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IHMNOACHUTEJIBHAS 3AIIMCKA
[Ipu pa3paboTke nporpamMmbl MO OHUOJOTMM TEOPETHUECKYIO OCHOBY ISt

onpeeeHus MoAX010B K ((OPMUPOBAHUIO COJIEpKaHUs yueOHOro npeamera «bruonorus»
coctaBwiM: KoHuentyainbHble nojiokeHuss PI'OC COO o B3auMoO0OYCIOBIEHHOCTH
HeNel, CoIepiKaHus, pe3yabTaToB OOy4YeHUs U TpeOOBaHMI K YpPOBHIO MOATOTOBKU
BBIMTYCKHUKOB, TMOJIOKEHUST 00 OOIMX M[ensiXx M MNPUHIMIAX, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSIHME€ CHUCTEMBI CpeaHero oomero oOpaszoBanus B Poccuiickoi
denepanuu, a Takke MOJIOKEHUS O crneruduke Ouosioruu, e€ 3HaYCHUU B TMO3HAHUU
KUBOW MPHUPOABI U 00ECNEYCHUN CYIIECTBOBAHMs yesnoBedeckoro obmectsa. CorimacHo
HA3BAHHBIM TOJIOKEHUSIM, OTPEeNIEHbl OCHOBHBIE (DYHKIIMK MPOTPaMMBbI IO OMOJIOTHH U
€€ CTpPYKTypa.

[TporpamMmMa mo Ouonoruu Aa€T NpeAcTaBlIEeHUE O ILeNiX, 00 oOulel cTpaTeruu
oOy4YeHHUsl, BOCIIUTAHUS M Pa3BUTUS OOYyYaIOUUXCA CPEICTBAMU Y4YEOHOTO IpeaMeTa
«buoinorus», omnpeaenser o0sA3aTENbHOE MPEIMETHOE COJEpPKAHUE, €r0 CTPYKTYpY,
pacrmpezesieHue 1o pasziesiaM U TeMaM, peKOMEHIYEMYIO TIOCIIEI0BATENbHOCTh U3yUYEHUs
y4e0HOro MarepHuayia ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU
00pa30BaTeNIbHOTO MPOIIECcca, BO3PACTHBIX OCOOEHHOCTEN 00yUYaroXCS.

B mporpamme mo OHOJOTHHM Takke YYUTHIBAIOTCA TPEOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METalmpeIMETHBIM U TMPEAMETHBIM  pe3ylbTraraM  OOy4YeHus B
GbopMUPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEILHON JEATEIIbHOCTH/yUueOHBIX
JEUCTBUN 00YYaIOUIUXCs IO OCBOCHUIO COEPKaHUs OMOJIOTHUECKOT0 00pa30oBaHus.

B mnporpamme mo Ouonorumm (10-11 xmaccel, 0a30BbIi ypOBEHb) peaTH30BaH
OPUHIMI T[PEEMCTBEHHOCTM B M3y4YE€HUHM Ouojoruu, Ojarogapss uyemMy B HeH
POCMATPUBAETCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LIEHHOCTHBIX  OpPHEHTAaUWMH  JMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, TPEACTABIECHUN O 3710pOBOM 00pa3e JKU3HU U OEperxHbIM
OTHOUICHHEM K OKpYyXawlleh mnpupogHou cpene. IlosroMmy Hapsany ¢ U3ydYeHUEM
00111e0MOJIOTUYECKUX TEOPHd, a TAK)KE 3HAHUN O CTPOSHHUH JKUBBIX CUCTEM PA3HOTO pPaHra
U CYUIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX MPOLECCOB B MPOrpaMme Mo OHUOIOruu
ylleJIeHO BHUMAHUE HCIIOJIb30BAHUIO TMOJYYEHHBIX 3HAHUN B MOBCEAHEBHOW >KM3HM IS
pelieHus MPHUKIAIHBIX 3aJad, B TOM 4YHUCJE: MNPOPHIAKTUKH HACJIEACTBEHHbBIX
3a00J7€BaHUN 4YeJOBEKa, MEJAMKO-TEHETUYECKOTO KOHCYJIBTHUPOBaHUSA, OOOCHOBaHUS
HKOJIOTHYECKH I11€IeCO00pa3HOro MOBEAEHUSI B OKPYXAIOLel MPUPOJAHON Cpejie, aHaIn3a
BJIIMSTHUSL XO3SIMCTBEHHOM JIESITETbHOCTH YEJIOBEKa Ha COCTOSHUE TMPHUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHHMAaHHsS K MPUKIATHOW HANPaBICHHOCTH
ydaeOHoro mpeameTra «buonorus» TPOAUKTOBAHO HEOOXOAMMOCTBIO OOecredeHUs
YCIOBUM JUIsl pEHIeHUs OJHOM W3 aKTyaJbHBIX 3a/lay IIKOJbHOTO OHOJOTHYECKOTO
oOpa3oBaHusi, KoTopas mpenmnonaraet (GOpMHUPOBaHHE Y OOYUYAIOMIMXCS CIIOCOOHOCTH
aJanTHPOBATHCA K U3MEHEHHSIM JTUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpefHero oliiero oopa3oBaHus 3aHUMaeT BaxHoe Mecto. OHa
oOecrieunBaeT (OPMUPOBAHHE Yy OOYyYAIOIIUXCS MPEJICTaBICHUA O HAyYHOW KapTHHE
MUpa, pacimpser 1 0000IIaeT 3HaHUs O )KUBOU MPUPOAE, €€ OTIIMUMUTENIbHBIX TPU3HAKaX



— YPOBHEBOM OPTraHM3aLMM U IBOJIIOLUH, CO3MAET YCIOBHS IS IO3HAHUS 3aKOHOB )KUBOMU
npupoibl, (opMupoBaHHS (PYHKIIMOHAIBHON TIpPaMOTHOCTH, HABBIKOB 3JI0POBOTO U
Oe3omacHoro o0Opasa >KM3HHU, SKOJOTUYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOUIEHUS K
YKUBOW MPUPOJE U YETIOBEKY.

bonbioe 3HaueHwe OMOJOTHS HMMEET TaKkKe I PEHICHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 3a/lay CPEAHEro OOIIEero 0o0pa30BaHWA, COLMATHM3AIMH OOYYarOIIUXCS.
N3ydenune OnonoruM oOecrneuyuBaeT YCIOBHS ISl (POPMHUPOBAHUSI MHTEIUICKTYaJbHBIX,
KOMMYHUKAIIMOHHBIX ¥ MH(GOPMAIIMOHHBIX  HABBIKOB, ACTETHYECKON  KYJIbTYpBHI,
CIOCOOCTBYET HHTErpali OMOJOTUYECKUX 3HAHUU C TPEJICTABICHUAMHU U3 JIPYTUX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (QU3MKH, XUMHM U reorpaduu. HazpaHHble
MOJIOXKEHUS O TIPeIHa3HAaYeHUH y4eOHOro npeaMera «bruosorusy) coOCTaBUINM OCHOBY IS
omnpeneneHus TMOAXOJAOB K OTOOpY U  CTPYKTYpUPOBAaHUIO €ro  CoJep:KaHus,
IPEJICTaBICHHOIO B IpOrpaMMme 1o OMOJIOTHH.

Ot0op conmepxkanus yueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYLIECTBIEH C MO3ULUNA KYJIbTypOCOOOPA3HOIO MOAXOAAa, B COOTBETCTBHUU C KOTOPBIM
oOyyarouuecss JOJDKHbI OCBOWUTh 3HAHUS M YMEHMS, 3HA4YUMble i1 (POpMUPOBaHUS
oOwIeil KyJnbTyphl, ONpPEIEISIIONINE aJeKBATHOE MOBEJIECHUE YEJIOBEKa B OKpYXKarolleu
OPUPOJIHOM cpele, BOCTpeOOBaHHBIE B IOBCEAHEBHOM JKHM3HM U IPAKTUYECKOU
nesTesibHoCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUI 3aHUMAIOT 3JIEMEHTHI COJIEpKaHus,
KOTOpBIE CJIy’KaT OCHOBOM Juisi (OpMUpPOBaHMSI TIPEACTABICHUA O COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTMHE MHUpa M I1IEHHOCTHBIX OpPUEHTalUUAX JHUYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIMH OMOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypupoBaHHE COAECpKaHUS yueOHOro marepuana B IMporpaMMe Mo OHOJIOTHH
OCYILIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUW 00 OTJIUYUTEIbHBIX
OCOOEHHOCTSIX KUBOM MpUPOIbI, O €€ YPOBHEBOM OpraHM3aluyd M SBOJIOLUU. B
COOTBETCTBMM C 3TUM B CTPYKType ydeOHoro mpeamera «buonorus» BblaeleHbI
CIeNyIOIUe colaepxkaTenbHble JIUHUU: «buosiornsst kak Hayka. MeToabl HaydHOTO
no3HaHus», «Kierka kak Ouosormueckas cucrema», «OpraHusm Kak OHOJIOrHYecKas
cucrteMay, «Cucrema M MHOrooOpa3ue OpPraHUYEeCKOro Mupa», «IBONIOUHUSA KUBOU
MPUPOIBD», « DIKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

[enb uzydyenust yuebHoro npenmera «buonorus» Ha 6a30BOM ypoBHE — OBJIa/IEHUE
00y4aroIMMHUCS 3HAHUSMHU O CTPYKTYPHO-(PYHKIIMOHATIBHONW OpraHU3aIiH )KUBBIX CUCTEM
pa3HOro paHra W NpuoOpeTeHHe YMEHHUI HCHOJIb30BaTh ATH 3HAHUS A TPaMOTHBIX
JEHUCTBUN B OTHOIIEHUH OOBEKTOB KMBOUW MPUPOJABI U PEIICHUS PA3TUYHBIX KM3HEHHBIX
npooem.

