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INOSACHUTEJIBHAS 3AIINCKA

[Ipn paszpaboTke mporpamMMbl IO OHONOTHMHM TEOPETHYECKYI0 OCHOBY [UIS OIpPENETCHUs] II0AXOM0B K
hopmupoBaHUIO copepkaHus ydeOHOro mpenMera «brosorus» cocTaBwiIM: KOHIENTyanbHble monoxerus OIOC
COO o B3aUMOOOYCIIOBIEHHOCTH IeJiel, COAEp)KaHWs, pe3yJbTaroB OOydeHHss W TpPeOOBaHMH K YpPOBHIO
MOJTOTOBKH BBIITYCKHHKOB, IIOJIOKCHHSI 00 OOHmMX WEensX M NPUHIUIAX, XapaKTepH3YIOIIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeHero o0mero oopazoBanus B Poccuiickoit denmepariy, a TakKe IMOJI0XKEHHUS O CIieIiduke
Ouosoruu, e€ 3HaYeHUH B TIO3HAHWH XMBOH MPUPOJBI M 00ECIIeYeHHH CYIECTBOBAHUS YEJIOBEUECKOr0 OOIIeCTBa.
CortacHO Ha3BaHHBIM ITOJIOKEHUSIM, OTPE/IENIEHB OCHOBHBIE (DYHKIIMU IIPOTPAMMBI 110 OHOJIOTHH U €€ CTPYKTypa.

IIporpamma mo Omomorum HaéT MpeacTaBIeHHE O IENsiX, 00 oOmieil cTpaTeruu o0ydeHHs, BOCIUTAHUS H
pa3BUTHsL OOy4arOIIMXCsI CpeACcTBaMM ydeOHOro mpeamera «buonorus», ompeneinser o0s3aTeNbHOE MPEIMETHOE
COJICp)KaHME, €ro CTPYKTYpY, paclpeselieHHe M0 pasjeiiaM M TeMaM, PEKOMEHIYEeMYIO II0CIe/I0BaTeIbHOCTh
M3y4deHUs y4eOHOro MaTepuana ¢ y4ETOM MEXKIPEAMETHBIX M BHYTPHIIPEIAMETHBIX CBSI3€H, JIOTHKH
00pa30BaTeNFHOIO MPOIIEcca, BO3PACTHBIX 0COOEHHOCTEH 00yUJarOMMXCs.

B nmporpamMme 1o OHONOTMM TakKe YUYHMTHIBAIOTCS TPEOOBaHMS K IUIAHHPYEMBIM JIMYHOCTHBIM,
METalpeIMETHBIM M TIPEJMETHBIM pe3yibTataM oOydeHHs B (OPMHPOBAHMH OCHOBHBIX BHIIOB Yy4eOHO-
NI03HABATENbHOM [EeATeIbHOCTH/Y4eOHBIX NEeHCTBHH OOYYarOIIMXCs MO OCBOCHUIO COICPXKaHUS OHOIOIMYECKOro
o0Opa3oBaHusl.

B nporpamme no 6uomnorun (1011 xmaccel, 6a30BbIi ypOBEHb) peay30BaH NPUHIUI IIPEEMCTBEHHOCTH B
H3yYeHUH OUOJIOrHH, OJlaroaps YeMy B HEH MPOCMATPHUBACTCS HAMPABJICHHOCTh HA Pa3BUTHE 3HAHUI, CBSI3aHHBIX C
(hopMHpOBaHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI, IEHHOCTHBIX OPHUEHTAIMH JIMYHOCTH, HKOJOTHYECKOTO
MBIIIICHUS, TPEICTABICHUH O 30pOBOM 00pase >KM3HM M Oepe)XKHBIM OTHOLIEHHEM K OKPYXAIOIIEH MpPUpPOIHOMN
cpene. [losTomy Hapsgy ¢ n3ydeHneM OOIIEOMOIOTHYECKHX TEOPHH, a TAKXKE 3HAHWH O CTPOCHUH XKHUBBIX CHCTEM
pa3HOro paHra M CyIIHOCTH OCHOBHBIX IIPOTEKAIONIMX B HHUX IPOLECCOB B IpOrpamMMe MO OHOJIOTHH YENeHO
BHHMaHHE HCIIOJIb30BAHUIO MIOJYUYCHHBIX 3HAHWI B ITOBCEJHEBHOM JKMU3HU JUIS PEIICHUS MPUKIAIHBIX 33134, B TOM
yycie: MPOQUIAKTUKN HACIEACTBCHHBIX 3a00J€BaHMH 4YEIOBEKa, MEANKO-TEHETHYECKOTO KOHCYIbTUPOBAHMUS,
00OCHOBaHHMSI SKOJIOTHYECKU LIEJIECOO0Pa3HOT0 MOBEACHHS B OKPYKAIOIIEH MPUPOJHON cpene, aHaiu3a BIUSHUS
XO3SHCTBEHHOM JICSITENIFHOCTH 4YeJIOBEKa Ha COCTOSHHME HPUPOJHBIX M MCKYCCTBEHHBIX 3KOCHCTEM. Y CHIICHHE
BHUMaHHA K TPHUKIAaJHON HalpaBIeHHOCTH ydeOHoro mpeamera «buonorus» NpOAMKTOBAaHO HEOOXOIMMOCTBIO
obecrieueHHsl yCIOBUIl AJsI pellleHHs OJHOW M3 aKTyalbHBIX 3a/ad IIKOJIBHOTO OHOJIOTHYECKOTO 00pa3oBaHMA,
KOTOpas npeamnoiaraeT GopMHUPOBaHNE Y 00YJAIOMINXCsl CIIOCOOHOCTH aanTHPOBATHCS K M3MEHEHUSIM THHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MHUA.

buosnoruss Ha ypoBHe cpenaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxkHOoe Mecto. OHa obecrieuuBaer
(opmupoBaHue y 0OyyaroMXCs MPEACTAaBICHUI O HAYYHOW KapTHHE MHpa, pacmupsieT ¥ o0o0IiaeT 3HaHUS O
JKUBOM TpHpoze, €€ OTIIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3alMU M 3BOJIIOIHH, CO3AaET YCIOBHS JUIS:
MO3HAaHMUSA 3aKOHOB XHMBOW IPUPOXBI, (hOPMUPOBaHUS (YHKIMOHAIBHONW TI'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO U
6e3omacHoro o0pasa >KU3HH, SKOJIOTHYECKOTO MBIIILIEHHS, [IGHHOCTHOTO OTHOLICHUS K KUBOW IIPUPOJIE U YETIOBEKY.

Boupioe 3HaueHNE OHOJIOTHS UMEET TAKKe VIS PEIICHNs] BOCIIUTATEIBHBIX M PA3BUBAIOIINX 33/1a9 CPETHETO
obmero oOpa3oBaHUs, conpanM3annd oOydaromuxcsa. M3ydernme Owosormu obOecrieurBaeT YCIOBUS IS
(hopMHPOBaHHUS MHTEIUICKTYJIbHBIX, KOMMYHUKAIIHOHHBIX U MH()OPMAIIMOHHBIX HaBBIKOB, 3CTETHYECKON KYyJIbTYPHI,
CIOCOOCTBYET HWHTETpalyii OWOJOTMYECKUX 3HAHWHM C IPEACTaBICHUSIMH M3 JPYTHMX YYeOHBIX NpPEAMETOB, B
YaCTHOCTH, (M3MKM, XUMHUM U reorpaduu. Ha3BaHHble mONOXKEHHS O NpeJHa3HaYeHHH Y4eOHOro mpeamMera
«buonorusd» cocTaBWIM OCHOBY AJIsI ONPENENICHUS MOJIXOJI0B K OTOOPY M CTPYKTYPHPOBaHHIO €ro COJCpKaHMs,
MIPECTaBICHHOTO B TPOTpaMMe 1O OHMOIOTHH.

Otbop comepxanusi ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3HIHN
KyJIbTYpOCOOOPa3HOTO MOJX0/a, B COOTBETCTBUHM C KOTOPHIM OOYYaIOIIMECs JODKHBI OCBOWUTH 3HAHHS U yMEHHS,
3HaUYMMble 1 (OPMHpPOBaHUS OOIIEH KyJbTYpHI, OINpPEHEISIONNE aJeKBaTHOE IIOBEJCHUE YEIOBEKa B
OKpY’KalolleW NpUPOAHON cpene, BOCTPEOOBAHHBICE B TIOBCEAHEBHOW JKM3HH M TPAKTHYECKOW AEATEIFHOCTH.
Ocoboe MecTo B 3TOH CHCTEME 3HAHMH 3aHUMAIOT 3JEMEHTBI COJEPXKAHUs, KOTOPBIE CITy)KaT OCHOBOHM ISt
(hopMHpOBaHUS TIPEJICTABIEHUH O COBPEMEHHOW €CTeCTBEHHO-HAYYHOM KapTHHE MUpa M LIEHHOCTHBIX OPHEHTAIHAX
JMYHOCTH, COCOOCTBYIOMINX TyMaHH3alMH OMOIOTMYECKOTO 00pa30BaHMA.

CrpyKTypHpOBaHHE COAEpKaHUsl yueOHOTO MaTepHraa B IPOrpaMmMe 1o OHOJIOTHH OCYIIECTBICHO C YIETOM
MIPUOPUTETHOTO 3HAYEHHs 3HAHUH OO0 OTJIMYMTEIBHBIX OCOOCHHOCTAX JKHUBOM TNPHPOJBI, O €€ YpOBHEBOH
OpPTaHM3allMM U HBONIOLUH. B COOTBETCTBMM ¢ 3THM B CTPYKType ydeOHoro mpeamera «buomorus» BblieneHbI
CJIEyIOLINE COAEpKaTeNbHble JHHUM: «buomorus kak Hayka. MeToipl Hay4qHOro mHo3HaHMs», «Kierka kak



Ouonornyeckasi cucrema», «OpraHu3M Kak Ouosiormueckas cucrema», «CucreMa 1 MHOrooopasue OpraHu4ecKoro
MHpay», «DBOIOIHS KUBOH TIPHPOIBD, « IKOCHCTEMBI U MPHUCYIIHE UM 3aKOHOMEPHOCTI.

Lens n3yuennst ydeOHoro mpeamera «buomorus;» Ha 0a30BOM ypOBHE — OBJIAJECHHE OOYYAIOIINMHUCS
3HAaHUSAMH O CTPYKTYPHO-(DYHKIMOHAJIbHOW OpraHn3aliiy >KUBBIX CHCTEM pa3HOro paHra U npuoOpeTeHue yMeHHH
UCTIONIB30BaTh 3TH 3HAHWS JUISI TPaMOTHBIX IEHCTBHH B OTHOIIEHMH OOBEKTOB >KMBOIM NPHPOABI M PEIICHUS
Pa3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Joctmwxenne nenu u3ydeHus: ydyeOHoro npenmera «buosorus» Ha 0a30BOM ypoBHE oOecnedrBaeTCs
pelIeHNEeM CIIEAYIONINX 3a/1au:

OocBOeHHE OOyYalomMMHUCA CHCTEMBl 3HAaHMH O OWOJIOTMYECKHMX TEOpHIX, YUYCHHSAX, 3aKOHaX,
3aKOHOMEPHOCTAX, THIIOTE3aX, MpaBUIax, CIIyKallux OCHOBOM JJIs1 (I)OpMI/IpOBaHI/ISI HpeI[CTaBHeHHf/lI O €CTCCTBCHHO-
Hay4HOH KapTHHE MUPA, O METO/IaX HayYHOTO [TO3HAHMS, CTPOCHUH, MHOTOOOPa3uH U OCOOEHHOCTSIX HBBIX CUCTEM
Pa3HOTo ypOBHS OpraHU3alNH, BBIIAIOMINXCS OTKPHITHSIX U COBPEMEHHBIX UCCIIEAOBAaHMAX B OMOIOTHH;

(opMupoBaHHE y OOYHYaArOIIUXCSl MO3HABATEIbHBIX, MHTEIUIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH B
mpouecce aHajln3a JaHHBIX O NYTAX Pa3BUTHA B 6I/IOHOFI/II/I Hay4YHBIX B3IJIA10B, Pl}lefl " MOAXOJA0B K HM3YyYCHUIO
JKMBBIX CHCTEM Pa3HOTO yPOBHS OpraHU3aLNH;

CTAQHOBJIEHHE Yy OOydaromuxcsi oOmmed KynbTypsl, (yHKIMOHAIbHONH TI'PAaMOTHOCTH, DPa3BUTHE YMEHUH
OOBSCHITH W OIICHUBAThH SIBJICHUS OKPY)KAIOIIEro MHUpa >KMBOM INPHPOABI HA OCHOBAaHWM 3HAHMW W OIBITA,
TIOJTyYE€HHBIX NP U3yUCHUH OHOJIOTHHY;

¢opmupoBaHne y OOYYaOMIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE OWOJIOTHYECKHX 3HAaHWH B
NPaKTHYECKOH  JEeSTeJIbHOCTH  4YEJIOBEeKa,  Pa3BUTHM  COBPEMEHHBIX  MEAWIMHCKMX  TEXHOJOTMH U
arpoOHNOTEXHOIOTHH;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH IO3HAaHMS YEJIOBEKOM >KHBOH TNPHPOABI, HEOOXOIMMOCTU
Oepe)KHOro OTHOLICHHS K HEl, COOJI0ICHHSI 3TUUECKIX HOPM TPH MPOBEICHUN OHOJIOTHYECKHUX UCCIICOBAaHHH;

OCO3HaHHE IIEHHOCTH OWOJIOTMYECKMX 3HAHWK JUIs TIOBBIMICHHUS YPOBHS DKOJIOTHUECKOH KyJIbTYpHI, JUIS
(hopMHpOBaHNS HAYIHOTO MUPOBO33PEHHUS;

NpUMEHEHNE NMPUOOPETEHHBIX 3HAHWH M yMEHHMH B ITOBCEIHEBHOM JKU3HM JJISl OLIGHKHU IOCJIEICTBUII CBOEH
JIeSITEIFHOCTH 10 OTHOILICHHUIO K OKpY’Karomel cpezie, COOCTBEHHOMY 3710pOBbI0, 00OCHOBaHHE U COOJIOICHNE Mep
PO UITAKTUKA 3200IeBaHUIA.

B cucreme cpemnero o6mero oOpazoBanus «buornorus», m3ydaemas Ha 0a30BOM YypOBHE, SBISETCS
o0s3aTeNnbHBIM  y4eOHBIM TPEIMETOM, BXOAAIIMM B COCTaB IpeAMeTHOW obnactu «EcrecTBeHHO-Hay4HBIE
TIPEIMETBI.

Jnst n3ydyenust 6uosoruu Ha 0a30BOM YPOBHE CpefHero obmiero oOpasoBaHusi otBoutcs 68 dacos: B 10
knacce — 34 ygaca (1 yac B Henento), B 11 ximacce — 34 yaca (1 gac B Hezemo).



COJAEP KAHUME OBYYEHMUA
10 KJIACC

Tema 1. Buosorus kak Hayka.

Buonorus kak Hayka. CBsi3p OMOJNIOTHMHM C OOIIECTBEHHBIMHM, TEXHHYECKUMH M JIPYTUMU €CTECTBEHHBIMU
HayKamH, ¢uiocopueld, 3STUKON, 3CTETUKON U mpaBoM. Poip Gnonornu B opMHpPOBaHMN COBPEMEHHON HAay4YHOM
KapTuHBEI Mupa. CrcTeMa OHOIOTHIECKUX HAYK.

