneuudpuyHoctb. Kodepmentsl. Burtamubbl. Otanuus
(GbepMEHTOB OT HEOPTraHUYECKUX KaTau3aTOPOB.

YrieBoibl: MOHOCaXapuabl (TITF0K03a, pr003a 1 Ae30KCUpr003a), AUcaxapuiabl
(caxapo3a, JlakTo3a) M ToJHMcaxapuibl (Kpaxmaj, T[JUKOTeH, UEeJUII0JI03a).
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuasl:  Tpurauuepuabl, QocPoaunuasl, crepouasl. [HapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu saunuaoB. CpaBHEHUE
yTIEBOJIOB, OEJIKOB M JTUMUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxkneunoseie xucnmorel: JHK wn PHK. Hykmeornaer — MoHOMeEpHI
HyKJIenHOBBIX Kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Buaet PHK. AT®: ctpoenue u pyHKIUU.

[{utonorus — Hayka o kieTke. Kiietounas teopust — NpuMep B3auMOJEUCTBHUS
uzaei u (akToB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUEHHS KIETKH.

Knerka xak nenoctHas xuBas cuctema. O01ne npu3Haky KJIeTOK: 3aMKHYTast
HapykHass MmemOpana, Monekynbl JIHK kak renernueckuii ammapar, cuctema
cuHTe3a Oernka.

Tumsl KIETOK: »JyKapuoTHyecKas W mpokapuotuyeckas. OcoOeHHOCTH
CTPOEHHUs MPOKapUOTHYECKON KieTkH. KilerouHass creHka Oakrtepuil. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IpUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIMKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pynkuuu. [{utonnazma u eé
opranounbl. OmHomeMOpanabie opraHounbl kinetku: JIIC, ammapat ['onbmxw,
an30coMbl.  [1oyaBTOHOMHBIE OpPraHoOWIbl KIETKH: MHUTOXOHIPHUH, IIACTUIBI.
[Ipoucxoxxienne MUTOXOHJApUN W TuiacTua. Bunbl mmactua. HememOpaHHbIE
OpraHouAbl KJIETKU: PHUOOCOMBI, KIIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KryTUKA. ODyHKIIMU OPraHOWIOB KJIETKU. BKitoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sipa: saepHas o0o0JiouKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCrOpPT BEWIECTB B KJIETKE.

JdemMoHncTpanun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Juarpammel: «PacnipeenieHne XuMHUECKUX AJIEMEHTOB B HEKMUBOW TPUPOJIEY,
«Pacripenenenne XuMU4eCKUX 3JIEMEHTOB B AKUBOU IPUPOAEH.

Tabmuipr u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OesKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «CtpoeHue MosieKyJibl
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AT®», «CTpoeHne 3yKapuOTHYECKOU KIETKN», «CTpOEHHE >KMBOTHOU KIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHue MPOKApUOTUYECKOW KIIETKNY,
«CtpoeHue spa KIEeTKN», « Y TIeBOAbD), «JIMIuasD.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpyZOBaHHME MJisi MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCcTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

JlaGopaTopHble U NpaKTUYECKHE PadOThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl UM KaTajaasbl)y.

Jlabopatopuass pabora Ne 2. «lM3ydeHwe CTpOCHHS KJIETOK pPACTEHUH,
KUBOTHBIX M OakTepHil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpONpernaparax M HX
OIIMCaHUE».

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BemecTB, WM MeTa00Iu3M. ACCUMUIIAIMS (TUTACTUYECKU OOMEH) |
JTUCCUMUTISIIINSA (SHEPTeTHUECKUi OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPruM B MOHUMAHUU
MeTabou3ma.

Tuner oOMeHa BemecTB: aBTOTpO(dHBIN U TeTepoTpodHbIi. Ponb dhepmeHTOB B
oOMeHe BeIIEeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTh HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A VISl KU3HHU
Ha 3emuie. Bausinue ycnoBuii cpeapl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMocrHTe3. XEeMOCHHTE3UPYIONIe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS
YKU3HU Ha 3eMIIE.

DHepreTudeckuii oOMeH B KJeTke. PacierieHue BelecTB, BbIACICHHE U
aAKKyMYJHUPOBAHHE SHEPTUH B KIJIETKE. DTaIbl SJHEPTETUIECKOTr0 oOMeHa. [ mukonms.
Bpoxenne u ero Buabl. KucinopogHoe OKHCIEHUE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPHEeKTUBHOCTh IHEPTETUUECKOTO 0OMEHA.

Peakuun wmatpuyHoro cuHTte3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzanusi renernueckoil wHGoOpMaIlMU B KIETKe. ['€HETHYECKHM KOO U €ro
cBoiictBa. Tpauckpunims — Matpuunblii cuate3 PHK. Tpancasmius — 6uocunres
Oenka. Otambl TpaHciasiuuu. KoaumpoBanue amuuokucinor. Pombp pubGocom B
onocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOEGHMSI M JKMU3HEHHOTO IIHMKJIa BHUPYCOB.
bakrepunodaru. bomesnn pacTteHmid, >XKMBOTHBIX M YEJOBEKa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36ynutens CIIM/a.
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OOpatHass ~ TpaHCKpUIIIIMS, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanuu:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Meradomuzm», «MuUTOXOHAPUSY,
«JHepreTudeckuii oOmen», «Xiopomiacty, «Potocuntes», «Ctpoenue JIHK»,
«CTtpoeHue U PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xku3HeHHbIH Uk Bupyca CIIM]a,
OakTepuodaray, «Permukarms JTHK».

ObopynoBanue: moaenu-anmuikanuu «Yasoenune [IHK u tpanckpummmsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUAYAJbHOE PA3BUTHE OPTraHU3MOB.

KieTouHpIii MK, WU JKU3HEHHBIM NHKI KiIeTku. MHTepdaza W MUTO3.
[Ipomeccrl, mpotekatomue B wHTep(daze. Perumkamus — peaxius MaTPUYHOTO
cunteda JIHK. Ctpoenune xpomocomM. XpOMOCOMHBII HabOp — KapUOTHIL
JIMTTON THBIN U TalUIOWJHBIH  XPOMOCOMHBIE  HaOOpHI. Xpomatuisl.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHMSI W HWHIAMBUAYAJIBHOTO  Pa3BUTHUSA
OPTaHU3MOB.

Henenue knetku — muto3. Craaum murtosa. lIpoueccel, npoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. bUOJOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — anomnTos.

@dopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecrolioe U moJjioBoe. Buasl Oecrionoro
Pa3sMHOXEHMS: JICJICHUE HAJABOE, IIOYKOBAHWE OJIHO- KM MHOTIOKJIETOYHBIX,
criopooOpazoBaHue, BETETATHBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €T0 3HAYCHHE JJIS CEJICKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. IIponeccel, NpoucXoAsIMe Ha CTaausixX Meno3a.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buonormueckumt cmsbicia u
3Ha4YeHUE MEHo3a.

["ameToreHes — mporecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHuE U Pa3BUTHE MOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u]l, AWIEKIIeTKa) — CHEepPMAaTOreHe3 M OBOICHES.
OCcoOEHHOCTH CTPOCHHS SUIECKIETOK M crepMaTo3ouaoB. OrmuiogoTBOpPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drarbl SMOPHUOHATBLHOTO PAa3BUTHUSL Y TMO3BOHOUYHBIX >KMBOTHBIX:
npoOneHne, racTpyismus, opraHorene3. IloctamOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BHUTHS: TpSIMOe, HempsiMoe (IHMYuHOYHOE). BriumsHue
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Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHU, CTAIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuiel u cxembl: «DOpMBI pa3sMHOXKEHHUSI OpPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHME Yy IIBETKOBBIX pacTeHuil», «BereratuBHOe pa3MHOXKEHUE
pactenuit», «Jlenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounstii nukmy, «Pemnmukamus JIHK», «Mwuto3y,
«Menos», «Ilpsmoe n Henpsmoe pazButue», «l'amerorenes y MiIEeKONUTAIOUX U
4enoBeka», « OCHOBHBIE CTaIUA OHTOTE€HE3.

O6opynoBanue: MHKPOCKOTI, MHUKpOHpenapaTsl «CnepmaTto3onpl
MJICKOIIATAIOWIETO», «SHIEeKIeTKa MiIeKonuTarmero», «KapuoknHes B KieTKax
KOpEIIKa JyKa», MAarHuTHAas MOJENb-alIUIMKanus «/leleHue KIEeTKn», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHass pabora Ne 3. «HaGmomenne MHUTO3a B KIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy.