Jloctrmxenue 1enu n3ydeHust yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
oOecrneunBaeTcs peleHneM CIEeIyIOINX 3a1au:

OCBOCHHME OOYYarOUIMMHUCS CUCTEMbl 3HAHUM O OMOJIOTMUECKHX TEOPHUSX, YUCHHSX,
3aKOHaxX, 3aKOHOMEPHOCTSX, THUIOTE3aX, NpaBWIax, CIyXalux OCHOBOW IS
dbopMHUpOBaHUS TMPEICTABICHUN O ECTECTBEHHO-HAYyYHOM KapTHHE MHpa, O METOo/ax
HAYYHOTO MO3HAHMS, CTPOEHUH, MHOTOOOPa3HH U OCOOEHHOCTSX JKUBBIX CUCTEM Pa3HOTO



YPOBHSI OpTaHU3AIMH, BBIIAIOMINXCS OTKPBITUSX WU COBPEMEHHBIX HCCIEAOBAHHSIX B
Onojoruu;

dbopMupoBaHHe y OOydYalomUXCS TIIO03HABATEIbHBIX, WHTEIUICKTYAIbHBIX W
TBOPUYECKUX CIIOCOOHOCTEH B MpOIleCcce aHaIuM3a JAHHBIX O MYTAX Pa3BUTHS B OMOJOTHH
HAYYHBIX B3IJISIIOB, WJIEH W TIOJXOAOB K M3YYCHHIO >KMBBIX CHCTEM DPAa3HOTO YpPOBHS
OpraHH3aINH;

CTaHOBJICHHE y OOyYarommxcsi o0IIel KyIbTypbl, QYHKIMOHAIFHON TPaMOTHOCTH,
pa3BUTHE YMCHHHA OOBSCHITH M OILIEGHWBATh SIBICHUS OKPYXKAIOIIETO MHpa JKUBOM
IIPUPOJIbI HA OCHOBAHWH 3HAHUH W OMBITA, MTOJTYYCHHBIX MPU H3yUYECHUU OUOJIOTHH;

dopMupoBanue |y  oOOyyarommxcs yMEHHW  HUIIOCTPUPOBATh  3HAYCHHE
OMONOTMYECKUX 3HAHUM B TPAKTUYECKON JIEATEIHHOCTH YEJIOBEKa, pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

BOCIIUTaHUE YOSKIEHHOCTH B BOSMOXKHOCTH TTO3HAHUS YEJIOBEKOM KUBOU IPUPOIBI,
HEOOXOJMMOCTH OEpeXHOr0 OTHOIICHHUS K HEW, COONIOACHHS STUYECKHMX HOPM IpH
IPOBEJICHUH OMOJIOTUIECKUX UCCIIEIOBAHU;

OCO3HAaHWE IIEHHOCTH OHMOJOTHYECKHX 3HAHWWA [JI1 TIOBBIIICHHUS  YPOBHS
HKOJIOTHYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHWUN W yYMEHUW B TMOBCEIHEBHOM >KHU3HU IS
OLICHKM TOCJEICTBUNA CBOEH JAEITEIbHOCTH IO OTHOIIEHUIO K OKpY’Kallleh cpene,
COOCTBEHHOMY  370pOBbIO, OOOCHOBaHME U COOJIOJEHHUE Mep NpOo(UIAKTUKI
3a00J1eBaHUM.

B cucreme cpeanero obmero obpasoBanusi «buonorusy», uzydaemas Ha 6a30BOM
YPOBHE, ABJISIETCS 00s3aTEIbHBIM y4€OHBIM MPEIMETOM, BXOJISIIIUM B COCTaB MPEAMETHOM
obnactu «EcTecTBeHHO-HAayYHBIE IPEAMETHI.

Jns u3ydeHuss Ouosiorud Ha 0a30BOM YpOBHE CpeaHero oOIiiero oOpa3oBaHUs
oTBOoAuUTCs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hepenmo), B 11 kmacce — 34 gaca (1
4yac B HEJICITIO).



COJEP KXAHUE OBYYEHMUSA

10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OHOJIOTMH C OOUIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HaykaMu, ¢uiocodueit, STUKON, FCTeTUKON U mpaBoM. Poib
owonornn B (HOPMUPOBAHMM COBPEMEHHOW Hay4YHOW KapTwHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeTonpl TO3HAHUS >KUBOW TPHPOABI (HAOTIOIEHWE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccuukaius, MoieIMpoBaHue, CTaTUCTUYECKasi 00paboTKa TAHHBIX).

JlemoncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Ipaktuueckast padora Ne 1. «lVcnonb3oBaHue pazNuYHBIX METOJOB MPHU HU3YYCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKuBble cucteMbl (OMOCUCTEMBI) KaK MPEeAMET U3ydeHus Ononoruu. OTInyue sKUBBIX
CHUCTEM OT HEOPraHUYECKOU MPUPOJIBL.

CpoiicTBa OMOCHCTEM M HUX pa3zHOOOpa3ue. YPOBHU OpraHU3aldd OMOCHCTEM:
MOJIEKYJISIDHBIN, KIJIETOYHBIM, TKAHEBbIA, OPraHW3MEHHBIM, MNOMYJSIIUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTre0LIeHOTHYECKUI ), OUOChEpHBI.

JlemoHcTpanum:

Tabmuibl 1 cxembl: «OCHOBHBIE MPU3HAKHU KU3HN», «YPOBHU OPTaHU3AIUU KUBOU
IPUPOJIBIY.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB  KIIETKH. XHMMHUYECKHE DJIEMEHTBI:  MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMYU BOJIBI U MUHEPAJIbHBIX BEHIECTB B KieTKe. [logaep:kanrue 0oCMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3aMeHnMble W 3aMEHHMbIE aMUHOKHUCIOTBHl. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI OCJIKOBOM MOJICKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETHYHAS W UYETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBa OeskoB. buonornueckue PyHKIUU OEIKOB.

depMeHTBHl — OuoJIorudyeckre KaranuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HEHTp, cyocTpatHas cnerupuyHoctb. KodhepmenTtsl. Butamunbl. OTinnuns GepMeHTOB OT
HEOPraHUYECKHUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TIIOKO3a, pubo3a W J1e30Kcupub03a), aucaxapuibl
(caxapo3sa, JaKkT03a) U moJiMcaxapuibl (Kpaxmain, TIMKOreH, 1eino3a). buonornueckue
(GyHKIUU YTIEBOAOB.



Jlununel: Tpurmuuepuasbl, Gochoaunuabl, ctepouasl. ['napoduabHO-TuAPOPOOHBIE
cBoiictBa. buonornueckue Gpynkunu aunuaoB. CpaBHEHHE YTIEBOIOB, OCIKOB U JIUMUIOB
KaK UICTOYHUKOB YHEPTUH.

Hykneunossie kucnotel: JIHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Ctpoenue u pynkiuu JHK. Crpoenue u dynkuuu PHK. Buast PHK. ATO:
CTpoeHHE U QYHKIUU.

[{utonorust — Hayka o kierke. Kierounas Teopus — npuMep B3aUMOJIECUCTBUS UIEH
U (haKTOB B HAYYHOM MO3HAHUU. MeTO/ bl U3yUEHUS KIIETKH.

Krnerka kak uenoctHast >kuBas cucrema. OOIIMe NpU3HAKU KIETOK: 3aMKHYyTas
HapyxHass MeMOpana, mojekynsl JIHK kak reHetnueckui ammapaT, CHCTEMa CHHTE3a
Oeka.

Tunel KIETOK: 3yKapHOTHYECKas W NpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyecko kietku. Kinerounas crenka Oakrepuil. CTpoeHHE 3YKapHOTHUUYECKOM
kJ1eTki. OCHOBHBIE OTIIMYUS PACTUTEIILHOM, J)KUBOTHON U TPUOHOM KJIETKHU.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAsl CTEHKA, TJIMKOKAJUKC, HX
¢ynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiictBa W (QyHKuud. lluTomnmasma m eé
opranounbl. OqHoMemMOpanHbie opranonabl kietku: DIIC, annapat ['oab1Ku, TU30COMBI.
[IonyaBTOHOMHBIE OpPraHOMIBl KJIETKH: MHUTOXOHAPUH, IuacTuabl. [IpoucxoxieHue
MUTOXOHJpUA U TuiacTua. Bunel mmactun. HememOpaHHble OpraHoujbl  KJIETKH:
pUOOCOMBI, KJIETOYHBIN LIEHTP, IIEHTPUOJIU, PECHUUKU, KTYTUKU. DYHKIIUKU OPTraHOU]IOB
KJIETKH. BKItoueHusl.

Anapo — perynaropHsiii 1eHTp KieTku. CtpoeHue sjapa: siaepHas 000J0YKa,
KapHoIlUia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsr: A. JIeBenryk, P. I'yk, T. IlIsann, M. llneiinen, P. Bupxos, [Ix. Yorcos,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hunarpammel: «PacnpeneneHne XUMHUYECKHX DJIEMEHTOB B HEXKHBOM IPUPOJIELY,
«PacnpeneneHne XUMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubr u cxembl: «llepuoguyeckas Tabiuua XUMHUYECKHX HJIEMEHTOBY,
«CTtpoeHre MOJIeKyJIbl BOAbD», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJIbl Oenmkay,
«Ctpoenue depmentay, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne monexynsr ATDy,
«CTpoeHue 3yKapHOTUUYECKON KIEeTKn», «CTpoeHue >XUBOTHOM KieTKn», «CTpoeHue
pacTuTeNbHOW KIETKH», «CTpoeHue MpOoKapHOTUYECKOM KieTkny, «CTpoeHue sapa
KIIETKI», « Y TIAEBOABDY, «JIMIUIbI».

O6opynoBaHue: CBETOBOM  MHKPOCKOIN, OOOpYJOBaHHME [JIi  IPOBEICHHUS
HAOJIOICHUM, U3MEPEHUI, IKCIIEPUMEHTOB, MUKPOTIPENapaThl PACTUTEIbHBIX, KUBOTHBIX
U OaKTepUaTbHBIX KIETOK.

JlaGopaTopHbie U MpaKTHYECKHEe PadoOThI:

JlabopaTtopHas padora Ne 1. «3ydyeHue kaTaluTUYECKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanaasbl)y.



JlabopaTtopHas pabota Ne 2. «M3y4eHue CTPOCHUS KJIETOK PACTCHHH, )KUBOTHBIX U
OakTepuii MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIPENapaTax u ux OMUCaHUEy.

Tema 4. ZKuznenesiTeJLHOCTL KJIECTKH.

OOMeH BellecTB, WM MeTa0oIu3M. AcCUMWIANUS (TJIaCTUYECKU OOMEH) H
JUCCUMUJIISIIUSA  (PHEpreTUYeckuid OoOMEeH) — JBE€ CTOPOHBI E€IMHOTO Ipoliecca
Merabonmu3ma. Ponab 3aKOHOB COXpaHEHHS BEIIECTB W DJHEPrUd B TOHHUMAaHUHU
MeTabonmu3ma.