Mertopl IO3HAHUS KUBOHM NMPUPOJBI (HAOIIOJeHNE, IKCIIEPUMEHT, ONMCAaHNe, H3MEPEHHe, KIIacCU(pHUKAIINS,
MOJICTUPOBAHHE, CTATUCTHYECKast 00paOb0TKa JaHHBIX).

JdemoHncTpaumm:

[Toptpetst: U. Japsun, I'. Menaens, H. K. Konsros, . Yorcon u ®@. Kpuxk.

Tabumup! n cxeMbl: «MeTo/ Il TO3HAHUS KUBOH IPUPOJIBIY.

JlaGopaTopHble 1 MpaKTHYeCKHE PadOTHI:

[MpakTryeckass pabora Ne 1. «lcrnomb30BaHWE pa3IMYHBIX METOJOB TNPH HW3YYEHHH OMOJOTHYECKHX
00BEKTOBY.

Tema 2. JKuBble cHCTeMbI H UX OPraHU3aIUsl.

XKusble cucTeMbl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouosioruu. OTIMYHE JKUBBIX CHUCTEM OT
HEOPraHNYECKOW NPUPOABIL.

CBoiicTBa OMOCHCTEM M UX Pa3HOOOpasne. YPOBHHU OpraHM3allUl OMOCHUCTEM: MOJEKYISIPHBIN, KICTOYHBIMH,
TKAaHEBBIN, OPraHM3MEHHBIN, MTOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OHOTCOIICHOTHYCSCKHIT), OMOCHEPHBI.

JdeMoHcTpanuu:

Tabmuns! n cxeMsl: «OCHOBHBIE TIPHU3HAKHU JKU3HW», « Y POBHU OpraHU3aLNH KHBOH IPUPOIBI».

O6opynoBanue: Mmoaens monekynsl JJTHK.

Tema 3. XumMuueckmii COCTaB U CTPOEHHE KIETKH.

XuMHYECKHH COCTaB KIETKH. XHUMHYECKHE DJEMEHTBI: MAaKpO3JIEMEHTH, MHKPO3JIEeMEHTH. Bonma wu
MHHEpPaIbHBIE BEIIECTBA.

OyHKIMY BO/IBI 1 MUHEPAJIBHBIX BEIIECTB B KileTKe. [lomaep:kanne 0ocMOTHYECKOTO OalaHca.

Benxu. CoctaB u cTpoeHne 0enKoB. AMHHOKHCIIOTHI — MOHOMEpHI OenkoB. He3aMeHHMBbIE W 3aMEHHMBIE
AMHHOKHCJIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpHI OCITKOBOM MOJEKyHbl (IIEpBHYHAs, BTOPHYHAS,
TPETHYHAsl ¥ YeTBEPTHYHAS CTPYKTypa). XUMHUYECKUE CBOWCTBA OenkoB. bruonorndeckue GyHKIMK OEIKOB.

@epmeHTbl — Ounosnornveckue karanusartopsl. CTpoeHwe (¢epMeHTa: aKTHUBHBIM LEHTp, cyOcTpaTHas
cnennduaaocts. Kopepmentsr. Butamuasl. OTamdaus pepMeHTOB OT HEOPTaHMUECKUX KaTalIn3aTOPOB.

YraeBoasl: MOHOcaxapuasl (TJIIOKO3a, puHOO3a M ME30KCHpH003a), Aucaxapuisl (caxaposa, JaKTo3a) U
roJicaxapuabl (Kpaxmall, TIIMKOTeH, [eJuTiono3a). bruonorundyeckue GyHKIUM yriieBOAOB.

Jlumunel:  Tpuramumepunsl,  gochomumunsl,  crepounbl. I 'mapoduiapHO-THAPOGOOHBIE  CBOHCTBA.
Buonornyeckue pynkuuu munuaos. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIHIO0B KaK HCTOYHUKOB SHEPTHH.

Hyxneunossie kucnorsi: JJHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KHUCIOT. CTpoeHue u
¢yaxmuu [JHK. Crpoenne n pyuxmun PHK. Bunet PHK. AT®: crpoenne u GpyHKIHH.

Iuronorus — Hayka o kierke. Kierounas teopust — npumep B3auMOJEHCTBHA UIeH U (PaKkTOB B HAyYHOM
MO3HAHUU. MEeTOABI U3Y4YEeHUS KIETKU.

Knerka kak memoctHast sxuBas cuctemMa. OOIIue NpH3HAKK KIETOK: 3aMKHYyTas HapyXXHas MeMOpaHa,
mouekyisl JIHK kak reHeTnueckuii anmapart, cucteMa CUHTe3a Oenka.

Tums! K1€TOK: SyKapuoTHYeCKast ¥ ITpokapruoTHyeckas. OCOOEHHOCTH CTPOCHUS MPOKAPUOTHYECKOH KIIETKH.
Knerounast crenka Gaxrepuii. CTpoeHHe 3yKapHOTH4YecKOH KieTKn. OCHOBHBIC OTIMYHS PAaCTUTEIBHON, )KUBOTHOM
¥ TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKa, TNIMKOKaIMKC, X (GyHKIuH. Ilmazmarnueckas
MeMOpaHa, e€ coiictBa n gyHkunu. Lluromnasma n e€ opranonnsl. OnHoMeMOpaHHbIe opranonap! kiaetkn: JIIC,
arnmapat ['onbmxu, mu3ocomsl. [1odyaBTOHOMHBIE OpraHOWABI KIETKH: MUTOXOHAPHH, IacTuabl. IIponcxoxnenne
MUTOXOHAPHIA ¥ Tiactua. Bujsl mmactun. HemeMOpaHHBIC OpPraHOWIBI KJICTKH: PHOOCOMBI, KJICTOUHBIA ICHTP,
LIEHTPUOIH, PECHUUKH, KT'YTHKU. DYHKIIUU OPraHOUI0B KJIETKU. BrirtoueHus.

SAnpo — perynatopHelii HeHTp kieTku. CTpoeHHe sapa: siepHas 000J0dYKa, KapHOIUla3Ma, XpOMaThH,
SIIPBIIIKO. XPOMOCOMBL.

TpaHCOPT BEIIECTB B KIIETKE.

JdemoncTpaumm:



[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llIneitnen, P. Bupxos, Jlxx. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panxnun, K. M. bap.

Huarpammel:  «PacrpeneneHne XuUMUYECKMX JJIEMEHTOB B HEXHUBOW mpupoae», «Pacnpenenenue
XMUMHYECKHUX JIEMEHTOB B )KUBOH MPHUPOJIEY.

Tabmunpel n cxemsl: «lleproguueckas TaOMUIa XUMHYECKAX SJIEMEHTOBY, «CTpOEHHE MOJEKYIBI BOIBIY,
«bmnocunres 6enka», «CtpoeHne Monekynsl Oenka», «Ctpoenue ¢epmenta», «HyxmenHoBbie kucmotsl. JJHK»,
«Ctpoenue monekyinsl ATD», «CTpoeHne 3yKapuOTHIECKOH KIeTKu», «CTpoeHHe )KUBOTHOU KIETKI», «CTpoeHue
pactutenbHOU KIeTKM», «CTpPOCHHE NPOKAPHOTHYECKOH KIeTKn», «CTpoeHue siipa KIETKH», «YTJIEBOIBD»,
«JIumuae.

OO0opynoBaHue: CBETOBOW MHKPOCKOIN, OOOpYAOBaHHE [UIsi MPOBEICHUs HAOJMIONCHUN, H3MEpEHHH,
9KCIEPUMEHTOB, MUKPOIPEIApaThl PACTUTEIbHBIX, )KUBOTHBIX M OAKTEPHAJIbHBIX KJIETOK.

JlabopaTopHble U MpaKTHYecKHe padoThI:

JlabopaTopnas pabora Ne 1. «/3ydyeHne KaTalIUTHYECKOW aKTHBHOCTH (DEPMEHTOB (HA IpHMEpE aMHiIa3bl
WM KaTaja3bl)».

JlabopaTtopnass pabota Ne 2. «l3yueHme CTpOeHHsS KJIETOK pACTCHHUH, >KUBOTHBIX WM OakTepwuil 1Mmox
MHKpPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax 1 UX OIMUCaHUEY.

Tema 4. JKu3HenesTeJIbHOCTh KIETKH.

OOmeH BemiecTB, win MeTabomu3M. AccHMIIAIUS  (TUTACTHYCCKUH OOMEH) H  JUCCHUMUMIIAIUSL
(aHepreTHuecKuii 0OMEH) — ABE CTOPOHBI €IUHOTO Tporecca MeTadom3Ma. Poib 3aKOHOB COXpaHEHHsSI BEIIECTB U
9HEPruM B IOHUMaHUHU METaboJIN3Ma.

Tumer oOMeHa BemiecTB: aBTOTPO(HBIH M rerepoTpodHbIA. Pomb ¢epmMeHTOB B OOMEHE BEmIECTB U
MPEBPAIIEHUN SHEPTUH B KIIETKE.

®otocunte3. CseroBass W TemHOBas (a3el (orocunresa. Peakumu Qotocunreza. DddexTHBHOCTH
¢orocunresa. 3naueHne GorocuHTe3a JUIS KU3HM Ha 3emiie. BriusiHue ycinoBuil cpeibl Ha (POTOCHHTE3 U CIIOCOOBI
MOBBILICHUS €0 MPOILYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUH.

XemocuHTe3. XeMOCHUHTe3UpyoLKe OakTepun. 3HaueHHe XeMOCHHTE3a ISl XKM3HU Ha 3eMIle.

OHepreTnyecknii oOMeH B KieTke. PaclieruieHne BelecTB, BBIJCICHHE M aKKyMYyJINPOBAaHHE SHEPTUU B
KJIEeTKe. DTambl 3HepreTudeckoro obmeHa. I'nmkomus. bpoxenme m ero Buapl. KucmopomHoe OKHCICHHE, WIN
KJIeTouHoe apixanue. OkucnutensHoe GhochopunupoBanue. IHHEKTUBHOCTL SIHEPIETUISCKOI0 OOMEHa.

Peakiuun wmatpuuHoro cuHre3za. ['eHermueckas wuHpopmaums wu JHK. Peamuzanust renerndeckoi
nHpOpManuu B KieTke. [ eHeTHUecKWil Koa ™ ero cBoWcTBa. TpaHckpunmms — MarpuyHblii cuaTe3 PHK.
Tpancnanus — 6unocuaTe3 Oenka. Jrtansl TpaHcaamu. KonupoBanue aMuHOKUCIOT. Posie pubocom B OnocuHTE3E
Oenka.

Hexnerounsie gopmsl xu3Hu — BUpYCHL. Vicropust oTkpbsIThs Bupycos (/. M. MBanoBckmit). OcobeHHOCTH
CTPOEHHMS U )KU3HEHHOTO IIMKJIa BUpycoB. bakrepuodaru. bone3nu pacteHuil, KUBOTHBIX U YEIOBEKA, BBI3HIBACMBIC
BUpycamu. Bupyc wnmmyHozmedunmta uenoBeka (BUY) — Bo3Oymurens CIIM[la. OOparHas TpaHCKpHITIHSA,
peBepTasa u uHTErpasa. [IpodunakTuka pacrpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHHH.

JdemoHncTpaumm:

IToptpetsi: H. K. Konsnos, [I. U. IBanosckwuii, K. A. Tumupsises.

Tabmumer n cxemsl: «Tumbl muTanus), «MeTtabomu3m», «MUTOXOHIPUD), «DHEPTETHUSCKUA OOMEHY,
«Xmoporutacty, «®Potocunte3y, «Ctpoerne JJHK», «Crpoenne n (yHKIMoHHpoBaHWE TeHay, «CHHTE3 Oeikay,
«l'enernveckuii xon», «Bupyce», «bakrepuodarn», «Ctpoenme U ku3HeHHBId UKy Bupyca CIIN/a,
6akrepuodara», «Permkarus JHK».

O6opynoBanue: Monenu-amminkanuu «Y qoenue JJHK u tpanckpummmsy», «brocunres 6emkay, «CtpoeHne
KJIIETKI», Mozienb cTpykTypsl JJHK.

Tema S. PasMHokeHHe U HHAUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB.

Knerounsrif mwkm, win JKM3HEHHBIH UK KieTku. MHTepdaza m muros. [Ipomeccsl, mpoTrekamonye B
unrepgaze. Pernkanus — peakuust matpuuHoro cunreza JJHK. Crpoenue xpomocoM. XpoMOCOMHBINH Habop —
KapuoTun. JIMIUIOMAHBIA W TaIyIOWAHBI XPOMOCOMHBIE HaOOpbl. Xpomaruapl. LluTomoruyeckue OCHOBBI
Pa3MHOKCHHUS ¥ MHAUBHUAYAIbHOTO PA3BUTHS OPTaHN3MOB.

Henenne xnetkun — muro3. Cragum murtosa. I[Ipomeccsl, MpOHCXOASAIIME Ha pPa3HBIX CTaAWsIX MHTO3A.
Buonoruyeckuii cMbICI MUTO3A.

[Iporpammupyemast THOEITb KICTKH — aIloITo3.



®DopMBl  pa3MHOXKCHUST OPraHU3MOB: OCCIIOJIOE W TIOJOBOC. Buabl 0Oecronoro pasMHOXKCHHUS: ACJICHUE
HAJIBOC, TOYKOBAHUE OJTHO- U MHOTOKIICTOYHEIX, CIOPOOOPa30BaHNe, BETETATUBHOE pa3MHOXeHHe. IcKkyccTBeHHOE
KJIOHUPOBAaHUE OPTaHU3MOB, €r0 3HAYEHHE JUIS CEIEKIUH.

ITosoBOE pa3MHOXKEHHE, €TO OTIMYHUS OT OCCIIONIOTO.

Metio3. Ctaguu Meio3a. [Ipouecchl, mpoucxosiire Ha cTaausax meiosa. [loBenenue XxpoMocoMm B Meio3e.
Kpoccunrosep. buonoruueckuii cMbic 1 3HaU€HUE Mei03a.

I'ameTorenes — mporece 0Opa3oBaHUs IMOJIOBBIX KJIETOK Yy JKHBOTHBIX. I10JIOBBIC JKeJle3bl: CEMEHHHKH HU
smyaukd. OOpa3oBaHUE U Pa3BUTHE TOJIOBBIX KICTOK — raMeT (CIiepMaTo30uj, SMIEKIeTKa) — CIIePMAaToreHe3 U
oBoreHe3. OCOOEHHOCTH CTPOCHHS SHICKIETOK U criepMaro3onnoB. Omnonorsopenne. [lapTeHoreHes.

WumuBuayansHoe  pa3ButHe  (OHTOreHe3). OMOpuoHanmbHOE  pa3BuTHe  (3MOpHOreHe3).  OTambl
SMOPUOHAIEHOTO  Pa3BUTHS Y  TIO3BOHOYHBIX  JKHUBOTHBIX:  JIPOOJICHHWE, TAacTPyJIAIUs, OpraHOTCHE3.
[MoctamOpHoHamsHOE pa3BUTHE. THUIBI TTOCTIMOPHOHANBHOTO PAa3BUTHS: MPsIMOE, HempsMoe (JIMIHHOYHOE).
BrusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BRI3BIBATH BPOXKIEHHBIE YPOICTRA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 LIBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHU, CTaIU Pa3BUTHSL.