Jlabopatopuass pabora Ne 4. «/3ydeHwe CTPOCHHS TOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieicTBEHHOCTh M KBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mlctopus pa3Buths reHeTUKU. Ponb nuronorun
¥ OMOpPUOJIOTUU B CTAaHOBJICHWHM TE€HETUKH. BKIam poCCHICKUX M 3apyOeiHBIX
VYEHBIX B Ppa3BUTHE TEHETUKU. METOJbl TEHETUKH (TMOPUIO0JIOrMYECKU,
UTOT€HETUYECKUM, MOJEKYJISIPHO-TeHeTUUeCKHil). (OCHOBHbIE T'€HETHYECKUE
NOHATHS. ['eHeTHnYecKas CHMBOJIMKA, UCTIOJb3yEMasl B CXEMaX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . Mennaenem.
MonoruOpuaHoe CKpellMBaHWe. 3aKOH €IWHOO0Opa3ust TUOPHUIIOB MEPBOTO
nokosjeHusd. [IpaBuino qoMUHUPOBaHMS. 3aKOH paCIICIUICHUS] TPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [1oJHOE U HeMmoTHOEe TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluBaHue. 3aKOH  HE3aBUCHMMOTO  HacledOBaHUS
npu3HakoB.  l[uToreHeTHYecKMe  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouee ckpermuBanye. Mcnoap30BaHe aHAIM3UPYIOIIET0 CKPEIUBAHUS
JUTs1 OTIpEIeNIeHUsI TEHOTHUIIA OCOOH.

CueryieHHOe HacneAoBaHue rpu3HakoB. Padota T. Moprana 1o cuernjieHHOMY
HacJIEOBAaHUIO F'eHOB. HapylieHue clienieHus reHoB B pe3yJibTaTe KpOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTUYeCKue KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpEAeICHUE Moyia. AYyTOCOMBI U TOJOBBIC
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHeie opraHu3mbl. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHnunBOCTh. BUbl H3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponmp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. BapuallMoHHbIN sl M BapUallMOHHAS KPUBAs.
Hopma peakumu npusHaka. KoinuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKM M HX
HOpMa peakuuu. CBoicTBa MOIU(PUKATIMOHHON U3MEHYUBOCTH.

HacnenacTBennas, wiam TEHOTHUNUYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTalimoHHasi "3BMEeHUMBOCTh. Kitaccudukanus MyTanuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluuid. MyTtareHHbie (aKTOPBHI.
3aKOH rOMOJIOTMYECKHUX PAOB B HacieAcTBeHHOU n3meHunBoctd H. M. BaBuioga.

BHesaepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOAbI T€HETUKU
YyeJIOBEKA: reHeaJlOrnUeCKUH, OJIM3HEIIOBBIM, [IMTOT€HETUYECKUH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKUM. CoBpemeHHOE ONpeeIICHHUE reHOTHUNA!
IIOJITHOTEHOMHO€ CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacnencTtBenuble 3a0o0jeBaHUsS 4YEIOBEKA: TE€HHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOW MpPepacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue M reHepatuBHble MyTanuu. CTBONOBBIE KIETKH. [IpuHIUITBI
310pOBOTro 00pa3a KU3HH, TMATHOCTUKU, MPOPUIAKTUKH U JCUSHUS TEHETUUECKUX
0one3Held. MenuKO-reHETUYECKOE KOHCYJIbTHPOBAHHWE. 3HAYEHUE MEIUIIMHCKOM
T€HETUKHU B MPEJOTBPAIECHNHN U JICUCHUN TeHETHYECKUX 3a00JIEBaHUI YEITOBEKA.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBuinos.

Tabmuiel u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHHUE U €T0 IUTOTCHETHYECKAast
OCHOBa», «3aKOH PaCILEIUICHUS 1 €r0 IUTOr€HETHYECKasi OCHOBA», «3aKOH YUCTOTHI
rameT», «/Iurndbpuanoe ckpemuBanuey, «L{luronornyeckue 0CHOBBI TUTHOPUTHOTO
CKpeluBanusa», «Meno3y», « B3auMoIeicTBUE aJUIeIIbHBIX T€HOB), «l eHeTnuecKue
KapThl pacTeHUH, )KUBOTHBIX U 4eJoBeKa», «I eHeTnka mojia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOIO C MOJIOM», «KapuOTHUIIBI 4eloBEKa W YKUBOTHBIX,
«Bugbl u3meHunBoCTH», «MoaudukanmoHHas M3MEHUYMBOCTHY», «HacnepoBanue
pesyc-hakTopay, «I'eHeTnka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue: Mojenu-anmInKauud «MOHOTHOPUIHOE CKpELIMBAHUEY,
«HenonHnoe nomuHupoBaHue», «JuruOpunHoe ckpenuBaHue», «llepekpéct
XPOMOCOMY, MEKPOCKOII 1 MUKpoTipenapart «JIlpo3oduinay (Hopma, MyTariuu GopmbI
KPBUIBEB U OKPACKU Teja), repoapuii «I'opox moceBHOM.
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JlabopaTtopHble H NpaKkTHYecKHe PadoThbI:

JlabopaTtopHas pabota Ne 5. «3ydyeHue pe3yiabTaTOB MOHOTHMOPUAHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIpEnapaTaxy.

Jlabopatopnas pabota Ne 6. «M3ydenne MoanbuKaIMOHHON N3MEHUNBOCTH,
MIOCTPOCHHUE BAPUALMOHHOTO PSJia U BAPUALIMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckas pabora No 2. «CocraBlieHME€ U aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa U IPOLECC. 3APOKACHUE CEJEKIMU U JOMECTUKALUL.
VYyenue H. U. BaBuiosa o ieHTpax mpoucxoxAeHUsI 1 MHOT000pa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl IpOKCX0KIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJ1a, INTAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCOBbIi ¥ MHANBUAYAIbHBIN OTOOPHI B
CEJIeKUMU pPAcTeHUl W JKUBOTHBIX. OIlLlEHKa 3KcTepbepa. BiM3KOpoaCTBEHHOE
ckpeuuBanue — HUHOpuauHT. Ywucras nuHug. CKpellMBaHUE YHUCTHIX JIMHUM.
['erepos3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHe — ayTOPUAMHT.
OTtpanénHas rudpuauzanus 1 e€ ycnexu. MIckycCTBEeHHbBI MyTareHes v MoJlyYeHHue
NOJIUTIONIOB. JIOCTHKEHNS CENEKIIMHU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buoTtexHONOTHs Kak OTpacib NPOW3BOACTBA. ['€HHAs WHMKEHEpHs. OTambl
co3nanusi pexomOuHanTHo JIHK wu TpaHcrennsix opranusmoB. KierouHas
uHxeHepus. Kiierounble KyJabTypbl. MUKPOKIOHAJIBHOE PA3MHOKEHHUE PACTEHUMN.
KioHupoBaHue BBICOKONPOIYKTUBHBIX —CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue U dtudeckue  mnpobimemb. MO - re”eruuecku
MO (ULIIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauumu:

[Toptpersr: H. M. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabmuubr u cxembl: kKapta «lleHTphI TPOWCXOXKACHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuausanus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnounus», «OO0beKTH OWoTexXHONOTHNY, «KieTouHble KymbTypel u
KJIOHUpOBaHue», «k KoHCTpyHnpoBaHuE U NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHu, repoapuii «CebCKOX03iCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOJAbl M JOCTHXKEHUS CENEKIMU pPACTEHUU U
JKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIMIO, IJIEMEHHY IO bepmy,
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COPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, JIAOOPaTOPHIO
arpOyHMBEPCUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[Ipeanocbulkn BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BrnusHue 3BOJIIONMOHHON TEOpUM HAa pPa3BHUTHE
OMOJIOTUHU U APYTUX HAYK.

CBuzerensctBa 3BoNONUU. [lameoHTONOrMYECKUE: TMOCIEN0BATEILHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznnune GayH u Gaop MaTepruKkoB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA U PA3NUYUS SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHbIC, aHAJIOTHYHbIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OUOXUMHUYECKUE: CXOACTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX MyTeH y BCex
OpPraHU3MOB.

OpomonrionHas teopusi Y. Jlapuna. Ilpeanochbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAECIEHHAS] U3MEHYHUBOCTb,
O6opn0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosorus. [lomymnsuus kak eAMHUIA BUAA U SBOJIOLUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupojae. MyTallMOHHbIN
IpoLEecC M KOMOMHATHBHAas W3MEHYUBOCTH. [lOMyNsAlMOHHBIE BOJHBI U JApeild
reHoB. M301us 1 MUTrpanus.

EcrectBeHHbIil 0TOOp — HampaBisoomuil  (akTop SBOIOIUUA. DOPMBI
€CTECTBEHHOTO 0TOODA.