Tunel oOMeHa BemiecTB: aBTOTpPO(dHBIH U TerepoTpodHbiii. Ponb depmeHTOB B
0OMEHE BEIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®otocunTe3. CeroBass u TemHOBas (a3l (porocuHTe3a. Peakmuum ¢oTtocuHTe3A.
D¢ dexTuBHOCTh PoTOCHHTE3A. 3HAUCHUE (POTOCUHTE3A IS )KU3HU Ha 3emiie. BrusHue
yCJIOBUM cpelibl Ha (POTOCHMHTE3 U CHOCOOBI TMOBBIMIEHUS €ro MNPOJYKTUBHOCTH Y
KYJbTYPHBIX PACTECHHUIA.

XemocuHTe3. XeMOCUHTE3UpYIolne OakTepuu. 3HAaUeHHEe XEMOCUHTE3a ISl )KU3HU
Ha 3eMIie.

OHepreTuueckuii oOMeH B KieTke. PacliersieHue BeEIIeCTB, BBIJCICHUE U
aKKyMYJIMpPOBAHHE JHEPrUU B KJIETKE. OTalbl IHEPreTHYECKOro obmeHa. [nmukomms.
bpoxenne wu ero Buuabl. KHCIOPOIHOE OKHCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunpoBanue. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuun MatrpuyHoro cunte3a. I'enermueckas unpopmanus u JHK. Peanuzanms
reHeTnueckol wuHdopManuu B KIETKe. ['€HeTHYecKWil KOJ M €ro CBOMCTBA.
Tpanckpunmuss — marpuunbiii cunte3 PHK. Tpancnsims — GuocuHTe3 Oenka. DTarbl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poibs pubocom B OuocuHTe3e Oenka.

Heknerounsle (opmbl xu3Hu — Bupychl. Mctopus oTkpeitus Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHUSI U >KU3HEHHOTO ITMKJIAa BUPYCOB. bakTepuodaru.
bone3nu pacreHuii, JKMBOTHBIX M 4YEJOBEKa, BBI3bIBAEMBbIE BHUpycaMu. Bupyc
ummyHoaeduita yenoeka (BUY) — BozOyautens CIIMla. O6GpaTHas TpaHCKpHUIIIINA,
peBepTasa u unrterpasa. [Ipodunaktuka pacnpocTpaHeHusI BAPYCHBIX 3a001€BaHUM.

JdeMoHCTpanuu:

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

Tabmuiet m  cxembl: «Tumel nuTaHusy, «MeTtabomu3zm», «MUTOXOHAPHS,
«JHepreTuyeckuii  oOMen», «Xiopomtacty, «®dorocunte3», «Ctpoenme JHK»,
«Ctpoenrne u (QyHKIIMOHHpOBaHHWE TeHa», «CuHTe3 Oenka», «['‘eHeTHYeCKuil KO,
«Bupyce», «bakrepuodarn», «Ctpoenne u ku3HeHHbIM uukia Bupyca CIIN/]a,
oakTepuodaray, «Pemnukarus JJHK.

O6opynoBanue: Moaenu-ammiukanun — «Yasoenue JIHK wu  Tpanckpumnmmsy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOJeNb cTpyKTypbl JTHK.

Tema 5. Pa3aMHokxeHMe M MHAUBUYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KierouHbli UK, WK KU3HEHHBIN UK KieTku. MaTepdaza u mutos. [Ipouecchl,
nporekatoume B uHTep(daze. Pemnmukanus — peakuus wmarpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIA HAOOp — KapHOTHUIL. J[UTIIIOMIHBIN W TarIOWIHBIN



XpOMOCOMHBIC HAO0OpHL. XpomaTuabl. l[[UTONOTrMYECKHE OCHOBBI PAa3MHOXKECHHS U
WHJMBUAYAJILHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Cragun muto3a. IIpoueccsl, MpOUCXOAsIIie Ha Pa3HbIX
CTaausAX MUTO3a. bHOIOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KISTKU — aromnTo3.

@opMbI pa3MHOXKEHHUS OPTaHWU3MOB: Oecrojioe W ToJIoBoe. Bumbl Oecronoro
pPa3MHOXXEHUS:  JICJICHHME  HaJBOE, I[IOYKOBaHWE OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHHPOBaHUE
OpPraHu3MOB, €T0 3HAYCHHE JIJI CEJICKIUU.

[TomoBoe pazMHOKEHHUE, €TO OTINYHS OT OECIIONIOTO.

Meito3. Cragun wmenoza. IIpomecchl, NpoUCXOIAIINE HA CTaaUsIX MEHo3a.
[ToBenenne xpomocoMm B Mmeino3e. KpoccuHrosep. buonornuecknii CMBICT W 3HAYEHHE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUSI MOJIOBBIX KJIETOK Yy UBOTHBIX. [lonoBbie
JKEJe3bl: CEMEHHUKU M Au4HUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KJIETOK — raMeT
(cmepmarto3ou, SUIEKIETKAa) — cliepMaToreHe3 u oBoreHe3. OcOOEHHOCTH CTPOCHUS
AUIEKIIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHE3). DMOpHOHAIBHOE pa3BUTHE (AMOPUOTEHES).
Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TIO3BOHOYHBIX KUBOTHBIX: JPOOJICHHUE, TaCTPYIISIuS,
opranorene3. IloctamMOproHanbHOe pa3BUTHE. THUIBI MOCTAIMOPUOHATIBLHOTO Pa3BUTHSA:
npsiMoe, HenpsAMoe (JIMYMHOYHOE). BiausiHue cpeibl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOre€He3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHHU,
CTaJIuy Pa3BUTHSL.

JlemoHcTpanum:

Tabmuupr u  cxembl: «Dopmbl  pasMHOXKEHHS  OpPraHu3MoB»,  «/IBoliHOE
OIUIOZOTBOPEHUE Y ILBETKOBBIX PACTEHUN», «BereraTuBHOE pa3MHOXKEHHE PACTCHUN»,
«Jlenenue kietku Oakrepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTPOEHHE XPOMOCOMBDY,
«Knerounsi mukin», «Permmukanus JHK», «Muto3», «Meio3», «llpsamoe n Henpsimoe
pazButHe», «l'ameToreHe3 y MIIEKONUTAIOIMX M 4eloBeka», «OCHOBHBIE CTaJuH
OHTOTE€HE3a».

O6opynoBanue: MHUKPOCKOTI, MHUKpONpenapaThl «CriepMaTo30u1bl
MJIEKOTIUTAIOIIETO, «SIIIeKIeTKa MIIEKOMUTAIOIEr0», « KapruoknHes B KJIeTKax Kopelka
JyKa», MarHuTHas Mojenb-ammmkamusa «Jllenenne xnetkm», moxens JIHK, monens
MeTadazHON XPOMOCOMBI.

JlaGopaTopHblie ¥ NpakTHYeCKUE padoThI:

JlaGoparopnas pab6ora Ne 3. «HabmromeHne MuTO3a B KIIETKaX KOHYHMKA KOpPEIIKa
JIyKa Ha TOTOBBIX MUKPOINPENapaTaxy.

JlabopaTtopHas pabotra Ne 4. «M3yueHue CTpOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIPETApaTaX ).

Tema 6. HacjiecCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer m 3agaum reHetuku. Vctopus pa3Butus reHeTukd. Posib murTosnoruu u
SMOPHOJIOTUN B CTAHOBJIICHUU T€HETUKHU. BKiIang poCCHUUCKUX M 3apyOEKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. MeTOoJbl TeHETHKH (THOPHI0JIOTHYECKHUM, IUTOTCHETUYSCKUH,
MOJICKYJISIpHO-TeHeTHYeCKU). (OCHOBHbIE T€HETUYECKHEe TMOoHATHA. [ eHeTnyeckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMax CKpPEIIMBAHUH.

3aKOHOMEpPHOCTH HACJEIOBaHUSI MPU3HAKOB, YCTaHOBJIEHHBIE [. MeHaenem.
MonoruOpuaHOe CKpelMBaHWe. 3aKOH €IUHO-00pa3us THOPHUIOB TEPBOTO TOKOJICHUS.
[IpaBuno HOMUHHMPOBAHUS. 3aKOH PACIICIUICHUS MPU3HAKOB. ['MIOTE3a YUCTOTHI raMeT.
[TonHOE ¥ HEMOJHOE JOMUHUPOBAHHUE.

JluruOpuaHOe CKpenuBaHue. 3aKOH HE3aBUCHUMOTO HACIEIOBAHUS TPU3HAKOB.
[{uToreHeTHuyeCKUE  OCHOBBI  JTUTHOPUAHOTO  CKpEIIMBaHUA.  AHaIU3HUPYIOIIEE
ckpenuBanue. Mcrnonb30BaHWE AHATM3UPYIOLIETO CKPEIIMBAHUSA Uil  ONPEACICHUS
T€HOTHUIIA OCOOH.

CueruieHHOe HacieaoBaHue mpu3HakoB. Pabora T. Moprana mo cremjieHHOMY
HAaCJIEIOBaHUIO TeHOB. HapyllieHre cuerieHust reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTMYeCKue KapThl.

I'enetnka mosia. XPOMOCOMHOE OMNpEACICHUE TMoJia. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHsie U rereporaMeTHbie Opranu3Mbl. HaciieqoBanvue mpr3HAKOB,
CILICTUICHHBIX C IOJIOM.

N3meHunBOCTh. BHIbI MI3MEHYMBOCTH: HEHACJICICTBEHHAsI U HacCJIeACTBeHHas. Pojib
cpenbl B HEHACIEACTBEHHOM W3MEHUMBOCTU. XapaKTEPUCTHKAa MOAN(PUKALMOHHON
M3MEHUYMBOCTH. BapranvoHHbIN psij ¥ BapualMoHHas KpuBas. Hopma peakuuu npusHaka.
KosimyecTBeHHbIE M KauyeCTBEHHBbIE TIPU3HAKM W HUX HopMma peakiuu. CBoicTBa
MOU(DUKAITMOHHON U3MEHUYHUBOCTH.

HacnenacTtBenHas, wWid  TEHOTUIHMYECKAs, M3MEHUYHMBOCTh. KomOMHAaTHBHAS
U3MEHYMBOCTh. Mei03 M MOJIOBOM MpPOLECC — OCHOBA KOMOMHATUBHOM W3MEHYHMBOCTH.
Myrtarmonsas u3MeHYUBOCTh. Kiaccudukamuss MyTanuii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora © nmpuuMHBl MyTanui. MyTareHnHbsle  (akTOphel.  3aKOH
TOMOJIOTMUYECKUX PAMIOB B HACeACTBEHHOW n3MeHunBoctu H. Y. BaBunoga.