JdemoncTpaumm:

Tabmuiel 1 cxeMbl: «DPOpMBI Pa3MHOXKEHHUSI OPraHU3MOBY», «JIBOWHOE OIIOJOTBOPEHHE Yy IIBETKOBBIX
pacTteHuiiy, «BereraTuBHOE pa3MHOXKCHHE pacTeHHI», «J[lenmenue kietku Oaktepuity, «CTpoeHHE MOJOBBIX
KkieTok», «Ctpoenue xpoMmocoMbl», «Kierounslii uukim», «Pemmukauust JHK», «Mutos», «Meios», «IlIpsmoe u
HEenpsMoe pa3BUTHEY, «[ aMeToreHe3 y MICKOITUTAIONINX U YelloBeKka», « OCHOBHBIC CTaINH OHTOTCHE3a».

OO6opymoBaHue: MHKPOCKOI, MHUKpompenapatsl «CrepMaTro30uabl  MIICKOMUTAINMIET0», «SIHIeKIeTKa
MJIEKOIUTAIOMIEroy», «KaprokuHes B KJIeTKaxX KOpeIIKa JIyKa», MarHUTHasi MOJIEb-alIIuKauus «JleneHue KIeTKm,
moxenb JJTHK, momens Metada3HOM XpOMOCOMBIL.

JlaGopaTopHble U MpaKkTUYecKHe PadoThI:

Jlabopatopnass pabota Ne 3. «HaOmromeHwe MuTO3a B KJICTKaX KOHYMKA KOpEIIKAa JIyKa HA TOTOBBIX
MHKpOIpenapaTaxy.

JlabopaTopHnas padota Ne 4. «/3ydyeHue CTpOSHHsI MOJIOBBIX KJICTOK Ha TOTOBBIX MHKPOIIpPEIapaTaxy.

Tema 6. HacjieACTBeHHOCTb M H3MEHYMBOCTh OPraHU3MOB.

[Ipemver w 3amaun TEeHETHKH. VICTOpHWsS pa3BUTHS TEHETHKHA. PONb IMTONOTHM W SMOPHOIOTHH B
CTAaHOBJIEHUU TEHETHKH. BKIIaJ pOCCHHCKMX M 3apyOeKHBIX YUYEHBIX B pa3BUTHE TEHETUKU. MeTOIbl T€HETHKH
(TMOPUTOIOTUYECKUH, ITUTOTCHETHYCCKUM, MOJICKYJIIpHO-TeHeThYecKkuii). OCHOBHBIC TCHETUYCCKUC MOHSTHS.
I'eneTnueckas CUMBOJIMKA, HCIIOJIb3YEMAsl B CXEMAX CKPELIMBAaHUH.

3aKOHOMEPHOCTH  HACJEeNOBaHWSA TIPU3HAKOB, YycTaHOBIEeHHBle [. Mengenem. MoHorubpumaHoe
CKpeIlMBaHue. 3aKOH eIWHOOOpa3ust THUOPHUIOB TIEPBOTO TMOKOJCHHs. [IpaBWiIO JOMUHHPOBAaHUS. 3aKOH
pacuiemienus npu3HakoB. ['unoresa ynuctoTel ramer. [loHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

JurnbpunHoe cKpeuBanue. 3aKOH HE3aBUCHIMOTO HACIIEOBAaHUS NMPHU3HAKOB. L[uToreHeTHYecKie OCHOBHI
JUTHOPUIHOTO CKpellMBaHus. AHaIM3Upylollee cKpeniuBaHue. VCrmoib30BaHue aHATU3UPYIONIETO CKPEIUBaHUS
IUTS OTIPENICIICHUS TEHOTHITa 0COOH.

CueruteHHOe HacnefoBaHHe Npu3HakoB. Pabota T. Moprana mo CHEIJICHHOMY HAcCJI€JOBAHHIO TCHOB.
Hapyienue cuenieHusi reHOB B pe3yjibTaTe KPOCCHHIOBEPA.

XpoMocoMHasl TeOpUs HACIEICTBEHHOCTHU. | eHeTHUeCKHe KapThl.

I'enernka mona. XpoMOCOMHOE OTIpeNeIeHre 1mona. AYTOCOMEI M TIOJIOBBIE XPOMOCOMEIL. [ OMoramMeTHbIe U
reTeporaMeTHbie opranu3Mel. HacienoBanue npu3HakoB, CIETNIEHHBIX C MTOJIOM.

M3meHunBocTh. Buapl M3MEHUMBOCTH: HEHAclEACTBEHHass M  HacleACTBeHHas. Poib cpeasl B
HEHACIICICTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKAa MOAW(UKAIIMOHHONW W3MEHYMBOCTH. BapHamoHHBIH pIn U
BapHalMoHHas KpuBas. Hopma peakunu npusHaka. KonnuecTBeHHbIE M KayeCTBEHHBIE NMPH3HAKH W HMX HOpMa
peaxiun. CBoiicTBa MOIM(PHUKAITMOHHOW U3MEHUYNBOCTH.

HacnenctBeHHas, Wiy TeHOTUIIHMYECKast, H3MEHYHBOCTh. KOMOMHATHBHASI N3MEHYHMBOCTh. Melo03 U MOJI0BOM
NpoLeCC — OCHOBAa KOMOWHATUBHOM HM3MEHYMBOCTH. MyTallMOHHas M3MEHYMBOCTh. Kiaccudukauus myranmii:
TCHHBIC, XpPOMOCOMHBIC, TeHOMHBIC. HacToTa M MpUYHHEI MyTanuil. MyTareHHbIe (PaKTOPBI. 3aKOH TOMOJIOTHYCCKIX
pAl0B B HacneAcTBeHHOM u3MeHunBocty H. . BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUNUBOCTD.

I'enetuka uenoBeka. Kapuotum denoBexa. OCHOBHBIE METOJIbI T'€HETHKH 4YeJOBEKa: TI'e€HEeallOTHMYECKUH,
ONMM3HEIOBBIA, NUTOTCHETHYECKUH, OMOXUMHYECKHH, MOJEKYJpHO-TeHeTHndecKnii. COBpEMEHHOE OIpeeIeHIe
TE€HOTHIIA: TOJHOTE€HOMHOE CEKBEHMpPOBAaHHWE, TCHOTUIIMpPOBaHHWE, B TOM uucie ¢ nomombto [IIIP-ananuza.
HacnenctBennbie 3a00ieBaHus Y€I0BEKA: TCHHBIC 00JIC3HU, OOJIC3HU C HACICICTBCHHOM MPEIpacoioKEeHHOCTHIO,



XpoMocoMHBIe Oose3Hu. ComaThdeckue M reHepaTtuBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpHHIMIBI 3110pOBOrO
oOpa3a W3HHW, IUarHOCTUKH, TNPOQHUIAKTUKA U JIEYEHHsS T'eHETHYeCKHX OoJie3HeH. Mennko-reHeTHIecKoe
KOHCYJIBTHPOBaHUE. 3HAUEHHE MEIUIIMHCKON TeHETHUKH B NTPEJOTBPAICHUH U JICUCHUN TCHETHIECKNX 3a001eBaHuiN
9eJioBeKa.

JdemMoHcTpanuu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerepukos, H. B. Tumodees-Pecoscknit, H. 1.
Basuiios.

Tabmuubl n cxembl: «MOHOTMOPHIHOE CKpelIMBaHHE M €ro LUTOTCHETHYEeCKas OCHOBa», «3aKoH
pacuietuieHuss W ero IUTOTCHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «JurnOpumHoe CKpeuiuBaHHe»,
«uTonornueckue OCHOBBI IMIHOPUIHOTO CKpelluBaHus», «Meho3», «B3auMoneiicTBie aIelbHBIX T'E€HOBY,
«'eneTnyeckue KapThl pacTEHUM, )KUBOTHBIX U ueloBeKa», «'eHeTuka monay, «3aKOHOMEPHOCTH HACIIEJOBaHUS,
CIICIUIEHHOTO C TOJOM», «KapHOoTHIBI YenmoBeka M >KMBOTHBIX», «BHIBI M3MeHUMBOCTHY, «MoOIU(HUKAIOHHAS
M3MEHYMBOCTHY, «HacnenoBanue pesyc-pakropa», «I eHeTHKa IpymI KpoBH», «MyTalnoOHHAs U3MEHINBOCTHY.

OO6opynoBanue: Mopenu-amuiMkanud «MoOHOrHOpHIHOEe CKpeluBaHue», «HernonHoe ITOMUHHMpOBaHUEY,
«IurnbpuaHoe ckpemmBanuey», «Ilepekp€ct xpoMocoM», MHKPOCKON M MEKpormpenapar «lposzodumay (HOpMa,
MyTaiuu GOpMbI KPBUIBEB U OKPACKH Tea), repoapuii «I opox moceBHOM».

JlaGopaTopHble M IpaKkTHYecKHe PadoOThI:

JlabopatopHas padora Ne 5. «V3ydeHue pe3ysbTaTOB MOHOTHOPHAHOTO M AUTHOPHIHOTO CKPEUIMBAHUS Y
Jp030( Bl Ha TOTOBBIX MUKPOIIPETIapaTax».

Jlabopatopnas pabotra Ne 6. «M3ydeHue MOIU(PHUKANMOHHON U3MEHUUBOCTH, TIOCTPOCHUE BapHAIMOHHOTO
pAlla ¥ BApUallMOHHON KPUBOW».

JlabopaTopnas pabota Ne 7. « AHanHM3 MyTanuii y 1po30(IIsl Ha TOTOBBIX MHUKPOIIpEnapaTax.

ITpaxktryeckas padora Ne 2. «CocTaBieHHE U aHAJIU3 POIOCIOBHBIX UEIOBEKaY.

Tema 7. Cenexkuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexist Kak HayKa M IIPOIECC. 3apoXKICHHE CEJIeKIMH M JoMmectukanus. Ydenue H. M. Basumosa o
LEHTpax MPOMCXOXKAECHUS M MHOrooOpasusi KyJIbTYpPHBIX pacTeHMH. LIeHTpbI NpPOUCXOXKICHHUS JOMAIIHUX
*KUBOTHBIX. CopT, OpoJa, MITaMM.

CoBpeMeHHbIE METONBI CelIeKIWH. MacCOBBII M WHAWBHAYAIBHBIH OTOOPHI B CEJIEKIHWH DPACTCHHH |
KUBOTHBIX. OLeHKa 3KcTepbepa. bnuskoponcTBeHHoe ckperuBanue — HHOpuauHr. Ynucras nunus. CxpeniuBanue
yncThiX JuHMK. ['ereposuc, mmm rubpuanas cuna. HepoactBeHHoe ckpenpuBanue — ayTOpuauHr. OtnanéHHas
ruOpuan3ammsa 1 e€ ycnexu. VCKycCTBEHHBI MyTareHe3 M MOJyYeHHE IMOJUIUIONIOB. JIOCTHXKEHUS CENeKINU
PacTeHM, KUBOTHBIX U MUKPOOPTraHU3MOB.

BuoTexHoOrHA Kak OTpacib MPOU3BOJCTBA. | eHHAs WHKeHepus. Dranbl co3nanus pekomOuHanTHou JJHK
W TpaHCTeHHBIX opraHu3MoB. Kierounas wmxeHepus. Kierodnsle KyabTypsl. MUKPOKIOHAIFHOE Pa3MHOKEHHE
pactenuil. KiloHMpOBaHHE BBICOKONPOAYKTHBHBIX CEIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB. OKOJIOTHYECKHE U
strdeckue nmpodnemsl. MO — reneTnyecku MOTUpUIIMPOBAHHBIE OPTaHU3MBI.

HemoncTtpanuu:

IToptpersi: H. Y. Basunos, U. B. Muuypus, I'. /1. Kapneuenko, M. ®@. IBaHoB.

Tabmuupl u cxembl: kapra «LIeHTpbI NPOUCXOKAEHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHui», «Ilopop
JOMAITHAX XHUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «Otnanéunas rudpuanzanms», «PadoTer akanemuka M.
@®. HBanoBay, «[lomumionmus», «OOBEKTH OnoTexHONOTHI», «KiIeToyHble KynbTypsl W KIOHHPOBAaHHEY,
«KoHcTpynpoBaHue 1 IepeHoC reHOB, XPOMOCOM.

O6opynoBanne: MyJSDKH TUIOJIOB M KOPHEIUIOJOB IUKUX (POPM M KYJIBTYPHBIX COPTOB PAacTEHUi, repbapuit
«CenbpCcKOX03IHCTBEHHBIE PACTEHUS.

JlaGopaTopHble U MpaKkTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHIKEHHS CEJISKIIMM PAaCTeHWH M XMBOTHBIX (Ha CEJIEKIMOHHYIO
CTAaHIMIO, TUIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIH YYacTOK, B TEIUIMYHOE XO3AHCTBO, J1abOpaTOpHUIO
arpoyHMBEPCHUTETa WIM HAYYHOTO LIEHTPa)».

11 KJIACC

Tema 1. DBoIOLMOHHAS 0HOJIOTHS.
[TpennochIKu BO3HUKHOBEHHS JBOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOPUS M €€ MECTO B OHOJIOTHH.
BrustHuIe 9BOIONIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHU U IPYTHUX HAYK.



CeuzerenbcTBa  9BOMIOIMU.  [laneoHTONOrMUECKHe:  HOCJIENOBATENILHOCTh — TOSBIEHHS  BHAOB B
MaJICOHTOJIOTMYECKOH JIETONUCH, niepexoansie (hopmbl. buoreorpadudeckue: cxoxcTBo n paznuuue dayH u ¢urop
MaTEPHUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKUE: CXOJCTBA W Pa3liMuusi AMOPHUOHOB pa3HbIX BUAOB MO3BOHOYHBIX. CpaBHUTENBHO-
AQHATOMHYECKHE: T'OMOJIOTMYHBIC, AaHAJIOTHYHBIE, pYIMMCHTapHbIC OpraHbl, aTaBU3MbL.  MOJEKyJISIpHO-
OMOXMMHYECKHE: CXOACTBO MEXaHMW3MOB HACICICTBEHHOCTH W OCHOBHBIX META0ONMYECKHX MyTeH y BCEX
OpraHU3MOB.

OpomonnonHast teopus Y. [apsuna. I[Ipenmochbulkn BO3HMKHOBEHMs JapBUHM3MA. JIBIDKYIIHE CHIIBI
9BOJIIONMH BHIOB 10 JlapBUHY (M30BITOYHOE pa3MHOKEHHE ITIPH OTPAaHMYCHHOCTH PECYpCOB, HEOMpeneslE¢HHAs
M3MEHYHMBOCTh, 0OpH0a 3a CyLIECTBOBAHHE, ECTECTBEHHBIH 0TOOD).

Cunrernyeckas reopus sBosoiy (CTD) 1 e€ 0OCHOBHBIE TTOJIOKEHHSI.

MuxposBomronus. [Tomyamnus Kak eInHNAIA BUAA H SBOIOLHH.

JBwxkymue cuibl ((pakTOphl) IBOJIONMK BHIOB B Ipupoae. MyTarMoHHBIN Ipolecc ¥ KOMOWHATHBHAS
M3MEHYMBOCTG. [lonyJIsMOHHbIE BOJIHEI U peiid reHoB. M3osuus u Murpamus.

EctectBennsIit oTO0p — Hampasistroniid haktop 3Bomonnu. GopMBI €CTECTBEHHOTO 0TOOpA.

IIpucrocobaeHHOCTh OPraHU3MOB KakK pe3yJbTaT 3BoIronuu. IIpumepsbl MpUCIOCOOTIECHUNH y OPraHU3MOB.
Apomopho3bl 1 UKo ANTAINH.

