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HOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke MporpaMmbl MO0 OHOJOTHH TEOPETHUECKYIO OCHOBY JUISl OTPEACTICHUsS TOIXO0J0B K (OPMHUPOBAHUIO COAEPIKAHUS YU4eOHOTO
npenMera «buonorus» coctaBuian: koHuentyaibHble nojoxeHuss PI'OC COO o B3auM0o00yCIOBICHHOCTH LIEEH, COepKaHUs, pe3yIbTaTOB 00yUEHHS
u Tp€6OBaHI/II\/II K YPOBHIO IOJZATOTOBKHU BBIITYCKHHUKOB, IMOJIOKCHUA 00 O6HH/IX HEJIAX U MPpUHOUIIAX, XapaKTECPU3YIOIINX COBPEMCHHOC COCTOAHUC CUCTCMbI
cpenHero oOuiero oopasosanus B Poccuiickoit denepanuu, a Takke MoJI0KEHUs O cieliuprKke OM0I0ruK, €€ 3HaYeHUH B MIO3HAHUU KUBOU MIPUPOJIBI U
o0ecTieYeHnN CYIIECTBOBAHUS YelOBeUeCKoro oOmiecTBa. COTIacHO Ha3BaHHBIM IIOJIOKEHUSM, OMpPEICTICHBl OCHOBHBIC (YHKIIMHM TPOTPAMMBI TI0
Oounosioruu u €€ CTPyKTypa.

[Iporpamma mo 6uosorun Aa€T MpenCTaBICHNUE O MENsIX, 00 00IIel cTparernu 00y4eHus, BOCIUTAHUS U PA3BUTUSI OOYJAIOIINXCS CPEeICTBaMU
yaeObHoro mpeamera «buomorusy, ompenensieT o0si3aTeIbHOE MPEIMETHOE COJEP)KAHHE, €ro CTPYKTYPY, PaclpelesieHHe MO pasfeinaM H TeMaM,
PEKOMEHIyEMYIO TOCEA0BATEIbBHOCTh M3y4YeHUs YYEeOHOro Marepuana ¢ y4E€TOM MEXKIPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKH
00pa3zoBaTeIbHOTO MPOIIEcca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcCs.

B nporpamMe 1o OHOJIOTHH TaK)Ke YUYUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JTMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM Pe3yiIbTaTaM
00y4eHus: B pOPMHUPOBAHUN OCHOBHBIX BHOB yU4€OHO-TTO3HABATEIILHON JESITEIIBHOCTH/YI€OHBIX ACHCTBUIM 00YJarONINXCS 110 OCBOEHUIO COACPKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUs.

B nporpamme no 6uosnoruu (10—11 xiaccel, 6a30Bblil ypoBeHb) peaqn30BaH MPUHIMIT IPEEMCTBEHHOCTH B U3Y4E€HUU OUOJIOTHH, OJarofaps uemy
B HEH MpocMaTpUBAETCsl HAIIPABJIEHHOCTh Ha Pa3BUTUE 3HAHMI, CBS3aHHBIX ¢ (HOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, [ICHHOCTHBIX
OpHUEHTAINH JINYHOCTH, IKOJIOTUYECKOTO MBIIIICHUS, TPECTABICHUN O 3I0pOBOM 00pase )KU3HHU 1 OEPEKHBIM OTHOIIIEHUEM K OKpPY>KaIoIIe MPUPO HOM
cpene. [ToaToMy Hapsy ¢ H3ydeHHEM 001IeOHOIOrMYEeCKUX TEOPHId, a TAKKE 3HAHUN O CTPOCHUU KUBBIX CUCTEM PAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIOIINUX B HUX MPOIIECCOB B MpOTpamMMme M0 OMOJIOTHH YJEIeHO BHUMAHHUE HMCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCEIHEBHOM KU3HU TS
pelIeHns MPUKIATHBIX 3a/1a4, B TOM 4YHcie: MPO(QUIAKTUKU HACIEICTBEHHBIX 3a00JI€BaHM 4YeIOBEKa, MEIUKO-T€HETUYECKOTO0 KOHCYIbTHPOBAHUS,
000CHOBaHHUS SKOJOTMUYECKU 1eJIeco00pa3HOro MOBEACHUS B OKPYXAIOIIeH MPUPOTHON cpele, aHalu3a BIUSHUS XO3SMCTBEHHOU NEATEIbHOCTH
YeloBeKa Ha COCTOSIHHE IMPHPOJHBIX U HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAHMs K MPHUKJIATHOW HAIMpaBIEHHOCTH y4eOHOro MpeaMera
«buonorus» MPOAUKTOBAHO HEOOXOJMMOCTHIO OOECIEYEHHs YCIOBHM ISl pelIeHHs OJHOM M3 aKkTyaldbHBIX 3a7ay HIKOJLHOTO OWOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpearnoiaraetT (GopMUpOBaHHE Y 00yUaIOIIUXCS CIIOCOOHOCTH aIaliTUPOBATHCS K U3MEHEHMSIM JIWHAMUYHO Pa3BHUBAIOIIETOCS
COBPEMEHHOTO MUpa.



buonoruss Ha ypoBHE cpemHero oOmero oOpasoBaHus 3aHWMaeT BaxkHOe MecTo. OHa oOecrieunBaeT (GOPMHUPOBAHUE Y OOYJAFOIIMXCS
MIPEJICTABJICHHUIA O HAYYHOU KapTHHE MUPA, PACIIUPsIeT ¥ 0000IIaeT 3HAHUS 0 )KHBOU MPUPOJEC, €€ OTIMUUTEIIBHBIX IIPU3HAKAX — YPOBHEBOH OpraHU3aIiH
U SBOJIIOLINH, CO3/1AET YCIOBHS IUISi: TIO3HAHMS 3aKOHOB JKMBOW MpUpoAbl, GopMupoBanus GyHKIHOHAIBHONW I'PAMOTHOCTH, HABBIKOB 37J0POBOTO U
0e30MmacHOTo 00pa3a KU3HH, YIKOJOTHYECKOTO MBIILICHUS, ICHHOCTHOTO OTHOIICHHUS K KUBOU IIPHUPOJIC U YEITOBEKY.

bonbiioe 3HaueHue OHOJIOTUS UMEET TaKKe Ui PEIICHUs BOCHHUTATEIbHBIX M Pa3BUBAIOIIMX 3aJad CpeaHero ooiero oOpa3oBaHMs,
coumanuzanuu oOywarouuxcsa. W3ydenuwe Ouosnoruu oOecrieunBaeT ycloBUS Ui (OPMUPOBAHUS HHTEIIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMAaLIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYphl, CIOCOOCTBYET MHTErPALUK OMOJIOTMYECKUX 3HAHUM ¢ MPEICTaBICHUIMU U3 APYTrUX YU4E€OHBIX
MIPeIMETOB, B YaCTHOCTH, (U3MKH, XUMUU U reorpaduu. HazBaHHbIe MOJIOKEHUSI O NpeaHa3HAYeHUU ydueOHoro mpeamera «buojorus» coctaBUIN
OCHOBY JUIsI OTIpe/IeICHHsI TOAX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €T0 COAEP KaHUSI, TPEICTABICHHOTO B IpOrpaMMe M0 OHOJIOTHH.

Ot6op coxepkanusi yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE OCYIIECTBJIEH C TO3WIUNA KYJIbTYpOCOOOpPA3HOTO TMOIX0/a, B
COOTBETCTBUU C KOTOPHIM OOyYaromivecsl OJKHbI OCBOMTH 3HAHMSI M YMEHHUsS, 3HAYUMBbIe Uil GOpMHUpPOBaHUS OOIIEH KYIbTYpbI, ONpEAesSIonne
aJICKBaTHOE TIOBEJICHUE YEIOBEKA B OKPYKAIOIICH MTPUPOTHOM cpesie, BOCTPEOOBAHHBIC B MOBCEIHEBHOM )KM3HU U MTPAKTUUECKOM JesaTenbHocTH. Ocoboe
MECTO B ATOM CHCTEME 3HAHWWM 3aHMMAIOT JIEMEHTHI COACPKAHUS, KOTOPBIE CIyKaT OCHOBOH yIsi (hOpMUPOBaAHUS MPEIACTABICHUNH O COBPEMEHHOM
€CTECTBEHHO-HAY4YHON KapTHHE MUpPa U LIEHHOCTHBIX OPUEHTAIIX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'YMaHU3ALUN OMOIOTHYECKOT0 00pa30BaHMUsL.