BuesnepHast HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbl T€HETUKHU YEJIOBEKA:
TeHEAJOTUYECKUH, ONM3HEIOBBINA, TUTOTCHETUYECKHUM, OMOXMMHYECKUH, MOJICKYJISIPHO-
reHetTudeckuii. COBpeMEHHOE OIpe/IeSICHUE TeHOTHIIA: TTOJTHOI€HOMHOE CEeKBEHUPOBAHUE,
TEHOTUIIMPOBaHWE, B TOM uwncie ¢ nomoupto [IIIP-ananu3a. HacneacrBenHbie
3a00jJIcBaHMsI  4YEJIOBEKa: TeHHbIe  OOJIe3HHM, OOJC3HM C  HACJICACTBCHHOM
PEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIC 0Oose3Hn. CoMaTHYECKHE MW TEHEPATHBHBIC
myTtarnuu. CTBOJOBBIC KJIETKU. [IpuHIMIBI 370poBOro oOpa3a >KW3HH, IUArHOCTHKH,
npodUIaKTUKA UM JICUGHHS  TeHETHYeCKuX  Ooje3Hel.  MeauKo-reHeTHIeCcKoe
KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEIUIIMHCKOW T€HETUKU B MPEIOTBPAIICHUU U JICYEHUU
IreHEeTHYECKUX 3a00JIeBaHUM YeJIOBEKa.

JlemoHncTpanum:



[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. Yersepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubl U cxembl: «MOHOTMOPUIHOE CKPEIIMBAHUE U €ro IUTOTeHETUYEeCKas
OCHOBa», «3aKOH paCIICIUICHUS W €r0 LHUTOTCHETHYECKas OCHOBa», «3aKOH YHUCTOTHI
rameT», «JurnbpunHoe ckpenmBanue», «llutorornyeckne OCHOBBI JTUTHOPUIHOTO
CKpenmBaHus», «Menosy, «B3aumoaencTBrue aienbHbIX TEHOBY, «] €eHETHUECKHE KapThl
pacTeHU, )KUBOTHBIX U YeJoBeKay, «I eHeTHnka nojay, «3aKOHOMEPHOCTH HACJIEI0BAHUS,
CUEIUICHHOTO C MOJIoM», «KapnoTunsl yenoBeka M )KMBOTHBIX», «BUIbI ”3MEHUUBOCTIY,
«MomudukamonHas u3MeHUYMBOCTH», «HacnemnoBanue pesyc-pakropa», «['eHernka
rpyni KpoBmw», «MyTallMOHHAsA N3MEHYUBOCTHY.

O6opynoBaHue: MOJEIH-aIIIUINKAINHA «MonorubpugHoe CKPCIIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «uruOpuanoe ckpeumBanuey, «llepekpéct xpomocom,
MUKPOCKOIl UM MHKporpenapaTr «Jlpo3zodpuna» (Hopma, myTauuu (GOpMbI KPBUIBEB U
OKpacku Tena), repoapuit «I'opox moceBHON.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 5. «M3ydyeHue pe3yibTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopnas pabora Ne 6. «M3ydyeHue MoIUPUKAITMOHHON HW3MEHYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHOU KPUBOMY.

JlabopaTopHas pabora Ne 7. «AHanu3 MyTamuid y Jpo30(HIIbI Ha TOTOBBIX
MHKpOIpEenapaTax».

[Tpaktuueckast padora Ne 2. «CocTaBieHue 1 aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexknusi opranu3moB. OCHOBBI OMOTEXHOJIOTHMH.

Cenexkuusi Kak Hayka U MPOLECC. 3apOKICHUE CEIICKINU U JOMECTUKAIUA. YUCHUE
H. . BaBwioBa 0 1eHTpax NPOUCXOXKIACHUS U MHOrooOpasusi KyJbTYPHBIX PAaCTCHUIA.
L{eHTphl NPOUCXOXKACHUS IOMAIITHUX KUBOTHBIX. COPT, MOPOIA, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBbId M WHAMBUAYAJIbHBI OTOOPHI B
CEJeKIIMM pacTeHHil U KUBOTHbIX. OleHKa »5KcTepbepa. bBIM3KOpOoaCTBEHHOE
cKpemuBanue — UHOpuauHr. Yucras auausa. CkpenimBaHue YUCTHIX JUHUM. ['eTeposuc,
wiu tubpuaHas cuia. HepojacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycnexu. VICKyCcCTBEHHBIM MyTareHe3 W TOJyYeHHE TOJIUTLIIOHIOB.
JlocTrxKeHUs CENEKIIMN PACTEHUN, ) KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorust Kak oTpaciib TPOU3BOJCTBA. ['€HHAsT MHKEHEpHUsl. JTalbl CO3IaAHUS
pexomobunanTHoM JIHK u Tpancrennsix opranusmoB. Knerounas unxenepus. Kinetounsie
KYJIbTYPHI. MuKpOKJIOHATBHOE Pa3MHOXKEHUE pacTeHUM. KnonupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX  OPraHU3MOB. OJKOJOTHYECKHE U
studeckue mpodiemsl. MO — reHeTHYecKr MOIU(DHUITMPOBAHHBIE OPTAaHU3MBI.

JlemoHCcTpanumu:

[Toptpetsl: H. 1. BaBuios, 1. B. Muuypun, I'. [I. Kapneuenko, M. ®@. NBaHOB.

Tabnuupl u cxembl: kKapTa «L{eHTpbl TPOUCXOXKIEHUS U1 MHOTO00pa3usl KyJIbTYPHBIX
pacteHui», «llopoapl AOMAalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX PacCTEHUII»,



«Otnanéunas rubpuausanus», «Padbotel akamemuka M. @. UBanosay, «llomummonnusy,
«O0BEKTBI ~ OHMOTEXHOJIOTHI, «Kmerounble  KyJapTypel W KIOHUPOBAHUEY,
«KoHCTpyHnpoBaHU€ U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSDKM TUUIOJIOB U KOPHEIUIOJAOB JUKUX (POPM M KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTECHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PA0OTHI:

Okckypcust « OCHOBHBIE METOJIbI M JIOCTUXKEHHS CEJICKIIUM PACTEHUM U KUBOTHBIX
(Ha CEJIeKIMOHHYIO CTaHIHIO, IUIEMEHHYIO (GepMy, COPTOHMCHBITATEIbHBIA YyYacTOK, B
TEIUTUYHOE X035UCTBO, TA00PATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO 1IEHTPA)».

11 KVIACC

Tema 1. DBoJIrOHOHHASI OHOJIOTHS.

[IpennochulkM BO3HUKHOBEHUS 3BOJIOLMOHHOW TEOPUH. DBOJIIOLIUOHHAS TEOPHUS H
e MecTo B OuoJioruu. BrisHue 3BOIOIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUU U IPYTUX
HayK.

CBuzerenscTBa 3BOMONMH. [laneoHTOIOrHYeCKre: NOCAEA0BATEIbHOCTD MOSBICHUS
BUJIOB B MaJICOHTOJOTUYECKON JIETONMMUCH, MepexoaHsie (opmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue (ayH U (piaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA W  pa3iuuusg OSMOPHUOHOB  Pa3HBIX  BUJIOB
MO3BOHOYHBIX.  CpaBHHUTEIIbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIEC,  aHAJOTUYHBIE,
PYAUMEHTApHbIE  OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKUE:  CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTM M OCHOBHBIX METAa0OJMYECKUX IMyTe Yy BCexX
OpraHu3MOB.

OposonmonHasa teopusi Y. [dapBuna. IIpennocbuiku BO3HUKHOBEHHUS TapBUHU3MA.
JIBroKymue Cuibl IBONIONUU BUAOB MO JlapBuHy (M30BITOYHOE pPA3MHOXKEHHE IPHU
OTPaHUYEHHOCTHU PECYPCOB, HEONPEAENEHHAs U3MEHUUBOCTh, OOpHOA 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bononuu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MukpoaBostonus. [Tonmynsuuys kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokytiye cuibl ((hakTopbl) SBOJIIOIMU BUJIOB B IpUpOJie. MyTallmOHHBIN Mpolece
1 KOMOMHATUBHASI U3MEHUYUBOCTH. [lomysaiimoHHbIe BOJIHBI U Apeiid reHoB. M3omsius u
MUTpaIus.

EctecTBennsbIit 0TO0p — Hampasssttonuil paktop 3Bosonnn. DopmMbl €CTECTBEHHOTO
oTOOpa.

[IpucnocoOieHHOCTh  OpPraHuM3MOB  Kak  pe3yjiabTaT  3Bojionuu. [Ipumepsr
IpUCHOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UIUO-aJaNTAL|H.

Bun u BumooOpazoBanue. Kpurepuu Buna. OcHOBHbIE (OpMBI BUA00OpPA30BAHUS:
reorpauueckoe, SKOJIOrHIeCcKOe.

MakposBoJrorusl. @opMbl  IBOJIIOLIUU: buneTndeckas, JMBEpPreHTHAas,
KOHBEpreHTHas1, mapasuienbHas. HeoOpatuMocTh 3BOMIOIUY.



[IpoucxoxaeHne OT HeCHEUHAIM3UPOBAaHHBIX mpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHas paadamus.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenp, @. Mromnep, A. H. CeBepiios.

Tabmuubr u cxembl: «Pa3Butme opraHmyeckoro mmpa Ha 3emie», «3apoabIliu
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepurcy, «Dopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«EcrectBenHblii 0TOOpY», «MHOrooOpasue cOpToB pacTeHuit», «MHoroodpasue Mmopoj
KUBOTHBIX», «[lomymauun», «MyTaMOHHAsE  U3MEHYUBOCTBY, «APOMOPGO3bI»,
«Unnoanantarumy, «OO0mas aereHepanus», «JBrkymue cuiabl 3Boftonumy, «Kapra-
cxemMa Mapuipyra nyremectBus Y. JlapBuna», «boppba 3a CyIlIeCTBOBaHHEM,
«IIpucnocoOaeHHOCTh OPTaHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUECY,
«IKOJIOTUYECKOE BU000PA30BAHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKpPAaCKH, HAOOp
IJIOJI0B U ceMsiH, KoJuiekuusi «IIpumepsl 3allIUTHBIX MPUCIIOCOOTICHUN y >KUBOTHBIXY,
Mojenb «OCHOBHBIEC HAITPABIICHUSI ABOJIOLNNY, 00bEMHAsT MOJIeTb « CTPOCHHUE TOJIOBHOTO
MO3Ta IO3BOHOYHBIX).

buoreorpaduyeckas kapra mMupa, KoJueKius «DopMbl COXPAaHHOCTH HUCKOIAEMbBIX
KUBOTHBIX W pACTEHUN», Mojaenb ammmkanus «llepekpéct XpoMocom», BIIaKHbIE
npenapatel  «Pa3BuTHe  HacekoMoro», «Pa3BUTHE  JATYHIKW», MHKPOIpENapar
«dpozoduna» (HopMa, MmyTannu GOpMbI KPbLIILEB U OKPACKHU TENA).

