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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTMH TEOPETUYECKYI0 OCHOBY ISt
ompeleNieHus TMOAXOJ0B K (OPMHUPOBAHUIO COJAEpXKaHUA y4eOHOro TmpeameTa
«buomorua» COCTaBUJIU: KOHIIENITyaJbHbIC OJIOKEHUSI drocC COO 0
B3aMMOOOYCJIOBIIEHHOCTH LEJIEH, COAEpKaHUs, PE3YIbTaTOB 00YyUEeHUSI U TPEOOBAHUN K
YPOBHIO TOATOTOBKM BBIITYCKHUKOB, TOJOXKEHHA 00 OOIUX MLeNsx W MpUHIUNAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEHETO 00IIero oopa3oBaHus B
Poccuiickoit deaepanuu, a Takke MOJOXKEHUS O creruduke OUonIoruu, e€ 3HaYeHUH B
MO3HAHUM KUBOW MPUPOJABI U 00ECIICUCHUH CYIIECTBOBAHUS YEIOBEUECKOTO OOIIECTBA.
CornacHo Ha3BaHHBIM MOJIOKEHHSIM, ONpEETICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBI 10
ounonoruu u €€ CTpyKTypa.

[Iporpamma mo Ouosioruu Ha€T MpeACTaBICHHE O IENsAX, 00 o0Iiel cTpareruu
0o0y4eHHsI, BOCIIMUTAHUS U Pa3BUTHUA OOYYaIOIIMXCS CPEACTBAMHM YydyeOHOro mpeaMera
«buonorus», omnpenenser o0s3aTeIbHOE NPEAMETHOE COJEpKaHUE, €ro CTPYKTYpY,
pacmpezelieHre 1o pa3ziesiaM U TeMaM, PEKOMEHIyEMYIO MOCIe0BATEIbHOCTh U3yUCHUS
y4eOHOro MaTtepuala ¢ y4€TOM MEXKMIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKU
00pa3oBaTENBHOIO MPOoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yUaromuxcs.

B mporpamme mo OMONIOTUM TakKe€ YUHTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METalpEeAMETHBIM U  TMPEAMETHBIM  pe3yjbTaTam oOydeHus B
(GbOpMHUPOBAaHNU OCHOBHBIX BHJIOB YyueOHO-TIO3HABATEIHHOM JESATEIbHOCTH/y4eOHBIX
JEHCTBUI 00yYarOmUXCs IO OCBOCHHIO COJIEPKaHUS OMOIOTUYECKOTO 00pa30BaHUsI.

B mporpamme mo Oumonoruu (10-11 kmaccel, 0a30BbIli ypOBEHB) peaqn30BaH
OPUHIMIT TPEEMCTBEHHOCTH B UW3Yy4YeHHH Ouonoruu, Ojarogaps ueMy B Hel
MIPOCMATPUBAETCS HAMIPABICHHOCTh HA Pa3BUTHUE 3HAHUM, CBA3AHHBIX C (POPMHUPOBAHHEM
€CTECTBEHHO-HAYyYHOTO  MHUPOBO33pPEHHUSI, ILIEHHOCTHBIX  OpPUEHTAlMM  JINYHOCTH,
AKOJIOTUYECKOTO MBIIUICHUS, MPEICTABICHUI O 3J0pOBOM 00pase >KU3HU U OepeKHBIM
OTHOLIEHHWEM K OKpYXawlled NnpupogHou cpexae. Ilostomy Hapsay ¢ H3ydeHUEM
00111e0MOJIOTHYECKUX TEOPHH, a Tak)Ke 3HAHUW O CTPOCHHUM J>KHMBBIX CHCTEM Pa3HOTO
paHra ¥ CYUIHOCTHM OCHOBHBIX IMPOTEKAIOIIMX B HHUX IPOLIECCOB B MPOrpamMme IO
OMOJIOTUM yJIeTIEHO BHUMAaHWE MCIOJIb30BAHUIO TOJYYCHHBIX 3HAHUM B MOBCEIHEBHOM
JKU3HU JIJIS1 PEIICHUS TPUKIIATHBIX 33/1a4, B TOM YHCIIe: MPOPUIAKTUKHA HACIIECTBEHHBIX
3a007I€BaHMI YEJIOBEKA, MEIUKO-TEHETUUYECKOTO KOHCYJIbTUPOBAHHUS, OOOCHOBAHUS
HKOJIOTHUYECKH 11eJIeCO00pa3HOTO MOBEACHHS B OKPYKAIOIICH MPUPOTHOM Cpelie, aHaIn3a
BIIUSHUS XO3SUCTBEHHOM [IEATEIBHOCTH YEJOBEKAa Ha COCTOSHHE TMPUPOJHBIX U
HUCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHWE BHHMMaHUS K NPUKIATHON HaAmpaBICHHOCTH
ydyeOHoro mpeamera «buomorus» TPOIUKTOBAHO HEOOXOIWMOCTBIO OOECIeUEHUs
YCIIOBUW JUIsl PEIICHUs OJHOW W3 aKTyalIbHBIX 3a]a4 IIKOJBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpas mpeanojaracT (GopMupoBaHHE Yy OOyYarOUMIUXCS CIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIEIOCS COBPEMEHHOTO MUpa.

buonorust Ha ypoBHe cpeaHero oOiiero oOpa3oBaHUs 3aHUMAEeT Ba)XHOE MECTO.
Omna obecrieunBaeT (oOpMHUPOBAHUE y O0YUAIOIIUXCS TIPEICTABICHUI 0 HAYYHOW KapTHUHE
MUpa, pacHIMpsieT U 0000I1aeT 3HAaHUS O KUBOU MPUPOAE, €€ OTIIMUUTEIbHBIX MPU3HAKAX



— YPOBHEBOM OpraHu3alli U HBOJIIOIMH, CO3AAaET YCJIOBMS JIA: HO3HAHUS 3aKOHOB
KUBOU MpUpoAbl, GopMUpOBaHUs (HYHKIIMOHAIHHOW TPAMOTHOCTH, HaBBIKOB 3J0POBOTO
u 0e30macHOro 00pasa *KHU3HHU, SKOJOTUYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOILIEHUS K
JKUBOU IIPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHue OWUONOTHS HMMEET TaKkKe Ui PELICHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJa4y CpeAHEro oO0uiero oOpa3oBaHMs, COIUMATM3ALMHN OO0YyYaIOIIUXCS.
Nzyyenne Ouosoruu obecrneunBaeT yCJIOBHS Uisi (POPMHUPOBAHUS UHTEJUICKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX W HWH(OPMAIMOHHBIX HABBIKOB, JACTETUYECKOM KYJIBTYPBHI,
CIIOCOOCTBYET HWHTErpallid OMOJOTUYECKUX 3HAHUN C TMPEJCTABICHUSIMH W3 JAPYTUX
y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (U3UKH, XUMUU U reorpapuu. HazpanHble
MOJIOXKEHUSI O TMpeHa3HauYeHUH yueOHoro npenmMera «buonorusy coctaBuiiu OCHOBY IS
ONpeJeNIeHus TOJAXO0J0B K OTOOpY U  CTPYKTYpPUPOBAaHHUIO €ro  COAepKaHusl,
MPEJICTAaBICHHOTO B MPOTpaMMe 10 OHMOJIOTHH.

Ot6op conepxkanusi yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C TMO3UIMH KyJIbTypOCOOOPA3HOTO MOJX0J1a, B COOTBETCTBUU C KOTOPHIM
oOyyaromuecst JOJKHBI OCBOWUTH 3HAaHUS M YMEHHs, 3HauMMble A1 (GOPMUPOBAHUS
oOmieil KynbTyphl, ONpENeNsIonIie aaeKBaTHOE TOBEICHHUE YeNIOBEKAa B OKpYXKaromiei
MPUPOJTHON cpefie, BOCTPEOOBaHHBIE B TIOBCETHEBHOW JKM3HU M MPAKTHUYECKOM
nesitenbHOCTH. Ocoboe MecTo B ATOM CHUCTEME 3HAHMM 3aHUMAIOT AJIEMEHTHI
COJIEpKaHMSI, KOTOpbIE CIIy>)KaT OCHOBOM i (OpPMHpPOBAHUS NPEJICTABICHUN O
COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa M IIEHHOCTHBIX OPHEHTAIMIX
JMYHOCTH, CITIOCOOCTBYIOIIMX T'yMaHU3alMK OMOJIOTHYECKOTO 00pa3oBaHusl.

CTpyKTypUpOBaHHE COJIEpKaHUS yueOHOTr0 MaTepualia B mporpaMMe 1o OHOJIOTHU
OCYILIECTBJIICHO C Y4Y€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTJIMYUTEIbHBIX
OCOOCHHOCTSAX KUBOM TPUPONBI, O €€ YPOBHEBOW OpraHM3alMu W HBoOIONHUHA. B
COOTBETCTBUUM C OTHUM B CTPYKType yueOHoro mnpeamera «buonorus» BblIeIEHbI
cleAyolIre coAepkarenbHble JuHUM: «buonmorus kak Hayka. MeToabl Hay4dHOTro
no3HaHus», «Knerka kak Ouonormueckas cucrema», «OpraHu3zM Kak OHOJOrHYecKas
cuctema», «CrucremMa W MHOTrooOpa3ue OpPTraHMYECKOTO MHpay», «IBOJIOIUS KUBOU
IPUPOJB, « IKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTH.

[enp n3ydenus yuebHoro npeameta «buonorus» Ha 6a30BOM ypoBHE — OBJIA/ICHUE
00yYaromUMHCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAJIILHOW OpraHU3alliu >KUBBIX
CHUCTEM pa3HOr0 paHTra W MNPUOOpPETeHHE YMEHUU WCIOJIb30BaTh 3THU 3HAHHS IS
IPaMOTHBIX JICUCTBUN B OTHOIICHHH OOBEKTOB JKMBOW MPUPOBI U PEIICHUS Pa3TUIHBIX
YKU3HEHHBIX MPOOIIEM.

JlocTmkenue 1enu u3ydeHus yueoHoro npeamera «buoiorus» Ha 6a30BoM ypoBHE
o0ecreynBaeTcsl pelIeHUEM CIIeTYIONINX 3a/1ay:

OCBOEHHME OOYYaIOIIMMUCS CUCTEMBI 3HAHUI O OMOJIOTMYECKUX TEOPHSIX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWiIaX, CIyXallluX OCHOBOM s
dbopMUpOBaHUS TPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O METO/ax
HAy4YHOT'O MO3HAHUs, CTPOCHUH, MHOTO00pa3uu U OCOOCHHOCTSIX )KMBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHM3allu, BBIJAIOIIUXCSA OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBAHUSIX B
OMOJIOTHH;



dopmupoBanre y OOydalOUIMXCS MO3HABATENbHBIX, WHTEIUICKTYalbHBIX M|
TBOPUYECKHX CHOCOOHOCTEN B MPOLECCE aHAIM3a JAHHBIX O MYyTSIX Pa3BUTUSA B OMOJOTUU
Hay4YHbBIX B3IVISIIOB, UJEM M MOAXOJOB K M3YYEHHUIO >KHUBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHu3aluu;

CTaHOBJIEHHE y oOydaromuxcs oOmel KylbTypbl, (PyHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSICHATh W OLEHUBATH SIBICHUS OKPYXKAIOMIETO MHUpPA KUBOU
IPUPOJIbl HA OCHOBAHNHU 3HAHUH U OMbITA, OJYyUYEHHBIX IPH U3YYEHUU OMOJIOTHH;

dopMupoBaHue y  OOyyarolUMXcsli yYMEHUM  WUIIOCTPUPOBAaTh  3HAYECHHE
OMOJIOTHYECKUX 3HAHMW B IPAKTHUYECKOM JIEATENbHOCTH YEJIOBEKa, Ppa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHHA U arpOOHOTEXHOIOTHIA;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTM IIO3HAHHS 4YEJIOBEKOM JKHUBOU
IPUPO/IbI, HEOOXOUMOCTH OEpPEKHOTO OTHOILIECHUS K HEH, COOIIOEHUS ATHUECKUX HOPM
IpY IPOBEACHUN OMOJIOTMYECKUX UCCIIEJOBAHUM;

OCO3HAHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWW [UIS TIOBBIIICHUS  ypPOBHS
HKOJIOTUYECKOHN KYJIBTYpPHI, s POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

IpPUMEHEHHE NPUOOPETEHHBIX 3HAHUW U YMEHUN B IOBCEIHEBHOM XU3HU AJIA
OLIEHKHM TIOCJEJCTBUI CBOEH JEesATeNbHOCTH 10 OTHOUICHHIO K OKpY:Kaolled cpene,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHME U COOJIOJEHUE Mep MNPO(PHIAKTUKI
3a00JIeBaHUIA.

B cucreme cpennero obuiero obpasoBanusi «buonorus», nyuyaemas Ha 0a30BOM
YpOBHE, SIBISETCS 00s3aTeNbHBIM y4YeOHBIM IPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHOH obactu «EcTecTBeHHO-HayYHBIE TPEAMETHD.

Jnst m3ydenust O6uwojoruu Ha 0a30BOM YPOBHE cpenHero obmiero oOpa3oBaHUs
otBoauTcs 68 yacoB: B 10 kmacce — 34 vaca (1 yac B Hegento), B 11 kmacce — 34 yaca (1
4ac B HEJICJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJiorus kak Hayka.

buonoruss kak Hayka. CBsi3b OMOJOTMHM C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMH €CTECTBEHHBIMH HayKaMHu, Quiocopuel, STUKOM, 3CTETUKOM M mpaBoM. Poib
Oouonorun B (GOPMUPOBAHUU COBPEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
OMOJIOTMYECKUX HaYK.

MeToapl TO3HAHUS KUBOW MpUPOAbl (HAOTIOJEHUE, SKCIIEPUMEHT, OIMCaHUE,
U3MEpeHue, Kiaccuukanus, MoJeIMpOBaHNe, CTAaTUCTUYECKast 00paboTKa TaHHBIX).

JdeMoHcTpauum:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbsuos, /. Yorcon u ®. Kpuk.

Tabnuiel u cxembl: « MeTOIbI TO3HAHUS KUBOW PUPOJIBI.