CrpykTypupoBaHHE COJIepKaHusl yUeOHOro MaTepralia B MporpaMme 1o OMOJIOTUN OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN
00 OTIMYUTENBHBIX OCOOCHHOCTSX KUBOW HMPUPOJBI, O €€ YPOBHEBOM OpraHM3alliy U IBOJIOLUU. B COOTBETCTBUU C 3THUM B CTPYKTYpe Y4eOHOTO
npenMera «buosiorus» BbIIEICHBI CIENYIOIINE COAepXaTellbHble JIMHUU: «buosorus kak Hayka. MeToabl HaydyHOro mno3HaHus», «Kimetka kak
Oouosnoruueckas cucreMa», «OpraHusM Kak Ouojorumyeckas cuctema», «CucreMa MU MHOTrooOpasue OpraHMYEcKOro MHUpPa», «IBOJIIOLHUS >KUBOU
MPUPOABD), «DKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

HeHL HU3YUYCHUA y‘IC6HOFO npeamMceTa «buonorus» Ha 6a30BOM YPOBHC — OBJIAICHUC 06y‘IaIOIJ_II/IMI/IC$[ 3HaHUAMH O CTPYKTypHO'(I)YHKHHOHaHBHOﬁ
OpraHr3alu >KUBbLIX CUCTCM PA3HOI'O paHra u ano6peTeHHe YMCHI/Iﬁ HCIIOJIb30BAaTh 3THU 3HAHUA I I'PAMOTHBIX HeﬁCTBHﬁ B OTHOILIEHHH 00OBEKTOB
JKUBOM OpUpPOAbI U PCIICHUS PA3JIUIHBIX )KU3HCHHBIX HpO6H€M.

ZIOCTI/I)KGHI/IC LEJI U3YUCHUA yqe6H0r0 npeamMeTa «buonorus» Ha 6a30BOM YPOBHE oOecrneynBaeTcs peHICHUEM CICAYIOIIUX 3a/1a4:
OCBOCHHUC O6y‘IaIOIJ_II/IMI/IC$I CHCTEMbI 3HAHUH O OMOJIOTHYCCKHX TCOPUAX, YUCHUAX, 3dKOHAX, 3dKOHOMCPHOCTAX, THIIOTE3aX, IPpaBUJIaX, CIIYKaAIlUuX

OCHOBOM MJIs (bOpMHpOBaHI/I}I Hpe,I[CTaBJ'IeHI/Iﬁ 0 eCTeCTBeHHO-Hay‘lHOﬁ KapTUHC MHUpA, O METOJAaX HAYYHOI'O NNO3HAHUA, CTPOCHUH, MHOF006pa3I/II/I u
0COOEHHOCTSX KUBBIX CUCTEM pa3Horo ypoBHs OpraHu3annu, BbIAAOMIUXCA OTKPBITUAX U COBPEMCHHBIX MCCIICJOBAHUAX B 6I/IOJ'IOFI/II/I;



(bOpMI/IpOBaHI/Ie y O6y'-IaIOHII/IXC$I IMMO3HABATCIIbHBIX, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B nponecce aHajini3a JaHHBIX O ITYyTAX
pa3sBUTHA B OouoJioruu HAaY4YHBIX B3IJIAO0B, I/I[[Gﬁ 1 IOAXO0J0B K U3YYCHHIO JKMBBIX CUCTCM PA3HOI'O YPOBHA OpraHu3alnu,

CTaHOBJICHUE y OOyJaroImmxcsi OOMmEel KyJIbTypbl, (YHKIIHMOHAIHHOW T'PAMOTHOCTH, Pa3BUTHEC YMEHUH OOBSICHATH W OIICHUBATH SIBJICHUS
OKPYXAIOIIEr0 MUPA KUBOU MPUPO/IbI HA OCHOBAHUY 3HAHUM U OTBITA, MMOJTYYCHHBIX TPH U3Y4€HUH OUOJIOTHH;

(¢bopMupoBaHHE y OOY4YalOIIMXCS YMEHHH MJUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKHUX 3HAaHWM B MPAKTHYECKOW AEATEIbHOCTU YEJIOBEKa,
Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHMOTEXHOJIOTUI;

BOCIIUTaHHE YOEXIAEHHOCTH B BO3MOKHOCTH II03HAHHUS 4YEJIOBEKOM >KUBOW MPUPOJIbI, HEOOXOJUMOCTH OEpeXHOro OTHOLIEHUS K HEl,
cOOIOACHNS STHUYECKUX HOPM IPU MPOBEICHUHN OMOJIOTUYECKUX HUCCIIEIOBAHUIA;

OCO3HAHHE IIEHHOCTH OHWOJIOTUYECKHX 3HAHUN [UIsl TOBBIIIEHUS YPOBHSA JKOJIOTUYECKON KyNbTYpbI, Uil (POPMHUPOBAHUS HAYYHOTO
MHPOBO33PEHHUS;

MPUMEHEHHE TIPUOOPETEHHBIX 3HAHUM W YMEHUW B MOBCEIHEBHOM JKM3HHU ISl OIEHKH IOCIEACTBUI CBOCH AESITEIBHOCTH IO OTHOIICHHIO K
OKpYXalollen cpesie, COOCTBEHHOMY 37I0pOBbIO, 000CHOBAHHE M COOTIOICHUE MEP MPOPUITAKTUKH 3a00JICBAHHIA.

B cucreme CpeaHero 061uer0 06p330BaHI/I${ «BI/IOJ'IOFI/IH», n3ydacmas Ha 0a30BOM YPOBHE, SABJISACTCA 00s13aTeNILHBIM y‘IC6HBIM mpeaMcEToOM,
BXOJAIIMM B COCTAaB HpC,I[MCTHOﬁ oOnacTu «ECTGCTBeHHO'HayLIHBIe IpCAMETBD).

Jlst u3ydeHus: 6MoJIoruu Ha 6a30BOM YpOBHE CpeiHero odiiero oopasoBanus otBoauTcs 68 yacos: B 10 kimacce — 34 vaca (1 yac B Hezeno), B
11 ximacce — 34 gaca (1 yac B Hezemo).

COJEPKAHUE OBYYEHUA

10 KJIACC



Tema 1. buosiorusi kKak Hayka.

buonorns kak Hayka. CBsi3b OMOJOTMM C OOINECTBEHHBIMH, TEXHHYECKHUMHU W JIDYTUMHU €CTECTBEHHBIMH Haykamu, (uiocoduelt, 3THKOM,
ACTETUKOU M TipaBoM. Pons Onosoruu B GOpMUpPOBaHNU COBPEMEHHON HAYYHOU KapTHHBI Mupa. Cucrema OMOJIOTHYECKHX HAYK.

MeTopl MO3HAHUS KUBOUM MPUPOJIbI (HAOTIOIeHNE, SKCIIEPUMEHT, OMUCaHue, U3MepeHne, Kiaccudukaius, MOJAeIMPOBAHNE, CTATUCTUYECKAs
00paboTKa JaHHBIX).

JdemoHcTpaumnu:
IMoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbros, k. Yorcon u ®@. Kpuk.

Tabnuiet u cxembl: «MeToIbl TTIO3HAHUS KUBOU TTPUPOIBI.

JlaGopaTopHble M IpaKTU4YecKue padoTbi:

[Tpaktrueckas padota Ne 1. «Mcmonb30BaHue pa3IUYHBIX METOOB MPU U3YYCHUU OMOJIOTHUYECKIX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIUS.
XKusble cucteMbl (0MOCHCTEMBI) KaK MpeAMET u3yueHus ouonoruu. OTaudne KUBBIX CUCTEM OT HEOPTaHHUUECKON MPUPO/IBL.

CpoiicTBa OHOCHMCTEM M HMX pa3HOOoOpa3zue. YPOBHM OpraHu3alvyd OHOCHUCTEM: MOJEKYISPHBIN, KICTOYHBINA, TKAHEBBIM, OpraHU3MEHHBIH,
MOMYJISIITHOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMOTe01IeHOTHYECKU ), OMoC(epHBIii.

JdeMoHcTpanum:

Tabnuikl U cxembl: « OCHOBHBIC IIPpU3HAKU KU3HW», ((YPOBHI/I OopraHu3alun JKUBOM mpupoabD».