Bun n BupmooOGpazoBanme. Kpurepunm Buma. OcHoBHBIE (opMBI BHIO00pa3oBaHMS: Teorpaduyeckoe,
9KOJIOTHIECKOE.

MakposBosronusi. PopMbl 3BONIOIMK:  (QUIETHYECKAs, IUBEPreHTHAs, KOHBEPI€HTHAas, MNapaulesbHasl.
HeobpaTtnmocTs 3BOITIOIHH.

[IponcxoxaeHne oT HECHEUUATH3UPOBAaHHBIX IpeakoB. IIporpeccupyromast crenuanu3anus. AJanTuBHAs
paauanusi.

JdemMoHcTpanuu:

Hoprpersr: K. JIunneit, XK. b. Jlamapxk, Y. Hapsun, B. O. Koanesckwuii, K. M. bap, 3. I'ekkens, @. Mromep,
A. H. Cesepriios.

Tabmunbl 1 cxemsl: «Pa3BUTHE OpraHMYECKOr0 MHpa Ha 3emiie», «3apOoJbIIH MMO3BOHOYHBIX >KUBOTHBIXY,
«Apxeonrtepukc», «Dopmbl OoprOBI 3a cymecTBoBaHUE», «EcTecTBeHHBIN 0TOOpY», «MHOrooOpazue copToB
pactenuit», «MHOroo0Opasue mopo KUBOTHBIX», «[lomymsaium», «MyTallMOHHAsS H3MEHYHBOCTEY», K APOMOP(O3bI»,
«Mounoanantanmm», «OOmas nereHepaus», <«/IBwkymue cunel sBomounn», «Kapra-cxema Mapuipyra
mytemectsus Y. [lapsuHay, «boprba 3a cymecTBoBaHUE», «IIprcocobIeHHOCT OpraHn3MoBYy, «['eorpadudaeckoe
BHUJI000pa30BaHNe», « IKOJIOTHUECKOE BUA000pa30BaHUEY.

OO6opynoBaHue: KOJUISKIMS HACEKOMBIX C Ppa3JIMYHBIMH THIIAMH OKpacKd, Ha0Op IUIOAOB W CEMSH,
kostekiust «[IpuMepsl 3aUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIeNb «OCHOBHBIE HAIPABIICHUS 3BOJIIOLMNY,
00béMHas Mozenb «CTpOEHHE TOJIOBHOTO MO3Ta TI03BOHOYHBIX).

buoreorpaduueckas kapra Mupa, Koweknusi «PopMbl COXpaHHOCTH MCKOIIAEMbIX KHBOTHBIX M PACTEHHUI,
monens ammmkanua «Ilepekpéct xpomocom», BiaxkHble mnpenapaTsl «PasButme Hacekomoro», «Pa3Butne
JATYIIKW», MUKponpenapat «J{pozodmna» (HopMa, MyTaitui OpMbI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U MpaKkTHYecKHe PadoThI:

JlabopatopHnas pabora Ne 1. «CpaBHeHHE BUAOB 110 MOP(OIOTHYECKOMY KPUTEPHUION.

JlabopaTopras pabota Ne 2. «Onrcanue mprUCIOCOOIEHHOCTH OpraHu3Ma M €€ OTHOCHUTEIHHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3em.ie.

JloHayuHBIe MpeACTaBICHNS O 3apOKIECHUN >KU3HHU. HaydyHble TMIoTe3sl BOSHUKHOBEHHUS JKU3HHM Ha 3eMile:
abuoreHe3 W TaHCHEPMHSA. XHWMHUYECKas OBONMIONMSA. AOHOT€HHBIH CHHTE3 OpPraHHMYECKHX BEHIECTB U3
HCOPraHUYCCKHUX. BKCHepHMeHTaHBHOG TIOATBECPKACHUC XHUMHYECKOMN OBOJIIOIIHNH. HauanbHubie 9Tallbl
O6uonornyeckor sBomonuu. I'mnoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
MpOTOKJIETKH. [IepBbie KieTKH 1 ux 3Boronus. @opMHUpOBaHHE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo dpaM W mepuoiaMm. Karapxedl. Apxelckas W TNPOTEPO30KCKAsl DPBHIL.
[Maneo3oiickas 3pa U e€ MepuOIbl: KeMOPUNCKUIA, OPIOBUKCKUMN, CHIYPHUCKUHN, NEBOHCKUN, KAMEHHOYTOJBHBIN,
TIEPMCKHUH.

Me3so30lickas 3pa U e€ nepuoibl: TPUACOBbIH, FOPCKUIL, MENOBOM.

Kaiino3zolickas apa u e€ nmepuo/ibl: najaeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.

XapakTepucTHKa KIMMaTa W T'€OJIOTHYECKHUX IporieccoB. OCHOBHBIC 3Talbl 3BOJIOLHMN PACTUTEIBHOTO H
KHMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH M >KMBOTHBIX. IlosiBIeHHe, paclBeT M BBIMHpPAHHE TPYIII >KHBBIX
OpTaHHU3MOB.



CucremMa OpraHMYeCKOr0 MHUpa Kak OTpakeHHe OHBONIIOLMHA. OCHOBHBIE CHCTEMATH4ECKHE TIPYIIIBI
OpPTaHU3MOB.

OBomtonys YernoBeKa. AHTPOIIONOTUS Kak Hayka. Pa3BuUTHE MpEACTABICHUH O MPOMCXOKICHUH YEJIOBEKA.
Mertonpl u3ydeHust aHTpornorenesa. CXo/CTBa U pa3In4Msl YeNOBEKa W JKUBOTHBIX. CHCTEMaTHYEeCKOE MOJIOKEHHE
YeJIoBeKa.

Jwkymue cwisl (pakTopsl) aHTpomoreHeza. HacnmencTBeHHAas M3MEHYMBOCTh M €CTECTBEHHBIH OTOOD.
OO1ecTBeHHbII 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUH TPY/ia, MBIILJICHUE, PEYb.

OcCHOBHBIE CTaJMM M BETBH OJBOJIIOLMM 4YelOBEKa: aBcTpajonureky, YenoBek ymenbld, YenoBek
npsAMOXoAsiiui, YenoBek HeaHIepTanbCKud, YenoBek pa3yMHblil. HaxolIku HCKONaeMbIX OCTATKOB, BpeMs
CYIIECTBOBaHUs, 00JIaCTh PaCPOCTPaHEHHUs, 00BEM rOJIOBHOTO MO3Tra, 00pa3 KU3HH, 0Py IUsL.

Yenoseueckne packl. OCHOBHBIE OOJIBIIME pPAChl: €BpPONEOMIHAs (EBpasuiickas), HErpo-aBCTPATOHIHAS
(3xBaTopuanpHast), MOHTOJIOWAHAS (a3MATCKO-aMepUKaHCKas). YepTbl MNPUCIIOCOOIEHHOCTH TpencTaBUTENCH
YeJIOBEUECKHX pac K YCIOBUAM cyliecTBOBaHMA. EAnHCTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanum:

Hoptpetsr: @. Penn, JI. [Tactep, A. Y. Onapusn, C. Mumnep, I'. FOpu, Y. lapBus.

Tabmuiel u cxembl: «Bo3nukHOBeHHME CONHEYHON cHUCTEMBI», «Pa3BUTHE OpPraHMYECKOTO MHpPay,
«PacturenpHas kierka», «JKuBorHas kiuerka», «[IpokapmoTndeckas kietka», «CoBpeMeHHas —cucTeMa
OpraHn4eckoro Mupa», «CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHUS YEJIOBEKAa M UYEIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX HAXOJOK IMPEAKOB COBPEMEHHOTO YEJIOBEKay, «/lpeBHeHmIne Iromm»,
«/lpeBHue monn», «IlepBble COBpeMeHHBIE JIT0IN», «HenoBeueckue pace».

Ob6opynoBanne: Mymspku  «lIporcxokaeHne denmoBeka» (OIOCTBI  aBCTPAIONMTEKA, MHUTEKAaHTPOIIA,
HeaHJepTalblla, KPOMaHbOHIIA), CICTKA WM W300pakeHUs KaMEHHBIX OpyAWi MepBOOBITHOTO 4eloBeKa (KaMHU-
4omrepel, pyOwna, ckpebiia), reoxpoHojormdeckas tabnuna, Koywiekuus «DopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTCHUI.

JlabopaTopHble U MpakTHYecKHe padoThI:

[TpakTuyeckas padora Ne 1. «M3ydeHue ncKonaeMbIX OCTATKOB PACTEHUH U JKUBOTHBIX B KOJUICKIIHSX.

OKcKypeust «OBOJIOMS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAyYHBIH MM KpaeBeIuecKHil
My3eit).

Tema 3. OpraHu3Mbl U OKpY KaloIas cpeaa.

Okoyoruss Kak Hayka. 3ajadyd M pa3fenbl JKOJIOTMH. MeTonsl  9KOJOTMYECKHX —HCCIIEeIOBAaHHM.
DKOJIOTrHYECKOE MIPOBO33PEHHNE COBPEMEHHOTO YETIOBEKA.

Cpem,l O6I/IT8.HI/I${ OpPraHM3MOB: BOJHAasA, HA3CMHO-BO3AylIIHAasA, TIOYBECHHAA, BHYTPUOPraHU3MEHHAs.

Okonoruyeckue ¢axTopbel. Knaccudukanus skosoruueckux (akTopoB: aOHMOTHYECKHe, OMOTHYECKHE W
aHTpOTIOTEHHEIE. [leficTBHE IKOIOrMYecKnX (haKTOPOB Ha OPTaHU3MBI.

AobnoTtnueckue (HakTOpBL: CBET, TEMIEpaTypa, BIaxkHocTs. @ortonepuoansM. [Iprcrnocodbnenns opraHu3MoB
K JICHCTBUIO aOMOTHYECKHUX (pakTOpoB. bruojorniyeckue puTMel.

Bruotnueckue daxTopsl. Buasl OnoTHuecknx B3anMOACHCTBII: KOHKYPEHINS, XHIITHUIECTBO, CHMOHO3 1 €TO
tdopmer. [lapasutnsm, Kooneparys, MyTyaan3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHNIECTBO). AMEHCAIIN3M,
HeWTpanu3M. 3HaueHHe OWOTHYECKUX B3aHUMOJEHCTBMUA JUIS CYIIECTBOBAHUS OPraHU3MOB B IPHPOAHBIX
coo0IecTBax.

OKOJIOTHYECKNE XapaKTepUCTHKH mnomyiasuuu. OCHOBHBIE MOKa3aTeIW MOMYJSIIUHM:  YHCIEHHOCTD,
IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTbD, IPUPOCT, MUTpanysl. JMHaMUKa YUCICHHOCTH TIOIYJISIIUN U €€ PeryJsius.

JdemMoncTpanuu:

Hoptpetsr: A. 'ym6ompar, K. @. Pynse, 3. ['exkens.

Tabmuupr u  cxembl: kapra «lIpupomnbie 30HBI  3emuu», «Cpensl OOMTaHHS — OPraHHU3MOBY,
«®Doronepuoanzmy, «llomynsauun», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOIMYJLSIIUN HH(Y30pUU-TY(DENTbKN»,
«[Inmessle menm».

JlaGopaTopHble U MpaKTHYecKHe PadoThI:

JlabopatopHas pabora Ne 3. «Mopdosornieckie 0COOEHHOCTH PACTEHHUH M3 Pa3HbIX MECT OOUTaHHUS.

JlabopartopHras paborta Ne 4. «BnustHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

IIpakTrueckas padora Ne 2. «IToacd€T MIOTHOCTH MOIMYJIALINHN Pa3HBIX BUIOB PACTCHHI.

Tema 4. Coo01ecTBa U IKOJIOrHYeCKHe CHCTEMbI.

Coo6miecTBo opraHm3MoB — OnorneHo3. CTpyKTypsl OHOIIEHO3a: BUIOBASI, IIPOCTPAHCTBEHHAs, TPOpUIecKas
(mumeBast). Buapl-noMmuHanThl. CBsI3u B OHOIIEHO3E.



DKonorudeckue CuUcTeMbl (3kocucteMsbl). [loHsTHe 00 3KocucTeMe U OuoreoreHosze. DyHKIMOHATBHBIC
KOMITOHEHTBHI 3KOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTHI, pPeayleHThl. KpyroBopor BemiecTB W INOTOK SHEPTHH B
sKocucTeMe. Tpodrdeckue (MUIIEBBIE) YPOBHU 3KOCHUCTEeMEBL [lmmeBrsie mern u cetd. OCHOBHBIE ITOKA3aTEIN
9KOCUCTEMBI: OroMacca, IpOIYKIHsL. DKOJIOTHYECKHE MUPaMUAbL: TIPOAYKIMHU, YACICHHOCTH, Ornomacchl. CBOMCTBa
9KOCHUCTEM: yCTOWYHNBOCTh, CAMOPETYIIALHS, pa3BuTHE. CyKIecCHs.

[IpuponHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03EP M PeK. DKOCHCTEMA XBOWHOTO MIIH IINPOKOJINCTBEHHOTO JIEca.

AHTPONIOTEHHBIE YKOCHCTEMBL. ATpPOIKOCHUCTEMbI. YpOo3kocucTeMbl. buonorudeckoe M X03siCTBEHHOE
3Ha4YEHHE arpodKOCHUCTEM H YPOOIKOCUCTEM.

Bropasnoobpasue kak (akTop ycrolunBocTH 3KocucteM. CoxpaHeHHe OHOIOTHYECKOro pa3HooOpasus Ha
3emue.

VYuenue B. 1. Bepnanckoro o 6uocdepe. I'panuiiel, coctaB 1 cTpykTypa 6nocdepst. XKnBoe BemecTBo 1 ero
¢dyaxmun. OcobeHHOCTH OHOChEeph Kak I00aTbHON 3KOCHCTEMBL. JIMHAMIUYecKOoe paBHOBECHE U 0OpaTHasl CBSI3b B
6mocdepe.

KpyroBopoTbl BelIECTB MW OHOTCOXMMHYCCKHE IIUKJIBI 3JEMEHTOB (YIJIepoaa, a30Ta). 30HAIbHOCTh
omocdeprr. OCHOBHBIE OMOMBI CYTITH.

YenoseyecTBo B Onochepe 3emin. AHTPONIOreHHbIe W3MeHEHHst B Onocepe. I 100ampHbIe 3KOIOTHIeCKHe
npoOembl.

CocymiecTBoBaHHE NPHPOIBI U uenoBedecTBa. CoxpaHeHne OMOpa3sHOOOpa3Hsi Kak OCHOBA YCTOHYMBOCTH
6uocepsr. OCHOBa pPAIMOHATBHOTO YNPABIECHUS MPUPOJHBIMH PECYpCaMH M WX HCHONb30BaHHUE. J[OCTHKEHUS
OMOJIOTHU M OXpaHa IPUPOIBI.

JdemoncTpaumm:

Hoprpetsr: A. Ix. Tencmu, B. H. Cykaués, B. 1. Bepranackmii.