JlaGopaTopHble M IpaKTHYEeCKHe PadoThI:

[Tpaktudeckas padora Ne 1. «/cnonap30BaHuE pa3IUYHBIX METOJOB MPU U3YYECHUU
OMOJOrMYECKUX 0OBEKTOBY.

Tema 2. JKuBble CHCTEMBI M KX OPraHU3aIMsl.

KuBpie cucteMbl (OMOCHCTEMBI) Kak MpeAMEeT u3ydeHus Oumosioruu. OTauyue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM MU HX pa3HOOOpa3ue. YPOBHU OpraHu3allid OUOCHUCTEM:
MOJICKYJISIPHBIM, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJISAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoLeHOTHYECKH ), Onoc(epHBbIil.

JleMoHCTpaum:

Tabnuupel 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HWY», «Y POBHU OpraHU3alIUU KUBOU
IPUPOABDY.

O6opynoBanue: Mmojenb Mosiekybl JIHK.

Tema 3. XuMHu4ecKHH COCTAB U CTPOCHHE KJIETKH.

XHWMHWYECKUNA COCTaB  KJIETKA. XHUMHUYECKHE DJIEMEHTBL: MAaKpOJJIEMEHTHI,
MUKpO3JieMeHThl. Bosia 1 MuHepanbHbIE BELIECTBA.

@DyHKIMH BOJIbI 1 MUHEPAJIBHBIX BELIECTB B KieTKe. [logaepxaHue 0cCMOTHYECKOTO
OanaHca.

benku. CoctaB u crTpoeHHe O€nIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble M 3aMEHMMblE AMHHOKHCIOTBHL. AMHMHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpBI OENKOBOM MOJIEKYJbl (MEpBUYHASA, BTOPUYHAS, TPETUUYHAS U YETBEPTHUHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enkoB. buonoruueckue QyHKIMM OEIKOB.

depmenTsl — Ouonormueckue kKaranuzatopbl. CTpoeHue (epmeHTa: aKTHBHBIH
HeHTp, cyoctpaTtHas cneuuduuHocts. Kopepmenrsl. Butamunbl. Otianuus gpepMeHTOB
OT HEOPTraHWYECKUX KaTaJln3aTOPOB.

VYrieBoapl: MOHOcaxapuabl (IJr0OKo3a, pubo3a U J1e30Kcupu0o03a), aucaxapuibl
(caxapo3a, 1aKT03a) ¥ NoJaucaxapuisl (Kpaxmail, INIMKOreH, ejuono3a). buonornyeckue
(GyHKIIUU YTIIEBOJIOB.



Jlumuaer: Tpuraunepuabl, Gochonunuasl, crepounsl. ['napopunsHO-THAPODOOHBIE
cBoiictBa. buonornyeckune ¢yHkuum nunuaoB. CpaBHEHHE YIJIEBOIOB, OEIKOB U
JIMIUI0B KaK UCTOYHUKOB YHEPTUU.

Hyxnennossie xucnorel: JJHK n PHK. Hykneornasr — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Ctpoenune u ¢ynkuun JHK. Ctpoenne u ¢pynknuu PHK. Bunsr PHK. ATO:
CTpOEHUE U (PYHKIIHUH.

[TuTosorus — Hayka o kierke. Kiierounas Teopust — npuMep B3aUMOJIEHCTBHS UIEH
¥ (aKTOB B HAYYHOM MO3HAHUHU. MeTO/1bl U3yUYEHHUS KIIETKH.

Knerka xak wnenoctHast xuBas cuctema. OOmue NpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi MeMmOpana, monekynsl JIHK kak renernueckmii anmapar, cucteMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHYecKass M Ipokapuotudeckas. OCOOEHHOCTH CTPOEHUs
npokaproTHueckoil kietku. Kierounas crenka Oakrepuil. CTpoeHne 3yKapuoTHYEeCKON
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTE€HKAa, TIIMKOKAJIUKC, HX
¢yukuuu. Ilnazmatuyeckas memOpana, €€ cBoiicTBa M ¢QyHKUuHU. [{uTomnmasma u eé
opranounsl. OnpHomeMmOpanHble opraHouasl kierku: OIIC, anmapar [onbmxy,
an3ocoMbl.  [lomyaBTOHOMHBIE  OpPraHOWIbl  KJIETKM: MHUTOXOHAPUHU, IUIACTUIBI.
[Tpoucxoxaenre MUTOXOHApHUI U Tutactua. Buasl minactua. HememOpanHble opraHouabl
KJIETKA: PUOOCOMBI, KJIETOYHBIA LEHTpP, LUEHTPHOIH, PECHUYKH, XIYTUKH. DYHKIUU
OpraHOMJOB KJIETKU. BKiltoueHusl.

SAnpo — perynsaropHblid UeHTp kieTku. CTpoeHue sjapa: saepHas 000J0uKa,
KapuoIlia3Ma, XpOMaTHH, SIIPBIILKO. XPOMOCOMBI.

TpaHcnoOpT BELECTB B KIIETKE.

JleMoHCTpaunm:

[Toprpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl: «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXKHUBOW MPHUPOJICH,
«PacnipenienieHrie XMMHYECKUX JIEMEHTOB B JKMBOW MIPUPOIEN.

Tabmuupt u cxembl: «llepmonuyeckas TabauUIa XWMHUYECKHUX DBJIEMEHTOBY,
«CTpoeHue MoJeKynbl BOAbD», «buocunTe3 Oenka», «CTpoeHHEe MOJEKYJbl Oenkay,
«Ctpoenne dhepmenta», «Hyknennossie kuciotel. JIHK», «Ctpoenue monexynsr ATDy,
«CTpoeHue 3yKapuoTHUeCKOW KIeTKn», «CTpoeHue >KMBOTHOM KieTku», «CTpoeHue
pacTUTENbHON KIeTKn», «CTpoeHHe MNPOKapHOTHYECKON KieTkn», «CTpoeHue siapa
KJIETKWY», « YTIIEBOABD», «JIUMHIBI».

OOopynoBaHue: CBETOBOM  MHMKPOCKOI, 0OOpyJOBaHME s IPOBEICHUS
HaOJII0IeHN A, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOIIPENAapaThl PACTUTENIbHBIX, dKUBOTHBIX
U OaKTepHaIbHBIX KJIETOK.

JlaGopaTopHble M IpaKTHYECKHEe PadoThI:

JlaGopatopnast pabota Ne 1. «M3y4yeHne katanuTUIeCKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMUIa3bl WK KaTaiasbl)y.

Jlaboparopnast pabota Ne 2. «/3ydeHue CTpOeHUs KIETOK PaCTCHHM, )KUBOTHBIX U
OakTepuii o1 MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENnapaTax U uX OMUCAHUE».



Tema 4. ) KusHeaeaTe IbHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTa00MM3M. AcCUMWIAIUSA (TUIaCTUYECKUM OOMEH) u
TUCCUMIIISALMS  (3HEpreTHUeckuii oOMeH) — JIBe€ CTOpPOHBI €IWHOTO IIpoliecca
Merabonn3Ma. Pollb 3aKOHOB COXpaHEHUsI BEIIECTB M HSHEPrUU B IOHUMAHHUHU
MeTaboIn3Ma.

Tunbel obmeHa BemiecTB: aBTOTPOdHBIN U rerepoTpodubiid. Ponb ¢GepmeHTOB B
oOMeHe BeIIECTB U MPEeBpAIICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas U TeMHOBasi (a3l (oTocuHTe3a. Peakuuu (orocunTesa.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3a JUIsl )KU3HU Ha 3emie. BiausiHue
yCIOBUHM cpenbl Ha (OTOCHMHTE3 M CIOCOOBI TMOBBIICHUS €r0 MPOIYKTUBHOCTH Y
KYJBTYpPHBIX PACTCHUII.

XeMocHuHTe3. XeMOCUHTE3UPYIolue OakTepru. 3HAUCHHE XEMOCUHTE3a IS )KU3HU
Ha 3emuie.

OHepreTudyeckuii OOMEH B KJETKe. PaciiensieHue BeIIEeCTB, BBIJICICHUE W
aKKyMYJIMPDOBaHUE DSHEPIHMHM B KIETKE. ODTalbl >HEpPreTuueckoro obmeHa. [ mukomnms.
bpoxenne wu ero Buuabl. KHCIOpOAHOE OKHCICHWE, WIH KJIETOYHOE [IbIXaHUE.
OxucnutenbHoe dpochopunupoBanue. IPPEeKTUBHOCTH IHEPTETHUESCKOTO OOMEHA.

Peakuuu matpuuHoro cunresa. ['enernueckass undopmanus u JAHK. Peanuzanms
reHeTuyeckod wuHpopmamuum B KieTke. [‘eHeTWyecKkuid KOJ H €ro CBOMCTBa.
Tpanckpunuust — matpuunbii cuaTe3 PHK. Tpancnsuus — Ouocunre3 Oenka. DTambl
tpancisanuu. KogupoBanne aMuHOKUCIOT. Poitb prbocom B OnocuHTE3e Oernka.

Heknerounsie (opmbl ku3HM — BHUpychl. Mcropust oTkpsiTus BupycoB (/1. W.
NBanoBckwmii). OCOOCHHOCTH CTPOCHUS M JKU3HEHHOT'O ITMKJIa BUPYcOB. bakrepuodarmu.
bosiesHn pacteHui, KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBbIE BHUpycamH. Bupyc
ummyHo epunura yenoseka (BUY) — BozOyaurens CIIM[{a. OGpaTHast TpaHCKPUIIIINS,
peBepTasza u uHTerpasa. [lpodunaktuka pacnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUN.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbuos, /I. 1. UBanosckui, K. A. Tumupsses.

Tabmumelr w  cxembl: «Tunbl nuTasus», «Mertabomu3m», «MHUTOXOHIPHUI,
«JHepreTuueckuit  oomeH», «Xmoporact», «®PotocunTe3d», «Ctpoenne JIHK»,
«Ctpoenne u (QyHkumoHupoBanue reHa», «CuHTe3 Oenka», «['eHeTHyecKuUd KOIY,
«Bupyce», «bakrepuodarn», «Crtpoenune u sku3HeHHBIM 1uKa Bupyca CIIN]a,
Oakrepuodara», «Permkamms JTHK».

O6GopynoBanue: wMoaenu-anminkamuun «Yasoenue JIHK wu  tpanckpunimsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoJienb cTpykTypsl JJTHK.

Tema S. PazMHoKeHHe U MHAMBUAYAIbHOE Pa3BUTHE OPTraHU3MOB.

Krnetounslif 1Mk, UK )KU3HEHHBIN UK KieTku. MHTepdasza u muto3. [Iporeccs,
npoTekaromue B uHTepdaze. Permmkamus — peakuus wmarpuuHoro cunrteza JHK.
CtpoeHue XpoMocoM. XpOMOCOMHBIA HaOOp — KapuOTHI. JIMIUIOWIHBIN U TaruIOUIHBIN
XpOMOCOMHBIE HaOopbl. Xpomatunbl. l[luToNOrHmYeckre OCHOBBI PA3MHOXKEHUS U
WMHJIUBUyaJIbHOTO Pa3BUTHUS OPraHU3MOB.

Henenue xnetku — muto3. Ctaguu muto3a. [Ipoieccrl, mpoucxoasiime Ha pa3HbIX
CTagusX MUTO3a. BHOJOrMYEeCKUil CMBICII MUTO3a.



[Iporpammupyemas ruGenb KJIeTKH — aronTo3.

@®opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecmojioe W mojioBoe. Buubl 0Oecrnosioro
Pa3MHOXKEHMS:  JICJICHHME  HaJBO€, TOYKOBAaHME OJHO- M  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VCKycCTBEHHOE KIIOHUPOBaHUE
OpPraHM3MOB, €r0 3HAYECHUE JJIs1 CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOTO.

Meiio3. Craguum wmeio3a. Ilporecchl, mpoucxoasiue Ha CTaguiax Meiho3a.
[ToBenenne xpomocoMm B Meno3ze. KpoccuHrosep. buosiornueckuii CMBICT W 3HAYEHUE
Meuno3a.

["ameTorene3 — mporecc oOpa30BaHMS TMOJOBBIX KIETOK Yy >KHUBOTHBIX. [lojoBbIE
JKeJe3bl: CEMEHHUKU M sSMYHUKU. OOpa3oBaHuE W Pa3BUTHE TOJIOBBIX KIIETOK — TaMeT
(cmepmaro3ou, sIMIEKIeTKa) — CIepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS
AULIEKIIETOK U criepMaTo3ouoB. OmiogoTBopenue. [laprenorenes.

NunuBuyansHOE pa3BHUTHE (oHTOTEHE3). OMOpHOHaTBHOE pa3BHUTHE
(oMOpuoreHe3). Jranbl AMOPUOHAIBHOTO PA3BUTHS Yy TO3BOHOYHBIX IKUBOTHBIX:
IpoOJieHue, TracTpyJismusi, opraHoreHes. IlocTaomOpuoHanpHOE pas3BuTHE. THIIBI
MOCTAMOPHOHAIBLHOTO Pa3BUTHS: MpsIMoe, HenpsiMoe (InunHOYHOe). BiusHue cpeapl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKACHHBIC YPOICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHHs: CTPOCHUE CEMEHH,
CTaJIuH Pa3BUTHSL.

JdeMoHcTpauum:

Tabmuupl u  cxeMbl: «®OpMbl  pa3MHOXKEHHS OpPraHu3MoBy», «JlBoitHoe
OIUIOIOTBOPEHUE Yy LIBETKOBBIX PACTECHHI», «BeretaTuBHOE pa3sMHOKEHUE PACTEHUI,
«Jlenenue kietku O6akTepuit», « CTpoeHHUE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBDY,
«Knerounsi nukin», «Pemmukauus JJHK», «Muto3y», «Meio3», «lIpsmoe n Henpsimoe
pa3ButHe», «l'aMeToreHe3 y MICKONMUTAIOIIMX M 4eloBeKa», «OCHOBHBIE CTaJIUU
OHTOTE€HE3a.

OGopynoBaHue: MHKPOCKOT, MHKPOIpENnapaThbl «Cnepmaro3on bl
MJIEKOIIUTAOUIEro», «SlHmekieTka miekonurawmero», «KapuokuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas Mojelb-anmukanus «Jlenenue knetkuw», moaens JHK,
MoJieTh MeTada3HONH XPOMOCOMBI.