Ob6opynoBanue: moaens Mojekynsl JJHK.




Tema 3. XuMnueckuii cOCTaB U CTPOEHHE KJIETKH.
XUMUYECKUN COCTaB KJIETKH. XUMHYECKHE 3JIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bo/1a 1 MUHEpaIbHbIE BEILIECTBA.
DYHKIIMU BOJIBI U MUHEPATBHBIX BEIIECTB B KiIeTKe. [loanep:kanre ocMOTHYECKOTO OasiaHca.

benku. CocraB u ctpoeHue 0eiakoB. AMUHOKHCIOTHI — MOHOMEPHI O0enkoB. HezaMeHnMble U 3aMEeHHMble aMUHOKHUCIIOTHI. AMHUHOKHUCIIOTHBIN
COCTaB. YPOBHHU CTPYKTYpbI O€IKOBOI MOJEKY/bl (IEpBUYHAS, BTOPUYHAs, TPETUUHAS U YETBEPTHUHAs CTPYKTypa). XMMHUUYECKHE CBONCTBA OENKOB.
buonornueckue QpyHkIM OEIKOB.

depMeHThI — buosiornueckue kartanuzatopsl. CTpoeHue ¢pepMeHTa: akTUBHBIHN LIEHTp, cyOcTpaTHas crenuduyHocts. KodepmenTsl. BuraMuHsl.
Otnnuns (pepMEHTOB OT HEOPraHMUECKUX KaTaIu3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TJIOKO3a, prub03a W JI€30KCHPU003a), Tucaxapuasl (caxaposa, JIaKTo3a) W IMojrcaxapuabl (Kpaxmall, TJIIHKOTEH,
1eJuTI003a). bruomornueckue GyHKIIUU yriIeBOIOB.

Jlunuael: Tpurauuepuasl, hocomunuasl, crepounsl. I'uapodunsHo-THapodoOHBIE cBOiicTBa. bruonornyeckue Gynkiuu aunuaoB. CpaBHEeHHE
YTJIEBOAOB, OETTKOB U JIMMIUJOB KaK HICTOYHUKOB SHEPTUU.

Hyxnennoseie kucnotel: JIHK n PHK. Hykneotuabr — MmoHOMepsl HykiIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JIHK. Ctpoenune u GpyHkumnm
PHK. Buast PHK. AT®: ctpoenue u GpyHKIUU.

]_II/ITOJ'IOFI/IH — HAayKa O KJICTKC. Knerounas TCOPUA — IIPUMEDP B3aUMOICUCTBUS UJICH U (1)8.KTOB B HAYYHOM IIO3HAHUH. MeTo bl HU3YUCHUS KIICTKHU.

Krnerka kak OCJI0CTHAad XHUBasi CUCTEMA. O6H_II/IG IMMPU3HAKU KIJIICTOK: 3aMKHYTasl HaApYyKHas1 MCM6paHa, MOJICKYJIbI I[HK KaK reHeTHYECKUI alrapar,
CHUCTeMa CUHTe3a OeKa.

Tunel KIETOK: OYKApHUOTHUYCCKAA U IMPOKAPHUOTHYCCKAs. OcoOeHHOCTH CTPOCHUMA HpOK&pHOTH‘ICCKOﬁ kinetku. Knerounas crenka 6aKTepHﬁ.
CTpOGHI/IC ByKapI/IOTI/I‘-IeCKOI\/’I KineTku. OCHOBHBIC OTIIMYHS paCTHTCHLHOﬁ, ’)KMBOTHOU U FpPI6HOI>i KJICTKH.



[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIECTOYHAs CTEHKA, TIIMKOKAIMKC, nX (yHKuH. [Imazmatudeckas memOpana, e€ cBOWCTBAa U (YHKIIHH.
Huronna3zma u e€ opranounsl. OgHomemOpanubie opranoubl kinetku: IIIC, anmapar ['onbmku, muzocomsbl. [ToayaBTOHOMHBIE OpraHOUBI KJIETKH:
MUTOXOHJIpUH, TutacTuibl. [Iponcxoxkaenne MUTOXOHapU U Tuiactul. Bunel wiactun. HememOpanHbie OpraHou/ibl KJIETKUA: pUOOCOMBI, KJIECTOUHBII
LIEHTP, LICHTPUOJIH, PECHUYKH, )KTYTUKU. DYHKIIMU OPraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynsTopHbli LIeHTp KiIeTKku. CTpoeHue sijpa: siiepHas 000J09Ka, KaproIia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIETKE.

JdemoHcTpaumnu:

IMoptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llnelinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

[Inarpammel: «Pacnpenenenne XMuMHYECKUX AIEMEHTOB B HEXKUBOUM TPUPOJIey, «PactipeienneHne XuMHIECKUX JIIEMEHTOB B dKUBOU MPUPOJIEN.

Tabauibl u cxemsl: «I[lepuoauueckas Tabnuia XUMHYECKUX dJIEMEHTOB», «CTpoeHue MOJeKynbl BOIbDy, «buocunrtes Oenkay, «CTpoeHue

MoJIeKyIbl Oenkay, «Ctpoenue pepmentay, «Hyknennossie kuciaotel. JJHK», «Ctpoenne momnekynbr AT®», «CtpoeHne 3yKapuOTUYECKON KIETKHY,

«CTpoeHue )KUBOTHOM KIETKN», «CTpOECHHUE PACTUTEIbHOU KIETKWY», «CTPOEHUE TPOKAPUOTUUECKOU KIETKW», « CTpOEHUE sAlIpa KIETKN», «YTIEBOIbIY,
«JIunouae.

O6opynoBaHue: CBETOBOII MHUKPOCKOI, 00OpyAOBaHME [UIsi HPOBEACHHS HAOIIOACHUN, HM3MEPEHUH, AKCIEPUMEHTOB, MHUKPOIpEHapaThl
PACTUTENBHBIX, )KUBOTHBIX U OaKTEPHATBHBIX KIETOK.

JlabopaTopHble H NIpaKTHYecKue padoThbi:
Jlaboparopnas pabota Ne 1. «M3ydeHne KaTaTUTHYECKOW aKTUBHOCTH ()epMEHTOB (Ha IPUMEPE aMUIa3bl I KaTajaas3bl)y.

JIabopatopHas padota Ne 2. «M3yueHue cTpoeHHs! KJIETOK pacTeHHH, )KUBOTHBIX U OaKTEepU MOJT MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpenapaTax
U UX ONUCaHHE».



Tema 4. JKuzneaeaTeJbHOCTh KJIETKH.

OOMeH BemecTB, WM METa00IM3M. ACCUMUIIAINS (TUTACTHYECKUH OOMEH) U I CCUMIIIALIUS (SHEPreTHYeCKUid 0OMEH) — JIBE CTOPOHBI €IMHOTO
npouecca Mmetabosnn3ma. Pojb 3aKOHOB COXpaHEHHUS BELIECTB M SHEPIUH B TIOHUMAaHUN MeTa0oIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIl. Poib pepMeHTOB B 0OMEHE BEIECTB U MPEBPALLEHUHN SHEPTUU B KIIETKE.

®dotocunrte3. CBeroBas u TemMHOBas (a3bl oTocunrte3a. Peakiuu doTocunresa. DPppekTuBHOCTh POTOCUHTE3a. 3HAUEHHE (POTOCUHTE3A ISt
KU3HU Ha 3emuie. BinusiHue ycnoBuii cpesibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XemocuHTe3. XeMOCUHTE3UPYIOLIe OakTepuy. 3HaYeHUE XEMOCHUHTE3a JUIsl )KU3HHU Ha 3eMile.

DHepreTuyeckuii oOMeH B KieTke. Paciiernsenne BelecTs, BblIeJIeHHE U aKKyMYJIUPOBaHNE SHEPTUU B KJIETKE. DTalbl SHEPreTHUECKOro 0OMEHa.
I'mukonus. bpokenune u ero Buabl. KucnopogHoe okuciieHue, Wiad KjieToyHoe npixaHue. OxucnutenbHoe QochopunupoBanue. IPPEeKTUBHOCTD
SHEPTreTUYECKOro OOMeHa.