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

Jlabopatopnas pab6ora Ne 1. «CpaBHeHHE BHUAOB MO MOP(OIOTHUECKOMY
KPUTEPHUION.

JlaGopatopuas pabora Ne 2. «Omnwucanue NpUCIOCOOJEHHOCTU OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHaydHble TpEICTAaBICHUS O 3apOXKACHUU KU3HU. HayudHble TUIIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emJyie: aOMOreHe3 W MaHCIepMUsl. XHUMHYECKasi BOJIIOIUS.
AOHOTEeHHBIH CHUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTATIHLHOE
MOATBEPKACHNE XMMUYSCKOM 3BOJIIONMK. HadanpHbIC 3Tanbl OMOJIOTHISCKONM IBOJIIOIHH.
['mmoresa PHK-mmpa. dopmupoBaHme MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHUE
npoTOoKIeTKU. [IepBbie KIeTKU U UX 3BOIIOIUSL. DOPMHUPOBAHME OCHOBHBIX TPYIIN KUBBIX
OPTaHU3MOB.

Paszgutne xu3Hum Ha 3emusie mo spaM M nepuoaaMm. Karapxen. Apxelckas u
npoTepo3oiickas 3phl. [laneo3oiickas spa u e€ mepuoabl: KEMOPUHCKHM, OPIOBUKCKHM,
CWIIYPUUCKHM, T€BOHCKNW, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3030HCKas 3pa U €€ NEPUObl: TPUACOBBIN, FOPCKUKA, METTOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MajleOreHOBbIN, HEOT€HOBbBIM, AHTPOIIOT€HOBBIH.



XapakTepucTuKa KiIUMara W TeOJOTMYeCKUX mporeccoB. (OCHOBHBIE 3Tarbl
ABOJTIOIIUU PACTUTEIILHOTO M )KHBOTHOTO MHpa. ApomMop(}o3bl y pacCTeHUN U KUBOTHBIX.
[losiBnenue, pacBeT U BBIMUPAHKUE TPYIIT KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKOro Mupa Kak oOTpaxeHue HIBomouuu. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIIbI OPraHU3MOB.

OBOJIOLHMS 4YeloBeKa. AHTpPOIOJIOrMS Kak Hayka. Pa3BuTue mnpencTaBleHH O
IPOUCXOXKJIEHUN 4YesoBeka. MeTonbl m3ydeHus: antponoreHeza. CxolcTBa U pazinyus
YEJIOBEKA U JKUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHNE YETIOBEKA.

JBrkymue cuibl ((hakTophl) aHTpornoreHe3a. HacriencTBeHHass M3MEHUYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOImIEecTBeHHBI 00pa3 XWU3HU, HM3TOTOBJICHHE OPYAHWH Tpyaa,
MBIIUICHUE, PEUb.

OCHOBHBIE CTaaWM M BETBU OHBOJIOIMHU YEJIOBEKA: aBCTpajlonuTeKkH, YeoBek
yMenbld, YenoBek NpAMOXOIsiui, YenoBeK HeaHIepTAIbCKUM, YelnoBeK pa3yMHBIM.
Haxonku wuckomaembIx OCTaTKOB, BpeMs CYIIECTBOBaHHS, 00JIACTh pPacCIpOCTPaHEHUS,
00BEM roJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BpONEOUAHAs (eBpa3uiickas),
HEerpo-aBCTpasiouHas (PKBAaTOpHAJIbHAS]), MOHTOJOMJIHAS (a3MATCKO-aMEPHUKaHCKas).
UepTbl mpUCIOCOOIEHHOCTH  TPEJACTAaBUTEICH UYEJTOBEYECKMX pac K  YCIOBUAM
cyliecTBoBaHMs. EAMHCTBO yenoBeyeckux pac. Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. {apBuH.

Tabmuuel u  cxembl: «BosnukHoBenne CoJlHEUHOM CcHCTEeMbI», «PasButune
OpraHn4eCcKOro MUPay, «PacrturenbHas KJIETKaY, «KuBoTHas KJIETKa»,
«IIpokapuornueckass kietka», «COBpPEMEHHAass CHUCTEMAa OpPraHUYECKOTrO MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS YEJIOBEKA U YEIOBEKOOOpAa3HBIX 00E3bH,
«OCHOBHBIE MECTa MAJECOHTOJOTUYECKUX HAXOJOK IPEAKOB COBPEMEHHOTO YEJIOBEKa,
«pesnenmme srogm», «lpesHue  mromau», «llepBele  COBpEMEHHBIE  JIFOAWY,
«HenoBeueckue paco».

O6opynoBanue: Myisiku «lIpoucxoxkaeHue 4enoBeka» (OIOCTBHI aBCTPAJIONUTEKA,
MUTEKAHTPOTNAa, HeaHJepTaablla, KPOMaHbOHIIA), CIEMKH WU HU300paKeHHUS KaMEHHBIX
opyaui NEePBOOBITHOTO YeJoBeKa (KaMHH-YOIIIIEPHI, pyOwurna, ckpebiia),
TE€OXPOHOJIOTHYECKas TabnuIa, KOJUIeKIus «QDOpMbl COXPAaHHOCTH HMCKOTAEMBIX
YKUBOTHBIX U PACTCHUIN».

JlabGopaTopHble U MpaKTHYECKHE PadOThI:

[IpakTuueckass pabora Ne 1. «V3ydeHue HCKOIMAeMbIX OCTAaTKOB PACTCHHM U
YKUBOTHBIX B KOJIJIEKIIUSIX).

DKcKypcust «DBOIIOLHS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIN
WJTU KpaeBeAYeCKUM My3ei).

Tema 3. Oprann3Mbl 4 OKpYy:KawIinas cpeaa.

DKoNOorMsg Kak Hayka. 3aJadyd W pasleiibl dKOJOrMU. MEeTOIbl SKOJOTMYECKHUX
UCCJIEI0BAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenbl 0oOWTaHHS OpPraHMW3MOB: BOJAHAs, HA3eMHO-BO3JAYIIHAs, IOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue  (dakrtopel.  Knaccudukamuss — 3KoJOTHUYECKHX  (hAKTOPOB:
abnoTuyeckue, OMOTUYECKHUE U aHTPOIOTeHHbIE. J[elicTBUE PKOJOTUYECKUX (haKTOPOB Ha
OpraHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTOMEPHOIU3M.
[TpucnocoOnenust opraHu3MoOB K JeHCTBUIO abuoTwueckux QaxtopoB. buonormueckue
PUTMBL.

buotnueckue @akropbl. Buigbl OMOTHYECKHUX B3aUMOJEUCTBHUI: KOHKYPEHIIHS,
XUIIHAYECTBO, CcuUMOMO3 u ero ¢opmel. [lapasutusm, Koomepaiusi, MyTyalusM,
KOMMEHCAJIM3M  (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHne OMOTUYECKUX B3aMMOJEHCTBHI JIJISl CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX
co0011IeCTBaX.

DKOJIOTUYECKHE XapPAKTEPUCTUKU NOMyssuuy. OCHOBHBIE MMOKA3ATENH IOMYJISLIAN:
YUCJIEHHOCTh, MIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTrpauus. JluHamMuka
YUCJIIEHHOCTHU MOMYJISLUU U €€ PeryJIsiusl.

JlemoncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuubr u cxembl: kapta «[lpupomgnbsie 30HBl 3emum», «Cpeabl oOUTaHUS
opranusmMoB»,  «®oronepuonuszm»,  «llonmymsuum»,  «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlaGoparopnas pa6ota Ne 3. «Mopdonorndeckre 0COOCHHOCTH PACTCHHUI U3 pa3HBIX
MEeCT OOUTaHUS.

JlabopaTopHas pabora Neo 4. «BnusgHue cBeTa Ha POCT M PA3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktuueckass padora Ne 2. «llomcu€T TIOTHOCTH TOMYJSIUNA Pa3HBIX BHUIOB

pacTeHU.
Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.
CooOmiectBo  opranu3MoB — OuoneHo3. CTpyKTypsl OuolleHO3a: BUIOBasd,

pOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.

DkoJyoruueckne cucTeMbl (dKocuctemsl). [lonsTre 06 3KOCHUCTEME U OMOTEOIICHO3E.
OYHKINOHAJIBHBIE KOMIOHEHTHI 3KOCUCTEMBI: MPOAYLEHTbI, KOHCYMEHTbI, PEAYLICHTHI.
KpyroBopoT BeliecTB u MOTOK dHEPIUH B dKocucTeme. Tpoduueckue (MUILEeBbIE) YPOBHU
skocucteMsbl. [lumessie nenu u cetd. OCHOBHbBIE MOKA3aTENM IKOCUCTEMBI: OHoMacca,
OPOAYKIMA. ODKOJOTHYECKHE TMUPAMUJIBI: TPOAYKIMW, YHUCJICHHOCTH, OHOMACCHI.
CBOIICTBA SKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALUS, pazBuTHe. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOWHOIO WU
HIMPOKOJUCTBEHHOTO Jieca.

AHTpONIOTEeHHBIE HKOCUCTEMBI. ATpO3KOCHUCTEMBI. YpOoskocucTeMsl.
buonornueckoe u X03s1iICTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.



buopasnoobpazue kak (aktop ycroumBocTH  3KocucteM. CoxpaHeHHe
OMOJIOrMYECKOr0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. BepHanckoro o 6uocdepe. ['panutibl, cocTaB v CTPYKTypa 6HoChephl.
Kupoe BemectBO u ero ¢GyHkuuH. OcoOeHHOCTH Ouocdepsbl Kak TII00ATbHON
’KOCUCTEMBI. /[[lnHaMuueckoe paBHOBECHE U oOpaTHas CBA3b B Onocdepe.