JlaGopaTopHble M MpaKTHYECKHEe PadoThI:

Jlaboparopnast pabora Ne 3. «HabmtoneHne MuTo3a B KIETKaX KOHYMKA KOpEITKa
JyKa Ha TOTOBBIX MUKPOIpPENapaTaxy.

JlaGoparopnas padota Ne 4. «V3ydyeHHe CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpPOIIPENAapaTaxy.

Tema 6. HaciiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpenmeT m 3amaum reHeTuku. Mctopus pa3BUTHS T€HETUKU. Poiib LHUTOJIOTMU H
AMOPHOJIOTUM B CTAHOBJICHWU TCHETHKU. BKiIaa poccHCKUX M 3apyOeKHBIX YUEHBIX B
pa3BUTUE TEHETUKU. MeTOoApl TeHETUKU (TUOPUIOJOTHYECKUN, UUTOTCHETHUYECKUN,
MOJICKYJISIpHO-TeHeTH4YeCKuii). OCHOBHBIE TEHETHYECKUE TOHATUA. | eHeTuyeckas
CHMBOJIMKA, HCIIOJIb3YEMas B CXEMaxX CKPEIIMBAHUM.



3aKOHOMEPHOCTH HACJIE/IOBaHMsI TPU3HAKOB, yCTaHOBIeHHble [. MeHnaenem.
MonorubpuaHoe CKpelrMBaHue. 3aKOH €IMHO00pa3us TMOpPUIOB MEPBOTO MOKOJICHUS.
[IpaBuio qoMuHHpPOBaHUS. 3aKOH PacUICIJICHUS MPU3HAKOB. ['MIOTE3a YMCTOTHI TaMeET.
[TonHOE M HEMOJHOE TOMUHUPOBAHHUE.

JurnOpuaHoe cKpenuBaHue. 3aKOH HE3aBUCHMOIO HACJEAOBaHHUS IPU3HAKOB.
[luToreHeTHYECKUE  OCHOBBI ~ JUTHOPUAHOTO  CKpEIIMBaHUS.  AHAIM3UPYIOIIEE
cKkpemuBanue. M crnosib30BaHUE aAHAIM3UPYIONIETO CKpEUIMBAHUSA ISl ONpEeAesICHUs
TEHOTHUIA OCOOHU.

CuemieHHOe HacienoBaHue mnpusHakoB. Pa6ora T. Moprana mo crenjieHHOMY
HACJIEIOBAHUIO TeHOB. HapylieHne CerieHust TEHOB B pE3yJbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TeOpUs HACIEACTBEHHOCTHU. [ eHeTuYeCcKe KapThl.

I'enetnka mnona. XpOMOCOMHOE ONPEACICHUE TM0Ja. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['oMOTamMeTHbIE U reTeporaMeTHbIe opranu3Mbl. HacienoBanue npu3HaKoB,
CLUEIUICHHBIX C MOJIOM.

N3MeHunBOCTh. BUibl ©3BMEHYMBOCTH: HEHACJIEACTBEHHAs M HacliecTBeHHas. Posib
cpelbl B HEHACIEACTBEHHOM HM3MEHYMBOCTH. XapaKTEpUCTUKA MOJIU(DUKAIIMOHHON
W3MEHUYMBOCTH. BapuwallMoHHBIM psii W BapuanvoHHas KkpuBas. Hopma peakiuu
npusHaka. KomuecTBeHHbIE M KAYECTBEHHBIC MPU3HAKKA U X HOpMa peakiuu. CBOKCTBa
MOAU(UKAITMOHHON H3MEHUUBOCTH.

HacnencrBennasi, wWiMm TEHOTHNHYECKas, M3MEHYMBOCTh. KoMOWMHATHBHAS
W3MEHYMBOCTh. Meio3 M T0JIOBOM TIpoIlecC — OCHOBAa KOMOWHATHUBHOW M3MEHUYHBOCTH.
MyTtarnmonHass W3MEHUMBOCTh. Krnaccudukanmss MyTaluid: TEHHBIE, XPOMOCOMHBIE,
reHoMHeie. Yactora © TOpUYMHBL MyTanuid. MyTareHHele  (akTophl.  3aKOH
TOMOJIOTUYECKHUX PSAJIOB B HacieacTBeHHOM n3MeHunBoctu H. 1. BaBumnosa.

BHesnepHast HaCIeCTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorumn yenoBeka. OCHOBHbIE METO/IbI TEHETUKHU YEJIOBEKA:
ICHEAJIOTHYCCKHUMA, OJIM3HEIIOBBIN, ITUTOTCHETHICCKUM, OMOXUMUYECKUH, MOJICKYJISIPHO-
T€HETUYECKU . CoBpeMeHHOE ONpeeICHUE TE€HOTHIIA: MOJTHOT€HOMHOE
CEKBEHHPOBAaHWE, TEHOTUNHMPOBAaHHWE, B TOM uywucie ¢ mnomomblo [II[P-ananu3za.
HacnencrBennble 3a001eBaHus YeI0BEKa: TeHHbIC 00JE3HHU, OOJIE3HHU C HACJIEICTBEHHOU
MIPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBEIE OoJyie3HH. CoMaTHyecKue W TeHEpaTUBHBIC
myTaruu. CTBOJIOBbIE KJIETKU. [IpUHIUIBI 370poBOTO 00pa3a >KU3HU, AUATHOCTHUKH,
npodMIaKTUKK U JICUYEHHs] TEeHeTHYeCKUX  Oone3Hedl.  Meauko-reHeTHndecKoe
KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIMHCKOW M€HETHKH B MPEIOTBPAIICHUN U JICUCHUU
reHETUYECKUX 3a00JI€BaHMI yeIoBeKa.

JleMoHCTpaLHu:

[Toprpersr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumogees-Pecosckwii, H. Y. BaBuios.

Tabmumpl 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHHUE U €Tr0 IMUTOTeHEeTHYecKas
OCHOBa», «3aKOH pacUICIUICHUS U €ro HUTOI€HETUYECKas OCHOBa», «3aKOH YHMCTOTHI
ramet», «JurubpuaHoe ckpemuBanuey, «lluTomornyeckue OCHOBBI AUTHOPUIHOTO
CKpelMBaHus», «Meno3y, «BzauMoelcTBrE aJUIENbHBIX T€HOBY, «[ eHeTHUYeCKre KapThl
pacTeHui, SKUBOTHBIX U  4YeJoBeKka», «l'eHeTuka 1oja», «3aKOHOMEPHOCTH



HAaCJIEA0BaHUs, CLEIUIEHHOIO ¢ MOJoM», «KapuoTumel 4emoBeka U KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY, «MoaudpukanvoHHas U3MEHUYUBOCThY», «HacnenoBanue pesyc-
dakropa», «['eHeTnka rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTHY.

O6opynoBanue:  MoJenu-ammIukauud  «MOHOTMOpUIHOE  CKpELIMBaHHUEY,
«HemnonHoe nomuHupoBaHuey, «JIurndbpuaHoe ckpemuBanuey, «llepekpéct xpoMocom,
MUKpPOCKON M MukponpenapaT «lpo3zodpuna» (HopMa, myrauuud (OpMblI KPBLILEB U
OKpackH Tena), repoapuii «I'opox moCeBHOI.

JlabopaTopHble U NpaKTHYECKUE PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydenuwe pe3ynbTaTOB MOHOTUOPHUIHOTO U
JUTHOPHUIHOTO CKPEIIUBAHUS y IPp030(HUIIbI Ha TOTOBBIX MUKPOIPENapaTaxy.

Jlaboparopnast pabora Ne 6. «U3yueHue MoaAMPUKAIMOHHOW H3MEHYMBOCTH,
IIOCTPOCHHE BAPUALIMOHHOTO PsI/Ia U BAPUALIMOHHOW KPUBOIY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenek1us Kak HayKa U MPOLECC. 3apOKIACHUE CENIEKIUHA U JOMECTUKALUA. Y YCHHE
H. WM. BaBmiioBa o 1eHTpax MPOUCXOXKACHHUS U MHOTO0Opa3us KyJIbTYPHBIX pacTEHUH.
L{eHTpBI MPOUCXOKICHHS TOMAIIHUX )KUBOTHBIX. COpT, MOpoOAA, IITAMM.

CoBpeMeHHBIE METOJbI CENEeKIMU. MacCoBBIi M WHIUBUIYAIbHBI OTOOPHI B
CEJIEKIMM pacTeHHM M JKUBOTHBIX. OneHka JKcTepbepa. bnm3kopoacTBeHHOE
ckpemBanue — UHOpuAMHT. Yucras nuHus. CkpenBanue 4YuCThIX JuHUMA. ['eTeposuc,
win rubpunHas cuna. HepoactBeHHoe ckpemuBaHue — ayTOpuauur. OtaanéHHas
ruOpuanzamus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W MOJydeHUE MOJIUIIIIOU]IOB.
JloCTH>KEHUS CENEKIIMY PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus Kak orpacip Npou3BoACTBa. 'eHHas MHKeHepus. DTanbl CO3/1aHus
pexomOunantHod JIHK wu Tpancrennbix opranu3smoB. Kierounass uHxkeHepHs.
Knerounsle KynbTypbl. MHKpPOKJIOHAJIBHOE pa3MHOKEHUE pacteHuil. KiioHumpoBaHue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX  OpPraHU3MOB. OJKOJOTHYECKHE U
stnyeckue npodiemsl. MO — reHeTHuecKu MOJUPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTparuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. /I. Kapneuenko, M. ®@. 1BaHoOB.

Tabnuupe! u cxembl: Kapta «LIeHTpbl MPOUCX0XKACHUS U MHOTO00pa3us KyJbTYpPHBIX
pacteHuii», «llopoabl AOMAalIHUX JKUBOTHBIX», «CopTa KyJbTYpHBIX PpaCTCHHI»,
«Otnanénnas rubpunuszanus», «Paboter akagemuka M. ©. UBanoBay, «Ilonmummonausy,
«O0bekTsl  OuorexHomorum»,  «Knerounele — KyJabTypel M KIOHHPOBAaHHUE,
«KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJSDKM TUIOAOB M KOPHEIUIONOB TUKHX (POPM U KYJIBTYPHBIX
COpTOB pacTeHul, repoapuii «CenbCKOX03sI1ICTBEHHBIE PACTEHUSD.

JlaGopaTopHble M paKTHYECKHEe PadoThI:

Okckypeust «OCHOBHBIE METOJIbI U IOCTH/KEHUS CEJEKLIUHA PACTEHHI M KMBOTHBIX
(Ha CeJeKUMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (epMy, COPTOMUCIBITATEIbHBIA Y4YacTOK, B
TEIUIMYHOE X0341CTBO, JJA0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».



11 KIIACC

Tema 1. IBoTIOMOHHAsA 0HOJIOTHSA.

[TpennochlikKu BOSHUKHOBEHUS 3BOJIIOLIMOHHON TEOpHH. DBOJIOLMOHHAS TEOpUs U
e€¢ MecTto B Ouosiornu. BiusHuEe SBOJIIOIMOHHON TEOpUM HA PA3BUTHE OUOJIOTUHU U
JIPYTUX HayK.

CeuzperenbcTBa  3Bostouuu.  I[laneoHTonmornueckue: MIOCJIEI0BATEIIBHOCTD
NOSIBJIEHWSI BHJIOB B MAJEOHTOJIOTMYECKOW  JIETONUCH, IEpPEXOJHblEe  (DOPMBL.
buoreorpaduueckue: cxoncTBo u paznuuue GpayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKUE: CXOJICTBAa W  pa3auuus 5SMOPHOHOB  pa3HbIX  BHUJOB
MO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMMYECKHE:  T'OMOJIOTMYHBIE,  AHAJIOTHYHBIE,
pYJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUYECKUE:  CXOACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTel Yy Bcex
OpraHU3MOB.

OpomonnonHas teopust Y. lapsuHa. [Ipeanocsuiku BOSHUKHOBEHHS JaApPBUHU3MA.
JIBuKyiue cuiabl 3BOJIONMK BHAOB 1o J[lapBuHY (M30BITOUYHOE DPAa3MHOKEHUE MPHU
OTrpaHUYEHHOCTH PECYPCOB, HEONpPeIeIEHHAsI U3BMEHYUBOCTh, 00pb0a 3a CyIIeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3BooIuu (CTD) u €€ OCHOBHBIE TTOJIOKEHUS.

MukposBomtonus. [lonynsauus kak eAMHUIA BUA U SBOJIIOLUU.

JBmwxyue cuibl ((hakToOpbl) IBOJIIOIMN BUIOB B MpHUpoAe. MyTallMOHHBIN MPOIIECC
¥ KOMOMHATUBHAs N3MEHYMBOCTH. [lomynsnnoHHbIe BOMHBI U Apei¢ reHoB. M3omsamus u
MUTpaLH.

EctectBennslii  oTOOp —  HampaBisiromuii  ¢aktop  aBomonun.  Dopwmbl
€CTECTBEHHOT'0 0TOOpA.

[TpucnocobMeHHOCT,  OpPraHU3MOB  KakK  pe3ysibTaT 3Boiouud. [Ipumepsr
npucnocoOaeHuil y opranu3MoB. ApoMop(o3bl U UAKOATANTALINH.

Bun u Bunoo6pazoBanne. Kpurepuu Buna. OcHoBHBIE (OpMBI BHI000pa30BaHUS:
reorpaguueckoe, IKOJIOrH4ecKoe.

MakposBomtonusi.  Dopmbel  3BONIOIMM:  (uIeTHYecKas,  JAUBEpPreHTHas,
KOHBEpIeHTHas1, napasienbHas. HeoOpaTumocTh 3BONIOIUY.

[TpoucxoxkaeHue OT HeCHeUaJIM3UpOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanusanus. AfanTuBHAs paaralysl.

JleMoHCTpaLHu:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. {apBun, B. O. Koanesckuii, K. M. bap,
3. I'ekkens, . Mromnep, A. H. CeBepiios.