Tabmuuel u cxemsl: «Ilumessle nemu», «buoleHo3: cocTaB U CTPyKTypa», «IIpupomnsie cooOriecTBay,
«lenu nuTanus», «IJKojmoruyeckas nupamuaay, «buocdepa m yenmoBek», «IKocHcTeMa HIMPOKOIMCTBEHHOTO
necay», «OKOCHCTeMa XBOWHOTO Jeca», «bunorneno3 Bomoéma», «ArporneHos3», «IIpumepHbIE aHTPOIOTEHHBIE
BO3JICHCTBUS Ha INPUPOLY», «BaxHellne HMCTOYHUKM 3arpsi3HEHUs BO3JyXa U TPYHTOBbIX Boa», «llouBa —
BakKHeWIIass cocraBistiomas onocheps», «PDakropsl nerpamanuy mous», «llapHUKOBBIH 3¢hdexT», «DakTopsl
paInoOaKTUBHOTO 3arpsi3HeHWs Owmocdeps», «OO0mas cTpykTypa Omocdepsr», «PacmpocTtpaHeHme >XH3HH B
ounochepe», «O30HOBBIH dKpaH duocheps», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot a3ora B Ipupoaey.

O6opynoBanue: Mojenb-anmukanus « Tunuyabie OnoneHo3bl», repbapuii «PacTuTenbHbIe COOOIIECTBAY,
Koyutekin «brorenosy, «BpeanTeny BaKHEHWIIMX CENBCKOXO3SMCTBEHHBIX KyJIbTYyp», TepOapuu W KOJUIEKINU
paCTeHHﬁ M JKUBOTHBIX, TMPUHAIJICKAIIHUEC K Pa3HBIM JKOJOTHYCCKUM TIpyIinaM OJHOTO BH/A, KpaCHaﬂ KHUTra
Poccuiickoit @enepanun, 1300paXKeHUs] OXpaHIEMbIX BUIOB PACTEHUI U )KUBOTHBIX.



ITNTAHWPYEMBIE PE3VJIBTATBI OCBOEHN A [TPOI'PAMMBI 110 BMOJIOTYT HA BA30OBOM YPOBHE
CPEAHEI'O OBIIET'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBaioTcs TpeOOBaHMS K pe3yJdbTaTaM OCBOCHHS OOYYarOIIMMHCS
MPOTrpaMM CPEHEro 00IIEro 00pa3oBaHUs: IUIHOCTHBIM, METAIIPESIMETHBIM U MPESIMCETHBIM.

JIMIHOCTHBIE PE3YJBbTATbBI

B cTpykType NHYHOCTHBIX pe3ylbTaTOB OCBOCHMS IpeaMmera «buomorus» BBIAETCHBI CIEAyIOIINe
COCTaBJSIIOLIME: OCO3HaHWE OOYYarONIMMHUCS POCCHUIICKOM TpakKHAaHCKOM WAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTCIFHOCTH W CAaMOOIPEACICHUIO, HAMYWe MOTHUBAIlMA K OOYyYCHUIO OHOIIOTHH,
IeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH TMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH U MCTOPUIECKUX
Tpaununﬁ Ppa3BUTHUA 6I/IOHOFI/I‘IECKOFO 3HaHUA, TOTOBHOCTb H CHOCO6HOCTI) 06yqa}om14xc;1 PYKOBOJCTBOBATHCA B
CBOEH JIeATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NTPHUCYIIMMH CHCTEME OHOJIOTHYECKOro 00pa3oBaHus,
HaJIMYHE SKOJIOTHYECKOT0 IPAaBOCO3HAHMSA, CTIOCOOHOCTH CTABHUTH IIEITN U CTPOUTH JKU3HEHHBIE IIIAHBI.

JIn4HOCTHBIE pE3yNbTAaThl OCBOGHUS MpeaMeTa «buojorus» nocTHraloTcsi B €IUHCTBE Y4eOHOW W
BOCIIMTATENIbHOM JESTEIbHOCTH B COOTBETCTBUU C TPAJULHOHHBIMH POCCHHCKUMH COLUOKYJIBTYPHBIMU,
HCTOPHYECKUMH W JTyXOBHO-HPAaBCTBCHHBIMU IICHHOCTSMH, TNPHHATHIMA B OOIIECTBE MpaBWJIAMH W HOPMaMH
MOBE/ICHHS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIO3HAHUSI, CAMOBOCITUTAHHSI U CAMOPA3BUTHSI, Pa3BUTHSI BHYTPEHHEH
TO3ULIMU JTUYHOCTH, NATPUOTU3MA, YBAKEHUS K 3aKOHY U MPABOIOPSJIKY, YEJIOBEKY TPYJla U CTapUIeMy [OKOJIEHUIO,
B3aMIMHOTO YBaXCHHsS, OCPEKHOTO OTHOMICHHS K KYJIBTypHOMY HACIEIWIO M TPAAUISIM MHOTOHAIMOHAIHHOTO
Hapoaa Poccuiickoit @enepanuu, Npupojie U OKpYKaroLIeil cpene.

JInyHOCTHBIE pE3yJbTATHl OCBOSHHS Y4eOHOro mMpeaMeTa «BHONOorHs» JOJDKHBI OTpakaTh TOTOBHOCTH M
CHOCOOHOCTh OOYYAIOUINXCS PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3HWIKCH JTUYIHOCTH, CHCTEMOI
[IEHHOCTHBIX OPUEHTAINH, TTO3UTHBHBIX BHYTPEHHHUX yOEXKICHHHA, COOTBETCTBYIOIINX TPAJAUIIMOHHBIM LEHHOCTSIM
poccHiickoro o0IIecTBa, pPacIIMpeHHE >KM3HEHHOTO OIbITa M OIBITa JESITEJFHOCTH B IIPOLECCE pealn3aliy
OCHOBHBIX HaIlPABJICHUH BOCIIUTATENBHOMN AEATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:k1aHCcKOro0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3HMIMH O00YyYaloIIerocs Kak aKTHBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro o0IIecTBa;

0CO3HaHHE CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH, yBaXKCHUE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOIl TBOPYECKOW JEATENIbHOCTH MpPU CO3JaHUM YYEOHBIX NPOEKTOB, PELICHUU
Y4eOHBIX U MO3HABATEIBHBIX 33124, BEITIOJIHCHIH OHOJIOTHICCKUAX IKCIICPUMECHTOB;

CHOCOOHOCTB OTIPENENATh COOCTBEHHYIO IO3WIMIO MO OTHONICHHIO K SBICHHAM COBPEMEHHOH KH3HH U
OOBSICHSATH €6;

YMCHHE YYUTHIBATH B CBOMX JCHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBHS IOAEH C
Pa3sHBIMHU YOCKICHUSIMH, KyJIbTYPHBIMH [IEHHOCTSIMU M COIIHAIBHBIM MTOJIOKECHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IPOLECCCE COBMECTHOTO BBIMNOJIHCHUA yqe6me, IIO3HAaBAaTCJIIbHbIX H
HCCIIE/IOBATENbCKUX 33124, YB)KUTEIBHOTO OTHOIICHHS K MHEHUIO ONIIOHEHTOB IIPHU OOCY>K/IEHHH CIIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJCPKAHNUS;

TOTOBHOCTH K TYMaHUTAPHOW U BOJOHTEPCKON IEATENbHOCTH;

2) NATPHOTHYECKOr0 BOCIINTAHUS

c(OPMHUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON MACHTHYHOCTH, MATPHOTH3MA, YBAKCHHS K CBOEMY HapOLy,
YyBCTBa OTBETCTBEHHOCTH Iepen PoauHON, ropaocTu 3a CBOM Kpail, cBo0 PoauHy, CBOH S3BIK U KYJIbTYpY,
MPOILTIOE U HACTOSIee MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEAUI0 W NaMSATHUKAM HPUPOIbI, NOCTHKeHusiM Poccuu B
HayKe, HCKYCCTBE, CIIOpTe, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATH BKJIAJ POCCHUICKHUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHOJIOTHH, IIOHUMAaHUS
3HAYCHUSI OMOJIOTHH B ITO3HAHUH 3aKOHOB IPHUPOJIBL, B )KU3HU YEIIOBEKA H COBPEMEHHOTO OOIIIECTBa;

uzaeliHas yoex1€HHOCTh, TOTOBHOCTD K CITy>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro Cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHME AYXOBHBIX IEHHOCTEN POCCUICKOrO HApOaa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OLICHWBATh CHTYAaIlMI0O M TPHHAMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSCh Ha MOpPAIBbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTY;



OCO3HAHME JIMYHOT'O BKJIaJ[a B TOCTPOCHHUE YCTOWYHMBOTO Oy TyIIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM DPOJUTENSIM, CO3JAHHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSITHS
LIEHHOCTEW CeMENHOM KU3HU B COOTBETCTBUU C TpaJAuLUsAMHU HapoaoB Poccuu;

4) 3cTeTHYeCKOT0 BOCIIUTAHMSI:

ACTETUIECKOE OTHOIICHUE K MUPY, BKITFOYAst 3CTETUKY OBITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TpyZAa, OOIIECTBEHHBIX OTHOIICHHUH;

[MOHMMAaHKE 3MOLIMOHAJILHOTO BO3/IEUCTBUS KUBOM IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BHUJIAX UCKYCCTBA, CTPEMJICHHUE MPOSBISTh KAU€CTBA TBOPUYECKOM
JIMYHOCTH;

5) ¢usuyeckoro BocHUTAHUS, (GOPMHUPOBAHMA KYJIbTYPbl 3A0pPOBbS M 3MOIMOHAJIBLHOIO
OsaromoJryqus:

MOHUMaHUE W peau3alys 3J0pOBOT0 W Oe3omacHOro obpasza XW3HH (3MOPOBOE NMHTAHHE, COOIIOICHHEC
TUTHEHUYECKUX TMpaBHJ M HOPM, COQIAHCUPOBAHHBIA PEXUM 3aHATHH M OTIbIXA, PEryysipHas ¢u3ndyeckas
AKTUBHOCTh), OCpPE)KHOT0, OTBETCTBCHHOTO M KOMIICTCHTHOI'O OTHOIICHHS K COOCTBEHHOMY (H3HUYECKOMY U
TICUXUYECKOMY 370POBbIO;

MOHMMaHHE IIEHHOCTH MPaBUJI MHIMBUAYAJIBHOTO U KOJUIGKTHBHOTO O€30MacHOTO MOBEIEHHS B CUTYalUsX,
YIPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHME IIOCICICTBUA W HEMPUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ANKOTONS, HAPKOTHKOB,
KypeHus);

6) TPYA0BOT0 BOCTIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYHAOII00HE;

TOTOBHOCTh K AKTHBHOHM JEATEIFHOCTH TEXHOJOTHMYECKONW M COLMAIFHOW HAIpPaBICHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATH, INIAHUPOBATH U CAMOCTOSTEIHHO BHITIONHATh TAKYIO IEATEIbHOCTh;

HHTEpEC K pa3IndHbIM cepaM MpodheCCHOHATBFHON NesITeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHEIN BHIOOP
Oynytiei mpodeccuu U pearn30BEIBATE COOCTBEHHBIC JKU3HCHHEIC TUTAHBL,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH JKU3HHU;

7) 3K0J10rHY€eCKOr0 BOCIIUTAHMS:

9KOJIOTHYECKH IIeJecoo0pa3Hoe OTHOIICHHE K TIPHUPOAe KaK HMCTOYHWKY JKH3HHM Ha 3emiie, OCHOBe €
CYIIECTBOBAHUS;

MOBBINICHUE YPOBHS 3KOJIOTUYCCKOM KYJIBTYPhI: MPHOOPETEHUE OMBITA TUIAHUPOBAHUS MOCTYNKOB M OICHKU
MX BO3MOYKHBIX IOCJIEICTBUI AJIs1 OKPYKAKOIIEH Cpebl;

0CO3HAHME TJI00ATFHOIO XapaKTepa dKOJOTHUECKUX MPOOJIeM U My TeH UX PEIICHHUS;

CHOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETACMBIC MPH H3YYCHWH OHOJIOTMM 3HAHUS M YMEHHS TPU PEIICHUU
po0IieM, CBSI3aHHBIX C PAMOHANBHBIM IIPHPOOIONB30BAHAEM (COOTIOCHNE TPABUII IMOBENCHHUS B IIPUPOIE,
HaIpaBJICHHBIX HA COXPAaHEHNE PaBHOBECHS B SKOCHCTEMAX, OXpaHy BHIOB, IKOCHUCTEM, Onochepsl);

aKTUBHOE HENPUATHE JACUCTBUM, IPUHOCAIIMX BpPEl OKPYKAKOLIEH MPUPOJHON Cpele, YyMEHHE
MIPOTHO3UPOBATH HEOIATONMPUATHBIC SKOJIOTHYECKUE MOCICICTBHS MPEIIPUHIMAEMBIX ACHCTBUI U MMPEIOTBPAIIATh
HX;

HaJIMYue Pa3BUTOTO JKOJOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKOW KYJIbTYPBI, OIbBITA JESTENbHOCTH
9KOJIOTHYECKOM HAamnpaBI€HHOCTH, YMEHHUS PYKOBOJICTBOBAaTHCS MMM B IO3HABAaTENIbHOM, KOMMYHUKAaTUBHON W
COLIMAJILHOM MPaKTUKE, TOTOBHOCTH K YYACTHIO B IIPAKTUYECKOM EATENBHOCTH 3KOJIOTHUYECKOW HAIPAaBJIEHHOCTH;

8) eHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMHUPOBAHHOCT, MHPOBO33PCHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH |
OOIIeCTBEHHOHN TMPAaKTHKHW, OCHOBAHHOTO Ha AHMAJOre KYyJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B
MOJINKYJIbTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIBTYPhl KaK CPEACTBA B3aUMOJEHCTBUS MEXIY JTIOAbMHU
U MTO3HAHUS MUPA;

MOHUMaHKEe Crelu(UKr OWOJOTHMM KaK HAyKH, OCO3HaHHS ¢€ pojd B (DOPMUPOBAHHUU PAIMOHATHHOIO
HAYYHOTO MBIIUICHUS, CO3JAHUH IIEJIOCTHOTO MPEICTAaBICHUS 00 OKPY)KAIOUIeM MHpE KaK O CAUHCTBE MPUPOJIEI,
YeIloBeKa W OOIECTBa, B TIO3HAHUH MPHUPOAHBIX 3aKOHOMEPHOCTEH W pEIIeHUH MPOoOIeM COXpaHSHHS MPUPOIHOTO
paBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMHU JJIsi COBPEMECHHOW LMBWIIM3AIMH: OOCCIICYCHUSI HOBOTO YPOBHS
pa3BUTHS MEIWIIUHEBI, CO3/IaHUE MEPCHEKTHBHBIX OWOTEXHOJIOTHH, CIHOCOOHBIX pEmIaTh PecypcHBIE IMPOOIEMBI
Pa3BUTHS YEIOBEUECTBA, TIOMCKA MMyTEH BHIX0J1a U3 TII00ATBHBIX SKOJOTHIECKHX MPOOJIeM B o0ecTieueHus mepexoia



K YCTOHYMBOMY pa3BUTHIO, PAllMOHAIBLHOMY HMCIOJIB30BAHUIO MPHUPOAHBIX PECYpPCOB U (POPMUPOBAHHIO HOBBIX
CTaHJApTOB XKU3HH;

3aMHTEPECOBAHHOCTh B IIOJyYCHHH OWOJOTMYECKMX 3HAHMM B IENAX IOBBIMICHAS OOMIEH KyJBTYpBI,
€CTECTBEHHO-HAYy4YHOW TIPaMOTHOCTH, KaK COCTaBHOHW 4YacTH (YHKIHOHAJIBHOW TIPaMOTHOCTH OOydYarommxcs,
(hopMupyeMoii IpH N3ydeHNH OHOJIOTHH;