KpyroBopoThI BemecTB U OMOr€OXMMHUYECKUE IIUKIIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouocdepe 3eMiau. AHTPONOTEHHbIE HW3MEHEHHS B Ouocdepe.
['mobGanbHbIE 2KOJIOTrHYECKUE TPOOIIEMBI.

CocymiecTBoBaHu€e TpHUpoObl U YenoBedecTBa. CoxpaHeHHEe OMOpazHOOOpa3Ms Kak
OCHOBa ycToiunBocTH Ouocgepsl. OCHOBa PaIMOHAIBHOTO YIPABIECHUS MPUPOIHBIMU
pecypcaMy U UX UCHOJIb30BaHUE. JJOCTHKeHUs] OMOJIOTUU U OXpaHa NPUPOJIbI.

JlemoncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnmuupr u cxembl: «llumeBsie 1enu», «bBHOIEHO3: COCTAaB W CTPYKTypay,
«IIpupoaueie coobmecTBay, «llenu nuranusy», «dxonoruyeckas nupamugay, «buochepa
U 4YEJIOBEK», «DKOCHUCTEMA HMIMPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOMHOIO JIECay,
«buoueno3 Boaoéma», «ArpoueHos», «lIpuMepHble aHTPONOTrE€HHbIE BO3JCHCTBUS HA
npupoy», «BaxkHelllne ICTOYHUKH 3arpsi3HEHUS BO3/lyXa U TPYHTOBBIX BOJ», «IlouBa —
BaKHelIas cocrapisonias ouocheps, «PakTopsl Aerpaganuu nouBy», «llapHUKOBbII
ahdext», «DakTopbl pagUOAKTUBHOIO 3arpsi3HEHHs] Ouocdepbl», «OOIas cTpykTypa
ouochepr», «Pacnpoctpanenue xu3zHu B Ouocdepe», «O30HOBBIN dKpaH Ouochepb»,
«Kpyrosopot yriiepoaa B 6uocdepe», «KpyroBopot a3ora B mpupoae».

O6opynoBaHue: Mojelb-anmuiMKaius  «TUNUYHbBIE  OUOIEHO3bI», Trepoapuit
«PactutenbHble cooOmiecTBa», KoJulekuuu «buoneHo3», «BpeauTenn BakHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», TepOapuul W KOJUICKIMH PACTEHUUW M IKUBOTHBIX,
NpUHAJICKAIIME K Pa3HbIM SKOJOTHMYECKMM TIpyIaMm OJHOro Buaa, KpacHas kHuUTra
Poccutiickoii ®enepainu, n300pakeHHsS OXPAHSIEMBIX BUJIOB PACTCHHUM U )KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT' U

HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUS

Cornmacno ®I'OC COO ycraHaBiuBarOTCs TpeOOBaHUA K pPE3yJbTaTam
OCBOEHHUS  OOy4YalOIUMHUCS TPOrpaMM  CpelHero oOmero oOpa3oBaHMS:

JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEIMETHBIM.
JIMYHOCTHBIE PE3YJIbTATHBI
B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buonorus»

BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rpakIaHCKON UJICHTUIHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJTLHOCTH M CaMOOIPEJEICHUI0, HaJMYue MOTHBAllMM K OOYYEHUIO
OuWoJIoruy, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKJICHUN JWYHOCTH Ha
OCHOBE KJIIOYEBBIX I[EHHOCTEM U HCTOPUUYECKHUX TpaguIui pa3BUTHUS
OMOJIOTHUYECKOTO 3HAHMUA, TOTOBHOCTh M CHOCOOHOCTb OO0YYaroIInXcs
PYKOBOJACTBOBAaTbCSI B  CBOEM  JEATCIBHOCTH  IIEHHOCTHO-  CMBICJIIOBBIMU
YCTAaHOBKaMHM, MNPUCYIIMMH CHCTEME OHOJIOTHYECKOro OOpa3oBaHUs, HAIMYHE
HKOJIOTMYECKOTO IPABOCO3HAHHUS, CIIOCOOHOCTH CTaBUTh ILIEIM U CTPOHUTH
JKU3HCHHBIC TIJIaHBI.

JInyHOCTHBIE  PE3YJIbTAThI OCBOCHMS npeaMera «buonorus»
JIOCTUTAIOTCS B €IMHCTBE Yy4eOHOW W  BOCIHUTATEIBHOM JIEATEIHOCTH B
COOTBETCTBUM  C  TPAAUIIMOHHBIMH  POCCUHUCKHMHM  COLIMOKYJIHTYPHBIMH,
UCTOPUYECKUMHU U JyXOBHO- HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHSITHIMU B
oOlllecTBE TMpaBWJIaMM W HOPMAaMH TMOBEACHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOBOCIUTAHUS W CaMOpPa3BUTHUS, Pa3BUTHS BHYTpPEHHEH
MO3UIIMK JIMYHOCTH, MNaTPUOTU3MA, YBAXKEHUA K 3aKOHY M MPaBOIOPSIKY,
YeJIOBEKY TpyJla M CTaplieMy IOKOJCHHIO, B3aMMHOTO YBaXX€HHUS, OCpPEKHOTO
OTHOILICHHUS K KYJbTYpHOMY HACIEIUI0 W TPAJUIMSAM MHOTOHAIIMOHAIBHOTO
Hapogaa Poccutickoin @enepanuu, NpUpoae U OKPYKAIOIIEH Cpee.

JIngHOCTHBIC pE3ynbTaThl OCBOSHUS ydeOHOro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTB U CIIOCOOHOCTH 00YYArOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCe Peaan3allii OCHOBHBIX HaIpaBJICHUH
BOCTIUTATEJILHOMN JEATEILHOCTH, B TOM YHUCJIE B YaCTH:

IPaKIAHCKOTO BOCTIUTAHUS:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOW  TO3UIMH  OOYy4YaroIIerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJiIeHa POCCUNCKOTO OOIIEeCTRA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUH YUYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IHIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIbHOIO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIHOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

MaTPUOTUYECKOTO BOCITUTAHHUS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 32 €T0 Cy/b0Y;

JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUICKOTO Haponaa; cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B TOCTPOCHHE YCTOMYMBOTO OYIYyIIETo;
OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAUTENSIM, CO3/TAaHUI0 CEMbH Ha OCHOBE

OCO3HAHHOTI'O NPHUHATUS LIEHHOCTEW CEMEMHOM XU3HH B COOTBETCTBUU C
TpaauuusMHu Hapos1oB Poccuu;

ACTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JECUCTBUS KUBOM NPUPOJLI U €€ IEHHOCTH;
TOTOBHOCTh K CaMOBBIPOKEHUIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MIPOSIBIIATH

KaueCcTBa TBOPUYECKOW JTUYHOCTH;



¢bu3ndecKkoro  BoCTHTAaHHS, (DOPMUPOBAHUS  KYJBTYPHI  3/I0POBBSI |
HYMOIIMOHAIBHOTO 0JIArONOTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DHM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

NOHMMAHUE UEHHOCTH TPAaBWI HHIMBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUSIX, YTPOXKAIOIINUX 3TOPOBbIO U KU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

TPYIOBOTO BOCITUTAHMUS:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTH TEXHOJOTMYECKOW WU COLMAIBHOU
HaIPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UMHTEpEC K pa3IM4HbIM cepaM mpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud U peaTn30BbIBATH
COOCTBEHHBIC KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W €amMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

HKOJIOTHYECKOTO BOCTIUTAHUSA:

HKOJIOTUYECKH I1EJIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIIIEHWE YPOBHSI DKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble NpPU U3YYEHUU OUOJIOTHH
3HaHUS W YyMEHUsI TIpU pelieHuu NpoOJeM, CBS3aHHBIX C paldOHAIbLHBIM
MPUPOOIOIb30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JEUCTBUK, IPUHOCAIIMX BpPEH  OKPYKAIOUIEH
MPUPOTHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NeATeIbHOCTH HKOJIOTUYECKOMN HaIpaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBAThCS UMHU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU



MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUECKOU EATEIHLHOCTH SKOJIOTHUECKON
HaIpPaBJIEHHOCTH;

[EHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHenu(PUKU OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJii B
GbOpMHUPOBAHUN PALUOHATIBLHOTO HAy4HOT'O MBIILICHUS, CO3JJaHUU
IEJIOCTHOTO  MPEACTaBICHUS 00 OKPY)KAIOIIEM MHUpPE Kak O €IUHCTBE MPUPOIDI,
YelioBeKa M OOIIECTBa, B MO3HAHWU TPUPOIHBIX 3aKOHOMEPHOCTEH U pEIICHUH
npo6JieM COXPAaHEHHUs IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTUS MEIULMHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBAa, MOUCKA MyTeH BBHIXOJAa M3 TI00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
NOBBILICHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3Y4eHUH OUOJIOTUHY;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMmble 3HAHHs A aHauu3a Hu
OOBSICHEHHMSI SIBICHUM OKpPYKArOIIEro MUpa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJOTMYECKUE 3HAHUS IS
pelIeHus mpooyieM B pealbHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW MAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO M
caM000pa3oBaHUIO, K aKTUBHOMY TOJYYCHHIO HOBBIX 3HAHWNA MO OWOJIOTUU B

COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.
METANPEAMETHBIE PE3YJIBTATBI
MeTtanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTo mnpeamera «buonorus»

BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCS
MEXIUCUUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKaolIne
LEJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHeUU(PHUKY METOJOB IO3HAHUS,



UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, ABJICHUE, MPOLECC,
CUCTE€Ma, HayYHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIICIOBaHUE,  HAOJIOJICHUE,  WU3MEPEHHE, OKCHEPUMEHT U  JPYTHX),
yHUBEpCaJIbHbIC y4eOHbIC JciCTBUS (ITO3HABaTENbHbIC, KOMMYHHKATHUBHBIC,

peryJISTUBHBIC), obecrieunBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YaroIIHUXCsA, CIOCOOHOCTh
o0yJaronuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHMS W  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
MO3HABATEJILHON M COLIUANIbHOMN MPaKTHKE.