Tabnuupsl U cxembl: «Pa3BUTHE OpPraHMYECKOro MHupa Ha 3emiie», «3apoJblliu
MO3BOHOYHBIX >KMBOTHBIX», «ApXeomnTepHukcy, «DopMbel GOprOBI 3a CYIIECTBOBAaHHEY,
«EctectBenHbIii 0T60p», «MHOTroOOpa3ue COpToB pacTeHui», «MHOroodpasue mopoj
KUBOTHBIXY», «llomymsamum», «MyTanuoHHAasE WM3MEHUYUBOCTH», «ApoMOpGO3bI»,
«MUnnoananrauuny», «OOmas aerenepamnusy, «Jpwkymue cuibl 3Boaonumn», «Kapra-
cxema Mapuipyta nyrtemectBus Y. Jlapsuna», «boprba 3a CylIeCTBOBaHHE),



«IIpucnocoOeHHOCTh OpraHU3MOBY, «['eorpapuyeckoe BU000pa3oBaHue»,
«OKOJIOTHUECKOE BUI000Pa30BAHHE.

O6opyaoBaHue: KOJIJIEKIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH, HAOOp
IUIOJIOB U CeMsH, Koyuiekuusa «lIpumepsl 3alIMTHBIX NPUCIIOCOOTIEHUI y >KMBOTHBIXY,
Mozenb «OCHOBHbIE HAaNpaBlICHUS OSBOJMIOLMHW», O00bEMHas Moxaenb «CTpoeHue
TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, komiekuus «PopMbl COXpPaHHOCTH HCKOIAeMbIX
JKUBOTHBIX M pacTeHMi», mojenb anmuukauus «llepekpéct Xxpomocom», BlaXKHbIE
npenapatel  «Pa3Butue  Hacekomoro», «Pa3BuTHe JATyIIKW», MHKpOIIpenapar
«/Ipo3zodunay (Hopma, MyTanu GOpMbI KPbUILEB U OKPACKH TENA).

JlaGopaTopHble M MpaKTHYEeCKHe PadoThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHue BHAOB TI0 MOPGHOJIOTHIECKOMY
KPUTEPHION.

JlaGoparopnast pabora No 2. «OmnucaHue MNPUCTIOCOOJICHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBEHUE M pa3BUTHE KM3HH Ha 3emuie.

JloHay4Hble TPEICTAaBICHUS O 3apOKIEHHMM ku3HU. HayuHbple runoressl
BO3HUKHOBEHMSI JKM3HM Ha 3emiie: a0MoreHe3 W MaHCHepMus. XUMHYECKash SBOJIOLMS.
AOGHOTeHHBIN CUHTE3 OPraHMYECKUX BEILIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE
NOJTBEPKICHNE XUMUYECKOH 3Boonnu. HauanbHble 3Tanbl OMOIOrMYeCKON 3BOTIOLUY.
['unoreza PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE
npoTOKIEeTKH. [lepBble KIeTKH U uX 3BotoLUsA. POPMUPOBAHNE OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

Pasutne xu3Hm Ha 3emiue mo spaMm M nepuonam. Kartapxen. Apxeinckas u
npoTtepo3orickas dpbl. [lanmeo3oiickas 3pa u e€ mepuobl: KeMOPUNUCKHIA, OPAOBUKCKHIA,
CUJIypUNCKUH, J€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030¥icKkas 3pa U €€ epruoabl: TPHACOBBINA, FOPCKUI, METIOBOM.

Kaiino3zoiickas 3pa u €€ nmepro/ipl: MajseoreHOBbI, HEOT€HOBBIN, aHTPONOT€HOBBIH.

XapakTepuCTHKa KIMMaTa MW TIeoJIOTMYECKMX mpoueccoB. (OCHOBHBIE ATalbl
ABOJIIOLIMM PACTUTENILHOTO M KMUBOTHOTO MHUpa. ApoMOp(o3bl y pacCTEHUI U KUBOTHBIX.
[TosiBneHue, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak oOTpaxkeHue HBoonuu. (OCHOBHbIE
CUCTEMATHUYECKHE TPYIIIBI OPTaHU3MOB.

DBOJIOLMS YeloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mnpeactaBieHHl o
MPOUCXOXKICHUH uYeJoBeKa. MeToapl u3yueHus: aHTpornorene3a. CXoAcTBa M pa3inyus
4eJIOBEKa U KUBOTHBIX. CUCTEMATHUYECKOE TI0JI0)KEHHUE YEIIOBEKA.

JBuxymue cuibl (pakTopbl) aHTpororenesa. HacnencrBeHHass M3MEHYUMBOCTh U
ecTecTBEHHBI 0TOOp. OOIEeCTBEeHHBIN 00pa3 KU3HH, W3TOTOBIECHHUE OpPYAMN Tpyna,
MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaAMM W BETBU HBOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
yMenbii, YenoBek npsaMoxonsimui, YenoBek HeaHIEpTanbCKUK, YeIOBEK pa3yMHBIN.
Haxonku #CKOMmaeMbIX OCTAaTKOB, BpPEMs CYIIECTBOBAHHUA, OOJIACTH PACHPOCTPAHEHHS,
00BEM IrOJIOBHOTO MO3ra, 00pa3 *KHU3HU, OpYyAUS.



Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpOINEOMIHAsA (€Bpasuiickas),
HEerpo-aBcTpajonHas (PKBaToOpuajbHas), MOHIOJOMIHAA (A3MAaTCKO-aMEpPUKAHCKas).
UepTsl MOpUCIIOCOOICHHOCTH TMPEACTABUTENEH YEIIOBEYECKUX pPac K  YCIOBUSM
cymectBoBaHus. EnnHcTBO yenoBeyeckux pac. Kputuka pacusma.

JdeMoHcTpauum:

[Toptpetsr: @. Pequ, JI. [Tactep, A. . Onapun, C. Musiep, I'. FOpu, Y. lapsuH.

Tabmuupt u cxembl: «Bo3nukHoBenue ConHeuHOM cuctembl», «Pa3Butue
OpraHUYeCKOro  MHpay, «PacturenpHas  KIETKay, «KuBoTHass  KJIETKa»,
«IIpokapuornueckass kieTka», «CoBpeMeHHasi CHCTeéMa OpPraHMYecKOoro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHMSI YEJIOBEKA U YEIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MaJIEOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«/peBuenimme mrogu», «/peBHme mrogm», «llepBele  cCOBpeMEHHBIE  TIOINY,
«YenoBedyeckue pachb».

O6opynoBanue: myisbku «lIpoucxoxaenue udenoBeka» (OIOCTBI aBCTpaJIONUTEKA,
MUTEKAHTPOIIa, HEaHJIepTaliblla, KPOMAaHbOHIIA), CICTKU WM H300paxKeHUs KaMEHHBIX
opyAuid  TEpBOOBITHOIO  4YelnoBeKa  (KaMHU-YOIIEpbl,  pyowsa,  ckpelia),
reoXpoHOJIOTUYECKass Tabnua, KoJuleKiusi «®DopMbl COXPAaHHOCTH HMCKOMAeMBbIX
KUBOTHBIX U PACTCHHI».

JlaGopaTopHble M NpakTHYeCKHe PadoThI:

DKCKypcusi « DBOJIIOIHUS OPraHUIECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIHN
WJIM KpaeBeIUECKUU My3ei).

Tema 3. Opranu3mbl 1 OKPYKAKOIIAA cpeaa.

OKoJlorusi Kak Hayka. 3aJadd M pa3fesibl 3KOJOrMu. MeToasl 3KOJIOrMYeCKHX
UCCIIeIOBaHUMN. DKOJIOTrH4eCKOe MUPOBO33PEHUE COBPEMEHHOTO YEI0BEKA.

Cpenpl oOuTaHMS OpPraHMW3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, [OYBEHHas,
BHYTPUOPTraHU3MEHHas!.

Oxonornyeckue  (aktopel.  Kimaccudukamuss  sKonmormdeckux — GakToOpoOB:
abuoTuyeckue, OMOTUYECKHE U aHTpONOreHHble. JlelicTBUe 3KOIOrnYecKux (PakTopoB Ha
OpraHU3MBlI.

AbGuotnueckne (aKTOpbl: CBET, TEMIEparypa, BIAKHOCTh. DOTONEPHOIU3M.
[Tpucnocobnenus: opraHu3MoOB K JEHCTBUIO abuoThdeckux (axtopoB. bruonornyeckue
PUTMBI.

buotnueckue dakrtopsl. Bumasl OMOTHYECKMX B3aUMOJCWUCTBHIA: KOHKYPCHIIUS,
XUIIIHAYECTBO, cuMOM03 u ero Qopmel. [lapazutusm, Kkoomepauus, MyTyajau3M,
KOMMEHCaIM3M  (KBapTUPAHCTBO, HAaxXJIEOHUYECTBO). AMEHCANM3M, HEUTpaIu3M.
3HayeHne OMOTHMYECKMX B3aUMOJCHCTBHI Ui CYIIECTBOBAHHS OPraHU3MOB B
MPUPOIHBIX COOOLIECTBAX.

OKOJIOTHYECKNE XAPAKTEPUCTUKU NOMYIsuU. OCHOBHBIE MOKA3aTENH MOMYJISALUU:
YHCIEHHOCTb, MJIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUTpanus. J(uHamuka
YHUCJIEHHOCTH MONYJIALUU U €€ PeryJisiusl.

JdeMoHcTpauum:

[Toptpetsl: A. I'ym60apaT, K. ®@. Pynbe, O. ['ekkens.



Tabmuubr u cxembl: kapra «llpupomgusie 30HBI 3emum», «Cpeapl oOWUTaHHS
opranu3sMoB»,  «@oronepuoauzmy»,  «llomynsuum»,  «3aKOHOMEPHOCTH  poOCTa
YHCIEHHOCTH MOMYJIAIUU UHDY30puHu-Tyherabkny, «[IumeBsie nemnmy.

JlabopaTopHble U NpaKTHYECKUE PadOThI:

JlaGopatopnas pab6ota Ne 3. «Mopdomoruueckue OCOOEHHOCTH PACTCHHH H3
Pa3HBIX MECT OOUTAHUS.

Tema 4. CooduiecTBa M IKOJIOTH4eCKHE CHCTEMBI.

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBas,
MpOCTpaHCTBeHHas, Tpopuueckas (nuieBas). Buasl-nomuHanTsl. CBsi3u B OHOLIEHO3E.

Dxoniorudyeckue  cucrembl  (3kocucteMbl). [lonarue 00 3kocucteMe U
ouoreorieHo3e.  DyHKIMOHAIbHbIE  KOMIIOHEHTBHI ~ SKOCHUCTEMBI:  TPOIYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemIeCTB M MOTOK 3HEPrUUM B BSKOCHUCTEME.
Tpoduueckue (mumieBsie) ypoBHH 3kocucTteMbl. llumieBsie nenu u cetn. OCHOBHBIE
MOKAa3aTeau JKOCUCTEMBbI: Ouomacca, MNPOAYKIMS. OKOJIOTMYECKHE MUPAMMIIBL:
OPOJYKIMU, YHCIEHHOCTH, Ouomaccel. (CBOHCTBA 9KOCHUCTEM: YCTOMYHUBOCTD,
camoperyJsinus, passutue. Cykueccusl.

[TpupoaHbie SKOCUCTEMBI. DKOCHUCTEMBI 03Ep M PEK. DKOCHUCTEMa XBOMHOTO WITU
HIMPOKOJIMCTBEHHOIO JIECa.

AHTpPOIIOT€HHbIE KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOCUCTEMBL.
buonorundeckoe n X03sICTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTtop ycToMumBOCTH dKocucteM. CoxpaHeHue
OMOJIOTMUECKOTO pazHooOpa3us Ha 3emiie.

VYuenne B. W. Bepnanckoro o ©Ouocdepe. ['panunibl, coctaB U CTpyKTypa
ouocdepsl. XKupoe BemiecTBo U ero ¢pyHkuu. OcobeHHocTH 6nocdepsl Kak riodaibHOM
IKOCHUCTEMBI. J[nHaMUUecKoe paBHOBECHE U 00paTHas CBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHMOr€OXMMHYECKHE LHMKIBI 3JIEMEHTOB (yriiepoja,
a30Ta). 3oHaNBHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouocdepe 3emiu. AHTPONMOTCHHBbIE H3MEHEHHUST B Ouocdepe.
['moGasbHBIE SKOJIOTHYECKHE TTPOOIEMEI.

CocyuiecTBOBaHUE NPHUPOABI U YenoBeuecTBa. CoxpaHeHHe OMOPa3HOOOpa3us Kak
OCHOBa ycToitunBocTu Ouocdeprl. OCHOBA PALMOHAIBLHOTO YHPABIECHUS MPUPOTHBIMU
pecypcamMu U UX ucrnolib3oBaHue. JlocTrkeHus OMOJOTUU U OXpaHa MPUPOIbIL.

JleMoHCTpaLHu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnmuuplr u cxembl: «[lumesbie nenu», «bHOLIEHO3: cOCTaB M CTPYKTypay,
«IIpuponnsie coobmecTBay, «Llenu nutanus», « Jkonoruueckas nupamuaa», «bnocdepa
U YelloBeK», «IKOCUCTEMa IIMPOKOIUCTBEHHOTO Jiecay, « IKOCHUCTEMa XBOWHOTO Jecay,
«buonenos Bonoémay, «ArpoueHo3», «lIpumepHble aHTPONOreHHbIE BO3ICHCTBUS Ha
npupoay», «BaxHele UICTOYHUKY 3arpsi3HEHUS] BO3yXa U TPYHTOBBIX Boa», «IlouBa
— BaxHeWmas coctaBisAoomas  ouocdepb», «DakTopbl  Ierpagaldd  MOYBY,
«ITapHukoBbIil 3QdexT», «DaKTOpbl paAMOaKTUBHOIO 3arps3HeHust Ouocheps», «O0mmas
CTpykTypa Oumocdepsr», «Pacnpoctpanenue xu3Hu B Omocdepe», «O30HOBBIN 3KpaH
ouocdeps», «KpyroBoport yriepoaa B 6uocdepe», «KpyroBopor azota B mpupojie».