Peakun matpuunoro cuntesa. ['enernueckas napopmanus u JIHK. Peanmuszanus renerrndeckoit nHbopMaIuu B KIeTKe. [ eHeTHYeCKuidl Ko U
ero cBorictBa. Tpanckpunuus — Mmatpudablii cuaTe3 PHK. Tpancmsiius — 6uocunTes Oenka. Drtanbl Tpanchasuun. KonupoBanue aMuHOKUCTOT. Posb
pubocoM B OuocuHTE3€e OeKa.

Heknetounsie ¢opmbl xu3zHu — Bupycsl. Mctopust otkpbiTus BupycoB (. Y. MBanoBckuit). OCOOEHHOCTH CTPOEHUS M KUIHEHHOTO IUKJIa
BUpycoB. bakrepuodaru. bone3Hu pacreHuil, )KMBOTHBIX M YEJIOBEKAa, BBI3bIBacMbIe BHpycamu. Bupyc ummyHonmedummra uenoBeka (BUY) —
Bo3Oyautenb CITM1a. OOpaTHas TpaHCKpHUIILIHS, peBepTa3za u nHTerpasa. [Ilpodunakrrka pacupocTpaHeHUs] BUPYCHBIX 3a00JICBaHMIA.

JdemMoHcTpanum:

IMoptpetsr: H. K. Konsnos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmauiel u cxembl: «Tunbl nuTaHus», «Metabonusmy, «MHUTOXOHIpUS», «DHEPreTHUecKuii oOMeH», «Xmoporuiacty, «DOTOCHUHTE3,

«Crpoenune JIHK», «CtpoeHue u QpyHKIMOHUpOBaHUE reHa», «CuHTe3 Oenka», «l'eHetmueckuil ko, «Bupyce», «bakrepuodarny, «CtpoeHue u
xu3HeHHbIH 1ukn Bupyca CIIM1a, 6akrepuodaray, «Pemnukanus JJTHK».

Ob6opynoBanue: mojenu-anmiaukanuu «Y nsoenne JJHK u tpanckpunuus», «buocunres 6enka», «CTpoeHue KIETKU», MoAeb cTpykTypbl JTHK.




Tema S. PasMHOKeHHe U HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslil nuki, WM >KW3HEHHBIM mukn kinetkd. MHTepdaza m mutos. [Ipouecchl, nporekaromue B uHTEepdaze. Permkanus — peaxius
MarpuuHoro cuHteza JIHK. Crpoenne xpomocom. XpoMOCOMHBIM HabOp — KapHOTHUI. JIMIUIOMAHBIA M TalIOUJIHBIH XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. [luTonornyeckne OCHOBBI Pa3MHOXKEHUS U MHIUBUIYAJIbHOTO PAa3BUTHUS OPraHU3MOB.

Jenenne knetkn — muto3. Craguu muto3a. IIponeccel, npoucxoaaniye Ha pa3HbIX CTaAUsAX MUTO3a. BHOJIOTMYeCKUi CMBICIT MUTO3A.

[Iporpammupyemast rudesb KIETKH — arornTo3.

(DOpMI)I Pa3sMHOKCHHUSA OPraHu3MOB: Oecroyioe W TOJIOBOE. BI/IJII)I 0ecIoJI0ro PAa3SMHOXKCHHA: JCJIICHHUE HAJABOC, ITOYKOBAHUC OJHO- U
MHOT'OKJICTOYHBIX, CHOpOO6p330BaHI/Ie, BEIrCTaTUBHOC PAa3MHOXCHHUC. I/ICK}’CCTBCHHOG KIIOHUPOBaHUE OPraHMu3MOB, €0 3HAYCHHUEC JI CCIICKIIUU.

ITonoBoe Pa3MHOKCHHE, €TI0 OTIIUYUA OT Oecmooro.

Meiio3. Cranuu meiiosa. [Ipoueccsl, mpoucxonsaume Ha ctaausx meios3a. [loBenenue xpomocom B menose. Kpoccunrosep. bruosornyeckuii
CMBICII U 3HAaUYE€HHE Meio3a.

I'amerorenes — mporecc 00pa3oBaHMsl MOJOBBIX KJIETOK Yy KMBOTHBIX. [1010BbIEe jkene3bl: ceMEeHHUKU U auyHuKd. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KIJIETOK — rameT (CrepMaTo30u], SHIEKIeTKa) — crepMaroreHe3 M oBoreHe3. OCOOEHHOCTH CTPOCHUS SHIEKIETOK M CIepMaTO30U[IOB.
OmnonotBopenue. [laprenorenes.

NunuBuayansHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (dMOpHOreHe3). DTambl SMOPHOHAIBHOTO Pa3BUTHS y IMMO3BOHOYHBIX
KUBOTHBIX: JIpOOJIeHUE, racTpyisuus, opraHorenes. [loctomOpuoHanbHOE pa3BUTHE. TUIBI MOCTAIMOPHUOHAIBLHOTO PA3BUTUS: MPSAMOE, HEMPSIMOE
(nunHOYHOE). BiusiHue cpeibl Ha pa3BUTHE OPraHU3MOB, (JaKTOPBI, CIIOCOOHBIE BHI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poctun pa3BUTHUC paCTCHHﬁ. OnTorcHes IBCTKOBOI'O PACTCHUA: CTPOCHUEC CEMCHU, CTAANU PA3BUTHUS.

JdeMoHcTpanum:



Tabnuiet u cxembl: «POPMBI pa3MHOXKEHHS OPTaHU3MOBY, «/[BOIIHOE OTIIIOIOTBOPEHHUE Y IIBETKOBBIX paCTeHUNY, «BereraTHBHOE pa3MHOKEHHE
pactenuit», «Jlenmenue kimetku Oaktepuii», «CTpOCHHE MOJOBBIX KIETOK», «CTpoeHue xpomocombl», «Knetounslii muki», «Permukanus JIHK»,
«Muto3», «Meio3z», «lIpsamoe u HenpsMoe pa3BUTHEY», «]'aMeTOreHe3 y MIEKONUTAIOIIUX U YeloBeKa», « OCHOBHbBIE CTa/lM OHTOTEHE3a».

OO0opynoBaHue: MUKPOCKOII, MHKporpernapaThl «CrnepMaTo30UAbl MIICKOTHUTAIONIETO», «SHleKkieTka miekonuTaromiero», «KapmoknHnes B
KJIETKaX KOpeIIKa JyKay, MarHWTHast MOJIeNIb-anTumkanus «Jlenenue knetku», moaens JJHK, monens meTadazHoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PadOThI:
JIabopatopHas padota Ne 3. «HaOmroenne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTtopHnas padota Ne 4. «/3y4eHne cTpOeHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTax.

Tema 6. HaciieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.
[Ipenmer u 3amaun reHeTuku. Mcropus pa3BUTHS T€HETUKU. POb HUTOIOTHM ¥ SMOPHOJIOTHH B CTAaHOBJICHUU I'eHETHKH. Bkiag poccuiickux u
3apyO0eKHBIX YUEHBIX B Pa3BUTHE M€HETUKH. MeTOIbl TeHETUKU (TUOPUIONOTUYECKUH, IUTOTEHETUYECKUH, MOJIEKYISIPHO -TeHeTu4Yeckuii). OCHOBHBIE

reHEeTUYECKHE MOHATHS. | eHeTnuecKas CHMBOJIMKA, UCII0JIb3yEeMas B CXEMax CerHlHBaHHfI.

3aKOHOMEPHOCTH HAcleJ0BaHUS MPU3HAKOB, ycTaHOBIeHHbIe ['. Menaenem. MoHOrubpuaHoe cKpelMBanue. 3akoH eInHoo0pa3ust THOPHUIOB
nepBoro nokosenus. [lpaBuno nomuHupoBanus. 3aKOH pacilerUieHusl MPU3HAKOB. [ unores3a uncToTsl ramer. [lonHOE M HEMOIHOE TOMUHUPOBAHUE.

Z[I/IFI/I6pI/II[HO€ CKpCIIMBAHUC. 3aKOH HE3aBHCHUMOTO HaCJICAOBAHUA ITPHU3HAKOB. I_[I/ITOFGHGTI/IIIGCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCIIMBAHMUA.
AHaJ'II/ISI/Ip}/IOIHCC CKPCHIMBAHHC. Hcnonb3oBanue AHAIIM3UPYOMICTO CKPpCIIUBAHUA IS OIIPEACIICHUA IT'CHOTHUIIA 0co0u.