[lo3HaBaTeNbHbIE YHUBEPCAJIbHBIE YU€OHBIE IEHCTBUS

ba3oBpie nornueckue AeUCTBUA:

CaMOCTOATENBbHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBAaTh
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpENENATh 1ETU JeATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUU UX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTHU C ITOCTABICHHBIMHU LIEJISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUSA U 0OBsICHEHUS (DAKTOB U SIBJICHHIA
YKABOW MPUPOJBI;

CTPOUTH JIOTMUECKHE pPaCCYXICHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, TIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTU W TPOTHUBOPEYMS B paccMaTpUBAEMbBIX
SABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpencrtea A IpPEICTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBreie uccienoBaTenbCKue IeCTBHUS:

BJIAJICTh HABBIKAMH y4eOHO-UCCIICIOBATEBCKOM U MMPOCKTHOM JESITEIBHOCTH,
HAaBBIKAMH  pasperieHus MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;



UCIIONIb30BaTh pPAa3iMuHble BUABI JESATENBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHWSA, €ro HWHTEPIpETAlMH, MPeoOPa30BaHUI0O M TNPUMEHEHUIO B YYE€OHBIX
CUTYaIUsX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JIESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIIeHUs, HaXOAUTh apTYMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMETPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHIeHHs 3aJadd  pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYyallUsM, OLEHUBATh HPHOOPETEHHBIA OIBIT;
OCYIIECTBISTh IIEJICHANIPABICHHBIM TOUCK TEpeHoca CpeICcTB U CIOCOOOB
JIEVCTBUS

B MPO(hEeCCUOHAIBHYIO CPELY;

YMETb MEPEHOCUTH 3HAHUS B [O3HABATEJIbHYIO U

IOPAKTHUUECKYI0  0O0JIACTH JKU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTHHAIBHBIC MOIXOABI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

PaGoTa ¢ undopmarueii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(POPMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IMpencTaBICHUs, KpUTHUECKHU OLIEHUBAThH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTH;

(dbopMyIMpoOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJIHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT U, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TMPEACTaBICHUS
ounonornyeckor uHbopmaru (cxeMbl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
Ovonornyeckod MHPOpMaLUE: MTPUMEHATH XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKhe 3HaKU W CHUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,



UCIIOJIb30BaTh W MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HarIsiAHOCTH;

BIAJCTh  HaBBIKAMH  pAaclO3HAaBaHWS W 3aUTHl  WH)OpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIE YHUBEpCATIbHBIC YUeOHbIE 1EUCTBUS

OO1enue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXJaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UUMUN APYTUX YYACTHHKOB
JIMajora Wik JUCKYCCUN);

pacrio3HaBaTh HeBepOajdbHbIE CpEJICTBAa OOIICHUS, MOHMMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIECHUS U B3aMMOJCHCTBUS, TOHUMATH
HaAMEpPEHHUS IPYTUX JIIOACH, MPOSBISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

CoBMecTHas 1€SITETbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThI U pelIeHUU OUOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJICHCTBUS NP PEIICHUN Y4eOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJIOT0 UjieHa KOJIJIEKTUBA;

NpUHUMATh II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJAOT0 yYaCcTHUKA KOMAaH]IbI B
OOIIMiA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHBaTh UAEHU C TO3UIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIUAX, TPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynstuBHbIC YyHUBEpCATbHBIC YUCOHBIE NCUCTBUS

Camoopranu3zanus:

WCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHUS TPOOJIeM U UX
pelIeHusl B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;



BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBMSX M MOCTYIIKax 0 OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIIUX;

CaMOCTOATENIBHO OCYIECTBIISATh IIO3HABATEIBHYIO JEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATEJIBHO COCTABJIATh IUIaH PEIICHHS NpodieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOYTEHUIH;

JaBaTh OLICHKY HOBBIM CHUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MPEeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIMPOKOM HpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTh KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJETh  HABBIKAMHM  IO3HABATEJIbHONM  peQJeKCHUH KaK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh MPUEMBI peQuIeKCHUM IJsi OLEHKU CUTyalllu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETb OLICHUBAThb PUCKU U CBOCBPEMEHHO NPUHUMATHh PEIICHUSA M0 HX
CHVDKEHHIO; IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX IPU aHAIU3€ PE3yJIbTATOB
NEATEIBHOCTH.

[Tpunsarue ceds U Apyrux:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI W apryMEHTBl JPYTMX IIPU aHajIu3€ pe3yJbTaTOB
NesATeIbHOCTH; MMPU3HABATh CBOE MPABO U MPABO JIPYTUX Ha OLUIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.
IMPEJIMETHBIE PE3YJIBTATDBI
[IpeameTHble pe3ynbTarbl ocBoeHHMs mporpammbl COO mno Ouosnoruu Ha

0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue A yueoHoro npeamera « buonorusy
Hay4yHbIC 3HAHUS, YMEHHUS W  CHOCOOBI  JEWCTBUA MO  OCBOCHHIO,
UHTEPIIPEeTalliy U TpeoOpa30BaHUIO 3HAHUN, BUABI ACSITEIBHOCTU MO MOITYYCHUIO
HOBOTO 3HAHWSI W MPUMEHEHHWIO 3HAHWUN B Pa3jMYHBIX yYEOHBIX CHUTyaIUsIX, a
TaKkK€ B pealbHBIX >KM3HCHHBIX CHTyaIlUsX, CBS3aHHBIX C Owuomorueii. B
porpamMme NpeIMETHbIE pe3yJIbTaThl MPEACTABIEHBI 10 TOAaM OOyUEHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» B 10
KJ1acce



JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeKHbIX YUEHBIX- OMOJIOTOB B pa3BUTHE OHOJOTUH, (DPYHKIHMOHATHHON
IPAMOTHOCTH  YEJIOBEKA JJI PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJEpkKAaHUE OUOJOIMYECKUX TEPMUHOB WU MOHSATHUU:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BeIIeCTB M NPEeBpalllCHUE
HHEPrUH), TOMEOCTa3 (CaMOperyJssius), YpOBHEBass OpraHu3alis KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHHE (PEMPOYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H.J. BaBunoBa) u yuenus (o 1eHTpax MHOroooOpasus u
MPOUCXOXKICHUS KylIbTypHbIX pacTteHuid H.MI. BaBuioBa), onpenensitb rpaHULIbI
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIaJE€Th  METOJAMH  HAyYHOTO  I[O3HAHMS B  OWOJIOTHH:
HAOJII0JICHUE U ONUCAHUE JKUBBIX CHUCTEM, MPOIIECCOB U SIBICHUMN, OpraHU3alus U
IPOBEJCHUE OMOJOTHYECKOr0 IKCIEPUMEHTA, BBIABM)KEHHUE TUIIOTE3bI, BHISBICHUE
3aBUCUMOCTH MEXKJy HMCCIEIyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUd M 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIBI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH  CYIIECTBEHHBbIE  IPU3HAKM  BUPYCOB,  KJIETOK
MPOKApUOT U DYKApPUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB,
OCOOEHHOCTH TPOLIECCOB: OOMEHa BEIIECTB M IMPEBPALICHUS SHEPTHMH B KIETKE,
dboTOCHHTE3a, IMJIACTUYECKOTO U HHEPreTUYECKOTO oOMeHa,
XEMOCHUHTE3A, MHTO33, MEH03a, OIUIOJOTBOPEHHUS, PA3MHOXKCHMUS,
WHIUBUTyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

yYMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJI NPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
XKU3HU C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 30POBBSA
OKPY>KaIOIIKX JII0/IeH, COOIOIEHUSI HOPM IPaMOTHOIO MOBEJCHUS B OKPYKaIOLIei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOMU OHMoIOrnu u OMOTEXHOIOT U IS palMOHATILHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS ISl TIPE/ICKa3aHus HACJIEOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH JIA0OPATOPHbIE M MPaKTUYECKUE padOThl, COOIHOIATH
npaBuiia npu padoTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYA0BaHUEM;



YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINH, HAYIHO-TTOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ass OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHbie pE3yNbTAThI OCBOCHHUS y4eOHOTO npeaMeTa
«buonorus» B 11 kiacce T0KHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTUHBl MHpPAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OWOJOTHH,  (DYHKIIMOHAIBLHON
TPAaMOTHOCTH  YEJIOBEKa JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEpKaHUE OWOJOTHYECKUX TEPMUHOB W TIOHSATHI:
BU/JI, TOMYJISILUS, TEHOPOH, IBOIIOLHUS, ABMKYIIUE CUIIBI ((haKkTOpbhI) SBOJIOIMH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, PEAYUEHThI, IeNu MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHos3, ouocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonacrtBa K.M. bopa, depenoBanus TJIaBHBIX HaNpaBlIEeHUW H
nyreit aBomoniun A.H. CeseprioBa, yuenuss o o6mochepe B.M. Bepnaackoro),
OTIPECISTh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIQJCTh  METOJaMH  HAYYHOTO  TIO3HaHWS B OWOJIOTHH:
HAOJIOICHUE W ONHUCAHUE JKUBBIX CHUCTEM, MPOIECCOB U SBICHUN, OpraHU3aIMs U
MIPOBEICHUE OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBI)KCHUE TUIIOTE3bI, BHISBIICHUE
3aBUCUMOCTH MEXIy HCCICIyEeMbIMH BEIIMUYWHAMH, OOBSICHCHHE ITOYYCHHBIX
pe3yIbTaTOB, WCITOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JIeaTh BBIBOJIBI HA OCHOBAHWH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKKA CTPOCHUS OMOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJAINHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpPraHU3MOB, JICUCTBHUS DKOJOTUYECKUX (PAKTOpPOB HA OpPraHU3MBI, IEpeHOCca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU



KU3HU C IeNplo obOecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/IEH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
NPUPOAHON cpee, MOHMMaHuE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATBHOTO MPUPOI0II0JIb30BAHUS;

yMEHHUE pelaTh dJIEMEHTapHble OMOJIOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
MepEeHOCca BEIIECTB U DHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUSA);

YMEHHE BBIMOIHATH JIA0OPATOPHBIE M MPAKTHUECKHUE pPaOOTHI, COOIIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3JIMYHBIX UCTOYHHUKOB (CpPEJCTBA MacCOBOM MH(OpMaIINK, HAYYHO-TIOMYJISIPHBIC
Matepualbl),  paccMaTpuBaTh  [IOOAIbHBIE  HKOJOTUYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HWCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapaTt OMOJOTUH.