MOHMMaHHUE CYIIHOCTH METOJOB IIO3HAHUS, HCHOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH
HCTIONB30BaTh MMOydyaeMble 3HAHUS Ul aHaIM3a U OOBSCHEHHUS SIBICHHH OKpY’KAIOIIEro MHUpa U MPOUCXOMAIINX B
HEM M3MEHEHHH, YMEHHUE JieslaTh 000CHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI JAHHBIX C
LIEJIBIO TTOJTYYEHUSI IOCTOBEPHBIX BBHIBOIOB,;

CIOCOOHOCTh CaMOCTOSITEIBHO HMCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS JUIS PELICHUS NpoOiieM B peasibHBIX
JKU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE I[IEHHOCTH  HAyYHOM  JEATENbHOCTH, TOTOBHOCTH  OCYHIECTBIATH  IPOEKTHYIO U
HCCIIEZI0BATEIbCKYIO ACATEIbHOCTh HHANBULYAIbHO U B TPYIIIIE;

TOTOBHOCTB ¥ CIIOCOOHOCTB K HENIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHHIO, K aKTUBHOMY TOJIyYEHHUIO
HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yNbTaThl OCBOSHHS Y4eOHOTO mpemMmera «Bbromormsy BKIIIOYArOT: 3HAYUMBIC IS
(hopMupOBaHHS MHUPOBO33pEHHS 00YUYAIOIIUXCS MEKIUCIUIUIMHAPHBIC (MEXKIIPEIMETHBIC) OOICHAYYHBIC TTOHSATHS,
OTpaXaIoIIMe IEIOCTHOCTh HAYYHOW KAPTHHBI MHpa W CHENU(UKY METONOB IIO3HAHHS, HCIIONB3YEMBIX B
€CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPIWs, SBICHHE, MPOIECC, CHCTEMa, HAYYHBIA (aKkT, MPUHIINI, THUIIOTe3a,
3aKOHOMEPHOCTh, 3aKOH, TCOpHs, HCCICJAOBaHWe, HAOIIOJACHHE, W3MEpPEHHEe, OKCICPUMEHT U JPYTuX),
YHHUBEpCallbHbIC y4eOHBIC ACUCTBUs (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSATHBHEIC), OOCCICUYUBAIOIINE
topmupoBarre (yHKIIMOHATFHOW TpPaMOTHOCTH M COLHAIBHOW KOMIIETEHIIMH OOYYaroIuXcs, CHOCOOHOCTh
00yJaroIIUXCsS HCIOJb30BATh OCBOCHHBIC MEKIUCIMIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHHUS U YHUBEPCAJbHBIC
y4eOHBIC ICHCTBUS B IIO3HABATEIBHOMN H COITUATLHON TPAKTHKE.

MerTanpenMeTHBIE Pe3yIbTaThl OCBOCHHS POTPAMMEI CPEeTHETO 00MIero 00pa3oBaHMs JOKHBI OTPaXKaTh:

OBJyaieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH NMO3HABATEIbHBIMM A€l CTBUSIMU:

1) 6a3oBble JJOrHYecKHe eiiCTBUS:

CaMOCTOSATENFHO (POPMYITHPOBATH M aKTyalIM3UPOBATh POOIEeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIB30BaTh IMpHU OCBOCHUH 3HAHUH HpI/IéMI:-I JIOTUYECKOI0 MBIIIJICHUS (aHam/Ba, CHUHTE3a, CpaBHCHMA,
kinaccuukanuy, 00OOIICHUS), PACKPBIBATh CMBICHT OHOJIOTMYCCKUX TOHITUH (BBIICIATh WX XapaKTePHBIC
MIPU3HAKH, YCTAHABIIMBATE CBS3U C JPYTUMH ITOHITUSIMH);

OTIpENIEIIATh LEeNU AeITeIbHOCTH, 3a0aBasi MapaMeTphl U KPUTEPUH UX JOCTHKECHHUS, COOTHOCHTD PE3YJIbTaThI
JIEITETBHOCTH C TIOCTABJICHHBIMH IICIIIMU;

HCTIOB30BaTh OMOJIOTHYECKUE MTOHATHUS ISl OOBSICHEHUS (PAaKTOB U SBIICHUN )KUBOM MPHPOIBL;

CTPOWTh JIOTHYECKHE pacCyXACHHSA (MHAYKTHBHBIC, JACOYKTUBHBIC, II0 AaHAJOTHH), BBISIBIATH
3aKOHOMEPHOCTHU U TPOTUBOPEYUA B paCCMATPUBACMBIX SABJICHUAX, Q)OpMyHI/lpOBaTI) BBIBO/JIbI U 3aKJIFOUYCHUSA,

MPUMEHATh CXEMHO-MOJICIBHBIC CPENCTBA [UIS TPEICTABICHHUS CYIICCTBCHHBIX CBS3¢H M OTHOIICHUH B
HU3ydaeMBIX OHMOJIOTHYECKAX OOBEKTaX, a TakXKe MPOTHBOPEUYHHA pPa3HOTO pPOJAA, BBIIBICHHBIX B Pa3IMYHBIX
HH(POPMAIMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IDIaH pEIICHWS MPOONeMBI ¢ yYETOM aHalk3a WMCIONUXCS MAaTepUANBHBIX W
HEMAaTepHAaJIbHBIX PECypPCOB;

BHOCHUTb KOPPCKTHUBBI B JCATCIBHOCTH, OLUCHUBATH COOTBETCTBUC PE3YJIbTATOB ICJIAM, OLICHHUBATH PUCKU
MOCTICICTBHIA JCITEIBHOCTH;

KOOPAWHUPOBATE M BBHIIONHATH pabOTy B YCIOBHSIX pEalbHOrO, BHPTYAIBHOTO W KOMOMHHPOBAaHHOTO
B3aNMOJCHCTBUS,

pa3BUBaTh KPEATHBHOE MBIIUICHHUE MIPH PEIICHUU KU3HCHHBIX TIPOOICM.

2) 6a30Bble MCCJIeA0BaTEIbLCKHE eiCTBUS:

BJIA/IETh HABBIKAMH y4eOHO-MCCIICTOBATENBCKOW W TPOEKTHON JesTeIbHOCTH, HABBIKAMU pPa3peIICHUI
Mpo0JIeM, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIIPHOMY ITOWCKY METOJIOB PEIICHHS MPAKTUYCCKUX 3a/1ad,
MPUMEHEHHIO PA3IMIHBIX METOIOB TTO3HAHNS,



HCIOJIB30BaTh PA3JIMYHBIC BHJbI ACATCIIBHOCTU IO IMOJIYUYCHHIO HOBOI'O 3HAHUA, €ro HUHTCPHOpPETALUH,
npeoOpa3oBaHMIO0 M MPUMEHEHHIO B YYEOHBIX CHTYallUsIX, B TOM YHCIIE TPH CO3JaHWH yYeOHBIX M COLMAIBHBIX
MIPOEKTOB;

(opMHpOBaTh Hay4HBIH THIl MBIIIJICHUS, BIaJeTh HAYYHOW TEPMHHOJIOTHEH, KIIOUYEBBIMH IOHATHSIMH U
METOJIaMH;

CTaBUTh M (HOPMyIMpPOBATH COOCTBEHHBIE 33/7a4d B OOpPA30BATEIBHOM AEATEIBHOCTH M JKM3HEHHBIX
CUTyaluiax;

BBISIBJISITH IPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTYJIM3UPOBATh 3a/1ady, BHIIBUraTh I'MIIOTE3y €€ pelIeHHs,
HaXOJUTh apTyMEHTHI JJIs JOKA3aTeIbCTBA CBOUX YTBEP)KICHHUH, 3a/1aBaTh IapaMeTphl U KPUTEPHH PEIICHHS;

AHAJIU3UPOBATL IMOJYYCHHBIC B XOAC€ PCHICHUA 3aladyd pe3yJibTaTbl, KPUTHYCCKU OLCHUBATL HUX
JIOCTOBEPHOCTD, TPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHUTYaIMsM, OLIEHUBATh NPHOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATD LIeICHANPABICHHbBIA IIOUCK MEPeHOCca CPEACTB U CIOCO00B IEHCTBUS B MPOGECCHOHAIBHYIO
cpeny;

YMETh ITEPEHOCHTH 3HAHHA B TI03HABATEIBHYIO U MMPAKTHYECKYIO 00JIaCTH KU3HEAESTETbHOCTH;

YMETb HHTETPUPOBATh 3HAHMS U3 PA3HBIX [IPEIMETHBIX o0sacTel;

BBIJJBUTaTh HOBBIE WIIEH, IpeIylaraTh OPUIMHAIBHBIC IOIXO/AbI M PELICHUs, CTaBUTh NMPOOJIEMBbI U 33/1a4H,
JIOITYCKAIOIIMe aJIbTEPHATHBHBIC PEIICHUSI.

3) paGorta ¢ uHpopManueii:

OPHEHTHPOBATHCS B Pa3IMUHBIX UCTOYHUKAX HH(POopMaLuu (TekcTe yueOHOTo MocoOust, HayYHO-TIOMYISIPHON
JIUTepaType, OWOJOTMYECKHX CJIOBapsiX M CIPAaBOYHHWKAX, KOMIBIOTEPHBIX Oa3ax HaHHBIX, B VIHTepHere),
aHaIM3UpOBaTh HMH()OPMALMIO paA3IWYHBIX BHIOB M (OpPM TPENCTABIEHHSA, KPUTHUECKH OLEHHBATh €&
JIOCTOBEPHOCTh M HENIPOTHBOPEUMBOCTb;

(hopMyIMpOBaTH 3ampockl M NMPUMEHSATh pa3lIMuHble METOABI NPH TOUCKE M 0TOOpe OMOoJIOTHYecKon
“HPOpPMAINHU, HEOOXOANMOH ISl BHIIIOJIHEHHUS YIE€OHBIX 337124,

NpuoOpeTaTh OMNBIT MCIOJIB30BaHUS MH()OPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPILIEHCTBOBATH
KYJIBTYPY aKTHBHOT'O HCIIOJIb30BAHMS PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBHYIO (OPMY IpPEACTaBICHUS OMOJIOTHYECKOW MH(POPMAIUHN (CXEMBL,
rpaduky, 1uarpaMmebl, TAaOIULBL, PUCYHKH U APYToe);

UCIIONIb30BaTh HAY4YHBIH SI3bIK B KayecTBE CpeJACTBa MNpH pabore ¢ Ouojornueckod HHGpOpMarmeit:
MPUMEHATh XUMHUYECKHE, (U3WYECKHe W MaTeMaTH4YecKHe 3HaKH W CHMBOJBI, (opmyinel, abOpeBuaTypy,
HOMCHKIJIATYypPYy, UCITIOJIb30BaTh U HpeO6paBOBBIBaTI) 3HAaKOBO-CUMBOJIMYCCKUE CPEACTBA HATTIAAHOCTHU,

BJIaJICTh HABBIKAMH PACIO3HABAHUS U 3aLUTHI MH(OPMALMH, HH(POPMAIIMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OBgJjajeHne yHUBEPCAJbHBIMH KOMMYHHUKATHBHBIMU JefiCTBUAMU:

1) o01menue:

OCYIIECTBJIATH KOMMYHHKAIIUU BO BCEX cd)epax JKU3HU, aKTUBHO Y4aCTBOBATH B AHUAJIOT€ UJIUW AUCKYCCUU T1O
CYIIECTBY 00CykmaeMoil TeMbl (YMEHHE 3a[aBaTh BOIIPOCHI, BBICKA3bIBATh CY)KICHUS OTHOCHTEIHHO BBITIOIHEHUS
IpeATaraeMol 3a/lad, yYUThIBaTh WHTEPECHl M COTJIACOBAHHOCTHh MO3HIMH APYTMX YYaCTHHKOB [IHAlora WU
JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHbBIE CPE/ICTBA OOIICHNUS, TOHUMATh 3HAUEHHE COIMAIBHBIX 3HAKOB, MPEANIOCHIIOK
BO3HHKHOBEHUS KOH(DIMKTHBIX CUTYaINi, yMETh CMSTIaTh KOH(IMKTHI ¥ BECTH IIEPETOBOPHI;

BJIAJICTh Pa3IMUHBIMH CIIOCOOaMH OOIIEHMS M B3aUMOJACHCTBUS, NMOHMMAaTh HaMEpEHHs APYTHX JIOJEH,
MIPOSIBIISITH YBAXKHUTEILHOE OTHOIICHHE K COOECETHNKY U B KOPPEKTHOIH hopme hopMyITHpOBaTH CBOM BO3PAKEHHS;

Pa3BEPHYTO 1 JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMecTHas 1eATeJbHOCTh:

MOHMMaTh W WCIOJb30BaTh NpPEHMYyIIeCTBA KOMAaHAHOW W WHAWBUAYaJIbHOW pabOTHl IIpU peIIeHUH
O6uonorndyeckoi mpoOsIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHHS TPYIIOBBIX (HOPM B3aMMOIECHCTBUS TPH
peleHrH yueOHOM 3a1auu;

BBIOMpAaTh TEMaTHKy W METOABI COBMECTHBIX JCHUCTBHH € Y4ETOM OOLIMX WHTEPECOB M BO3MOXKHOCTEH
KaXJIOTO WIEHa KOJUIEKTHBA;

NPUHUMATh [EIU COBMECTHOW JIESTENbHOCTH, OPIraHW30BBIBATh M KOOPAWHHPOBAThH JAEHCTBUS MO €&
JOCTHKEHUIO: COCTABIATH IUIAH AEWHCTBUH, paclpenelisiTh poJid ¢ y4ETOM MHEHHMH Y4YacTHHKOB, OOCYXIAaTh
Ppe3yIbTaThl COBMECTHOI paboTHI;

OLICHMBaTh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOrO YYacTHMKAa KOMaHAbl B OOMMH pe3yiabTaT IIo0
pa3paboTaHHBIM KPUTEPHSIM;



npeajiaraTb HOBBIC ITPOCKTbHI, OUHCHUBATHL HUACHU C MO3WIHMKW HOBU3HbLI, OPUTMHAJIBHOCTH, HpaKTI/IlIeCKOﬁ
3HAaYNMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETHIECKOE ITOBEJCHNE B PA3IMUHBIX CUTYAlHsAX, IPOSBISATH TBOPIECTBO U
BOOOpaXeHUE, ObITh HHULIMATHBHBIM.