OOGopynoBanue: Mojelb-anmuiukainus «TunuyHbie  OMOLIEHO3BI», TepOapuit
«PactutenpHbie cooOiiecTBay, koiUiekiuu «buonenos», «Bpeautenun BaxHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYIBTYp», repOapuu M KOJUIEKIIMU pPACTEHUN M >KUBOTHBIX,
MPUHALICKAIINE K Pa3sHbIM 3KOJIOTMYECKAM TpynnaMm OJHOTro Buaa, KpacHas kHHra
Poccutickoit denepanun, n300pakeHNUs OXpaHIEMbIX BUJIOB PACTCHUH M )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cornacro ®I'OC COO, ycraHaBiauBarTca TpeOOBaHUS K pe3yJbTaTaM OCBOECHHS
Oo0yJaomMMHCs  TPOrpaMM  CpegHero  o0mero  oOpa3oBaHUS:  JUYHOCTHBIM,
METaNpeIMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOEHHS mpeamera «buomorus»
BBIJIEJIEHBl CIIEYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYarOMIMMUCS POCCUNCKON
IPaKJaHCKOM MAEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH M
CaMOOIIPEICNICHUIO, HAJIMYME MOTHUBALMM K OOYYEHHUIO OHOJIOTHH, IIeJIEHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN IJIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIUIUI pa3BUTUS OMOJIOTUYECKOT0 3HaHUS, TOTOBHOCTb M CIIOCOOHOCTh
00y4JaroImuXCcsi PYKOBOJICTBOBATHCS B CBOEH JEATENHHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, TMPUCYIIMMHU CHUCTEME OHOJIOrMYecKoro o0Opa3OBaHMs, HaJIU4YUe
HKOJIOTHYECKOTO MPABOCO3HAHMSI, CIIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH >KU3HEHHbBIE
IUJIaHBI.

JluyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMera «buoJorus» JOCTUTAlOTCA B
€AMHCTBE YUEOHOM 1 BOCITUTATEIHHOM JAESTEILHOCTH B COOTBETCTBUU C TPAAUITMOHHBIMHU
POCCUUMCKHMH  COLIMOKYJBTYPHBIMU, HCTOPUYECKUMH UM JYXOBHO-HPaBCTBEHHBIMHU
[EHHOCTSMH, TIPUHATHIMH B OOIIECTBE TpaBWJIaMU ¢ HOPMaMH TIOBEICHUS U
CIOCOOCTBYIOT MpoOIleccaM CaMOITO3HAHUS, CAMOBOCIIUTAHUS U CAaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEHN MMO3ULHH JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABONOPSIIAKY,
YeJIOBEKY TpyJa U CTaplieMy IOKOJIEHUIO, B3aUMHOT'0 YBa)KE€HUs1, OEPEKHOT0 OTHOILICHUS
K KYJbTYPHOMY HACJIEAUI0O W TPAJULMUSAM MHOIOHALMOHAIBHOTO Haponaa Poccuiickou
denepanunu, IPUPOAE U OKPYKAIOILIEH cpene.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHoro mpenmera «buomorus» TOMKHBI
oTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW  BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAINH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIINX TPATUIIMOHHBIM
LIEHHOCTSIM POCCHICKOr0 OOIEeCTBa, pacIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
JEATEIbHOCTH B IPOLECCE pPEAIM3allid OCHOBHBIX HAaNpaBICHUN BOCIUTATEIbHON
JIEATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh TPAXKIAAHCKOW TMO3UIMK OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHAa POCCUICKOr0 00I1EeCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB M OO0SI3aHHOCTEH, yBa)KCHHE 3aKOHA U
IIPaBOIOPSIZIKA;



FOTOBHOCTh K COBMECTHOW TBOPUYECKOW AESATEILHOCTH IMPU CO3JAaHUU YUYEOHBIX
MIPOEKTOB, PELICHUU y4YEOHBIX U MO3HABATEIBHBIX 3aJ1ay, BBHIMOJHEHUH OUOJIOTMYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEACINISITh COOCTBEHHYIO TMO3HUIMIO MO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM XM3HU U OOBICHSATH €€

YMEHUE YYHUTHIBATh B CBOMX JEHUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUSL JIIOJIEH C pa3HbIMU YOEXKIACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COIIMAIBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMPOLIECCE COBMECTHOTO BBITIOJIHEHUS YYEOHBIX,
MO3HABATENBHBIX U HMCCIIEI0BATEIIbCKUX 3a7a4, YBAKUTEIHHOIO OTHOIICHHUS K MHEHUIO
OTIMOHEHTOB MPHU 00CYKICHUU CITIOPHBIX BOMTPOCOB OMOJIOTUYECKOTO COAEPKAHUS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJOHTEPCKOMN ACATEIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHHUSA:

c(hOpMUPOBAHHOCTh POCCHUUCKON T'PaKIAHCKOW WJIGHTUYHOCTH, MaTPUOTU3MA,
YBaXEHHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoii, ropaoctu 3a
CBOM Kpail, cBow PoawHy, CBOM S3BIK M KYJbTYpy, MHOPOLNUIOE U HACTOSIIEE
MHOTOHAIIMOHATLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUI0O U MMaMSITHUKAM MPUPOJIBI,
noctwxkeHussM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTH OIIEHUBATh BKJIQJ POCCHUUCKHX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTUH, TOHUMAaHUS 3HAYEHHUS OMOJIOTMU B TO3HAHUHM 3aKOHOB MPUPOJbI, B KU3HU
YyeJIoBEeKa U COBPEMEHHOIO 00IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHr0 U 3ammte OteuecTsa,
OTBETCTBEHHOCTH 32 €ro CyA0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCHIICKOT0O HApOAa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBE/ICHHUS,;

CIIOCOOHOCTh  OIEHHUBATh CHUTYyallMi0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JJUYHOTO BKJIAJla B TOCTPOEHHE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATHUS IIEHHOCTEH CEMEHHOU >KM3HU B COOTBETCTBHHM C TPATULIUSIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO U
TEXHHYECKOT'0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,

MOHUMAHUE SMOIMOHATILHOTO BO3ICUCTBUS KUBOU MPUPOJIBI U €€ [ICHHOCTH;

FOTOBHOCTh K CaMOBBIPDQXEHUIO B pPa3HbIX BHJAX HCKYCCTBA, CTpPEMIJICHUE
MIPOSIBJISATH KaueCTBa TBOPUECKOUN IMYHOCTH;

S) ¢usnyeckoro BocnuTAHUA, (POPMHUPOBAHUS KYJBTYPbI 310POBbS U
IMOLMOHAIBLHOIO 0J1aroNoIy4nsi:

MOHUMAHHUE W pean3alus 37A0pOBOTO M 0Oe30macHOro odpasa Xu3HU (3A0POBOE
nuTaHue, coOJI0JeHME TUTMEHWYECKUX MpaBUi W HOPM, COAIaHCHPOBAHHBIA PEXKUM



3aHATHIA U OT/BIXA, PETYJSApHAs (U3NYECKas aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3UYECKOMY M TCUXUYECKOMY
310POBBIO;

MOHUMAHHUE LIEHHOCTU MPAaBWJI WHIWBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalIUSIX, YTPOXKAIOIINX 3/I0POBBIO U XKU3HU JIFOACH;

OCO3HAHHE TIOCIIECJICTBUH M HENPUSATUS BPEIHBIX MPUBBIYEK (YMOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) TPyA10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPy 10J11001e;

FOTOBHOCTh K AKTHUBHOW JIESITEIIBHOCTH TEXHOJOTMYECKOM ¢  COIUAIbHOMN
HAIPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHSITH TaKyIO JIEATEIIbHOCTD;

UHTEpEC K pa3audHbiM cdepam mnpodecCHOHATbHOM AEITeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymier mpodeccuu U peaau3oBBIBATh COOCTBEHHBIE
YKU3HEHHBIE TIAHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HHU,

7) 3K0JI0rM4eCKOro BOCTIMTAHUSA:

HKOJIOTHUYECKH IIeJIecO00pa3HOe OTHOIICHHE K MPHUPOJAE KaK UCTOYHHUKY >KM3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE  YPOBHS  DKOJOTHMYECKOW  KYJIBTYphl: TMpPUOOpETEeHHE  OIbITa
MJIAHUPOBAHUSL TMOCTYNKOB M OIEHKH HX BO3MOXKHBIX TOCIEICTBHU ISl OKPY’KarOIICH
cpenbl;

OCO3HAHUE TJI00ATBLHOTO XapaKTepa YKOJIOTHIECKUX MPoOIeM U MyTel UX pelieHus;

CIIOCOOHOCTh HCIIONIB30BaTh MPUOOpEeTaeMble NPU U3YyUYEHUU OHMOJIOTHUU 3HAHUS U
YMEHHUS TPU PEIICHUU MPOOJIEM, CBA3AHHBIX C PallMOHATBHBIM MPHUPOIONOIH30BaHUEM
(cobOuroieHne paBuIl MOBEJICHUS B TIPUPO/IE, HAIIPABICHHBIX HA COXPaHEHNE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE JICMCTBUN, MPUHOCAIIMX BpEd OKPYKAKOUIEH MPUPOTHON
cpele, yMEHHE TPOTHO3UPOBATH HEOJATOMPHUSTHBIE HSKOJOTHYECKHE TMOCIEICTBU
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPALIATh UX;

HaJU4he PA3BUTOTO DKOJOTHYECKOTO MBIIIJICHUS, DSKOJOTUYECKOW KYIbTYpHI,
OMbITA JIESTENIBHOCTH HKOJIOTUYECKOW HAMpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMU B TO3HABaTEJIbHOW, KOMMYHHKATUBHOM M COLMAJIIBHOW MPaKTHKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOHN JCATETLHOCTH YKOJIOTHISCKON HAMIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd W OOIIECTBEHHOW NPAKTUKHU, OCHOBAHHOTO Ha JHAJOre KYIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJIbTYpbl KakK CpelCTBa
B3aUMOJCHCTBUSI MEX Y JIOJIbMU U MMO3HAHUS MUPA;

NOHWMaHWe crenuuku OWOJIOTHH KaKk HayKW, OCO3HaHUs e€ poilu B
GbOopMUPOBaHUM  PALIMOHAIBHOIO HAYYHOTO  MBILIUICHHS, CO3JIaHUU  LEJIOCTHOTO



IpeCTaBIEHUS 00 OKPYIKAIOIEM MUPE KaK O €IMHCTBE MIPUPObI, YEJIOBEKA U OOLIECTBA,
B TO3HaHUM NPHUPOAHBIX 3aKOHOMEPHOCTEM U pEHIeHHMH NpoOJeM COXpaHEHHs
IPUPOJHOIO PABHOBECHS;

yOEeKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM [UIsl COBPEMEHHON IMBUIM3ALUU:
o0ecrieueHUs] HOBOTO YPOBHS pa3BUTUS MEAMIMHBI, CO3JaHHME MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CIOCOOHBIX pellaTh PECypCHbIE NPOOJIEMBI PAa3BUTHUS YEIIOBEUYECTBA,
IOHUCKA IyTed BBIXOAA U3 TIJIOOATBHBIX H3KOJOIMUECKHX MpoljeM M obecredeHus
nepexosa K YCTOMYMBOMY pa3BUTHIO, PAlMOHAIBHOMY MCIIOIb30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHHIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUU OMOJOTMYECKUX 3HAHMM B LEISAX MOBBIIICHUS
o0mel KyJabTypbl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GYHKIMOHAIIBHOM TPaMOTHOCTH  OOydaroluxcsi, (GOpMUPYEeMONW TIpU  HU3YyUYEHUU
OMOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCII0JIb30BaTh MOJy4YaeMble 3HAHMS Ul aHAIW3a U OOBSICHEHUS
SBJICHUN OKPYKAIOLIEr0 MUpa M MPOUCXOASIIMX B HEM H3MEHEHMM, yMEHHE JeNaTh
00OCHOBaHHbBIE 3aKJIIOUEHHMs] HAa OCHOBE HAay4YHBIX (PAKTOB M HMEIOIIMXCS JAHHBIX C
LEJbI0 TIOJyY€HUs JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO UCIIOIB30BaTh OMOIOTUYECKHUE 3HAHUS IS PELLCHUS
po0JieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUE LIEHHOCTM HAy4YHOH JEATENbHOCTH, TOTOBHOCTb OCYIIECTBISAThH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CITOCOOHOCTHh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HaHUU MO OMOJIOTMU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yibTaThl OCBOSHUS YyueOHoro mpeamera «buomorus»
BKJIIOYAIOT:  3HA4UMMble UIsi  (OPMUPOBAHUS  MHUPOBO33PEHHS]  OOyUYaIOIIUXCS
MEXUCIUILTMHAPHBIE  (MEXKIpEAMETHBIC) OOIICHAYYHbIC TOHATHS, OTPAXKAIOUIUC
[[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEIUPUKY METOJOB MO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIus, SIBICHHUE, MPOIIECC, CUCTeMa, HAYYHBII
dbakT, TPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsS, HCCIEIOBaHUE,
HaOII0JIeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JPYTUX), YHUBEPCAJIbHbIC YUeOHbIC JEHCTBUS
(TTo3HaBaTeNbHEIE, KOMMYHHKATUBHEIE, PETYISTUBHBIC), obecrneynBaronme
dbopmupoBanue (HYHKIMOHAIBHOW TPAMOTHOCTH W COLMAJIBHOM  KOMIICTCHITUU
oOyyaromuxcs, CIIOCOOHOCTH oOydJarommxcs WCII0Ib30BATh OCBOCHHBIE
MEXTUCIUIIMHAPHBIE, MHPOBO33PCHUYCCKHE 3HAHUS W YHHUBEpPCAJIbHBIC Y4YCOHBIC
JICUCTBUS B ITIO3HABATEIBHOM U COLUAIIBHOM ITPAKTHUKE.