CHGHHCHHOC HACJICAOBAaHUC IIPHU3HAKOB. PatGora T. MopraHa 0 CHCINICHHOMY HACJICAOBAHUIO T'CHOB. HapymeHI/Ie CICIICHUA TI'CHOB B
pe3ybTaTC KPOCCUHTOBCPA.

XpOMOCOMHaH TCOpU HACIICACTBCHHOCTH. I'enetuyeckue KapThblI.



I'emetnka momna. XpOMOCOMHOC ONpCACIICHUEC I10JIA. AYTOCOMI)I " TI0JIOBBIC XPOMOCOMBIL. TI'omorameTHBIC U rereporaMCcTHbIC OPraHU3MBI.
Hacnengosanune IMPU3HAKOB, CHCIIJICHHBIX C IIOJIOM.

N3meHunBoCTh. BHIbl HM3MEHUMBOCTH: HEHACJIEICTBEHHAs M HACleACTBeHHas. Poyib cpeapl B HEHACIEACTBEHHOW W3MEHYHMBOCTH.
XapakTepucTuka MoAu(pUKallMOHHON U3MEHUNBOCTH. BapuannoHHslil ps 1 BapuaumoHHas kpusas. Hopma peakuuu npusHaka. KosmdyecTBeHHbIE U
KaueCTBEHHbIE TPU3HAKU U UX HOpMa peakunu. CBoiicTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnencrBennas, uiam reHOTUIUYECKas, U3MEHUYNBOCTh. KOMOMHAaTHBHAS M3MEHUNBOCTh. Mei03 1 1010 BO# Ipoliecc — 0CHOBA KOMOMHATUBHOM
M3MEHUMBOCTH. MyTaloHHas u3MeH4YuBocTh. Kiaccudukanuss Myranuid: TeHHbIE, XPOMOCOMHBIE, T€HOMHBbIE. YacToTa M NpPUYMHBI MyTalUil.
Myrarensble ¢pakTopbl. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HacleAcTBeHHON n3menunBocty H. . Basuiona.

BHGS[)IepHaSI HaCJICACTBEHHOCTh U U3MCHYMUBOCTD.

I'enetnka venoBeka. Kapuotun demoBeka. OCHOBHBIE METOJIbI T€HETHUKH YEJIOBEKA: TCHEATOTUYECKUM, OJM3HENOBBIN, ITUTOTCHETHYECKUH,
OMOXUMHUYECKHM, MOJICKYIIpPHO-TeHeTHUeCKrii. COBpEMEHHOE OIpe/iesieHHe TeHOTHUIIA: MMOJTHOTEHOMHOE CEKBEHUPOBAHHE, TeHOTUITHPOBAHUE, B TOM
yucie ¢ nomonisto [11[P-ananmm3a. HacneacTBennsie 3a001eBaHus YeI0BEKa: TeHHbIE 00JIE3HHU, OOJIE3HH C HACJICICTBEHHON MPEIPacoIOKEHHOCTHIO,
XpoMOCOMHBIE OoJie3Hr. CoMaThyeckue W TeHepaTHuBHbIe MyTaruu. CTBOJIOBBIC KJIETKU. [IpwHIMIBI 370poBOTO 00pas3a >KW3HU, IUATHOCTHKH,
podUIAKTUKH U JICUCHUS TCHETUUECKHUX 00sie3Hel. MeIMKO-TeHeTHUeCKOe KOHCYIbTUPOBAaHNE. 3HAYCHUE METUIIMHCKON TEHETUKU B MPEOTBPAIICHUN
M JIEYEHNH T'€HETHYECKUX 3a00JIEBaHUI UesIoBeKa.

JdemoHncTpaumnu:
Hoptperst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodeer-Pecosckuii, H. 1. BaBumos.

TaOnuuel U cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE U €ro LIUTOTEHETUYECKas OCHOBa», «3aKOH PACILEIUIEHUS U ero IMTOreHeTHyecKas
OCHOBa», «3aKOH YHCTOTBI ramer», «JlurubpunHoe ckpeuuBaHue», «L{UTOJOrMUECKHE OCHOBBI JUTHOPUAHOTO CKpEIMBaHUSL», «Meho3y,
«B3aumMopelicTBue alsenbHbIX T€HOBY, «I eHeTHuecKue KapThl paCTeHH, )KUBOTHBIX M UeIOBEKay, «I eHeTnka nojia», «3aKOHOMEPHOCTH HacJe10BaHus,
CLIETIJICHHOTO C MOJIOM», «KapuoTHIlbl 4eIoBeKa U )KMBOTHBIX», «Buibl n3MeHunBOoCTHY, «MOau(puKalmoHHas U3MEHYMBOCTbY, «HacnenoBanue pesyc-
¢baxTopay, «'eHeTuKa rpymni KpoBu», «MyTallMOHHAsT H3MEHUHBOCTb.

Ob6opynoBanue: MoAeNu-anIuIMKau «MOHOTHOpUAHOE CKpeluBanuey, «HemomHoe nomuHHpOBaHHE», «J{MTHOPUIHOE CKpElIUBaHUE,
«Ilepexpéct XxpomMocom», MHUKPOCKON M MUKporpemnapaT «Jlpo3oduna» (Hopma, myranuu (QOopMbl KPBUIREB M OKpackH Tena), repbapuii «['opox
TIIOCEBHOMN.




JlabopaTopHble U NPAKTHYECKUE PadOThI:

JlaGopatopHast pabota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTHOPHIHOTO ¥ JUTHOPUAHOTO CKPEUIMBAHHS y JAPO30(HIBI HAa TOTOBBIX
MUKPOIIperapaTaxy.

JlabopaTtopHnast pabota Ne 6. «3ydyeHne Mo au(pUKaMOHHON U3MEHYUBOCTH, TIOCTPOCHNE BAPUAITMOHHOTO Psijia U BApUALIMOHHON KPUBOI.
JlabopaTtopHnast pabota Ne 7. «AHanu3 MmyTaruii y 1po30¢uiabl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[IpaxTueckas padota Ne 2. «CocTaBiieHHe U aHAJIU3 POJIOCTOBHBIX UEIOBEKA.

Tema 7. Cesnexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknus Kak HayKa U TIporiecc. 3apoxkAeHUe CeleKInn 1 foMmectukamus. Yuenue H. M. BaBuioBa o 1ieHTpax mporCcX0kKACHHUS 1 MHOTOOOpa3ust
KyJIbTYpPHBIX pacTeHUH. L{eHTpBI MPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COPT, MOPOIa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIUU. MaccoBblil M WHAMBUAYaAJIbHBI OTOOPHI B CENEKUWU pAacTeHUH M KUBOTHBIX. OIleHKa 3KcTephbepa.
bnuskopoicTBeHHOE ckpeniuBanue — UHOpuauHT. Yucras auHus. CKpelrBaHue YUCThIX JuHUM. ['erepo3uc, unu rubpunnas cuna. Hepoacreennoe
cKpelrBanue — ayropuaunr. Otaanéunas rudbpuansanus u e€ yernexu. VIckycCTBEHHBINM MyTareHes 1 MoJlydeHUe MOMUIIIOUI0B. J{oCTIKeHUs ceeKIuu
pacTeHMi, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexnonorus kak OTpaciib IIPOU3BOJACTBA. I'ennas HWHXXCHCPHA. OTansl CO31aHuA peKOM6HHaHTHOﬁ HHK U TPAHCTCHHbLIX OPIraHHU3MOB.

Knerounas HUHXXCHCPHA. Knerounsre KYJIBbTYPBI. MI/IKpOKJ'IOHaJ'ILHOC Pa3MHOKCHHUC paCTeHI/Iﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTUBHBIX
CEIbCKOXO03SMCTBEHHBIX OpraHnu3mosB. DKOJIOTHYECKHE B dTHYCCKHE HpO6J'ICMBI. I'MO - reneTnuecku MO,Z[I/I(I)I/IL[I/IPOBaHHBIe OpraHru3Mhbl.

JleMOHCTpaIuu:

Ioptpetsl: H. Y. Basuios, Y. B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHoB.