OBgJjageHne yHUBEPCAJbHBIMH PeryJsTHBHBIMM AeiCTBUSIMH:

1) camoopranmu3amus:

HCIIOJIb30BAaTh 6I/IOJ'[OFI/I‘IGCKI/IC 3HAHUA OJI BBISIBJICHUSA l'[pO6J'ICM 1 UX PpCIICHUA B XKU3HCHHBIX U y‘Ie6HI:-IX
CHUTYaIHsIX;

BBIOMpaTh Ha OCHOBE OWMOJIOTMYECKMX 3HAHWH IIENEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX NEHUCTBHAX U
MOCTYIKAaX 10 OTHOIICHHIO K )KUBOM MPHUPO/IE, CBOEMY 30POBBIO M 3I0POBBI0 OKPYIKAIOIIHX;

CaMOCTOSATENILHO OCYLIECTBIISITh II03HABATENBHYIO JAEATEIBHOCTh, BBIBISATH NPOOJIEMBI, CTaBUTh U
(hopMyIpOBaTH COOCTBEHHBIE 33/1a41 B 00pa30BATEIBLHOMN AEATEILHOCTH 1 )KU3HEHHBIX CHTYAIHAX;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEIICHUS MPOOJIEMBI C Y4ETOM HMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U IIPEANIOYTEHUN;

JIaBaTh OIICHKY HOBBIM CHUTYalHsIM;

pacmupATs paMKH y4eOHOT0 IIpeIMETa Ha OCHOBE JIMYHBIX MIPEATIOYTEHHH;

JieniaTh OCO3HAHHBIN BBHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEICHHUE;

OLICHUBATH MIPUOOPETEHHBIH OIIBIT;

CrocoOcTBOBaTh (HOPMUPOBAHUIO W TPOSIBICHHUIO IIUPOKOM JpPYOWLIUHM B pa3HbIX O00JacTsIX 3HAHUM,
MIOCTOSIHHO TOBBILIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYaIllsM, BHOCHTb KOPPEKTHBBI B JCSTENbHOCTb, OIECHUBATh COOTBETCTBHE
Pe3yIbTaTOB LIEISIM;

BJIAJICTh HaBBIKAMHU MO3HABATEJILHON pe(hIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX AEHCTBUI M MBICIUTEIBHBIX
MPOLIECCOB, WX PE3yJIbTATOB M OCHOBAaHMH, HMCIIOIB30BaTh MPUEMBI peduIeKCHH Ul OLIEHKH CHTYalluH, BBIOOpa
BEPHOT'O pEIIeHUS;

YMETh OIIEHHBATh PHCKU M CBOEBPEMEHHO NPHHUMATH PELICHUS IT0 UX CHIKEHHUIO;

MIPUHUMATh MOTHBBI X apTyMEHTHI APYTHX MIPU aHAN3€ PE3YJIbTaTOB ACATEIHHOCTH;

3) npuHsiTHE Ce0s1 M APYrUX:

NPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX IPH aHATHM3€E PE3yIbTaTOB AESTEIbHOCTH;

MPU3HABATh CBOE MPABO M NPABO JPYTUX Ha OUIMOKH;

pa3BHBaTh COCOOHOCTH IOHUMATh MUP C MO3UIMHU JIPYTOrO YeI0BeKa.

INPEJMETHBIE PE3YJIbTATbBI

[IpenmerHble pe3ynbratel ocBoeHHs nporpamMmbl COO mo Ouosormu Ha ©a30BOM YPOBHE BKIIOYAIOT
crienuduyeckue il ydeOHoro npeaMera «buonorns» HaydHble 3HAHHS, YMEHHS W CHOCOOBI NEHWCTBUH IO
OCBOCHHWIO, MHTEPIIPpCTAllUN U npe06pa3OBaHmo 3HaHHI>lI, BUABI ACATCIIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA U
NPUMEHEHMIO 3HAaHUH B Pa3lIMUHBIX yUEOHBIX CUTyalUsX, a TAKKE B PEalIbHBIX )KU3HEHHBIX CUTYALMsX, CBI3aHHBIX
¢ buonorueid. B mporpamme npenMeTHbIe pe3yIbTaThl IPEACTABICHBI 110 ToaM 00y4YeHHsI.

[TpeamMeTHBIE pe3ysbpTaThl OCBOCHUs yueOHOro npeamera «buonorus» ¢ 10 kracce TOMKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MecTe M POJI OMOJIOTHHU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
(OPMHUPOBaHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KApPTHHBI MUpPAa W HAyYHOTO MHPOBO33PSHHS, O BKIane
POCCHHCKHX W 3apyOeXHBIX y4EHBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHH, (PYHKIMOHAIBHON I'PaMOTHOCTH YelIOBEKa
JUISl pEILICHNUS! )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBaTh COJEp)KaHWE OWOJOTHYECKUX TEPMHHOB M HOHATHH: JKM3HB, KJIETKa, OPraHH3M,
MeTabosu3M (0OMEH BELISCTB M MpeBpallleHHe dHEPrHHu), TOMeocTa3 (CaMOoperyJsiius), YpOBHEBas OpraHU3alus
JKMBBIX CHCTEM, CAMOBOCIIPOU3BEICHHE (PENPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BHUTHCE;

YMEHHE U3JlaraTh OMOJOTHYECKHE TEOpUH (KJICTOYHAs, XPOMOCOMHAs, MyTallMOHHAs, IIEHTpalbHas JI0rMa
MoJeKyisipHoi Ouomorum), 3akonsl (I. Mengens, T. Moprana, H. 1. BaBunoBa) um yueHus (0 meHTpax
MHOTrooOpasuss M TpPOMCXOXICHUS KyJIbTypHbIX pactenuii H. U. BaBuioBa), ompeaensTs TpaHUIBl HUX
MIPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIaAeTh METOJAaMH HAay4HOIO MO3HAHWSA B OMOJIOTMM: HAONIOJEHWE M OIMCAHHE JKUBBIX CHCTEM,
NPOLIECCOB M SIBJICHUH, OpraHW3alis W TPOBEICHHE OMOJOrMYEeCKOro HKCIIEPUMEHTA, BBIABHIKCHUE THIIOTE3BI,



BBISABJICHUE 3aBUCUMOCTH MEXKIAY HUCCICAYCMbIMU BCIMYUHAMU, 00BsCHEHNE MOJIYUYCHHBIX PE3YyJIbTATOB,
WCIIONIb30BaHHBIX HAayYHBIX IMOHSATHH, TEOPHH W 3aKOHOB, YMEHHE JeNlaTh BHIBOJABI HA OCHOBAHHWM MOIYYEHHBIX
pe3yIbTaToB;

YMEHHE BBIICNSATH CYIIECTBEHHbIC NPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U DYKapUOT, OAHOKICTOYHBIX U
MHOTOKJICTOUHBIX OpPraHM3MOB, OCOOGHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB W NPEBPAILCHHS JHEPTHH B KIETKE,
(doTocHHTe3a, IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meiio3a, OIUIOfOTBOPEHHS,
Pa3sMHOXEHHUs, HHIUBHYaJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

YMEHHE NPHUMEHSTH IOJyYeHHbIE 3HAHUS Ul OOBSCHEHMs OMOJIOTMYECKHX MPOLIECCOB W SBICHUM, IUIs
MIPUHATHS NPaKTUYECKUX PEIICHUI B IIOBCETHEBHOM JKM3HU C LENbI0 00ecTieYeH s Oe30IIaCHOCTH CBOETO 3JJ0POBbsI
Y 3JI0POBbSI OKPYKAIOIIUX JIFO/ICH, COOJII0IEHHsT HOPM IPaMOTHOT'O MOBE/ICHHSI B OKPYKarolllel MpUpPOIHOIl cpee,
MOHMMaHHE HEOOXOJANMOCTH HCIIONB30BAaHMS JIOCTH)KEHHH COBPEMEHHOW OHMONOrMM M OHOTEXHOJIOTMH IS
PaLMOHAIEHOTO TIPHPOJIOTIONB30BAHNS;

YMEHHE pelIaTh dJIeMEHTapHble TeHETHYECKHE 3a1a4l Ha MOHO- U AUTHOPUIHOE CKPEIMBaHKE, CLICIUICHHOE
HacJjeJ0BaHKe, COCTABIISATh CXEMbl MOHOTHOPHIHOTO CKPEIMBAHUS /ISl IPEJICKa3aHusl HACIeA0BaHUs IPU3HAKOB y
OpraHU3MOB;

YMEHHE BBIIIOJIHATE JJAOOPAaTOpHBIE U NIPaKTHYECKHEe paboThI, COOMI0AAaTh IPaBHiIa NP padoTe ¢ y4eOHBIM U
71a00paToOpHBIM 000PYJOBAHUEM;

yYMEHHE KpPUTHYECKH OLEHHMBAaTh M HMHTEPHPETHPOBAaTh HH(POpMANUIO OHOIOTHYECKOTO COJCPIKAHMS,
BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CPEeICTBA MAacCOBOM MH(OpPMAaUWH, HAYYHO-
MONYJISIPHbIE  MaTepuajbl), OJTHYECKHE acCHeKThl COBPEMEHHBIX HCCIEAOBAaHMH B OWOJIOTWH, MEIHIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO37aBaTb COOCTBEHHBIE IHCBMEHHBIE W YCTHBIE COOOMIeHHs, 0000mas OHOJIOTHYECKYIO
MH(pOpMAIINIO U3 HECKOJIKUX HCTOYHHUKOB, TPAMOTHO MCIOJIB30BATh MOHATHIHBIN anmapar OUOIOTHH.

[IpeameTHbIe pe3yabTaThl OCBOSHUS yueOHoro npenmera «buosorus» ¢ 11 knacce NOIKHBL OTPaXaTh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE M POJI OHOJIOTHU B CHCTEME HAyYHOT'O 3HAHHS €CTECTBCHHBIX HayK, B
(hopMHpOBaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa M HAy4YHOI'O MHPOBO33PEHHUS, O BKJaJe
POCCHHCKUX M 3apyOe)KHBIX y4EHBIX-OMOJIOTOB B pa3BHTHE OWOJIOTWH, (YHKIMOHAIEHONH I'PAaMOTHOCTH 4YEJIOBEKa
JUTSL PELICHNUS KU3HEHHBIX 331a4;

YMEHHE PACKphIBaTh COACP)KAaHWE OHMOJOTMYECKUX TEPMHHOB M IOHSATHH: BUI, IMOMYJSLMsA, IeHO(DOHI,
9BOJIFOLIUS, JBIDKYIIME CWIBl ((akTOpbl) HBOJIONWH, HPUCIIOCOOIEHHOCTh OPraHW3MOB, BHI000pa30OBaHUE,
9KOJIOTHYECKHE (HaKTOPBI, IKOCHCTEMa, NPOAYLUEHTH, KOHCYMEHTBI, PEAyLEHTHl, IeNH MUTaHUs, dKOJIOTHYecKast
nmupamuIa, OMoreoreHos3, onocdepa;

yMEHHE u3Jjlaratb OWoJorMueckue Teopuu (dBotoloHHas Teopusi Y. JlapBuHA, CHHTETHYECKas TEOPHs
9BOJIIOLIMH), 3aKOHBI M 3aKOHOMEpPHOCTH (3apoapimieBoro cxoncrBa K. M. Bopa, depemoBaHus TJIaBHBIX
HanpasieHni u myteit 3somonnu A. H. CeBeprioBa, yuenus o 6nochepe B. . BepHanckoro), onpeaensTs rpaHUIIBI
HX IPUMEHNUMOCTHU K JKUBBIM CUCTEMAaM;

YMEHHE BJaJETh METOJAMH HAYYHOTO MO3HAHHS B OHOJIOTMH: HAOJIOJCHHE WM OIHCAHHE JKHBBIX CHCTEM,
IPOLIECCOB M SIBICHUH, OpraHM3alus M NPOBEICHHE OUOIOTHYECKOrO0 HSKCIICPHMEHTA, BBIIBIDKCHHE IHMIIOTE3HI,
BBIABJICHUE 3aBUCUMOCTH MCXKIAY HUCCICAYCMBIMU BCIMYUHAMU, 00BsACHEHUE NMOJYUYCHHBIX pPE3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX TOHATHH, TEOPWH M 3aKOHOB, YMEHHE JeJaTh BHIBOABI Ha OCHOBAHHM ITOJYyYEHHBIX
Pe3yJIbTaToB;

YMEHHE BBIIENSTh CYIIECTBEHHBIE NPU3HAKH CTPOCHHS OHOJIOTHUECKHX OOBEKTOB: BHUIOB, MOIYJISLUM,
MIPOIYLIEHTOB, KOHCYMEHTOB, PpEAyLEHTOB, OHOreoneHO30B M  3KOCHCTEM, OCOOCHHOCTH  IIPOIECCOB!
HACJICACTBEHHOW HW3MEHYHBOCTH, SCTECTBEHHOTO OTOOpa, BHA000Opa30BaHUs, HPHCIOCOOICHHOCTH OpPraHH3MOB,
lleﬁCTBI/IH OKOJIOTHYCCKUX (baKTOpOB Ha OpraHu3Mbl, IEPEHOCA BCHICCTB W IIOTOKAa DOHEPIrUHU B IJKOCUCTEMAX,
AHTPOIOTEHHBIX N3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BELIECTB ¥ OMOT€OXMMHUYECKUX IIUKIIOB
B Omocdepe;

YMCHUC NPUMCHATH INOJYYCHHBIC 3HAHHUA JIA O6’B$[CHCHI/I${ OMOJIOrMYECKUX IIpOLECCOB U ﬂBHCHI/Iﬁ, JUIA
NPUHSTHUS TPAKTUYECKUX PELICHUH B TIOBCEHEBHOM KU3HU C 1IEJbI0 oOecriedeHrss 0€30MacHOCTH CBOETO 3/I0POBBS
U 3I0POBbsI OKPYXKAIOIIUX JIFOJCH, COOMIOICHHS HOPM TPaMOTHOT'O MOBEICHUS B OKpY)KAIOIIECH NMPUPOTHOH cpee,
NOHMMaHHe HEOOXOAMMOCTH WCIIOJb30BaHMS JOCTHKEHHH COBPEMEHHOW OHOJNOTHHM JUIi pPalHOHAIbHOTO
HPUPOJIOTIOIB30BaHUS;

YMEHHE pelIaTh JIeMEHTapHbIe OMOJIOTHYECKIE 3a/1a4H, COCTABIISATE CXEMBI [IEPSHOCA BEILECTB M YHEPTHH B
9KocucTeMax (IIeTH MUTaHus);



YMEHHE BBINOJHATH JIAO0pATOPHBIE U NpaKTHYecKue paboThl, COOII0IATh NpaBiIa P paboTe ¢ y4eOHbIM U
71ab0paTOpHEIM 000PYJOBAaHHEM;

YMEHHE KPUTHYECKH OLECHUBATh M HHTEPIPETHPOBATH HH(POPMALMIO OHOJOTMYECKOTO COACpPIKAHM,
BKJIFOYAIOIIYIO TICEBJOHAYYHbIC 3HAHUSI M3 Pa3IMYHBIX MCTOYHUKOB (CpEICTBAa MaccoOBOM HMH(pOpMAIMH, HAy4HO-
MOMYJISIPHBIE MaTepualbl), PACCMAaTPUBATh INI00ABHBIE IKOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH, (hOPMUPOBATH
10 OTHOIICHUIO K HUIM COOCTBEHHYIO TIO3HILIHIO;

YyMEHHE Co3/1aBaTh COOCTBEHHBIE TIHMCHMEHHBIE W YCTHBIE COOOIEHUs, 0000IIas OHUOIOTHUYECKYIO
nH(pOpMAaLNIO U3 HECKOJILKUX HCTOYHUKOB, TPAMOTHO MCIIOJIB30BATh MMOHATHIHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

HaumeHoBaHue pa3genoB U TeM
NPOrpaMMBblI

buonorus xak Hayka

JKuBble cUCTEMBI U BX OopraHm3anus

XUMHUYECKUI COCTaB U CTPOCHUC KIICTKU

}KI/BHC,Z[C}ITCHBHOCTB KJIICTKH

Pa3smHOXeHHe W HHIUBHIYaJIbHOE Pa3BUTHE
OpraHu3MOB

HacaencTBeHHOCTb M U3BMEHYMBOCTh
OpraHu3MoB

Cenexrust opraHn3MoB. OCHOBEI
OMOTEXHOJIOIHU

PesepBHOe Bpems

KoaunyecTBO yacoB

Bcero

34

KouTtposabHbie
pa6oThI

IpakTnyeckue
padoThI

0.5

1.5

JJIeKTPOHHbBIE
(nudposnie)
o0pa3oBare/ibHbIE

pecypcesl

bub6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
bubmuoreka [TOK
https://m.edsoo.ru/7f41¢292
Bbub6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
Bbubmuoreka [TOK
https://m.edsoo.ru/7f41¢292
bubmuoreka [TOK
https://m.edsoo.ru/7f41¢292
bub6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
bubmuoreka [TOK
https://m.edsoo.ru/7f41¢292
Bbub6mmoreka [IOK
https://m.edsoo.ru/7f41¢292



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 KJIACC

HaunmeHoBaHMe pa3aenoB U TeM
NMPOrpaMmbl

Ne mi/m

DBOJIIOIIMOHHAST OUOIOTHS

Bo3HUKHOBEHHUE U pa3BUTHE )KU3HU HA
3emie

Opranu3mbl U OKpy’Karolas cpena

Coo01ecTBa U 3KOJIOTHYECKHE CUCTEMBI

PezepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoaunyecTBO yacoB

Beero KouTtpoabHbie
padoThI
9
? 1
5
? 1
2
34 b

IIpakTHYeckue
padoThl

0.5

2.5

DyekTpoHHbIe (UPPOBLIE)
o0pa3oBaTejbHbIE Pecypchl

bubimoreka [IOK
https://m.edsoo.ru/7f41cc74
Bbubnaunoreka [JOK
https://m.edsoo.ru/7f41cc74
bubnunoreka [TOK
https://m.edsoo.ru/7f41cc74
bubanoreka [JOK
https://m.edsoo.ru/7f41cc74
bubnunoreka [TOK
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
https://m.edsoo.ru/7f41cc74

NHNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
wn Tema ypoka

10

buonorus B cucreme Hayk

MeToab! 03HaHUS KUBOH IPUPOJBL.
[Mpaktrueckas padora Ne 1 «cnonb3oBanue
Pa3IMYHBIX METOAOB IPHU U3YUEHUHI
OMOJIOTHYECKNX OOBEKTOB

Bronorndeckue cucTeMsl, IPOLECCH M UX
U3y4EHHUE.