[Tpucnoco6eHHOCTh OpraHU3MOB Kak pe3yJbTaT 3Bojtouud. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(03bl U UANOATANTALINH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoOBHbIE  (HOPMBI
BUJI000pa30BaHus: reorpaduyeckoe, 3K0JI0rHuecKoe.

MakposBoonusi. PopMbl  ABONIONUU:  (PuileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTtuMocTh 3BOTIOIHH.

[TpoucxoxieHne OT HeCleUHATM3UPOBaHHBIX MNpelakoB. IIporpeccupyromias
crenuanu3anys. AJanTUBHAS paguanus.

JdemoHcTpanuu:

[Toptpetsl: K. JIunnueit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
Bap, 3. I'ekkenb, @. Mromiep, A. H. CeBeprios.
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Tabmus! 1 cxembl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  00opbObI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB PACTEHUIN,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsuum»,  «MyTauuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnumoamanrtamum», «OOmas aereHepaunus,
«/IBmKymme cunbl dBofonuny», «Kapra-cxema wapuipyrta nytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocobIeHHOCT, OPraHu3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000PA30BAHKE.

ObopynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKPAacCKH,
HA0Op IUIOAOB M CeMsH, Koyuiekuus «lIpumepbl 3aluTHBIX TPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIpaBJICHUS BOJIIOLHN», OOBEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmwupa, Koutekiusi «POpMbI COXpaHHOCTHU
VMCKOIIA€MbIX JKMBOTHBIX M pacTeHUi», Mojaenb anmukauus «llepekpéct
XpPOMOCOMY, BIIaJKHBIE Ipenapartsl «PazButrne HacekoMoro», «Pazpurue Jrymkmny,
MuKkponpenapar «/Ipozoduiia» (Hopma, MmyTanuu GopMbl KPbUILEB U OKPACKH TENA).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Jlabopatopuass padora Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHIESCKOMY
KPUTEPHUIO.

JlabopatopHas padota Ne 2. «Onucanue npucrnoco0JIeHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HU HA 3emure.

JlonayuHble TpPEACTaBICHUS O 3apOKICHMM XW3HU. HayudHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XHUMHUYecKas
HBOMIONMSL. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKOW 3BOMOUNH. HavanpHbIe 3Tanbl
ounonornyeckod sBosmonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIIOLHS.
®opMUPOBAHME OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PasButue xxu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxein. Apxeiickas u
npoTepo3oiickas Hpbl. Ilaneo3olickas spa u €€ mNepuoabl: KeMOPUHCKUH,
OPJAOBUKCKUM, CHITYPUHUCKHN, T€BOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Meso301icKas 3pa ¥ €€ NEPUOAbl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaliHo3oiickass »3pa W €€ TMepuoAbl: MaJCOr€HOBbIM, HEOIE€HOBBIN,
aAHTPOIIOTEHOBBIN.

XapakTepucTuKa KJIMMaTa M Te0oJOTMYECKUX mporueccoB. OCHOBHBIE JTallbl
ABOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomop¢o3bl y pacTeHUd u
KUBOTHBIX. [l0osiBIEHME, paciBET U BBIMUPAHUE TPYI KUBBIX OPraHU3MOB.
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CucremMa OpPraHMYECKOro MHUpa Kak OTpaxeHue 3BOJoUHH. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacTaBieHuil o
IPOUCXOXKJIEHUH YeroBeka. Meroabsl H3ydeHHs aHTpornorenesa. (CxojacrtBa u
pasnuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.

JBrokymue cuibl ((pakTopel) aHTpororenesa. HacneactBeHHas '3BMEHYUBOCTh
U ecTecTBeHHbIH 0TOOp. OOIIecTBeHHbI 00pa3 KU3HU, M3TOTOBIIEHUE OpPYIUM
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUM W BETBH 3BOJIOLUN YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenbi, YenoBek mnpsamMoxomdamni, YenoBexk Heanaepranbckui, UYenosek
pa3yMHbiii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAaHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

YenoBeueckue pacel. OcCHOBHbIE  OONbIIME  pachl:  €BPOMEOUIHAs
(eBpasmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUAJbHAs),  MOHTOJOUAHAs
(a3maTtcko-amepukaHckasi).  UepTel  MPHUCIOCOOJICHHOCTH  TMPEACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EQMHCTBO 4eIOBEYECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. HOpu, Y.
JapBuH.

Tabmuupbl u cxembl: «Bo3HukHoBeHHe CoJIHEUHOU cucTeMbl», «Pa3BuTue
OpraHnueckoro mupa», «PacturenbHas KieTka», <«KuBOTHas  KJIETKa»,
«IIpokapuoTnueckas kietrka», «COBpeMEHHasi CHCTEMa OPraHUYECKOTO MHpPay,
«CpaBHEHHE aHATOMHUYECKHUX YEepT CTPOEHHUS 4YENOBEKa M UYEJIOBEKOOOpPa3HbBIX
00e3psin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeNoBeKa», «JlpeBHelmue moan», «lpeBHue moan», «llepsbie
COBPEMEHHBIE JI0IN», «HemoBeuecKue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxkaenue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHAEpPTajablld, KPOMaHbOHLA), CIENKH WIH
U300pKEHHUST KAMEHHBIX OpYyJIud NEepBOOBITHOTO YenoBeKa (KaMHHU-YOMIEPHI,
pyomna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KoUieKuus «DopMbl
COXPAHHOCTH MCKOMAEMbIX >KUBOTHBIX U PACTEHUI».

JlabopaTtopHble u npakTHYecKHe PadoThbI:

[Ipaktuueckast pabora Ne 1. «M3yueHue MCKOMaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcHsi «IBOJIOLUS OPraHUYecKoro mMupa Ha 3emie» (B €CTeCTBEHHO-
HAy4YHBIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3sMbl M OKpPYKaOLIas cpeaa.
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OKOJ0rHs KaKk HayKa. 3aaud U pasziesbl SKOJIOTHH. MeToAbl SKOIOTHUECKUX
UCCIIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3]YyIIHAs, [OYBEHHAs,
BHYTPUOpPTaHU3MEHHas!.

Okonoruueckue Qaktopel. Kiaccuduxamuss sxonornyeckux (¢HakTOpoOB:
abuoTuueckue, OMOTHYECKHME U aAHTPONOreHHble. JleHcTBHE DKOJIOTHYECKUX
(akTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEPATYpa, BIaXXHOCTh. DoTonepuoausm.
[TpucnocobGnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckue puTmsl.

bruotnueckue ¢pakropbl. Busbl 6MOTHYECKUX B3aMMOAEHCTBUIM: KOHKYPEHLIUSA,
XMIHUYECTBO, cUMOMO3 U ero ¢opmsl. Ilapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAIIM3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEHUTpaIu3M.
3HaueHne OMOTHMYECKHX B3aMMOJEHCTBUI MAJisi CyIIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonysiuuu. OCHOBHBIE IIOKa3aTeNd
HOIMYJISIMM: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. JlnHamMmuka 4MCIeHHOCTH TOIMYJIALNUN U €€ PeryIIsIIusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuupsl u cxemsl: kapTta «lIpuponnsie 30Hb1 3eMan», «Cpenpl oOUTaHUA
opranusmoB», «®Poronepuoanusm», «llomymsamum», «3aKOHOMEPHOCTH pocTa
YUCIIEHHOCTHU MOMYJISINK UH(PY30pun-Ty Penbku», «[luieBrie nenm.

JlabopaTtopHble H npakTHYecKHe PadoThbI:

JlaGoparopnas pabota Ne 3. «Mopdonornueckiue 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUAY.

JlaGopartopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[TpakTrueckas padora Ne 2. «IloacuéT MIOTHOCTH MOMYJISIMM pa3HBIX BUAOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ IKOJI0rHYECKHE CHCTEMBI.

Coo0miectBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOILIEHO3E.

Okonorudeckue cucremsl (3kocucteMsl). Ilonstne 00 »skocucteme u
ounoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbl. [IuiieBbie nenu u cetu. OCHOBHbBIE
[OKa3aTeNM 3KOCHUCTEMBL: Ouomacca, MPOAYKLUMS. OKOJIOTMUECKHUE NHPaMUJBbL:
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NPOAYKIMH, YHCIEHHOCTH, OuomMacchl. (CBOICTBA 3KOCHCTEM: YCTOWYHMBOCTD,
camoperyisnus, pazsutue. CyKieccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WJIM [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak (akTop ycTouMBocTH 3KocucTteM. CoxpaHeHue
OMOJOTMYECKOT0 pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['panuiibl, coctaB u CTPyKTypa
onoceprr. XKuoe BemectBo u ero Qynkmuu. OcoOeHHOCTH OMOchepbl Kak
r100aJIbHOM 3KOCHCTEMBbl. J[MHaMHMueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXUMUYECKHE IIMKIIBI 3JIEMEHTOB (yTiepoaa,
a30Ta). 30HAIbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBo B Onochepe 3emin. AHTpOTIOTEHHBIE U3MEHEHHS B Orocdepe.
['mobGanbHbIE 3KOJIOrHUECKUE MPOOJIEMBI.