Tabmuier 1 cxembl: kKapTa «LIeHTpBI MPOUCXOKICHUS M MHOTOOOpa3Hs KyIbTYPHBIX pacTeHHit», «Ilopoabl JOMalIHUX >KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHwit», «OtnanéHnas rudOpumusanus», «Paboter akagemmka M. @. UBanoBay, «llomummonaus», «OOBEKTB OMOTEXHOJIOTHUNY,
«KiteTouHbIe KyJIbTYpHI U KIIOHUPOBaHUE», «KOHCTpyHpOBaHUE U NIEPEHOC T'€HOB, XPOMOCOM.

O60opynoBaHKEe: MYJISKH IJI0/10B U KOPHEIUIOA0B AUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHui, repbapuii « CenbCKOX03s1ICTBEHHbIE PACTEHUSD.

JlabopaTopHble U NPAKTHYECKUE PadOThI:

Okckypcust «OCHOBHBIE METOJAbI M JIOCTHXKEHHUS CENEeKLIMM PAcTeHWH M KMBOTHBIX (HAa CEJEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (depMmy,
COPTOMCIIBITATENBHBIA YYaCTOK, B TEIUIMYHOE XO35ICTBO, J1a00PaTOPHIO arpoyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOMOHHAS OMOJIOTHSA.

[IpennochlIkKi BO3HUKHOBEHUSI IBOJIOLMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPHsI U €€ MecTO B OMOJIoTHH. BrusiHue 5BOIIOLIMOHHON Teopun Ha
pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CunerenbcTBa 3BOMONKH. [laneoHTONOrHYecKue: MOoCiIeI0BATEIbHOCTh MOSBICHHUS BUIOB B MAJICOHTOJIOIMUECKOM JIETOMHCH, MEPEeXOHbIe
¢dopmebl. buoreorpaduueckue: cxoAcTBO U paznuyue GayH u Gprop MaTEPUKOB U OCTPOBOB.

9M6pI/IOJ'IOFI/IquKI/ICI CXO0ACTBAa M pasinuus 3M6pI/IOHOB Pa3HbIX BHUIAOB I103BOHOYHBIX. CpaBHI/ITeHBHO'aHaTOMI/I‘leCKI/IeZ T'OMOJIOTHYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'ICKyJ'IprHO'6I/IOXI/IMI/I‘IeCKI/ICZ CXO0JACTBO MCXaHHM3MOB HACJIICACTBCHHOCTHM MW OCHOBHBIX
METa0OJIMIECKUX HYTeﬁ Y BCEX OpTraHHU3MOB.

9BOJ’IIOI_II/IOHH8.5{ TCOpHUA 4. ﬂapBI/IHa. HpeI[HOCBIJ'IKI/I BO3HUKHOBCHUS JapBUHU3MA. Z[BI/I)KYH_II/IC CHJIBI 5BOJIOIIMH BUI0B 110 I[apBI/IHy (I/I36LITOLIHOC
PAa3MHOXKCHUC ITPU OT'PaHUYICHHOCTH PECYPCOB, HeOHpe,Z[eJIéHHaH N3MCHYHUBOCTD, 60pb6a 3a CYICCTBOBAHUC, €CTECTBEHHBIN 0T60p).



Cunrernueckas teopust 3Bosonnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.
Muxkposostonus. [lomynsinus kak equHuIa BUAA U 3BOJIIOLUU.

JiBrokymiue cuibl ((hakTOphI) SBOJIIOIMH BHJIOB B PUPOIe. MyTallMOHHBINA MPOIECC B KOMOMHATHBHAS H3MEHYUBOCTHD. [0y ISIITMOHHBIC BOJTHBI
u apeiid reros. M3omsanus u Murparusi.

EctecTBeHHbIN 0TOOp — HanpaBJIgOLUi (pakTop 3BoJtoIrn. DOpMBbI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yabTat dBojormu. [IpumMeps! npucnocobnaenuii y oprann3mMoB. ApoMop¢o3bl U UINO aIalI TAIlAN.

Bunx u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHMs: reorpaduaeckoe, SKOJIOTHIECKOE.

Makponssosmtoniust. DopMbl HBOTIONUHN: (DUSTETHYECKAs!, TUBEPTCHTHAs, KOHBEPTeHTHAsl, apauieiabHas. HeoOpaTuMocTh IBOIOIUN.

[IpoucxoxaeHue 0T HeCIIeNUaTU3UPOBAaHHbIX NpeAKoB. [Iporpeccupyromas cnennanu3anus. AJanTuBHAs paauarus.

JdemoncTpaumnu:

[Moprpertsr: K. JIunnein, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, 2. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabauiel u cxeMbl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiiey, «3apOoAbIIIN MO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey», «Dopmbl OOpHOBI
3a cymiecTBoBaHue», «EctecTBeHHbIN 0TOOPY, «MHOTOOOpa3ue copToB pacTeHuii», «MHOrooOpasue nopo1 KUBOTHBIXY, «lomymsuny, «MyTanoHHas
WU3MEHUYUBOCTBY, «ApoMopdo3bl», «anoaganranumy, «O01mas aereHepanus», «/IBuxymie cuibl sBotouny, «Kapra-cxema Mapiipyra myTenecTBUs

Y. Napeuna», «boppba 3a cymectBoBaHue», «lIpucnocoOneHHOCTs opraHuzMoBy, «leorpaduyeckoe BuAooOpa3zoBaHUE», «IKOJIOTHUECKOE
BHUJI000PA30BAHUEY.

O6ODVI[OBaHI/IeI KOJUICKOUS HACCKOMBIX C Pa3IMYHbIMHA TUIIAMU OKPACKH, Ha6op IJIOA0OB M CEMSAH, KOJIJICKIHSA ((HpI/IMepLI 3allIUTHBIX
HpHCHOCO6J'ICHPII>i Y ’KUBOTHBIX», MOJCIIb «OCHOBHEIE HaITpaBJICHUA 3BOJIFOIUN, 00BEMHAS MOJCIIb «CTpOGHI/IC T'OJIOBHOT'O MO3r'a IIO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, Kojuiekuus «DopMbl COXpaHHOCTH UCKOIMAEMBIX )KUBOTHBIX M PACTeHUI», Moaeb anmukaus «llepekpéct
XPOMOCOMY, BIIaJKHBIE ITpenapatsl «Pa3BuTHe HacekoMoro», «Pa3Burue narymkm», MUKporpenapar «/lpo3zodunay (Hopma, Myraiuu GopMbl KpbUIbEB
U OKpacKH Tena).



JlabopaTopHble U NPAKTHYECKUE PadOThI:
JIaGopatopHnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

Jlaboparopuas padota Ne 2. «Onrcanue IprUCIocOOICHHOCTH OpraHU3Ma B €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHHME ¥ pa3BUTHE KU3HHU Ha 3emuie.

JloHayyHble TPEICTABJICHUS O 3apOXKACHUU >KU3HM. HaydHble rUmoTe3bl BO3HMKHOBEHHS >KM3HM Ha 3emuie: abWOTeHe3 U MaHCHEepMUSL.
XuMuyeckasi 3BOJIIOLNS. AOMOTEHHBI CHHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHUYEeCKUX. DKCHEPHUMEHTAIbHOE MOJATBEPXKIECHHE XUMUYECKOU
sBomoniy. HawanbHble 3Tanbl Ouonoruueckod sposonuu. ['mmoteza PHK-mupa. ®@opmupoBanune MeMOpaHHBIX CTPYKTYp UM BO3HHUKHOBEHHE

poTokJIeTKH. [lepBrie KIIeTKU U UX 3BoJIoLNS. POPMUPOBAHNE OCHOBHBIX TPYII )KMBBIX OPTaHU3MOB.

PazButne xxu3nm Ha 3emiie 1o spam u niepuoaam. Katapxei. Apxeiickas u mpoTepo3oiickas 3pbl. [1aneo3oiickas 3pa 1 e€ meproIbl: KeMOPUHC KU,
OPJAOBUKCKUN, CHITYPUICKHH, J€BOHCKUA, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.
Kaiino3zoiickas spa u €€ nepuo/ipl: MajJeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOT€HOBBIM.

XapaKTepI/ICTI/IKa KiImMMaTa U IcOJIOTHYCCKUX IIPOLCCCOB. OCHOBHBIE 3Tallbl 3BOJIIOLIUA PACTUTCIIBHOI'O W XMBOTHOI'O MHpPA. ApOMOp(bOSbI y
paCTCHI/Iﬁ U )KMBOTHBIX. HOHBJ’IGHI/IG, pacuBET U BBIMUPAHUC T'PYIIIT )KUBBIX OPIraHU3MOB.