MeramnpeaMeTHble  pe3yJdbTaThl  OCBOSHUSI TPOTPaMMbl  CPEIHETO  OOIIEeTo
00pa3oBaHusl JOJHKHBI OTPaXkKaTh:

OBiaeHne YHUBEPCAJbLHBIMU YUeOHBIMH NO3HABATEIbHBIMU /1€l CTBUSIMMU:



1) 6a30BbIe JJOrMYECKHE TeHCTBHS:

CaMOCTOSTENBHO (POPMYJIUPOBATH U AKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHHMM 3HAHUN NMPHUEMBI JOTHYECKOTO MBILIUICHHS (aHAIu3a,
CHHTE3a, CpaBHEHMsI, Ki1accu(pukanuu, 0000IIeHNs ), paCKPbIBaTh CMBICI OMOJIOTHYECKHX
HNOHATUM (BBLAENATh MX XapaKTepHblE NPU3HAKH, YCTAHABIMBATH CBSI3U C JPYTUMHU
MTOHSATHSMH ),

ONPEENATh 1NN JeATEIbHOCTH, 3a/1aBasi HapaMeTPhl U KPUTEPUN UX TOCTHIKEHUS,
COOTHOCHUTB PE3YJIBTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

UCII0JIb30BATh OMOJIOTMYECKHE MTOHATHUS U1 0ObSICHEHHS (PAKTOB U SIBJICHUI )KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHUE pacCyX AeHHs (MHIYKTHUBHBIE, AENyKTUBHbIE, 110 aHAJIOTHUH),
BBIABIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCMaTPUBAEMBIX  SIBJICHHUSX,
(GbopMyIHpOBaTh BBIBOJIbI M 3aKIIOUECHHUS;

IPUMEHITh CXEMHO-MOJENBHBIE CPEICTBA MAJI1 IPEICTABICHUS CYLIECTBEHHBIX
CBA3€ M OTHOLIEHUI B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKXKe IMPOTUBOPEUUI
pa3HOro poja, BBISIBICHHBIX B PAa3IUYHbIX HH(POPMALIMOHHBIX HCTOUHUKAX;

pa3zpabaTbIBaTh IUIaH peElIeHUs MpoOJemMbl ¢ Y4YETOM aHajdu3a MMEIOIIUXCS
MaTEpHUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TIOCIEACTBUI EATEIbHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSIX pEaIbHOT0, BUPTYyaJbHOTO U
KOMOHWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIIEA0BATEIbCKHE TeiiCTBUS:

BJIa/ICThb HAaBbIKAMU Yy4eOHO-MCCIIEIOBATEIbCKOM M TPOEKTHOM JIeATEIbHOCTH,
HaBBIKAMM pa3pelieHusi npolieM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHHUsS MNPAKTHUECKHX 3aJad, MPUMEHEHHUIO Pa3Iu4HbIX METOJIOB
NO3HAHUS;

MCIIOJIb30BATh Pa3JInYHbIE BUAbI JIEATEILHOCTHU 0 MOJIYYEHUIO HOBOTO 3HAHMUS, €T0
UHTEpIpEeTaIy, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYyallUsX, B TOM 4YHCIIE
NIPU CO3/ITaHUU YUEOHBIX U COLUANBHBIX MPOEKTOB;

dopMHUpOBaTh HAYYHBIH THI MBIIUICHUS, BIAJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METOJIaMU;

CTaBUTh M  (QOpMyJIHpOBaTh COOCTBEHHbIE 3aJauyd B  o0Opa3oBaTeIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh PUYMHHO-CJIEACTBEHHBIE CBS3M U aKTyaJIM3UPOBAThH 33]1auy, BbIJIBUTaTh
TUIOTE3Y €€ pelleHus, HaXOAUTh apIryMEHThI /ISl JOKa3aTeNbCTBA CBOUX YTBEPKACHUI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

AQHAIM3UPOBATH TIOJYYEHHBIE B XOJE PELICHMs 3aJayd pe3ysbTaTbl, KPUTUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;



OCYIIECTBIISTH LIEJCHANIPABICHHBIN MTOUCK MEPEHOCA CPEACTB U CIIOCOOOB NEHCTBHSA
B MPO(eCCUOHATBHYIO CPEY;

yMETh IIEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO M MPAKTHUYECKYI O0JIaCTH
KHU3HEACATEITHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NIPEIMETHBIX 00J1aCTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEAJIaraTh OPUTMHAIBHBIE TIOAXOAbI M PEIICHHUS, CTAaBUTh
npoOJIeMBbl U 3a/1a4M, JOMyCKAIOIINE albTePHATUBHBIE PEILICHUS.

3) pabdora ¢ unopmanueii:

OpPUEHTHUPOBATHCA B PA3IMYHbIX HCTOYHHMKAX HH(OpManuu (TeKcTe y4eOHOro
nocoOus1, HAyIHO-TIOMYJISIPHON IHUTEpaType, OMOIOTHIECKUX CIOBAPSX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B IHTepHeTe), aHATM3UpOBaTh HHPOPMALIUIO Pa3IUYHbIX
BUAOB © (OpM TmpeAcTaBiICHHS, KPUTHYECKH OICHHBATH €€ JOCTOBEPHOCTH U
HEMPOTUBOPEYUBOCTb;

(GbopMyIHpPOBaTH 3aMPOCHl U MMPUMEHATH Pa3IUYHbIE METOBI MPU MTOUCKE U OTOOpPE
Ouosiornyeckoi HHPoOpMAIMK, HEOOXOAUMOI JUIs BHIIOJTHEHUS yYeOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  WCIONB30BaHUSA  MH(POPMANHOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYpy AaKTHBHOTO MCIIOJIb30BAHUS PA3JINUHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOATENbHO BBIOMPATh ONTHUMAJIBHYIO (POpPMY NpeacTaBiIeHUs OHMOJIOrHYECKOi
uH(popManuu (cxembl, rpaduKH, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTOE);

UCIOJIb30BaTh HAYUHBIN S3BIK B KaU€CTBE CpeACTBA IpU paboTe ¢ OHOIOrMYECKOM
uHpOpMaIMel: TPUMEHSITh XHUMHUYECKHE, (U3MUYECKHE W MaTeMaTHYeCKhe 3HAKu W
CUMBOJIBI, POpMYIIbI, a00peBUATYPY, HOMEHKIIATYPY, UCIIOIh30BaTh U MPeoOpPa30BLIBAThH
3HaKOBO-CHMBOJIMYECKUE CPEICTBA HATIISITHOCTH;

BJaJIeTh HaBbIKAMHU PACMO3HABAHUS M 3allUThl MH(YOpPMALWHU, WUH(OPMAIMOHHOM
0€30MaCHOCTH JINYHOCTH.

OBJajieHNe YHHBEPCAJIbHBIMHA KOMMYHHMKATUBHBIMY /1IeICTBUSIMU:

1) o6menne:

OCYILECTBJISITh KOMMYHHUKAIIMM BO BCeX cdepax *KHU3HH, aKTUBHO y4acTBOBATH B
Jasiore WM JUCKYCCHU IO CYIIECTBY 00CYXIaeMOi TeMbl (yMEHHE 3a/1aBaTh BOIIPOCHI,
BBICKa3bIBaTh CY>KJICHHUS OTHOCHTEIHHO BBIMOJHEHUS IpelaraeMoil 3a1auu, yYuThIBaTh
MHTEPECHI M COTIIACOBAHHOCTD MO3UIIMN APYTUX YIACTHUKOB TUAIOTA WIIH JUCKYCCHH);

pacrio3HaBaTh  HeBepOanbHBIE CpeACTBAa  OOLICHMS, TOHUMATh 3HAYEHHUE
COLIMANBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CUTYyallud, YMETh
CMSTYaTh KOH(MIMKTH U BECTU TIEPETOBOPHI;

BJAJIETh pPa3IMYHBIMU CIOCOOaMH OOLICHWS W B3aUMOJCHCTBHSA, IOHUMATh
HaMEpEeHUS JPYTHUX JIOJCH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY M B
KOppEeKTHOU (opMe POpMYITHPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOKO TOUKY 3PEHHSI C UCMOIB30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI IesITeJIbHOCTh:



NOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U UHIMBUIyaJIbHON paOOThI
IpHU pelieHUH OMOJIOTMYECKON MpoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MTPUMEHEHUS
IpYNIIOBBIX (GOPM B3aUMOJEHCTBUS ITPU pelIeHNH yueOHO! 3a1auu;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JI€UCTBUI € YUETOM OOILMX UHTEPECOB
Y BO3MOXXHOCTEH Ka)KJJ0ro 4jieHa KOJUIEKTHUBA;

NPUHUMATH L€ COBMECTHOH JI€ATEIbHOCTH, OPIraHU30BBIBATh U KOOPJAUHUPOBATH
NefcTBUA MO €€ JOCTHXKEHUIO: COCTABIIATh IUIaH JAEUCTBUH, paclpeeisiTh POJIU ¢ YyUETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLIEHUMBATh KAaueCTBO CBOETO BKJAJa M KAXKIOIO YYaCTHHKAa KOMAaHIbl B OOIIUI
pe3yJsIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npe/ularaTb ~ HOBbIE  INIPOEKTHI, OLEHMBAThb WJAEHM C [O3ULUU  HOBU3HBI,
OpUTHMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETHYECKOE MOBEACHHUE B PA3IMYHBIX CUTYyalMsX,
IPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHUE, ObITh MHUIIMATHBHBIM.

OBJajieHNe YHHBEPCAJIbHBIMH PeryJIATHBHBIMH JeHCTBUSIMM:

1) camoopranu3anms:

UCMOJIb30BaTh OMOJOTUYECKHE 3HAHMS JJIS BBISIBICHUS MPOOJIEM U UX PELICHUS B
YKU3HEHHBIX U YUE€OHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUI I€JIeBbIE€ U CMBICIOBBIE YCTAHOBKHU B
CBOMX JCHCTBUSAX U MOCTYIKAaX MO OTHOUIEHHUIO K KUBOM MpPUPOJIE, CBOEMY 3[J0POBBIO U
3JI0POBbBIO OKPY KAIOIIHX;

CaMOCTOSITEIbHO ~ OCYILECTBIISATh IMO3HABATENbHYIO JESATEIbHOCTh, BBISBIATH
npoOyieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/ladd B 0Opa3oBaTENIbHOMN
NESATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEIbHO COCTABIATH IUIAH PEUICHUsS MPOOJIEMbI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacHMpsATh paMKU y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BHIOOpP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTHh 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON 3PYIUIUMU B Pa3HBIX
o0nacTsaX 3HaHUM, TOCTOSHHO TMOBBIIIATH CBOW OOpA30BaTEeNbHBIM M KYJbTYypHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJAJIeTh HAaBBIKAMM II03HABATEIBbHON pe(dIeKCHH KaK OCO3HAHMSA COBEpPIIACMBIX
NEHUCTBUN M MBICTUTENBHBIX MPOIECCOB, UX PE3YyJbTATOB M OCHOBAaHUM, MCIOJIb30BaTh
npuéMbl pedIieKCuu AJIsl OLIEHKH CUTYaIlH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

OPUHMMATh MOTHBBI M apryMEHThl JpYrMX IIpU aHaJlu3€ pPe3yJIbTaToB
NeSITeIbHOCTH;



3) npuHsATHE ceds U APYruX:

IPUHUMATH ce0s1, TOHUMAsi CBOM HEAOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHBBI W  apryMEHThl JPYrMX TIpU aHAIM3€ pe3yIbTaToOB
NEeSATENbHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIIHOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C IMO3HUIMH JPYroro YeIOoBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTarhl ocBoeHUs nporpammbel COO no Ouosiornu Ha 0a30BOM
YpOBHE BKIIIOUalOT crenuduueckue st ydeOHoro mpeamera «buomorus» Hay4dHbIE
3HaHMS, YMEHUSI U CIOCOOBl JEHCTBUHA IO OCBOEHHUIO, HWHTEpHpETaluud U
npeoOpa3oBaHUIO 3HAHUN, BUIBI JEATEIHHOCTH MO TMOJMYYEHHIO HOBOTO 3HAHUS U
OPUMEHEHHUIO 3HAHUM B pa3IMYHBIX YYEOHBIX CHUTyalUsAX, a TaKXKe B pealbHBIX
JKU3HEHHBIX CHUTYyallusX, CBA3aHHBIX ¢ Ouosorweil. B mporpamme mnpeameTHbIe
pe3yJIbTaThl MPECTABICHBI IO TOJaM 00y4EHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeameta «buonorus» ¢ 10 knacce
JTOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHMM O MECT€ M pOJIM OHOJOTMM B CHCTEME HAy4HOT'O
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpPAa ¥ HAy4YHOIO MHPOBO33PEHHUS, O BKJIAJE POCCUHUCKHX M 3apyOeixHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (DYHKIIMOHATIBHON IPAMOTHOCTH YeJIOBEKa JUIs
pelIeHHs )KU3HEHHBIX 3a/a4;

YMEHHE PACKPBIBATh COJIEp>KaHHE OMOJIOTMYECKUX TEPMHHOB U MOHSTHH: KU3HB,
KJIETKa, OpraHu3M, MeTa0on3M (0OMEH BEIIECTB M MPEBpaIlEHUE DHEPTUH), TOMEOCTAa3
(camoperyJsiysi), YpOBHEBasi OpraHu3alMsl >XUBBIX CHCTEM, CAaMOBOCIIPOU3BEICHHE
(penpoaykuusi), HacIeACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHHE u3Jlaratb  OHOJOTMYECKHEe  Teopuu  (KJIEeTOYHas, XpPOMOCOMHaf,
MYTallMOHHAs, [IEHTpaJbHas IorMa MOJIEKYJIsipHOU Ouosorun), 3akousl (I'. Mengens, T.
Moprana, H. . BaBunoBa) u y4enust (0 IEHTpax MHOTO0Opa3zusi U MPOUCXOXKICHUS
KyJIeTypHbIX pacTteHuid H. . BaBuioBa), omnpenensiTe TpaHUIBI UX MPUMEHUMOCTH K
YKUBBIM CHCTEMAM;

yMEHHUE BIIAJIETh METOJaMU HAy4YHOTO TIO3HAHHMS B OWOJIOTMU: HAONIOJCHHE U
ONMCAHME JKUBBIX CHUCTEM, IIPOLECCOB U SBJICHUN, OpraHu3alysg M NPOBEICHUE
OMOJIOTMYECKOTO HKCIIEPUMEHTA, BBIJIBUJKEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEJIMYMHAMHU, OOBSICHEHHE IIOJIYYEHHBIX PE3YJIbHTATOB,
MCIOJIb30BAHHBIX HAYUYHBIX TMOHSATUH, TEOPUHA M 3aKOHOB, YMEHHUE JeJaTh BBIBOJBI Ha
OCHOBAHHH IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIETATh CYIIECTBEHHbIE MPHU3HAKK BUPYCOB, KJIETOK MPOKAPUOT H
9YKApHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BeIleCTB U TMpEeBpalleHUs dHEPruH B KIETKe, (POTOCHHTE3a, MIACTUYECKOTO U
JHEPTeTUYECKOr0 OOMEHa, XEMOCHMHTe3a, MHUTO03a, MeHo03a, OIUIOJOTBOPEHHUS,
Pa3MHOXKEHUS, UHIMBUIyaJIbHOT'O Pa3BUTHS OpraHu3Ma (OHTOTeHE3);