CocyuiecTBoBaHMe MPUPOIbI U yesoBeyecTBa. CoxpaHeHne OuopazHooOpasus
KaKk OCHOBa YycToiumBocTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIPaBICHUS
IPUPOJIHBIMH PECYPCAMH U UX MCIOJb30BaHue. JlocTrkeHus: OMOIOTUH U OXpaHa
IPUPOIBIL.

JdemoHcTpanuu:

[Toptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmunpl u cxembl: «[lumeBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie coobuectBay, «llenu nuTanua», «IKoJorMyecKas NHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jieca», « DKOCHCTEMa
XBOMHOro  Jjeca», «buomneHos BomoéMa», «ArpoueHosd», «lIpumMepHbie
aHTPOIIOTEHHBIE BO3ICUCTBUS Ha IPUPOAY», « BaxkHENIIIME NCTOUYHNKY 3arpsI3HEHUS
BO3JyXa U TPYHTOBBIX BOa», «IlouBa — BaxkHe#IIass cocTapisiomas ouocdepn»,
«®aktoppl  gerpagauuu  nouB»,  «llapHukoBeld  3PdexT»,  «DaKTOpbHI
pPaIMoOaKTUBHOIO 3arpsi3HeHus Ouocdepnr», «OOmas cTpykTypa Ouochepb»,
«Pacripoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azora B mpupoze».

ObopynoBanue: Mojenb-anmianKanus « TUnuuHble OHOLEHO3bI», Trepbapuit
«PacTtutenbHbie co0o01IeCTBAY, KoJUleKuu «buoiienos», «Bpenurenn BakHEUIINX
CEeJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», repOapuu 1 KOJJIEKIUHA PACTEHUN U dKUBOTHBIX,
NpUHAAJIEKAIINE K PA3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoit ®epepanuu, H300paKEHUS OXPAHAEMBIX BHIOB pACTECHHN U
KUBOTHBIX.
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[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUI

Cornacho ®I'OC COO, ycraHaBnMBalOTCS TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHMSI  OOydYaloUIMMHUCS MpOTpaMM  CpeaHero  obmiero  oOpa3oBaHMS:
JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yiabTaTOB OCBOECHUA IpeaMera «buonorws»
BBIICJICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IPAXKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpENENICHUI0, HajJu4yhe MOTHMBaUMU K  OOy4YeHHI0  OHOJIOruH,
IIEeJICHATIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TpPAAUIUMN Pa3BUTHA OHOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh W CIHOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, NPUCYIIMMHU CUCTEME
OMONOTUYECKOTO  O0pa3oBaHUs, HAIWYUE HSKOJOTUYECKOTO TPABOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buonorus» mocturarorcs B
€MHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTA B COOTBETCTBUU C
TPAAULUUOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMH
MOBEICHUSI U CIOCOOCTBYIOT MpoIleccaM CaMOMO3HAHUSA, CaMOBOCIIUTAaHUS U
CaMOpa3BUTHUsA, PA3BUTHS BHYTPEHHEH IIO3HUIMU JHUYHOCTH, MaTPUOTHU3MA,
YBAKEHHS K 3aKOHY M IPABOIOPAAKY, YEIOBEKY TPyJa U CTapLIEMY NOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HAcClIEIUuI0 U
TpaJULUsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoin ®Denepanuu, npupoae u
OKpYXKaroIIEen cpeae.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEGHMS YyueOHoro mnpenmera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH 00YYarOIINXCsl pyKOBOACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCcTBa, PAaCIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B MPOLECCE PEealM3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMHA 00YYarOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUIMCKOTO OOIIECTBA;
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OCO3HaHHE CBOMX KOHCTHUTYIIMOHHBIX MPaB 1 00A3aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPABOIOPAIKA;

TOTOBHOCThH K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3JIaHNN YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATENbHBIX 3a7a4, BBIMOJTHEHUU
OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPEAENSITh COOCTBEHHYIO TMO3UIHUI0O IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€;

YMEHUE YYUTHIBATH B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHbIX, TO3HABaTEJIbHBIX M UCCJIENOBATEIbCKUX 337a4, YBAKUTEIbHOTO
OTHOIICHHUA K MHEHHUIO OIMOHEHTOB MpU OOCYXXICHHH CHOPHBIX BOIPOCOB
OMOJOTMYECKOTO CONECPKAHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM E€ATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMUCKON IPAXKIAHCKON UIEHTUYHOCTH, TaTPUOTHU3MA,
YBaXXEHUS K CBOEMY HapoJly, HyBCTBa OTBETCTBEHHOCTH nepe PoauHoOM, ropaoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJIBTYPYy, IPOLUIOE M HACTOSILIEE
MHOTOHAIlMOHaJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHE K MPUPOJTHOMY HACJIEAUIO M MAMSATHUKAM MPUPOIBI,
JNOCTHXEHUAM Poccuu B HayKe, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBIEHHE U
pa3BuTHE OWMONOTHM, TMOHMMAHMUS 3HAUYEHUS OWOJOTMM B TIO3HAHMM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3anuTte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAr0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUMNCKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEH CEMEWHOMW JKH3HHU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;
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MOHMMAaHKE YMOLIMOHAILHOTO BO3/ICUCTBUS KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTpPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKON JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHusd, GOPMHPOBAHMA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIArONOJIyYus:

NOHUMAaHUE U peajan3alus 310pOBOro 1 0€30MmacHoro oopasa Ku3HH (310pOBOE
NUTaHue, COOII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATUH W OT/AbIXa, peryispHas (Qu3nyeckas akKTUBHOCTb), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOILICHHUS K COOCTBEHHOMY (PU3NYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TMPaBWJI HHJMBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalMX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIO/ICH;

OCO3HAaHHE TOCTEACTBUNA W HEMPUATHS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYy, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTHUBHOM JI€ATETbHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HANpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IUNIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJHSATH TaKyIO JESTEIbHOCTD;

MHTEpEC K pa3inyHbIM cepaM NpodhecCHOHAIBHON AESTENIbHOCTH, YMEHHE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oynymeld mnpodeccun U peanr30BbIBATh
cOOCTBEHHbIE KU3HEHHbIE TIIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOT0 BOCITUTAHMS

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBILICHHE YPOBHS 3KOJOTHYECKOW KyJIbTYypbl: TNPUOOPETEHHE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OIEHKM MX BO3MOXHBIX TOCIEACTBUNA IS
OKpY>KaloIlel Cpebl;

OCO3HaHUE TrI00aJbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETaEMbIe IPU U3yUYE€HUN OMOJIOTHUH 3HAHUS
M yMEHUS TpU  pEHIeHUH TOpo0sieM, CBS3aHHBIX C  pPalMOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B IMPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAaX, OXpPaHY BHJIOB,
aKocucTeM, orochepsr);
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AKTUBHOE HENPUATHE AEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOIIEW IPUPOTHON
cpelie, yMEHUE MPOrHO3UPOBaTh HEOIArONpPUATHBIE IKOJIOTUYECKUE TOCIEICTBUS
IIPEANPUHAMAEMBIX IEUCTBUM U NIPEJOTBPALLATh UX;

HaJIM4KUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHUS, SIKOJIOTMYECKON KYJIbTYpHI,
OmnbITa NEeATENBHOCTH IKOJIOTMYECKOM HaIlpaBJIEHHOCTH, yMEHUs
PYKOBOJACTBOBATbCS MMM B ITO3HABATEJIBHOM, KOMMYHMKAaTUBHOM M COLMAIbHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHUIO B IPAKTUYECKOMN IEATEIBbHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOIO Ha JUAJIOTe
KyJbTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJBTYpbhl KaK CpEACTBa
B3aUMOJICUCTBHS MEXY JIFOAbMU U MIO3HAHUS MUPAa;