Cucrema OPraHn4YcCKOIro Mupa KakK OTpaKCHHUEC DBOJIIOLIUHU. OCHOBHBIE CUCTEMaTHUYCCKHE T'pyIIbl OPraHu3MoOB.

9BOJ’IIOI_[I/I$I YCJIOBCKaA. AHTpOHOJ’IOFI/I}I KaK HayKa. PazBurue Hpe,[[CTaBJIeHI/Iﬁ O MPOUCXOKIACHUN YCIIOBCKA. MeTtoapl HU3Y4YCHUS aHTPOIIOICHE3a.
CXO,Z[CTBa " pasjinvdus 4CJIOBCKA U KUBOTHBIX. CucreMaTHYECKOC MOJI0KECHHUE YSIOBCKA.

JBwxyme cuibl ((pakTopbl) aHTpororeHesa. HacneacTBeHHass M3MEHYMBOCTb M €CTECTBEHHBIM 0TOOp. OOlIecTBeHHBI 00pa3 >KU3HH,
U3TFOTOBJIEHUE OPYANI TPYAQA, MBIIIJIEHUE, PEYb.



OcCHOBHBIE CTa/IMM U BETBU 3BOJIIOLUHU YEJIOBEKA: aBCTpaJIONUTEKH, YenoBek ymensiid, YenoBek npsamoxoasiui, UenoBek HeaHAEpTaIbCKUA,
YenoBek pasymHbIi. Haxoaku MCKOMMaeMBbIX OCTAaTKOB, BpeMs CYIIECTBOBaHMSA, 00JacTh paclpoCTpaHeHHs, 00BEM TOJIOBHOTO MoO3ra, o0pa3 KHU3HH,
opyausi.

Yenoseueckue packl. OCHOBHbIE OOJIBILIME pachl: €BponeouHas (eBpaszuiickas), HErpo-aBCTPAIOUAHAsA (PKBATOpUAIbHAS), MOHIOJIOMAHAS
(a3marcko-aMepHKaHcKas). YepThl IPUCIIOCOOIEHHOCTH IIPEACTaBUTENEH YeTI0BEYECKUX Pac K YCIIOBUAM CyIIECTBOBaHU. EQMHCTBO 4eI0BEeYECKUX pac.
Kpuruka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. lapBuH.

Tabnuib! u cxembl: «Bo3ankHOoBeHne COTHEUHON CUCTEMBI», «Pa3BuTHe oprannueckoro Mupay, «PactutenpHas KIeTka», « KUBOTHAs KIETKa,
«IIpokapuoTnyeckas kietkay, «CoBpeMEHHas CHCTEMa OpPraHuyYeckoro Mmmupa», «CpaBHEHHWE aHATOMUYECKHX 4YEpPT CTPOEHHUS 4YEIOBEKa U
4eJI0BEKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MECTA MAICOHTOJIOIMUECKUX HAX00K MTPEIKOB COBPEMEHHOI0 YeJIoBeKay, «JpeBHeiiine qoany», «/IpeBHue
moan», «IlepBbie coBpeMeHHbIE I, «UenoBeYecKre pach».

Ob6opynosanue: Mmynsiku «IIpoucxoxaenue yenoBekay (OI0CTbI aBCTPAIONUTEKA, MMUTEKAHTPOIIA, HEAHAepTallblla, KPOMAaHbOHIIA), CICNKU WU
M300paKeHUs] KAMEHHBIX OPY/Hil epBOOBITHOTO YelloBeKa (KaMHHU-YOMIephl, pyOuia, ckpebdia), reoXpoHoJIoruieckas Tabauma, Koyekuus «@opmsl
COXPAHHOCTH MCKOIAEMBbIX KUBOTHBIX U PACTCHUID.

JlaGopaTopHble M IpaKTH4YecKue padoTbi:
[IpakTuueckas padorta Ne 1. «/3yueHue ucKkomaeMbIX OCTATKOB PACTEHUN U )KMBOTHBIX B KOJIICKIIUSIX).

DKcKypcus «IBOJIOLNS OPraHMYeCKOro MUpa Ha 3eMie» (B €CTECTBEHHO-HAYYHBIN WM KpaeBequeCKUil My3eit).

Tema 3. OpranusMsbl H OKpPY>KalOIIas cpeaa.



DKoJIorus Kak HayKa. 321213.‘11/1 H pasacyibl 5KOJIOTHH. MeToapl KOJIOTHYSCKUX HCCIICIOBAHMM. DKOJIOTHYECKOE MHPOBO33PCHUC COBPCMEHHOTI'O
YCJIO0BCKa.

Cpe)lm oOuTaHUs OpraHru3sMoOB: BOAHAA, HA3CMHO-BO3AyIIIHAA, TIOYBCHHAA, BHYTPUOPTaHU3MCHHAs.

Oxosornueckue (akropsl. Kimaccudukanus skojorndeckux (PaxkTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTpomnoreHHbie. [lelicTBue
AKOJIOTUYECKHUX (PaKTOPOB HA OPTaHU3MBI.

AbGunotnueckue (aKTOpBL: CBET, TemIepaTrypa, BIaKHOCTh. dDoromepuomusm. [IpucrnocoOiieHuss OpraHu3MOB K JICHCTBHIO a0MOTHYECKHX
(dhakTopoB. brosornyeckrue puTMBI.

buoTtnueckue ¢pakropsl. Busibl 6MoTHYECKMX B3aUMOACHCTBUN: KOHKYPEHIIHS, XUITHUYECTBO, cUMOMO03 U ero (opmsl. [Tapasutusm, koonepanus,
MyTyalu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HaXJIeOHWYECTBO). AMEHCalIM3M, HeWTpanu3M. 3HaueHHe OWOTHUECKHUX B3aUMOJCHCTBUI UIs

CYIIECTBOBAHHA OPraHU3MOB B ITPUPOJHBIX COO6HIGCTBaX.

DKOJIOTHYECKHE XapaKTePUCTUKH monyasiuuu. OCHOBHbIE MOKa3aTeNu MOMYJSIUU: YHUCICHHOCTh, TUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb,
MPUPOCT, MUTpalus. J[MHaMUKa YUCIEHHOCTH MOMYJISALUN U €€ Perysiusl.

JdemoHncTpaumnu:
optpetsl: A. I'ym6oasar, K. @. Pynse, O. ['ekkens.

TaOJauIbl ¥ CXEMBI: KapTa «HpI/IpOI[HBIe 30HbI 36MJII/I>), «Cpeﬂm oOuTaHus OpraHnu3smoB», <<(DOTOHepI/IOI[I/I3M», ((HOHYJ'IHI_II/II/I», ((3aKOHOMepHOCTI/I
pocTa YUCIICHHOCTHU IOITYJIALUA I/IH(1)y30pI/II/I-TY(1)€J'ILKI/I», «lIuiieBkie LETN.

JlaGopaTopHble H IpaKTU4YecKue padoTbi:
JIaboparopHas padota Ne 3. «Mopdomnoruueckre 0COOEHHOCTH PaCTEHUI U3 pa3HBIX MECT OOUTAHUSD.
JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEycay.

ITpaktuyeckas padora Ne 2. «[1oac4€T MIIOTHOCTH MOMYJISILMNA Pa3HBIX BUIOB PACTCHUI».



Tema 4. Coo01ecTBa ¥ YKOJOrHYeCKUe CHCTEMbI.

CooOuiecTBo opranu3smMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHIOBas, MPOCTPaHCTBEHHasl, Tpoduyeckas (muiieBas). Buapl-1oMUHAHTHI.
Cps13u B OHO1IEHO3E.

Dkojoruueckue cucteMsl (3kocucteMsl). [lonaTue 06 sxocucreme u 6roreoneHo3e. OyHKIMOHAIbHbIE KOMIOHEHTbHI SKOCUCTEMBI: TPOYLEHTHI,
KOHCYMEHTBI, pelylieHTbl. KpyroBopoT BellecTB U MOTOK SHEPruu B dKocucteme. Tpoduyeckue (MUiIeBble) ypoOBHU 3KocucTeMbl. [luniessie 1ienu u
cet. OCHOBHBIE MMOKa3aTeNIM 3KOCHCTEMBI: OMomacca, MPOAYKIHUsA. DKOJOTMYECKHE MUPaMUAbL: MPOIYKLWH, YUCIEHHOCTH, Ouomacchl. CBoicTBa
9KOCUCTEM: YCTOMYMBOCTD, caMoperynsauus, pazsutue. Cykueccus.