YMEHHE TPUMEHSTHh IMONyYeHHbIE 3HAHUA i1 OOBSICHEHUS OWOIOTHYECKHUX
IPOLIECCOB U SIBJICHUH, JJI IPUHATUS IPAKTUYECKUX PELIEHUH B MIOBCETHEBHOM )KU3HU C
1eNblo o0ecrieyeHnst 0€30MacCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOIIUX JIOJIEH,
cOOIOZIEHUST HOPM TPaMOTHOTO TOBEJIEHUS B OKpYXaloUleil MNpUPOIHOW Cpele,
MOHMMAaHHEe HEOOXOJAMMOCTH HUCIOJIb30BAHMS JIOCTHIKEHUNW COBPEMEHHOW OMOJOTUU U
OMOTEXHOJIOTUH JIs1 PALIMOHATIBHOTO MPUPOJONOIb30BAHUS;

yMEHHE peniaTh >JeMEHTapHble TeHETHUYECKHUE 3a/ladyd Ha MOHO- U JUTHOPUTIHOE
CKpEIIMBaHUE, CLEIUIEHHOE HACJEeIOBAaHUE, COCTABJIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JJIs Ipe/icKa3aHus HACIeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOIHATH JIAOOPAaTOPHbIE U MPAKTUYECKUE PabOThl, COOII0IATh IPAaBUIIA
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYTI0BAHUEM;

YyMEHUE  KPUTHYECKH  OIEHMBAaTh M  HMHTEPIPETUPOBATH  MH(POPMAIUIO
OMOJIOTHYECKOTO CO/ECpXKaHUs, BKIIOYAIONIYIO ICEBIOHAYYHBIC 3HAHMS W3 Pa3TUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMHQOpMAlMU, HAyYHO-TIOMYJISIPHBIE MAaTEpHaIb),
THYECKHE AaCMEeKThl COBPEMEHHBIX HCCJIEeNIOBaHMW B  OWOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOrMYECKYI0 MH(POPMALMIO U3 HECKOJbKMX HCTOYHUKOB, I'PAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS yueOHOro npeameta «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHMM O MecTe M pOJM OHOJOTMUM B CHCTEME HAy4HOTO
3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpPAa ¥ HAy4YHOIO MHPOBO33PEHHUS, O BKJIAJE POCCUHUCKHX M 3apyOexHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH, (DYHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIs
pelIeHHs )KU3HEHHBIX 3a/a4;

YMEHHE PpacKpbIBaTh COJAEpKaHHWE OWOJOTMYECKMX TEPMHMHOB M TOHATUH: BHJ,
NOMyJsAUsl, TEeHO(QOHMA, DSBOMIOUUSA, JABWXKYLIME CHibl (QakTopbl) 3BOJIOLUH,
NPUCTIOCOOJIEHHOCTh ~ OPTaHW3MOB,  BHJI000pa30BaHUE, DKOJIOTHYECKHE  (haKTOPHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTbI, PEIyLEHTbl, LENu MUTaHUs, SKOJIOrHYecKas
nipamMuia, OMoreoreHo3, onocdepa;

yMEeHHE Hu3JiaraTh OuoJiorMueckue Teopuu (dBoitounoHHas teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUsS 3BOJIOLMHU), 3aKOHbl M 3aKOHOMEPHOCTH (3apOibIILIEBOTO
cxoactBa K. M. bapa, dyepenoBanus riaBHBIX HampaBjieHUW U myTed sBosonuu A. H.
CeeprioBa, yuenuss o Ouocdepe B. WM. Bepnaackoro), ompenensiTb TpaHUIbl HUX
MPUMEHUMOCTH K KMBBIM CUCTEMaM,;

yMEHHUE BIIAJIETh METOJaMU HAy4YHOTO TIO3HAHMS B OWOJIOTMU: HAONIOJICHHE U
ONMCAHME JKHUBBIX CHUCTEM, IIPOLECCOB U SBJICHUN, OpraHu3alysg M NPOBEICHUE
OMOJIOTMYECKOTO HKCIIEPUMEHTA, BBIJIBUJKEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE IIOJIYYEHHBIX PE3YJILTATOB,
MCIIOJIb30BAHHBIX HAYUYHBIX TMOHSATUMN, TEOpPUHA M 3aKOHOB, YMEHHE JeNaTh BBIBOJLI Ha
OCHOBAHHH IOJIyYEHHBIX PE3yJIbTaTOB;



YMEHHE BBIJICTISTh CYIIECTBEHHBIC MPU3HAKUA CTPOSHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOIYJISIMN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOT'O
oTOOpa, BU1000pa30BaHuUsl, IPUCITIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOTHUECKUX
(dbakTOpoB Ha OpraHU3MBI, IEpPEHOCa BEHIECTB M TMOTOKAa JHEPIHH B JKOCHCTEMAX,
AHTPOTIOTEHHBIX U3MEHECHHI B YKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOPOTa BEHIECTB U
OMOreOXMMHYECKUX ITUKIIOB B Ouocdepe;

YyMEHHE TPUMEHSATh TIOJyYCHHBIC 3HAHUS M OOBSICHEHUS OHOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JJI MPUHATUS IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM )XKU3HU C
nenpio odecniedeHus: 6€30MacHOCTH CBOETO 3J0POBbS M 37I0POBbsI OKPY>KAIOIIUX JTFO/ICH,
cOOJIOZICHUST HOPM TpPaMOTHOTO TOBEJIEHUS B OKpYyXalouleil MNpUpoIHON cpele,
MOHMMAaHUE HEOOXOIMMOCTH HCIIONB30BAHUS JOCTIKEHUH COBPEMECHHOW OMOJIOTHH IS
paIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh DJJIEMECHTApHBIC OWOJIOTHMYECKHE 3a/1aud, COCTaBISATh CXCEMBI
MEepeHoca BEIIECTB M SHEPTUU B SKOCUCTEMAaX (LIEMU MTUTaHUS ),

YMEHHE BBINOHSITH JIAOOPATOPHBIC M MPAKTHYECKHUE PabOThI, COOTI0IATh TIPaBHUIIA
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTHYECKH  OICHWBATH W  HHTEPIPETHPOBATH  HHQPOPMAIUIO
OMOJIOTUYECKOTO COJEpXKaHUS, BKIIOYAIONIYIO ICEBIOHAYYHBIC 3HAHMS W3 Pa3TUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMHQOpMAlMU, HAyYHO-TIOMYJISIPHBIE MAaTEpHalbl),
paccMaTpuBaTh TII00ANBHBIE YKOJIOTHYECKUE MPOOJIEeMbl COBPEMEHHOCTH, (POpMHUPOBATH
110 OTHOIIIEHUIO K HUM COOCTBEHHYIO IMO3HIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mmas
OHMOJIOTUYECKYI0 MH(POPMAIIUI0 U3 HECKOJbKHUX HCTOYHHUKOB, I'PAMOTHO HCIIOJIH30BATh
NOHITHIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMeHnoBaHHe pa3aeioB U TEM nudpoBLIe
Ne o/ P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
b 2 0.5
HOJOTHA KaK Hayka https://m.edsoo.ru/7f41¢c292
JKuBbIe cCUCTEMBI M KX OpraHU3allHs 1 bubnnorexa [JOK
p H https://m.edsoo.ru/7f41c292
XHUMHUYECKUH COCTaB U CTPOEHHUE KIETKH 8 1 bubmorexa LOK
P https://m.edsoo0.ru/7f41¢c292
bubmuoreka [{OK
K 1
HBHEACATENLHOCTD KIICTKH 6 https://m.edsoo.ru/7f41¢c292
Pa3zMHOXkeHUE 1 MTHANBUAYATBHOE Pa3BUTHE 5 1 bubnmnorexa LIOK
OpraHU3MOB https://m.edso0.ru/7f41c292
HaciaencTBeHHOCTh M1 U3MEHUYHUBOCTD 3 15 bubmmoreka IIOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 1 bubmuoreka [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 bubmorexa [JOK
p P https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOONKONHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 1
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
buonorus B cucreme Hayk.
1 JlarocTieckas paGora 1 https://m.eds00.ru/863e6122
p ’ https://m.eds00.ru/863e632a
Mertoabl TO3HAHUS JKUBOW MTPUPOJIBI.
[IpakTuueckas padora Ne 1
2 «HMcnonp30BaHue Pa3IMIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3YUYEHUHU
OMOJIOTUYECKUX 0OBEKTOBY
3 buosnornueckue cucremsl, NpOLECCH 1 bubnuoteka [JOK
U UX U3y4YECHHE https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KieTku. Boja u 1 bu6mmoreka [IOK
MHHEpaJIbHBIE COIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CITKH. L-OCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
Katanm3aTopsbl. JlaboparopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTAJIMTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»
b K
7 YraeBoasl. JIunuasl 1 nomorexa [0

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxreunostie knenotst. ATO https://m.eds00.ru/863e6d5c
9 Hcropus n MeTo 1l U3y4EeHHS bubnmoreka [JOK
kietku. Knerounas teopust https://m.edso00.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucremMa
CtpoeHne 3yKapuOTHYECKON KIIETKH.
Jlaboparopnas padota Ne 2
«M3yuenue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepHii o] MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOITpeTapaTax u ux
OTIHCaHUE
12 OOMeH BelIeCTB WU METa00JIU3M. bubmuorexa [JOK
DHepreTu4ecKkuit 0OMeH. https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 ®otocnites. XemocHnres https://m.eds00.ru/863e7c98
KonTponbnas padora Nel mo Temam:
14 XUMHYECKUH COCTaB M CTPOCHUE bubnunorexa [JOK
KJIeTKH, JKM3HEIeATeIIbHOCTh https://m.edsoo.ru/863e7aae
KJIETKH.
Ananu3 k/p. )Ku3HeHHBIN UK
KJIETKU. [lenenne kineTku. MuTos.
15 JlabopaTtopHas padota Ne 3 05 bubnmoreka [JOK
«Habmonenre MuTO3a B KJIETKAX https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 Buocunres 6enka. Peakius bu6mmoreka [JOK

MaTpu4IHOI'0 CUHTE3a

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

bubmuorexa [JOK

17 T —0 0
PACIAIIA == DHOCHHTES DEIKA https://m.eds00.ru/863e796e
18 Hexknerounsie (hopMbl KU3HH — bubnmoreka [JOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 DopMBI pa3MHOXKEHHST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bubmuorexa [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJIOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 Jlaboparopuas padota Ne 4 05 bubmmoreka [JOK
«HM3ydyeHune cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJICTOK HA TOTOBBIX
MUKpOTpenaparax»
99 WNHnuBunyansHOE pa3BUTHE bubnnorexka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnuoreka [IOK
HAaCJIEACTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIeI0BaHUS
24 m I/ISHaKO]l: Mounoru6 I/II[ HOE bubnuorexa LIOK
P ) pH https://m.edso00.ru/863e8878
CKpeIlMBaHUe
WTUOPUIHOE CKPEIIMBaHNe. 3aKOH
25 fezaminiloro H':;HI: OBaHMS bubmmorexa LIOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CremieHHOe HaclieJOBaHNE
26 npusHakoB. JlaboparopHas pabota 05 bubnmoreka [JOK

No 5 «3yueHune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso00.ru/863e8c60



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
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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CKpeUIMBaHUs y Ap030(uiIsl Ha
TOTOBBIX MUKpPOIIpENapaTax»

97 I'eneTuka nosa. Hacnenoanue 1 bubmuorexa [JOK
MPU3HAKOB, CUEIICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MEHYMBOCTH. JIabopaTropHast
paborta Ne 6. U3yueHue bubnnoreka [HOK

28 . 1 0.5
MOIU(DHUKAITIOHHON H3MEHUNBOCTH, https://m.edso0.ru/863e8efe
MMOCTPOCHUE BAPUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBON

bubmuorexa [JOK

29 HacnencTBeHHass H3MEHYUBOCTD. 1 https://m.edsoo.ru/863e8efe

bu6mmorexa [IOK

30 Peneritia ueronera L https://m.edso00.ru/863e8d78
PesepBHblil ypok. O6001eHne o

31 TeMe «HaciencTBeHHOCTE U 1
W3MEHYUBOCTH OPTaHU3MOBY»

KonrtponsHast pabota Ne2 o remam:
«Pa3MHOXEHNE U UHIUBUyJIbHOE
32 pa3BUTHE OPTaHNU3MOB, 1 bubmmorexa LIOK
https://m.eds00.ru/863e9214
HacnenctBeHHOCTh M1 NBMEHYMBOCTD
OpPTaHU3MOBY.
Amnanus k/p. Cenexuus Kak HayKa 1
33 mporecc MeToabl ¥ TIOCTHKEHUS 1 Eubmorexa IIOK
. https://m.eds00.ru/863e9214
CEJICKIIUU PACTECHUH U KUBOTHBIX

34 buorexHosorus Kak orpacib 1 bubnnoreka [JOK

MPOU3BOJCTBA https://m.edso0o.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 3,5



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

I[TPOTPAMME

ITosscHuTenbHAS 3amHUCKaA K KaJICHAAPHO-TCMATHYCCKOMY IJIAHUPOBAHHWIO 11O XUMMUH.

kyacc | OOmee konuuecTBo yacoB. | [lpazgauunble nHU / UTOTO
Yachl.
34 4. 34 4.
10 | 1 gerBepth 16 16
2 4eTBEepPTh 16 164
3 4eTBepTh 20 204
4 9eTBEPThH 16 164
10 knacc
Ne n/n Tema ypoKa Kon- [aTa
BO nposeseHNs
yacos
1 buonorus B cucreme HayK. 1 03.09
Jlmarnoctuueckas pabora.
2 Mertobl no3HaHus xKUBoOM npuposl. [IpakTuyeckas padora 1 10.09
Ne 1 «Mcrons30BanKe pa3IMYHbIX METOAOB IPU U3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY»
3 buonornueckue cuCTeMsl, MPOLIECCH U UX U3YUYCHHE 1 17.09
4 XHMMHUUYECKUH COCTaB KIETKH. Bojia 1 MUHEpaJIbHbIE COJIU 1 24.09
5 benku. CocTaB u cTpoeHue OeNKoB 1 01.10
6 ®depMeHTHl — OHoornueckue karanusaropsl. Jlaboparopnas | 1 08.10
pabota Ne 1 «/3yyeHne KaTaTUTHUECKOW aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTajaasbl)»
7 VYraeBoapl. JIunuael 1 15.10
8 HyxnennoBble kucnotsl. ATO 1 22.10
9 HcTopus u Meroabl u3ydeHus kinetku. Knerounas reopus 1 05.11
10 KiteTka Kak 1esocTHas XKUBast CHCTEMA 1 12.11
11 Crpoenue sykapuoTHueckoi kiaetku. Jlaboparopnas padora | 1 19.11
No 2 «3yueHne cTpoeHHs KIETOK pPaCTEHU, ) KUBOTHBIX,
rprOOB U OaKTEpHii O MUKPOCKOIIOM Ha TOTOBBIX