NOHMMaHUE crenupuKk OUONOTMHM Kak HayKH, OCO3HaHHs €€ pojau B
(OpMUPOBAHNN PALMOHAIBHOIO HAYYHOIO MBIIUIEHUS, CO3IaHUU LIEJOCTHOTO
IPEJCTaBICHU 00 OKpYXalolleM MHUpPE Kak O €JUHCTBE IPUPOJIbI, YEJIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH MpodsieM
COXpaHEHUs TPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMU [JIsi COBPEMEHHOM LMBHWIN3ALUU:
o0OecrieueHrnss HOBOTO YPOBHS Pa3BUTHsSI MEAMIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PpPEeCcypcHble  NPOOJEMBbl  pa3BUTHS
YeJI0BEYECTBA, OUCKA MyTeH BBIXOJA U3 IIOOAIBHBIX HKOJIOTUYECKUX MPOOIEM U
ofOecrieueHHUs  MepexoAa K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHATBLHOMY
UCIIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (HOPMHPOBAHMIO HOBBIX CTAHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYyYEHHH OHOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTAaBHOM 4acTH (PyHKUIMOHAJIBHON I'PaMOTHOCTH OOydJarommxcs, Gpopmupyemon
IPU U3Y4EHUH OMOJIOTUY;

IIOHUMaHUE CYLIHOCTH METOJOB IO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHMUA JJs aHaiu3a |
OOBSICHEHUS SBJICHUI OKPY’KAIOLIEr0 MUpa M MPOUCXOIAMINX B HEM M3MEHEHHI,
YMEHHE JejaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HA OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIBIO TIOJy4YEHMsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BATh OWOJIOTMUYECKHUE 3HAHUS IUIs
perieHust Ipo6sieM B peabHbIX )KU3HEHHBIX CUTYAIINAX;

OCO3HaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUYAIbHO U B IPYIIIIE;
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TOTOBHOCTb ¥  CIOCOOHOCTh K  HEMpPEphIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTHUBHOMY IIOJYUYEHHUIO HOBBIX 3HaHMM 1O Ouonoruu B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOTO mpenmera «buomorus
BKJIIOUAIOT: 3HAUYMMble i1 (OpMHpOBaHUS MHUPOBO33PEHHUS OOYYArOMIMXCS
MEXIMCIUTUTMHAPHBIE (MEXKITPEIMETHBIC) OOIICHAYYHbIE TIOHATHS, OTPaKAIOIINE
IEJIOCTHOCTh HAYYHOHM KapTUHBI MHpa W CHenu(puKy METOJOB IO3HAHUS,
WCITOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SBJIICHHE, TPOIECC,
CUCTeMa, Hay4YHbIN (haKT, MPUHIIUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIIOICHNE, U3MEPEHHUE, IKCIIEPUMEHT U IPYTHX ), YHUBEPCATHHBIC
ydeOHble JeiCcTBUS (TMO3HABaTeNbHbIC, KOMMYHHKATHBHBIC, DETYJISTUBHBIC),
obecneunBaromue GopMrupoBanue GyHKIIMOHATHLHOW IPAMOTHOCTH U COIMAIILHOMN
KOMITETCHIIUM ~ OOYYarOIINXCS, CIOCOOHOCTh OOYYaronuxcs HMCIOJIb30BaTh
OCBOCHHBIC MEXKIMCIUTINHAPHBIC, MUPOBO33PEHUCCKIE 3HAHNS U YHUBEPCAITbHBIC
ydeOHbIe ACHCTBHSI B TO3HABATEIHHON M COIMATBHOMN MPaKTUKE.

MertanpenmMeTHble pe3ybTaThl OCBOCHHS TMPOTPAaMMBbl CPETHETO OOIIEeTo
00pa30BaHUs TOJDKHBI OTPAXKAaTh:

OBnanenue YHHBepPCAJIbLHbIMH yueOHBIMU MO3HABATEJIbLHBIMHU
JNEeHCTBUSAMM:

1) 6a30Bble JJOru4YecKme JeicTBUSI:

CaMOCTOSITENNbHO  (OpMyNIHpOBaTH W aKTyaJU3UpoOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIP30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBINIICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, KiIacCuUKaIMU, 0000IIEHHS ), PAaCKPbIBATh CMBICT
OMOIOTHYECKUX MOHATHH (BBIICIATh UX XapaKTepPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIpENIENATh IENH JeATeTLHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH UX
JOCTHKECHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

UCTIOJIb30BaTh OMOIOTHYECKHUE TTOHITUS JUTsI OOBSICHEHUs (DaKTOB U SIBJICHHIA
JKUBOW TIPUPOJIBIL;

CTPOUTH JIOTHYECKHE pPaCCYXKIeHUs (MHIYKTUBHBIC, [EIyKTUBHBIE, IIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B PacCMaTPUBACMBIX
SIBIICHUSX, (DOPMYJTHMPOBATH BHIBOJBI M 3aKITIOUCHHS,

IPUMEHSATH CXEMHO-MOJEILHBIE CPEICTBA IS TIPECTABICHHUS CYIIIECTBEHHBIX
CBS3€ W OTHONICHWH B M3yYaeMbIX OHOJIOTUYECKUX OOBEKTaX, a TakKe
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MPOTUBOPEYHI PA3HOTO POJA, BBIABICHHBIX B PA3IUYHBIX HWH(POPMAIMOHHBIX
HMCTOYHHKAX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEHOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,

KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEaIbHOTO, BAPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIaJIETh HABBIKAMU YYEOHO-HCCIIEIOBATEILCKON U TPOCKTHOM JIEITEIIbHOCTH,
HaBbIKAMU  pa3pelieHus NpoOjeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITENIbBHOMY MOKCKY METOJIOB PEILICHHS TPAKTUUECKUX 3aJ1ayu, TPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHMUS;

WCIIOJb30BaTh PA3JIUYHbIE BHUJBI JESITEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHUS, €Tr0 MHTEPHpETaIluu, MNPeoOpa30BaHUI0 M TPUMEHEHHI0O B YYEOHBIX
CUTYyalUsIX, B TOM YHCJIE TIPU CO3/ITaHUM YUEOHBIX U COLIMAIBHBIX MTPOCKTOB;

dbopMHUpOBaTh HAYYHBIN TUI MBINLJICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHITUSAMHU U METO/IaMU;

CTaBUTh M (popMyaupoBaTh COOCTBEHHBIE 3aJadyud B 0O0pa3oBaTEIbHOM
JEATEeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJSITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JUIs TOKa3aTeIbCTBA CBOUX
YTBEPKIEHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBaTh TMIOJYYCHHBIE B XOJE pEIICHUS 3aJlaud  pe3yJbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IIeJICHANIPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCHOHAIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M IMPAKTHUYECKYIO 00JacTH
YKU3HEICATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTe;

BBIJIBUTAaTh HOBBIE WJICH, MpeIjiaraTh OpUTHMHAIbHBIC MOJIXOAbl U PelIeHus,
CTaBUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaIuu (TeKcTe yueOHOTOo
mocoOusl, HAYYHO-TIOMYJSIPHOW JIUTEparype, OHOJIOTHUECKUX CJIOBApSAX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHaIW3upOBaTh
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UH(OPMAITUIO PA3THMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KPUTUUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IUYHBIE METOABI MPU TIOUCKE U
otbope Oumosiormueckoil nHpoOpMaIu, HEOOXOIUMOM NJIsi BBIMIOJHEHUS YUeOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BaHUS PA3TUIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
Ononornyeckon nHpopManuu (CXeMbl, rpapuKu, THArpaMMbl, TAOJIUAIIBI, PUCYHKHU U
Jpyroe);

UCTIONb30BaTh HAYUYHBIA S3BIK B KadeCcTBE CpeACTBa mpu paboTe ¢
Ouonornueckoil uHGpOpMalUel: NPUMEHATh XUMHUYECKHe, (usnueckue
MaTeMaTHUYeCKue 3HAaKU W CUMBOJIBI, (HOpMyIbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPENICTBA
HaTJISAHOCTH;

BJaJIeTh  HaBBIKAMH  PACIO3HABAaHWS W 3alIUTHl  WHPOpPMAIUH,
uH(GOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMAJIOTe WM JUCKYCCHH TIO CYIIECTBY OOCYyKTaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCUTEIBHO BBIMOJIHEHUS MpeAsiaraeMoi
3aJ]a4M, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3ULMUN IPYTUX yYaCTHUKOB
JAJIOTa WA TUCKYCCHH);

pacrio3HaBaTh HEBEpOAJbHBIE CpEICTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOIEHUS U B3aUMOJEWUCTBUS, MOHUMATDH
HaMEPEHUs IPYTUX JIIOJICH, MPOSIBIIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOpPEKTHOMH (hopme popMyIrpoBaTh CBOU BO3PAKECHUS,

pa3BEPHYTO U JIOTHUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasA AesiTeJIbHOCTD:

MOHMMATh W HCIIOJIH30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS MPHU PelIeHUH y4eOHOIl 3a1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ICHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)KIOTO YieHa KOJUICKTHBA,
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OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenenarb poJd C YY4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTb pE3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIMIA
pe3ysbTat 1o pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3ULUM HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUUECKON 3HAUUMOCTH;