TEMATHUHYECKOE INTAHUPOBAHUE

10 KIIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buosorns kak Hayka 2 0.3 https://m.edsoo.ru/7f41c292
2 JKuBBIle cucTeMBI U UX OpraHu3aIus 1 Bubmrorexa IIOK
P 1 https://m.edsoo.ru/7f41c292
3 XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 1 Bubmrorexa IIOK
p https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
4 KB3HCACATENEHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTS M U3MEHUHBOCTD 3 15 bu6mmoteka IIOK
OpPraHu3MoOB ' https://m.edsoo.ru/7f41c292
7 Cenexuns opranu3mMoB. OCHOBBI 3 bubmmnoreka HOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
8 Pe3epBHOE BpeMs 1 Bubmorexa LIOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne ni/m Konrpoabnsie IIpakruuyeckue
MPOrpamMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 JEOMONUOHHAS GHONOrHs ? I https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnmnoreka HOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 Opra"uusMel 4 OK aromas cpena 5 1 Bubmzorexa LIOK
p pyzKator ped https://m.edsoo.ru/7f41cc74
4 Co00111eCcTBa ¥ 3KOJIOTMYECKUE CUCTEMBL 9 Bubmiorexa HOK
m https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2.5




HHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
ara uudposbie
Nen/m Tema ypoka Kontpoabubie IIpakTnuyeckue A bp
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bu6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meto/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpaxTuueckas padora Ne 1 Bbu6mmoteka LJOK
2 1 0.5
«/cnosib30BaHUE PA3TMYHBIX METOJIOB TIPH https://m.edso0o.ru/863e6122
M3YYCHUH OMOJIOTUIECKIX 0OBEKTOBY
3 buonornueckue cucTemsl, MPOLIECCH U UX 1 bubmmoreka [JOK
H3y4YECHHE https://m.edsoo.ru/863e6564
XuUMUYECKU cocTaB KiIeTku. Bona u bubnuoreka [{OK
4 1
MHUHEpAJIbHBIE COIN https://m.edsoo.ru/863e674e
bubmnoreka IIOK
5 benku. CoctaB u cTpoeHue OeIKoB 1 hitps://m.cdsoo.rw/863c6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas pabora Ne 1
6 «M13 eHHeIzcaTanHTHI:IeCIg)ﬁ aIE[I/IBHOCTI/I 1 0.5 bubmorexa [JOK
1 ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasasbl)»
but6mmorekxa [IOK
7 YraesoapL. Jirmu et I https://m.edso00.ru/863e6870
but6mmorekxa [IOK
8 HyxnenHoBbIC KHCIOTHL AT® I https://m.edsoo.ru/863e6d5c
9 Hcropus 1 MmeToabl U3ydEeHUS KIETKH. 1 bubnmnorexa [JOK




Knerounas teopus

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

10 KieTka xak megocTHas )KUBasg CUCTEMA
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlaGoparopnas padora Ne 2 «3yuenue
CT OCI:I){I/ISI II)(JICT(?K acTeHUI )KI/HZ:)ITHBIX Bubnnorexa [JOK
11 ) E6OB NP HII; e 0.5 https://m.eds00.ru/863¢6f0
p p a P https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOMpENapaTax u ux
OITMCAHUE»
bubnunoreka LIOK
12 OOMeH BelEeCTB WA META00IN3M hitps://m.cdsoo.ru/863¢766¢
bubnunoreka LIOK
13 PorocunTes. XeMOCHHTES https://m.edsoo.ru/863e7c98
. bubnunorexa [{OK
14 JHepreTHiccKui 0omen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN LUK KiIeTKu. [leneHue
KkieTkd. Muto3s. Jlaboparopuas padora Ne
15 3 «HabOmronenue MI/ITOI;a B]i(nenfax 0.5 Bubmrorexa IOK
A ’ https://m.edsoo.ru/863e7dc4
KOHUYHMKAa KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocunres 6enka. Peakuust MaTpuaHOTO bu6nmorexa LIOK
CHUHTE3a https://m.edsoo.ru/863e796e
bubmmoteka IIOK
17 Tpancnsums — buocunes benia https://m.edsoo.ru/863e796e
bubmmoteka IIOK
18 HexkneTtounsie (opMbl )KU3HH — BUPYCHI hitps://m.edsoo.ru/863¢7540
but6mmoreka [IOK
19 @OpMBI pa3sMHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
20 Meiios but6mmorekxa [IOK

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




OO0pazoBaHue U pa3BUTHE TOJIOBBIX
kierok. OmtonorBopenue. JlaboparopHast

bubnmoreka [JOK

21 pabota Ne 4 «3yueHue CTpoeHuUs 0.5 hitps://m.c dsoclfru 1363681b6
TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTrax»

22 NuauBuyanbHOE pa3BUTHE OPTAaHU3MOB bubmorexa LOK

https://m.edsoo.ru/863e8436

73 ['eneTnka — Hayka 0 HaCJI€ICTBEHHOCTH U bubnmoreka [JOK
U3MEHYUBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBaHUS

24 HpI/ISHaKO]l:. MOHOFI/I6prHHOC bubmorexa LIOK

https://m.edso00.ru/863e¢8878
CKpEIIUBaHNE

75 JlurubpugHoe ckperuBanue. 3aKOH bubnnorexa [JOK
HE3aBUCUMOI'0 HACJIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HAClIeI0BaHHE MTPU3HAKOB.

Jlaboparopnas pabota Ne 5 «M3yuenue

26 PE3yNbTaTOB MOHOTUOPUTHOTO U 05 bubmuoreka [JOK
JTUTHOPUTHOTO CKPEIINBAHUS Y https://m.edsoo.ru/863e8c60
JPO30(HITBI HA TOTOBBIX
MHUKpOIIpenapaTax»

7 I'eneTuka moia. HacnemoBanue bu6nmorexa LIOK
MPU3HAKOB, CIIEIJIEHHBIX C IT0JIOM https://m.edsoo.ru/863e8c60
NsmenuuBocth. HenacnencrsenHas
M3MEeHUYUBOCTh. JlaboparopHas pabota Ne
6. U3yuyenne monudukaoHHOMN bubmuorexa [IOK

28 0.5
U3MEHYMBOCTHU, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO Psifa U BApUALIMOHHON
KpHBOW»

79 HacnencrBenHnas n3MeHYUBOCTD. 05 but6mmorekxa [IOK

JlabopaTtopHas padota Ne 7. «Ananu3

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




MYTaIUi y Ipo30(HIbl Ha TOTOBBIX

MHUKpOTMpernaparax»»
bubnuorexa [IOK
30 Petieritka esosexa ! https://m.edsogru/86368d78
PezepHblii ypok. O6001IeHuE 110 TeMe
31 «HacnencTBeHHOCTE U UBMEHYUBOCTD 1
OpraHUu3MOB»
32 Cenekius Kak HayKa v MpOoIecc 1 bubmmorexa [JOK
https://m.edsoo.ru/863e9214
33 MeTobl U JOCTUKEHHUSI CEeTeKIIUU 1 bubmmoreka [JOK
pacTEeHUM U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak orpacib 1 bubmmoreka [JOK
IIPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




YYEBHO-METOUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
[MPOLUECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

1. I[Tporpamma: [Iporpamma o 6Guosoruu asisi 00IIe00pa30BaTEIBHBIX KO

(coopuuk buonorus. Paboune nporpammel. [lpenmernas muaus y4eOHUKOB «JIMHHS )KU3HUY.
10—11 knaccel: yue6.mocodue 11 001eodpa3zoBaTeIbHbIX. OpraHU3aluii: 6a30BbIid ypOBEHB /
B. B. Ilaceunux, I'. I'. [lIBemnoB, T. M. EbumoBa. — M. : IIpocBemenune, 2017

2. Yuebnuk: buonorus. O6mas 6uonorus. 10-11 xi.: yaeOHuUK a51s1 0011€00pa3oBaTENIbHBIX
yupexaenuii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Pybuos: - M., [Ipoceemenue. 2019 .

JJISA YHUTEJIA:

1. Amnacracosa JLII. O6mas 6uonorus. J{unaktudeckue Mmatepuainsl. — M.: Benrana-I"pad,
1997.
2. borpanosa T.JI., CononoBa E.A. buosorus. CripaBOYHHUK JjIsl CTApIIEKJIACCHUKOB U

nocrynatomux B By3sl. — M.: ACT-npecc, 2006.
3. bonrosa U.B. COopHuk 3a1au no oOuieit Ouonoruu A nocrynaromux B BY3e1. — M.: OHukc
21 Bek, 2005.
4. 3axapos B.b., MamonToB C.I'., Connn HU. O6mas 6uonorus: Yue6. ms 10 — 11 k.
obmieoOpazoar. Yueb.3aBeaenuii - M.: Ilpoda, 2005.
5. Puc 3., Crepubepr M. Ot kieTok k atomam: MImrocTpupoBaHHOE BBEJCHHE B
MoJieKysipHyto ouonoruto: Ilep ¢ anrn. — M.: Mup, 1988.
6. CyxoBa T.C., KoznoBa T.A., Counn H.W. O6mas O6uonorus. 10 — 11 ki.: Pabouas rerpaap k
yuebnuky / mox pen. B.b. 3axaposa. — M.: [Ipoda, 2003.

IMUD®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

«Ennnas xomnexnust Ludpossix OOpazoBatenbHbIx PecypcoB» (Habop nnpoBbIX pecypcoB K
yaebHukam nuuun [lonomapesoit 1.H.

http://school-collection.edu.ru/

www.bio.1september.ru— razera «bronorus» -npusoxeHue K «1 ceHTI0ps».
http://bio.1september.ru/urok/ -Martepuaisl K ypokKy.

www.bio.nature.ru — Hay4Hble HOBOCTH OHOJIOTHH

http://ebio.ru/ - DnexTpoHHbIN yueOHUK «buonorus». CoaepXuT Bce pasensl OMoIorun: O0TaHUKY,
300JI0THI0, aHATOMUIO M (DU3HOJIOTHIO YETIOBEKA, OCHOBBI LIMTOJIOTHH M F€HETHKH, SBOJIIOLIMOHHYIO
TEOPHIO U 3KOJIOTHIO. MOXKeT OBITh PEKOMEH/IOBaH YHaIIUMCS JUISI CAMOCTOSITEIBHON PaboTHI.
http://www.gbmt.ru/ - l'ocygapctBeHHsI# buonornueckuit mysei um. K. A. TumupsizeBa. Bupryanbasie
skcKypcuu: JKuBoTHble B MU(Dax u erenaax, KusoTaeie-ctpouteny, 3abota o moromctse, OnacHsle
*uBoTHbIE. LlndpoBbie konmu GoHAa My3est MOT'yT OBITh HCTIONIB30BaHbI B KAYECTBE MIUTIOCTPALIUN
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