MUKpOIpenaparax U ux OIMcaHue»

12 OOMeH BelecTB WM MeTabonn3M. DHepreTHuecKuii 0OMeH. 1 26.11
13 PorocuHTe3. XEMOCHHTES 1 03.12
14 Kontponbnas padorta Nel mo remam: XuMHUYECKHIA COCTaB U 1 10.12
CTPOEHHUE KIIETKH, JKU3HEEATEIbHOCTh KIETKH.
15 Ananu3 k/p. JKU3HEHHBIN ITUKIT KJIETKH. [[eneHue KIeTKu. 1 17.12
Murto3. JIaboparopnast padota Ne 3 «HaGmonenne MuTo3a B
KJIETKaX KOHYMKa KOPEIIKA JTyKa Ha TOTOBBIX
MHUKpOIpenaparax»
16 buocunTes O6enka. Peakiiuss MaTpuyHOro CMHTE3a 1 24.12
17 Tpancnsanus — OnocuHTe3 OeKa 1 14.01
18 HexuieTounble OPMBI )KU3HU — BUPYCHI 1 21.01
19 DopMbI pa3MHOKEHHST OPTaHU3MOB 1 28.01
20 Meiio3 1 04.02
21 OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK. 1 11.02
OmnonorBopenue. JlabopatopHas padora Ne 4 «3ydyenwue
CTPOEHHSI MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpenapaTax»
22 WNHuBuayanpHOE pa3BUTHE OPraHU3MOB 1 18.02
23 ['eHeTHMKAa — HayKa O HACJIEeICTBEHHOCTH U U3MEHYMBOCTH 1 25.02
24 3aKOHOMEPHOCTH HACJIEN0BaHUS IPU3HAKOB. 1 04.03
MoHoru0puaHoe CKpelBaHue
25 JlurubpuaHoe ckpernuBaHue. 3aKOH He3aBUCHMOTO 1 11.03
HAaCJIEA0BAHMS IPU3HAKOB
26 CuenineHHoe HaclleloBaHue MpU3HaKoB. JlabopaTopHast 1 18.03
paborta Ne 5 «M3yuenue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTUOPUTHOTO CKPELIUBAHUS Y JP030(HIIBl HA TOTOBBIX
MHKpOIpenaparax»
27 I'eneruka nona. HacnenoBanue npu3HakoB, CLETIJIEHHBIX C 1 01.04
IOJIOM
28 N3menunBocTs. HeHacnencTBeHHAas U3MEHYUBOCTb. 08.04
JlabopaTtopHas padota Ne 6. N3yuenne MoanpuKarmoHHON
I M3MEHUMBOCTH, TOCTPOEHUE BapUALIMOHHOTO psjia U
BapHallMOHHOW KPUBON»
29 HacniencrBeHHass ©3MEHYMBOCTb. 1 15.04




30 ['eHeTnka yenoBeka 22.04

31 PesepBHrlit ypok. O600mienue mo reme «HacneacTBeHHOCTh U 29.04
W3MEHYUBOCTH OPTaHU3MOBY

32 KonTponbnas padora No2 no temam: «PasmHoxeHue u 06.05
MHIUBUAYAIbHOE pa3BUTHE OpraHu3MoB, HacieacTBeHHOCTh
Y U3MEHYMBOCTh OPTAHU3MOBY.

33 Amnanus k/p. Cenexuus Kak Hayka ¥ rporecc MeToasl u 13.05
JOCTH>KEHHMSI CEJICKIIMU PACTEHUM U JKUBOTHBIX

34 broTexXHOJIOrUs KaK OTpaciib MPOU3BOJICTBA 20.05




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTudeckue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METObI €€ N3YUCHHUS. 1 bubmuorexa [JOK
Jlmarmoctuueckas padora. https://m.edso00.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnnorexa [HOK
00 3BOJIIOLUU https://m.edsoo.ru/863e9570
bu6mmorexa [IOK
3 Miipooposmions L https://m.edso0.ru/863e9cle
[Tomynsiiust Kak 3JeMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopras padota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
Mop(}orIornueckoMy KpUTEPHIO»
5 JIBrOKy1IHME CUITBI (9JIEMEHTApHBIC 1 bubnuoteka [JOK
(akTOpbI) IBONIOINH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EctectBenHblit 0TO0p U €ro hopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubmmorexa [OK

https://m.edso0.ru/863e9cle



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

MaKpO3BOJIFOIHNN

9 HeobOpatumocTs 3BOTIONINH

10 HcTopus xu3HU Ha 3eMile U METObI
e€ u3yueHus

11 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emie https://m.eds00.ru/863ea5a6
Pa3BuTHe xu3HU Ha 3eMJie 10 3paM U

12 nepuoaaM. OCHOBHBIE ATaIbI bubnnoreka [JOK
3BOJIIOIIMU PACTUTEIBHOTO U https://m.edsoo.ru/863ea6be
KUBOTHOT'O MUDA.
CoBpemeHHas cuctema

13 OpPraHUYECKOTO MUpa bubmmorexa LIOK

https://m.edsoo.ru/863ea8bc

KonrtponsHas pabora Nel no remam:

14 «IBOTIOIIMOHHAS OUOJIOTHS. bubmuorexa [JOK
Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU https://m.edsoo.ru/863ea48e
Ha 3emie»

15 Amnanu3 k/p. DBOIIONMS YeTOBEKa bubnnorexka [JOK
(anTpomOreHes) https://m.edso0.ru/863eac2c

16 JIBuokyiue cuibl (pakTopsl) bubnnoreka [JOK
aHTpOIIOTeHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUU IBOJIIOLNN
YelioBeKa

18 UYenoBeueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBHbIit ypok. O60011eHre o

19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE

JKA3HU Ha 3eMIIe»



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOJIOrus KaK HayKa

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6mmoreka [IOK

21
(bakTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbl.
JlaGopaTopHas padora Ne 3.
22 «Mopdonornyeckue 0COOCHHOCTH 0.5 bubmorexa HOK
p®o! ' https://m.edso0.ru/863eb10e
pacTeHuil U3 pa3HbIX MECT
OOUTaAHUSD.
bubmuorexa [JOK
23 b
HOTHHCCKHC (aKTOpLI https://m.eds00.ru/863eb348
24 DKOJIOTUYECKHUE XapaKTEPUCTUKU
TIOITYJISIITUH.
Coo01ecTBa OpraHu3MoOB — bubnuorexa [JOK
25
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edso0o.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMU/IBI bubmorexa HOK
y PAVIVIEE https://m.eds00.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKieccus
28 IIpuponHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
buocdepa — rnobanpHas
JKOCHUCTEMA 3EMIIH.
30 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmmorexa [JOK
P ym https://m.edsoo.ru/863ebb5e
o6uochepsl
31 KonrtponsHas pabora Ne2 o remam: bub6nuorexa [IOK

«Opranu3msl U OKpy>Karomias cpena

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

Coo0011ecTBa ¥ DKOJIOTHYECKHUE
CHCTEMBD)

32

33

Amnanus k/p. YenoBedyecTBo B
ounochepe 3emin

Cocy1iiecTBOBaHHE MTPUPOJIBI U
YeJl0Be4eCcTBa

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

34

PesepBHEIil ypok. O000IICHHE TEMBI
«Co00111eCTBa U DKOJIOTHYECKHUE 1
CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10

34

[NPOT'PAMME

1.5



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

TlosgscHuTenpHayg 3anucKa

K KAJICHIAPHO-TCMATUYCCKOMY IINIAHWPOBAHUIO 110 XMUMHHU.

knacc | OOmee konuuecTBO yacoB. | [lpazauuunsie aHu / UTOTO
YaChI.
34 u. 31 .
11 | 1 yeTBepTh 8 8u
2 4eTBepThH 8 -1 gac 04.11 T4
3 yeTBepTh 10 -1 gac 10.03 84
-1 gac 24.02
4 4eTBepThH 8 8u
KTII 11 kaace
No Tema ypoka Kon- | Jara
n/n BO IIPOBEACHUS
4acoB
1 DBOJIONHS U METO/BI €€ N3yUCHUS. 1 02.09
Jlnarnoctudaeckas pabora.
2 Hcropus pa3BUTHS IPeACTaBICHUN 00 SBOTIOIMHI 1 09.09
3 MuKpo3BOITIOITHUS 1 16.09
4 [Tonynsimus Kak ’yeMeHTapHas eAMHUIA BUIA U 1 23.09
sBomonnu. JlaboparopHas pabora Ne 1 «CpaBHeHue
BUIOB IO MOP(OIOTHIECKOMY KPHUTEPHIO»
5 JIBmxymue cuitbl (3JeMeHTapHbIe (GaKTOpPbI) 3BOJIOIUN 1 30.09
6 EctectBennsiii 0TO0Op 1 ero Gopmbl 1 07.10
7 Pe3ynbTaThl 3BOIOLMH: TPUCTIOCOOIEHHOCTh Opranu3mMoB | 1 14.10
u BunooOpaszoBanue. Jlabopatopuas padora No 2
«Ornurcanue Mpucrnoco0JIeHHOCTH OPraHnu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepay
8 HanpasneHnusi 1 nyTH MaKpO3BOIIOLUHU 1 21.10
9 HeoOpaTuMoCTh BOJIFOITUN 1 11.11
10 Hcropus ku3HHA Ha 3eMJie U METOAbI €€ N3YUCHHUSI 1 18.11
11 ['MnoTe3pl NPOUCXO0KICHUS )KU3HU Ha 3eMie 1 25.11
12 PazButue xu3HM Ha 3emiie MO 3paM U NEPUOIAM. 1 02.12
OCHOBHBIE ATarbl IBOJIOINH PACTUTEIHHOTO
KUBOTHOTO MHUpA.
13 CoBpemeHHas cucTeMa OpraHu4ecKoro Mupa 1 09.12
14 KonTponsHas pabora Nel no temam: «9BOJIIOIIMOHHAS 1 16.12
ouosorusi. Bo3HUKHOBEHHE U PA3BUTHUE KU3HU HA 3eMIIe»
15 AHanu3 K/p. OBoiroIuUs YesoBeKa (AaHTPOIOTreHe3) 1 23.12
16 JIBmxyue cuibl (hakTOpbl) aHTPOIIOTeHE3a 1 13.01
17 OCHOBHBIE CTaJMH PBOJIOIMHU YeJTOBEKa 1 20.01
18 UenoBeueckue pachl U MPUPOAHbIC aanTaluy yeiaopeka | 1 27.01
19 PesepBHbiit ypok. O0061menue no remMe «Bo3nukHoBenue | 1 03.02
Y Pa3BUTHE )KM3HU Ha 3eMJIC»
20 DKOJIOTHS KaK HayKa 1 10.02




21 Cpepl 0OUTaHUS M DKOJIOTHYECKUE (haKTOPBI 1 17.02
22 Aobuotnyeckue paktopsl. JJaboparopHas padora Ne 3. 1 03.03
«Mopdonornyeckrne 0cCOOEHHOCTH PACTEHUM U3 pa3HbIX
MECT OOUTaHUSY.
23 brotnueckue GakTopsl 1 17.03
24 DKOJIOTHYECKHUE XapaKTePUCTUKHU TOMYJISALIHH. 1 07.04
25 Coo01ecTBa OpraHu3MOB — OHOIICHO3 1 14.04
26 DKOJIOTHYECKHUE CUCTEMBI (PKocHucTeMbl) OCHOBHBIC 1 21.04
MIOKa3aTeNn SKOCUCTEMBI. DKOJIIOTUIECKUE MTHPAMHU/IBL.
CoiictBa 3xocucteM. Cykieccus
27 [TpupoiHbIe KOCHCTEMBl AHTPOIOTEHHBIE YKOCHCTEMBI 1 28.04
28 buocdepa — riobanpHas 3KocucTeMa 3eMITH. 1 05.05
3aKOHOMEPHOCTH CYIIECTBOBaHUSI OMOChephI
29 KonTponbsHnas padora Ne2 mo Temam: «OpraHuU3MbI U 1 12.05
okpy>karomas cpeaa CooOmiecTBa U 9KOJIOTHIESCKHE
CUCTEMBD»
30 Anamu3 k/p. YenoBeuecTBo B Onocdepe 3emin 1 19.05
Cocyl1iecTBOBaHKE MTPUPOJIBI U Y€ITIOBEUECTBA
31 PesepBHbIii ypok. O600menue TeMbl «Coo0IiecTsa u 1 26.05
DKOJIOTUYECKHE CUCTEMBI»

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YHEHUKA

buomnorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., Akiimonepnoe obmectBo «M31aTenbcTBO
«IIpocemenuey, 2020

buomnorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., Akimonepnoe obmectBo «M31aTenbcTBO
«IIpoceemienuey, 2020

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
1.ITumenoB A.B. Ypoku ouonorun 10-11 knacc-SApocnasnb: Axkagemus
pa3Butus, 2016.

2. «O6m1as 6uonorus», JI.I1. Anacracosa: Jlugaktudeckuii Matepuai.- M.:



«Benrana-I'pad»,2017.

3. buonorusa. Hecrannaptasie ypoku. JI.b.ITonny6nas.- Bonrorpam, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

https://resh.edu.ru/ — Poccuiickasi aekTpoHHAas IIKOJIA;
https://sferum.ru/?p=start — Cdepym — obpazoBarenbHas miatdopma;
https://edsoo.ru/Razdel v_razrabotke.htm — equHOE comeprkanue oOIIero 0oOpa3oBaHMs



https://resh.edu.ru/
https://sferum.ru/?p=start
https://edsoo.ru/Razdel_v_razrabotke.htm