OCYLUECTBIATh IO3UTHBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUUYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBgJlaieHHe YHUBEPCAJbHBIMHU PEryJITUBHBIMH JeHCTBUSIMU:

1) camoopranu3anus:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
peleHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JAEWCTBUSX U MOCTYINKax [0 OTHOLUEHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/JOPOBBIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JESATEIbHOCTh, BBISBIIATH
poOIeMBbI, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
NESATENIbHOCTH U )KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENIBHO COCTABJIATS IIJIaH PELLEHUS ITPOOJIEMBI C YUETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENNIOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEHUH;

JIeJ1aTh OCO3HAHHbIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATbH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KyJbTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEpLIAEMBbIX JEHCTBUI M MBICIUTENbHBIX IPOLIECCOB, HMX PpE3YyJIbTaTOB U
OCHOBaHUM, UCIHOJB30BaTh MPUEMBI pe(IeKCUH AJI1 OLEHKU CUTyalluH, BblIOOpa
BEPHOT'O PELIEHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHI)KEHUIO;
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NpPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrUX @pU aHajdu3e pe3yJibTaToB
NEesATEIbHOCTH;

3) npuHATHE Ce0N U APYTrUX:

MpUHUMATh Ce0sl, IOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NpPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrUX @pPU aHajdu3e pe3yJibTaToB
NEesATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIMU PYTOTO YeTOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenmetHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buoigorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JACSITEIBHOCTH IO MOJTYYEHHUI0O HOBOTO 3HAHUS U
MPUMEHEHUIO0 3HAHWW B PA3UYHBIX yUYEOHBIX CUTYallUsX, a TaKKe B peabHBIX
KU3HCHHBIX CUTyaIUsX, CBA3aHHBIX ¢ Owosorueil. B mporpamme mpeameTHbIC
pe3ybTaThl MPEACTABICHBI IO ToAaM 00yUeHHUs.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE M POJM OMOJIOTUU B CHCTEME HAYyYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHOM
TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKpPBIBATh COJEPKAHUE OWOJOTMYECKUX TEPMUHOB W TIOHSITHI:
YKW3Hb, KJIETKA, OpraHu3M, MeTa00J13M (OOMEH BEIIECTB U IIPEBPaIlCHUE SHEPTHH ),
roMeoctas (caMmoOperyisiiusi), YpOBHEBas OpraHu3alus J>KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOLYKIIHS ), HACTIEACTBEHHOCTh, ©3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JaraTb OWOJIOTMYECKWE TEOpUH (KJIETOYHAs, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJSIpHON Ouonorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBunosa) u ydenus (0 1eHTpax MHOrooOpaszusi u
MPOUCXOKEHHUS KyJIbTYpHBIX pacTteHuil H. 1. BaBunosa), onpenensats rpaHUlbl UX
MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYeMbIMU BEIWYMHAMHU, OOBSCHEHHWE TMOJYYCHHBIX PE3yJbTaTOB,
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UCIOJIb30BaHHBIX HAYYHBIX MOHSATHH, TEOPUN M 3aKOHOB, YMEHHUE JI€TaTh BBHIBObI
HA OCHOBAHMH TOJTYUYEHHBIX PE3YJIbTATOB;

yYMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEILECTB M MPEBpAIICHHs] dHEPTUU B KIIETKe, (hOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTMYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OTUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOIO pa3BUTUS  OpraHu3ma
(oHTOTEHER);

yYMEHHE MPUMEHSTh MOJyUYEeHHBbIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHWM, IUI NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HM C 1IeJIbl0 oOecredeHus: 0e30MacHOCTH CBOETO 3[0pOBbSI M 370POBbSA
OKPY>KaIOIIUX JIFOJIeH, COOJIIOIEHHUSI HOPM TPaMOTHOTO TIOBEICHUS B OKpYKarolen
OPUPOJIHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUHN
COBpEMEHHOW  Ouoysornn W OMOTEXHOJOTHMH A palMOHAIbHOTO
IPUPOIOTIOIH30BAHUS;

YyMEHUE pellaTh JJIEMEHTAPHbIE TE€HETUYECKUE 3a/layd Ha MOHO- U
TUTHOpPUHOE CKpEUIMBaHUE, CIEIUICHHOE HacleIoBaHue, COCTaBISATh CXEMbl
MOHOTHOPHIHOTO CKPEIIMBAHUS NJsl MPEACKa3aHUsl HAcleAOBaHUS MPU3HAKOB Y
OpTraHHU3MOB;

YMEHHUE BBIMOJIHATh J1TA0OpAaTOPHbIE M MPaKTUYECKUe padOThl, COOMIOIATH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPUTHYECKH OIEHUBATb M HWHTEPIPETHUPOBATH HHPOPMALIUIO
OMOJIOTMUECKOTO COJEP)KaHUs, BKIIOYAIOLIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMUHBIX UCTOYHHUKOB (CpPEeICcTBa MAacCcOBOW MHGOpPMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHualibl), STUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTHUH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOIOTHYECKYI0 MH(GOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
MCITI0JI30BATh NOHATUIHBIN anmapat OMOJIOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydyeOHOro rnpeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIH OMOJIOTUU B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMHU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpPa M HAYYHOTO MHPOBO33PEHHMs, O BKIJIAJle POCCHUHCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHUE OMOIIOTHYECKUX TEPMUHOB U TIOHATUIN: BUJI,
NOMYJSIKSI, TEHO(OH[, 3BOJIOLMUSA, ABMXKYIIHME CHIBI ((PAKTOPBI) HBONIOLHH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
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IKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYyLEHThl, LeNu MUTaHUu,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Hu3jaratb OWUOJOTMYECKUEe Teopuu (IBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBOJNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHus rIaBHBIX HaIlpaBiICHUN U
nyteit sBomonuu A. H. CeeprioBa, yuenusi o ouochepe B. 1. Bepnazackoro),
ONpeesATh TPAHULIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHE U
OMMCAaHUE JKUBBIX CUCTEM, MPOLECCOB U SIBICHUN, OpraHu3alvs U IMPOBEICHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBUYKEHUE TUIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BeTUYMHAMU, OOBSICHEHHWE TMOJIYYEHHBIX pe3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHSATUNA, TEOPUN U 3aKOHOB, YMEHHUE JI€NIaTh BHIBOJIbI
Ha OCHOBAHHH IOJYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBLICNATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS OMOJOTUYECKUX
OOBEKTOB: BHJOB, TOMYJSLMHA, TMPOAYLEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOreolIeHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa3zoBaHUs, MPHUCIOCOOJIEHHOCTH
OpraHM3MOB, JEUCTBUS 3KOJOTHYECKHX (PAKTOPOB HA OpPraHM3MbI, IEpeHoca
BEIIECTB U TIOTOKAa JHEPTMU B JKOCHCTEMAaX, AHTPONOTEHHBIX H3MEHEHHH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHUOT€OXUMHUYECKUX
IIUKJIOB B Ouocdepe;

yMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OUOJIOTUYECKUX
IIPOLIECCOB U SIBJICHWM, IUIS NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1enplo obecriedeHuss 0e30MacHOCTU CBOETO 3J0POBbSI U 3I0POBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOIEHHSI HOPM TPaMOTHOTO TIOBEICHUS B OKpYKarouen
NPUPOAHON cpefie, MOHUMaHUE HEOOXOIMMOCTH HCIOJb30BaHUS JTOCTUKEHUN
COBPEMEHHOM OMOJIOTHY AJISl PALlMOHAIIBHOTO MPUPOIOTIONb30BAHHS;

YMEHHE pelIaTh 3JeMEHTapHble OMOJIOrMYeCKre 3aJaud, COCTABISATH CXEMBI
MEepPEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUsA);