XHUMHYECKHUH COCTaB KJIETKH. Boma u
MUHEPATLHBIE COJIH.

Benku. CocTaB 1 cTpoeHHe OEIKOB

DepMeHTH — OUOTOTHIECKUE
karanu3atopsl. JlJabopaTopHas padora Ne 1
«3ydeHne KaTaIMTHIeCKOH aKTHBHOCTH
(epMeHTOB (Ha IMprMepe aMuiIa3bl WK
KaTajasbl)»

VYraesonpl. JIunuasl

Hyxneunosblie kucnotel. ATO

KnonronmpHas pabdora no teme: "Kinerka: ee
CTpOEHUE, U3yUeHHE, XUMUUECKH cOCTaB"

I/ICTOpI/IH 1 METOAbI U3YYCHUA KIICTKHU.

KoaunyecTBo yacoB

Bcero

KonTpoabsHsie
padoThI

IIpakTHYeckue
padoThI

0.5

0.5

Hara
H3y4eHMs

DJIeKTpOHHBIE NU(POBLIE
oOpa3oBaTe/ibHbIE

pecypcbl

bubaunoreka [JOK
https://m.edso0.ru/863e¢6122
https://m.edsoo.ru/863e632a

bubaunoreka [JOK
https://m.edso00.1ru/863e¢6122

bubmmoreka [JOK
https://m.edso0.ru/863e6564
bubnnorexa [JOK
https://m.edsoo.ru/863e674¢
Bubmuoreka [JOK
https://m.edsoo0.ru/863e6b72

bubaunoreka [JOK
https://m.edso00.ru/863e6b72

bubnnorexa [TOK
https://m.edso00.ru/863e6870
bubaunoreka [JOK
https://m.edsoo.ru/863e6d5c
bubmoreka [JOK
https://m.edsoo.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

11

12

13

14

15

16

17

18

19

20

21

Kiierounas teopus. Kierka kak nenoctHast
KHUBasi CHCTEMa

CTpoeHue d3yKapuOTHIECKON KIETKH.
Jlaboparopnas pabora Ne 2 «M3yuenue
CTPOEHHUS KIETOK paCTeHHil, ’KUBOTHBIX,
rpuOOB 1 OaKTEPHH MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpPOTIpENapaTax v UX OIMCAHHE)

OOMEH BEIIECTB WM META00IN3M

doTocuHTe3. XeMOCHHTE3

DHepreTHYeCcKuii 00MeH

JKu3HEeHHBINH LUK KIETKU. JIeIeHre KIIETKU.
Murto3. JlabopaTopuas padora Ne 3
«HaOmoieHrne MUTO3a B KIIETKAaX KOHYHKA
KOpeEIIKa JIyKa Ha TOTOBBIX
MHUKpOTIperapaTax»

Buocunres Oenka. PeaKHI/IH MaTrpu4HOro
CHHTC3a

Tpancasiuus — OuocuHTe3 Oernka

Hexrerounsie popmbl JKH3HH — BUPYCHI

cDOpMLI PA3MHOKCHUS OPraHu3MOB

Metio3

OOpa3oBaHKe ¥ Pa3BUTHE MOJOBBIX KJIETOK.

OmnonoTrBopenue. JlaboparopHast padota Ne
4 «M3yueHne CTPOEHUS MMOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOTIPEIapaTax»

0.5

0.5

0.5

bubnnoreka [TOK
https://m.eds00.ru/863¢6ff0
https://m.eds00.ru/863¢716¢

bubaunorexa [JOK
https://m.eds00.ru/863¢766¢

Bbubmmoreka [JOK
https://m.eds00.ru/863¢7¢98

bubnnorexa [TOK
https://m.edsoo.ru/863e7aae

Bubnuoreka [IOK
https://m.edsoo.ru/863e7dc4

Bubmuoreka [JOK
https://m.edsoo.ru/863e796e
bubnnorexa [TOK
https://m.edsoo.ru/863e¢796e
bubaunoreka [JOK
https://m.edsoo0.ru/863e7540
bubmmoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnnorexa [TOK
https://m.edsoo.ru/863e7f4a

bubaunoreka [JOK
https://m.eds00.ru/863e81b6



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

22

23

24

25

26

27

28

29

30

31

32

33

WNHpuBuayanbHOE pa3sBUTUE OPTaHU3MOB

I'enetnka — HayKa 0 HaCJICACTBEHHOCTH U
U3MCHYUBOCTH

3aKOHOMEPHOCTH HacleI0BaHUs IPU3HAKOB.
MoHornbpuHOE CKpelBaHue

JlurnbpuaHoe ckpemurBanye. 3akoH
HE3aBHCUMOT0 HACJICJJOBAHHUSI IIPH3HAKOB

CleruieHHOE HACIeI0BaHHE TPU3HAKOB.
Jlabopatopnas padota Ne 5 «M3yuenue
PE3yIbTATOB MOHOTHOPUIHOTO U
TUTHOPHIHOTO CKPEIIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MHKPOTIPEIApaTax»

I'eneTuka moua. HaCJ’[e,HOBaHI/Ie MIPU3HAKOB,
CHCINICHHBIX C ITOJIOM

W3menunBocTh. HenaciencrsenHas
M3MeH4YnBOCTh. JlabopaTopHas padora Ne 6.
Uzydenne MonpuKamoHHON
N3MEHYMBOCTH, TOCTPOEHHUE BAPHALIIOHHOTO
psiAa U BapuallMOHHON KpUBOM»

HacnencTBenHast '3MEHYHBOCTb.
JlabopaTtopnas padora Ne 7. « AHamu3
MyTalui y Jpo30(UITel Ha TOTOBBIX
MHKpOIIpernapaTax»

I'eHeTnka denoBeka

PeseprHbIil ypok. O000IIEHHUE IO TEME
«HacnecTBeHHOCTh ¥ M3MEHYUBOCTh
OpPraHU3MOBY»

Cenekius Kak HayKa U MPoLecc

MeTomb! ¥ JOCTHXKEHHS CEJIEKLIUU pacTeHUi
1 KMBOTHBIX

0.5

0.5

0.5

Bbubmmoreka [JOK
https://m.edsoo.ru/863e8436
bubaunorexa [JOK
https://m.edsoo.ru/863e862
Bbubmuoreka [JOK
https://m.edso0.ru/863e8878

bubnnorexa [TOK
https://m.edso0.ru/863¢89a4

Bubnuoreka [IOK
https://m.eds00.ru/863e8¢c60

Bbubmuoreka [JOK
https://m.eds00.ru/863e8¢60

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

Bubnuoreka [IOK
https://m.edsoo.ru/863e8efe

bubnnorexa [TOK
https://m.edso00.ru/863e¢8d78

bubmmoreka [JOK
https://m.edsoo.ru/863e9214
bubaunoreka [JOK
https://m.eds00.ru/863¢9214



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

Bbubmmoreka [JOK

4 b 1
3 MOTEXHOJIOT U KaK OTpacyib MPOU3BOJACTBA https://m.edsoo.ru/863¢9336

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4


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

11 KJIACC

Ne
n/n

10

11

12

Tema ypoka

9BOJ’IIOHI/I$I U METObI €€ H3Yy4YCHUSL

Vcropust pa3BuTHS IpeACTaBICHUH 00
9BOJIIOLUU

Mukpo3Bosronus

HOHyHHI_ll/IH KaK 3JICMCHTapHasA CANHUIa
BHJIa ¥ 3BoJronuu. Jlaboparopnas pabora Ne
1 «CpaBHeH#e BHIIOB IO MOP(HOJIOTHIECKOMY
KPHUTEPHUIO»

JIBKymiye cuitel (31eMeHTapHble (haKTOphI)
IBOJIIOLUH

EcrectBenHslii 0TOOp 1 ero GopMBI

Pe3ynbTaThl SBOJIOLMY: IPUCIIOCOOIEHHOCTh
OpraHu3MOB ¥ BHI000pa30oBaHUeE.
Jlabopatopuast pabota Ne 2 «Onucanue
MIPUCIIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepa

Hanpasnenns 1 myTH MakpOo3BOITIOLUH

HeobpatumocTs dBOIOIAN

WcTopwus xu3HA Ha 3eMIIe B METOIBI €€
H3YYCHUS

I'umoressl MPOUCXOKIACHUA )KU3HU HA 3emie

Pa3BuTHe xn3HM Ha 3eMIie IO 3paM U
nepuojam

KoaunyecTBO yacoB

Bcero

KonTpoabsHsble
padoThI

IIpakTHYeckue
padoTnl

0.5

0.5

Hara
H3y4eHHs

DJIeKTpOHHBIE NU(POBLIE
oOpa3oBaTe/ibHbIE

pecypest

bubnnorexa [TOK
https://m.edsoo.ru/863ea20e
Bbubmuoreka [JOK
https://m.eds00.1u/863e9570
bubmoreka [JOK
https://m.edsoo.ru/863e9cle

bubaunoreka [JOK
https://m.eds00.ru/863¢99¢6

Bbubmuoreka [JOK
https://m.edsoo.ru/863¢9da4

Bbubmoreka [JOK
https://m.edsoo.ru/863e9ed0

Bubmmorexa [IOK
https://m.eds00.ru/863¢9fde

bubaunorexa [JOK
https://m.eds00.ru/863e9cle

bubaunoreka [JOK
https://m.edsoo.ru/863ea5a6

Bubmmorexa [IOK
https://m.edsoo.ru/863cabbe



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
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

13

14

15

16

17

18

19

20

21

22

23

24

25

OCHOBHBIE 3TaIbl BOIIOLUH PACTHTEIHLHOTO
1 KUBOTHOTO Mupa. [IpakTndeckas pabora
Ne 1 «3ydeHne uckonaemMbIx OCTaTKOB
pacTeHuil U XKUBOTHBIX B KOJUIEKLIUAX)

COBpeMCHHaH CHUCTEMA OpraHUYCCKOro Mupa

DBONIONHSA YeTI0BEKa (aHTPOTIOTCHE3)

Jswxymue cuibl (pakTopsl) aHTPOIIOTCHE3a

OcCHOBHBIE CTauH 3BOJJIIOIIMHU YCJIOBCKA

YenoBeueckue pacsl U IPUPOJHBIE
aJlalTaly YeloBeKa

PeseprHsIil ypok. O000mEeHNE IO TEME
«Bo3HUKHOBEHUE 1 pa3BUTHE XKHU3HU HA
3emie»

DKOJIOTHs KaK HayKa
Cpensl 06uTaHus 1 3KoJIornyeckre (GpakTopbl

Abuotnueckue paxTopsl. JJaboparopHas
pabota Ne 3. «Moposoruueckue
0COOEHHOCTH PACTEHUI U3 pa3HBIX MECT
obutanus». Jlaboparophas padora Ne 4.
«BnusaHue cBera Ha pOCT M pa3BUTHE
YEepEeHKOB KOJIeycay

BuoTtnueckue hakTopsl

DKOJIOTUUECKUE XaPAKTEPUCTHKH
momryssinun. [Tpaktuaeckas padora Ne 2
«ITocu€T TUIOTHOCTH MOMYJISIIINHA Pa3HBIX
BUJIOB PacTeHUI»

Coo0riecTBa OpraHu3MOB — OHOIICHO3

0.5

0.5

0.5

Bubnmoreka [IOK
https://m.edsoo.ru/863ea8bc

bubnnorexa [TOK
https://m.edsoo.ru/863ea48¢
Bubmuoreka [JOK
https://m.edsoo.ru/863eac2c

Bbubmmoreka [JOK
https://m.edsoo.ru/863ead44

bubaunoreka [JOK
https://m.edsoo.ru/863ecaca2

bubnnorexa [TOK
https://m.edsoo.ru/863eafec

bubaunoreka [JOK
https://m.eds00.ru/863eb10e

Bubmuoreka [JOK
https://m.edso00.ru/863eb348

bubnnorexa [TOK
https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIE ITOKA3aTEIU SKOCUCTEMEI.
Dkonorudeckue nupamuabl. CBocTBa
skocucteM. Cykreccus

[Ipupoansle 3x0cHCTEMBI

AHTpOHOFGHHbIe OKOCHCTEMBbI

Buocdepa — riodanpHas sxkocrcTeMa 3eMITH

3aKOHOMEPHOCTH CyLIECTBOBaHMS Onocheps
UYenoseuecTBo B Onochepe 3emin
CocyIiecTBOBaHHE IPHPO/BI M UEJIOBEUESCTBA

PesepBHblil ypok. O000IICHHE TEMBI
«Co00111eCTBA 1 YKOJTOTHYECKHE CUCTEMBI»

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

2.5

Bbubmmoreka [JOK
https://m.edsoo.ru/863eb46a

Bubnmoreka [IOK
https://m.edsoo.ru/863¢b5fa

Bbubmmoreka [JOK
https://m.eds00.ru/863ebb5e

bubnnorexa [TOK
https://m.edsoo.ru/863ebd16

Bbubmuoreka [JOK
https://m.edsoo.ru/863¢cbale



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

YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYEHUKA

* buonorus. O6mas 6uonorus, 10 kiacc/ Cuormazos B.U., Araponosa U.b., 3axaposa E.T., O6mectBo ¢

OTPaHWYCHHOW 0TBETCTBEHHOCTHIO «[IPODAY; AkumonepHoe odmiectBo «l3narenseTBo «IIpocBemenuey

METOJUYECKHUE MATEPHAJIBI JJIS1 YUYUTEJISA

HNNPPOBBIE OBPA3OBATEJIBHBIE PECYPChBI 1 PECYPCBI CETU HHTEPHET