YMEHHUE BBINMOJIHATh J1TA0OpATOPHbIE U MPaKTUYECKUE padOThl, COOMIOIAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PY/I0BAHHUEM;

yMEHHE KPUTHUYECKH OIEHUBaTh U HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUs, BKIIOYAIOLIYI0 TICEBJOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHUKOB (CPEICTBA MACCOBOM MH(POPMAIIMK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJ00AlIbHBIE  DKOJOTHYECKHUE  MPOOJIEeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MMO3UIIMIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE€ IHCHMEHHbIE M YCTHBIE COOOIICHHUS,
000011ast OMOIOTHYECKYI0 MH(GOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.
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10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanMeHoBaHHe pa3aesioB H TeEM nudpoBLIe
Ne ni/mn P Konrpoabnbsie IIpakTHueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubnunoreka [IOK
2 0.5
! buogorus kax nayka https://m.edsoo.ru/7f41¢292
2 JKuBBIle ccTeMBI M NX OpraHu3aIius 1 bubmmorexa HOK
P H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOECHUE KIIETKHU 8 1 bubmmorexa TIOK
P https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
4 XK
HBHEACATEILHOCT KICTiH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXEeHME M MHIUBUAYAIBHOE Pa3BUTHE 5 1 bu6muoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh M N3MEHUYNBOCTH g 15 bubnunoreka [IOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnunoreka [IOK
1
8 Peseparoe Bpems https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4
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11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TEM uudpoBLIe
Ne ni/m P Kontpoasnbie  IIpakTnueckue (mucpp )
NMpPoOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
bubmuoreka [JOK
! IBOMONHOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Opranu3MBI B OKpY’Karollas cpeaa 5 1 bubmorexa LIOK
p Py - el https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Co00111eCTBA M DKOJIOTMYECKUE CUCTEMBI 9 hits://m.cdsoo.ru/7 41 cc74
bubmuoreka [JOK
5 P 2
C3CPBHOC BpemA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 14 0 )5
[TPOI'PAMME ’
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10 KJIACC
KonunyectBo yacos DJIEKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Konrpoabnsie IIpakTHueckue
n/n Bcero u3ydyeHusi o0pa3oBaTeJIbHbIE
padoThbI padoThbI
pecypcsbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA JKUBOM
npupobl. [Ipaktudeckas padora
2 NE lp«Ii[ICHOJIFI):SOBaHI/IC aefquHx 1 0.5 bubmorexa [IOK
B P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OHOJOrN4YeCKHX 0O0BEKTOBY
3 buonoruueckue CuCTEMBI, 1 bubmuoreka [JOK
IIPOLECCHI U UX U3YUYEHHUE https://m.edsoo.ru/863e6564
4 XuMHYECKUH cOCTaB KJIeTKU. Boja 1 bubmuorexa [JOK
Y MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
5 benku. CocTaB u cTpoeHne OEIKOB 1 bubmmorexa [OK
https://m.edsoo.ru/863e6b72
depMeHTHI — OHMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bubnnorexka [HOK

KaTaJIUTUYECKON aKTUBHOCTHU
(depMeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTajiasbl)»

https://m.edsoo.ru/863e6b72
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«Ha0nronenre MuTO3a B KJIeTKax
KOHYMKA KOpelIKa JiyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK
! YrieBonL. Jiummet https://m.eds00.ru/863¢6870
bubmuoreka [JOK
8 Hyxweunoseie kncnotel. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meToas! u3ydeHus bubmuorexa [IOK
kieTku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenoctHas xuBast
cucremMa
CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnast pabora Ne 2
«3ydyeHune cTpoeHus KIETOK bubnmoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTUCAHUE»
bu6mmoreka [IOK
12 OOMeH BEIECTB U META00IN3M https:/m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 Potocmires. XemocHrres https://m.eds00.ru/863e7c¢98
. bubmmoreka [JOK
14 dnepreTiieckuii 0omen https://m.edsoo.ru/863e7aae
JKU3HEHHBIIN LUK KIETKU.
[enenne knetku. MuTos.
15 JlaGoparopnas pabota Ne 3 0.5 bubmumoreka [IOK

https://m.edsoo.ru/863¢7dc4
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Bbuocunres Oenka. Peakmus

bu6mmoreka [JOK

16
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢
17 Tpancnsmus — OnocuHTE3 OENKa bubmorexa HOK
https://m.edsoo.ru/863e796¢
18 Hexnerounsie popmbl )kU3HU — bubnnorexa [JOK
BUPYCHI https://m.edsoo.ru/863e7540
bubmuoreka [JOK
19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bubmuoreka [JOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO0pasoBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaboparopHas padota Ne 4 0.5 bubmmoreka [JOK
«/3y4eHne CTpOECHUS MOJIOBBIX ’ https://m.edso0o.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOIIpenaparax»
” WHauBuayansHOE pa3BUTHE bubmumoreka [IOK
OpPraHU3MOB https://m.edso0o.ru/863e8436
I'enernka — Hayka o
23 HACJIEJICTBEHHOCTH U bubmmorexa [OK
s https://m.edso00.ru/863e8612
M3MEHYUBOCTH
3aKOHOMEPHOCTH HacJe0BaHUs
24 npu3HaKoOB. MoHOTHOpUIHOE bubmmorexa [OK
p ' pHA https://m.edso0.ru/863e8878
CKpELIUBaHUE
UrHOpHUIHOE CKPEIUBaHUE.
A PUA peti bubmmoreka [JOK
25 3aKOH HE3aBUCUMOTO

HaCJICOJOBAaHUS IIPU3HAKOB

https://m.edsoo.ru/863¢89a4
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ClerieHHOE HaclIeJOBaHHE
npu3HakoB. JlabopartopHas pabota
Ne 5 «M3yuenue pe3ynbraToB

bu6mmoreka [IOK

26 MOHOTHOPHUIHOTO U TUTHOPUIHOTO 0-5 https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y APO30(HIIBI HA
TOTOBBIX MUKPOIIpENapaTax»

7 I'eneruka nona. Hacnenosanue bubmuoreka [JOK
NPU3HAKOB, CLEIUIEHHBIX C [IOJIOM https://m.edsoo.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTH. JIJabopaTopHas

)% pabota Ne 6. 3yuenue 0.5 bubnnorexa [JOK
MOIU(DUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO psiia
Y BapUALMOHHOM KPUBOW»

HacnencrBeHHass ©3MEHYUBOCTb.

29 JlaGopaTopnast pabota Ne 7. 0.5 bubnnorexa [JOK
«AHanu3 MyTanui y 1po30QuIIbl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOIIperapaTax»

bu6mmoreka [IOK

30 Peneriika senoneka https://m.edsoo.ru/863e8d78
Peseprubiil ypok. O6001IeHIE IO

31 teme «HacneacTBeHHOCTD U
U3MEHYUBOCTH OPTAaHU3MOBY

32 Cenekius Kak HayKa U IpoLece bubmmorexa [OK

https://m.edsoo.ru/863¢9214

1 MeToabl U JOCTHXKEHHUS CEeTICKIINHU bubnuorexa [JOK

pacTeHui U KUBOTHBIX

https://m.edsoo.ru/863e¢9214
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34 buotexHonorus kak orpacib
IIPOU3BOJICTBA

bu6mmoreka [JOK
https://m.edsoo.ru/863e€9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabnbie I[IpakTudeckune
n/n Bcero u3ydyeHusi o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcsl
1 OBOJIIOLMSA U METOJIbI €€ U3yUYECHHUS 1 Bubmmorexa LIOK
t A Y https://m.edsoo.ru/863ea20e
) HcTopus pa3BUTHS NpeACTaBICHUN 1 bubmumorexa [IOK
00 3BOITIOIIUHU https://m.eds00.1ru/863e9570
bubmuoreka [JOK
3 M 1
HKPOIBOIIOHA https://m.edsoo.ru/863e9cle
[Momynsmus Kak dIeMEeHTapHAs
€IMHUIIA BUJIA U SBOJTIOIIHH.
4 JI):;60 I:TO HILSI aGota ; 1 1 0.5 bubamorexa [OK
PaTOPHAA b B ’ https://m.eds00.ru/863e99¢6
«CpaBHeHUE BUIOB I10
MoOp(}oIornueckoMy KpUTEPHIO»
5 JIBrKy1IMe CUiibl (3JIEMEHTapHBIE | bubmmoreka [JOK
(axTOpHl) SBOIIOLUU https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i oTO 1
CTCCTBEHHEIT 0TOOP M ero opme! https://m.edsoo.ru/863e9ed0
Pe3ynprarsl sBoIIOLMM:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
. BU000pazoBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK

pabota Ne 2 «Onucanwue
MPUCTIOCOOICHHOCTH OpTaHU3Ma
€€ OTHOCHUTEJIBHOTO XapaKTepay

https://m.edsoo.ru/863e9fde
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Hanpasnenus u nmytu

bu6mmoreka [JOK

JKA3HU Ha 3eMIIe»

8 MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTs 3BOIIONINN
10 Hcropus xu3Hu Ha 3emiie U
METO/bI €€ U3yUYEeHUs
1 ['unoTe3sl MPOMCXOXKACHUS KU3HU bubnnorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie 1o 3pam bubmmoreka [JOK
U IIEpUOJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [TpakTuyeckas padora Ne 1 0.5 bubmumorexa [IOK
«M3ydyeHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUIEKLIUSAX»
14 CoBpeMeHHas cuctema bubmmoreka [JOK
OpraHr4eCKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOIONHUS YEI0BEKA bubnuorexa [JOK
(aHTpOMIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JIBrokymme cuitbl ((paxTophl) bubnmoreka [JOK
aHTPOTIOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLUU
4eJloBeKa
13 UenoBeyeckue pacsl U NPUPOIHBIE bubnnorexa [JOK
ajarTaluy YeJ0BeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O6001IeHNE 1O
19 Teme «BO3HUKHOBEHUE U pa3BUTHE
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20 DKOJIOTHS KaK HayKa

)1 Cpenpl OOUTaHHS U YKOJIOTHYECKUE bubnmoreka [JOK
(bakTopbI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTophI.
Jlaboparopnas pabota Ne 3.
«Mopdornorudeckre 0COOEHHOCTH

22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmorexa [IOK

https://m.edso0.ru/863eb10e
oburtanms». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pPa3BUTHE YEPEHKOB KOJICYCay
bubmuoreka [JOK

23 buorurieckue paxToper https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPHUCTUKHI
nonyJsiiud. [IpakTrdeckas padboTa

24 Ne 2 «IToncuét mioTHOCTH 0.5
MOMYJISAIIAKA Pa3HBIX BUOB
pacTeHun»

’5 Coo0mecTBa OpraHu3MOB — bubmuoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

%6 DKOJIOTUYECKHE CUCTEMBI bubnuorexa [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TOKa3aTEIN

7 AKOCHUCTEMBI. DKOJIOTHUYECKHUE bubnuorexa [JOK
nupamMuibl. CBONCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbie F3KOCUCTEMBI

29 AHTpPONOT€HHBIE YIKOCUCTEMBI
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30 buocdepa — rnobanpHas ) bubnnorexa [JOK
AKOCHCTEMA 3eMJTH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBaHUS | bubmmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Orochepe 3emnn 1

1 Cocy1iecTBOBaHHUE PUPOJIBI U 1 bubnnorexa [JOK
YeoBeyecTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600IeHNE

34 TeMbl «Coo00IecTBa 1 1
HKOJIOTMYECKHE CUCTEMbI»

OBILIEE KOJIMYECTBO YACOB I1O 34 0 )5

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJILHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1) buonorus. 10 knacc. bazoseiil ypoBens. [laceunnk B.B., Kamenckuit A.A.,
Py61ioB A.M. u ap. / Ilox pen. [Taceunuka B.B. buonorus. YMK: «JIuaus xu3nm»
(10-11) (bazoserit). — AO «M3narenbctBo «IIpocBemieHuey. DnexkTpoHHas (hopma
y4eOHUKa,;

2) buosorus. 11 knacc. ba3zoselit yposens. [laceunuk B.B., Kamenckuit A.A.,
Py6moB A.M. u np. / Ilox pen. [Naceunuka B.B. buonorus. YMK: «JIuaus xu3am»
(10-11) (bazossriit). — AO «M3natensctBo «IIpocBemenue». DnexkTponnas popma
y4eOHUKA.

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1) Koznora, Kyumenko: buonorus B Tabnmumax. 6-11 kmaccel. CipaBOYHUK.
VYyebnoe mocobue. — M.: [Ipocsemenune/Jlpoda, 2019. — 240 c.;

2) [Monomapera M.H., Koznosa T.A. buonorus. 10 xmacc. Pabouas TeTpass.
bazoBsiit ypoBenb. ®I'OC. — M.: IIpocsemienue, 2021. — 112 c.;

3) Ilonomapena 1.H., Koznosa T.A., Kopaunora O.A. buonorus. 11 kmnacc.
Pabouas terpans. bazoseiit ypoBeHs. ®I'OC. — M.: «Benrana-I'pad», 2023.-112 c.;

4) Pa3paboTku ypokoB. Pabouune mporpammel. Tematndeckoe miaHupOBaHUE.
TexHonornyeckne KapThl YpOKOB. Mertoaudeckue mocobusi. Harnsgaeie wu
pazaarounble MaTepuanbl. Pexum nocryna: https://rosuchebnik.ru/metodicheskaja-
pomosch/predmet-biologiva/ (mata obpamenus 19.02.2024).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1. DnekTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI, JOMYIIIEHHBIE K UCIIOIb30BAaHUIO
MpU peann3alid UMEIONUX TOCYAapCTBEHHYIO aKKpPEAUTAIIMI0 00pa30BaTEIbHBIX
MporpamMM HavaJIbLHOTO 00IIEeT0, OCHOBHOTO OOIIET0, CPETHETO O0IIET0 00pa3oBaHuUs
npukazom Munnpocsemenus Poccun ot 02.08.2022 Ne 653, ot 04.10.2023 Ne 738:

- Harnsgnass Ouonorus. Xumus KIeTkd. BeilectBa, KIE€TKM W TKaHU
pactenuii. 10 kmacc. Tembl yueOHBIX KypcoB 1o oOuwosioruu 10 kmacca. — OOO
«9K3AMEH-ME/INA»;
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- Harnsgnas Ouonorusi. DBosoliMOHHOE yueHue. Beeaenue B sxosnoruto. 11
kiacc. Tembl ydyeOHbIX KypcoB mo Oumonoruu 10 kmacca. — OO0 «3K3AMEH-
MEJINA»;

- D0P: buonorus 10 kmacc. Ypoku no yue6HOMy npeamery «buonorusy». —
OI'AOY AI10 «Axanemust Munnpocselienusi Poccumy;

- DO0P: buonorus 11 kmacc. Ypoku no yuebHOMy nipeamery «buonorusy. —
OI'AOY IO «Axanemust Munnpocseuenus: Poccuny;

- Y4ueOHbIM OHJAWH-KYypc i 10 Kkiacca, BKIHOYAIOMIUM TEOPETHUECKHE
MaTepHalibl, 3aJJaHUsl U TECThl C aBTOMAaTHYECKOW MPOBEPKON MPaBUIILHOTO OTBETA
JUTSL BCEX pasiesioB ¢eaepanbHoil paboueii mporpammel. — OO0 «Skmacey;

- YueOHbli oHmaitH-Kypc s 11 kimacca, BKIIOYAIONIUN TEOPETUUYECKUE
MaTepualibl, 33JIaHUSI U TECThl C ABTOMATUYECKOW MPOBEPKOM MPaBUIBHOTO OTBETA
JUTSL BCEX pasiesioB ¢eaepanbHoil paboueii mporpammel. — OO0 «Skmacey;

- Tpenaxep «O06nako 3Hanu». buonorus. 10 kinacc. OO0 «Duzukon Jlady;

- Tpenaxep «O0nako 3HaHu». buonorus. 11 kimacc. OO0 «Duzukon Jlady;

- O0P: «/lomamnue 3aganus. Cpennee oo1iee oopazoBanue. buonorusy, 1 0-
11 knmacc. — AO «M3narensctBo «IIpocBemieHuey;

- D0P: «4 cnam EI'D. Cpennee obmee oOpazoBanue. Y4eOHBIH MOAYIH TIO
PEIICHUIO TPYAHBIX 3aaHuil 10 yueOHoMy npeamety «buonorus». 10-11 knacebm. —
AO «M3narenbctBO «IIpocBerieHne».

2. OTKpBITBIC OOIIEIOCTYITHBIC 00pa30BaTEIbHBIC MaTePUAJIbl, pa3MEIICHHBIC
Ha MH(GOPMAIIMOHHO-00pa30BaTeIbHbIX MTOpTaJIaX:
https://edsoo.ru/mr-biologiya/ - bubnuorexka [IOK. Enunoe conepxkanue

obmero oobpazoBanus. buonorus;
https://edsoo.ru/metodicheskie-materialy/ - bubommoreka I[OK. Enunoe
conepkanue oomiero oopazoBanus. MeToandecKue MaTepuallbl;

https://nsportal.ru/shkola/biologiya/library - OOpa3oBaTenbHas colHanbHas
ceThb. buonorus;

https://resh.edu.ru/subject/5/10/ - Poccuiickas 351eKTpoHHas 1ikoJia. buonorus,
10 kmacc;

https://resh.edu.ru/subject/5/11/ - Poccuiickas 35eKTpoHHas 1ikoJia. buonorus,
11 knacc;

https://testedu.ru/test/biologiya/ - OOpa3oBarenbHble TECThl. TeCThl TIO
OMOJIOTHH;

https://go.rosuchebnik.ru/search?query — Poccuiickuii yyeObnuk. buomorus,
10-11 xmaccel (MeToanueckas nmomols. Bebunapsl. Kypcesl. Katanor);
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https://uchitel.pro/ - Yuurensllpo. Koncnektsl nmo npeamery «buomaorusy».
N3ydyenne 6monoruu mar 3a maroM. OHIaiiH-y4eOHHUK 1 COOpHUK 3a]1a4;

https://oblakoz.ru/ - O6pa3oBarenbHbId OHJaMH-cepBUC «O0IAKO 3HAHUII.

buonorus.
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