ITpupoHBIE SKOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO MM HIMPOKOIUCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE JIKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBl. bHOJOTHYeCKOe U XO3SMCTBEHHOE 3HAYEHHWE arpodKOCHCTEM W
ypOOdIKOCHCTEM.

buopasznoob6pasue kak ¢akrop ycroitunBocTH 3kocucteM. CoxpaHeHHEe OMOJOTHUUECKOTO pa3HO0Opasus Ha 3emiie.

VYuenue B. 1. Bepnaackoro o 6uochepe. ['panuiisl, cocraB u ctpykrypa ouocdepsi. JKuboe BeriectBo u ero ¢pyHkimu. OcodbeHHoctr ouochepbl
KaK 1JI00aJbHOM dKOocHCcTeMbl. J[nHaMu4Yeckoe paBHOBecHe 1 oOpaTHas CBsi3b B Onocdepe.

KpyroBopoTsl BeliecTB U OMOTeOXMMHYECKUE [IUKIIBI AJIEMEHTOB (yriaepoaa, a3oTa). 30HaAIbHOCTh Ouocdepbl. OCHOBHBIE OHOMBI CYIIIH.
YenoseuecTBo B buochepe 3emiin. AHTpOTIOTeHHbIE H3MeHeHUs B buocdepe. [ mobdanbHbIe 5KOIOTHYEeCKUE MPOOIeMBbl.

COCYH.ICCTBOB&HI/IC MMpUpOAbI U YCJIOBCUCCTBA. CoxpaHeHHe 6I/IOpa3HOO6pa3I/I$I KakK OCHOBa YCTOﬁqHBOCTH 6I/IOC(1)epI>I. OcHoBa palrOHAJIBHOI'O
YIIpaBJICHUA IPUPOAHBIMU PECYpCaMU U UX HUCIIOJIb30BAHUC. I[OCTI/I)I(GHI/ISI OHOJIOTUHU U OXpaHa nIprupoabI.

JdeMoHcTpanum:

Ioptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.



Tabmuuer u cxembl: «[IumieBsie nenm», «buorneHos: coctaB u cTpykrypay, «l[Ipupomasie coobmectBay, «llenmn nmutanusy, «IKOIOTHIECKAs
nupamuiay, «buocdepa u yenoBek», «IKocucTeMa MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA XBOMHOTO Jiecay, «brnoneHos Bojoémay, «ArpoLeHOo3»,
«IIprMepHBIE aHTPOTIOIEHHBIE BO3/ICUCTBHS Ha NIPUPOLY», «BakHEeHIIne NCTOYHUKH 3arpsI3HEHHs] BO3/yXa U TPYHTOBBIX BOJ», «llouBa — BakHelas
cocraBsomas onocdepnr», «DakTopsl Aerpagannu mouBy, «llapHUKOBBIN dPPeKT», «PaKTOPBl paIMOAKTHBHOTO 3arpsizHeHust ouocdepsn», «O0mas
CTpyKTypa 6uocdeps», «Pacrpocrpanenue xxu3Hu B ouochepe», «O30HOBEIN SKpanH Onochepsr», «KpyroBopot yriepoaa B 6uochepe», «Kpyrosopor
a30Ta B IIPUPOIECY.

O6opynoBanue: MoJeNnb-anIuInKanus « Tunn4yHbIe OM0oLeHO3bI», TepOapuil «PacTurenbHbie coOOIIeCTBa», KOUeKnU «broneHos», «Bpeautenu
BAYKHEHIINX CEJIbCKOXO3SNUCTBEHHBIX KYIbTYp», FepOapyuu U KOJUIEKIIMHM PACTEHUM U )KUBOTHBIX, PUHAJUIEKAIINE K Pa3HBIM IKOJIOTUYECKUM IpyIIaM
onHoro Buaa, Kpacuas kaura Poccuiickoit @enepannu, n300paxxeHust OXpaHsIeMbIX BUAOB PACTEHUN U )KUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA I[MTPOT'PAMMBI I10 BUOJIOTMMW HA BA30BOM VYPOBHE CPEJHEI'O OBLIEIO
OBPA30OBAHUA

CornacHo ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHMS K PE3yJIbTaTaM OCBOCHHUS OOYJAIOIIMMHUCS TIPOrPaMM CPEIHETO OOIIero 00pa3oBaHus:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JIUYHOCTHBIX PE3YJIbTATOB OCBOCHUS ITPEAMCTA «buoJjorus» BbIJIEICHBI CJICAYHOIIHUEC COCTABJIAOINHNUEC: OCO3HAHUC O6y‘laIOIJ_II/IMI/IC$I
pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ HICHTUYHOCTH — TOTOBHOCTHU K CAMOPAa3BUTHUIO, CaAMOCTOATCIIBHOCTH U CaMOOIIPCACIICHNUIO, HAJIMYNUEC MOTUBAIIUU K O6y‘{eHI/IIO
6I/IOJ'IOFI/II/I, HCJICHAIIPABJICHHOC PA3BUTHEC BHYTPCHHUX y6e)K,[[eHI/II\/’I JIMYHOCTHU HAa OCHOBE KJIFOYEBBIX IIEHHOCTEH U HCTOPHUYCCKUX TpaI[I/II_II/Iﬁ pa3sBUTUA
OMOJIOTUYECKOTO 3HaHHUsA, TOTOBHOCTbL H CIIOCOOHOCTh o6yqa10m1/1xc51 PYKOBOACTBOBATLCA B CBOCM OEATEIbHOCTH I1I€HHOCTHO -CMBICIOBBIMU
YCTaHOBKAaMH, MMPUCYHIUMU CUCTEMC OHOJIOTUYECKOTO O6p2[30BaHI/I${, HaJINYHUEC 3KOJIOTHYCCKOTI'O IMPpaBOCO3HAHMA, CIIOCOOHO CTH CTaBHUTh oejim u CTPOUTH
JKHN3HCHHBIC ITJIAHBI.



JImaHOCTHEIC PE3YJIbTAaThl OCBOCHUA IPEAMETA «bnonorusy JOCTUI'alOTCA B €AUHCTBEC y‘-IC6HOfI 7 BOCIIUTATEIBHOMN JACATCIIBbHOCTU B COOTBETCTBU U
C TpaAUIIMOHHBIMHA pOCCHfICKPIMPI CONMOKYJIBbTYPHBIMH, UCTOPUIYCCKUMH U NYXOBHO-HPABCTBCHHBIMU CHHOCTAMMU, IIPUHATBIMUA B 06HIGCTBG IpaBHUJIaMKn
M HOPMaMU TOBEICHUSI U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIMU JTMYHOCTH,
MaTpUOTH3Ma, YBOXKCHHUS K 3aKOHY U IMPABOIMOPSIKY, YEJIOBEKY TPy/Aa U CTApIIEMy IMOKOJIEHHIO, B3aUMHOTO YBa)KECHHS, OCPEKHOTO OTHOIIEHUS K
KyJbTYPHOMY HACJIEAUIO U TPAAULMSIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoi Denepannu, NpupoJIe U OKPYKaroIEel cpee.

JInyHOCTHBIE pe3ylbTaThl OCBOCHHS ydeOHOTO mpenmera «buonorusy» MOMKHBI OTpa)XaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIUXCs
PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIIMEN JTUYHOCTH, CHCTEMOU IIEHHOCTHBIX OPUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOSKICHU I,

COOTBECTCTBYIOIIMX TPAJUIIUOHHBIM [EHHOCTAM pOCCI/II\/JICKOFO O6HI€CTBa, PaCIMpCHUEC KU3HCHHOTO OIIbITa M OIbITa JACATCIBHOCTH B IPONECCE
pcann3ann OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIUTATEIIFHOM JCATCIBbHOCTHU, B TOM YHCJIC B HaCTHU:

1) rpaKIaHCKOro BOCIUTAHMUS:
c(OpMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00yJaIOUIerocsi Kak akTUBHOT'O M OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIEeCTBA;
OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB M 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTU IIpHU CO3JaHUUN y‘Ie6HbIX IMPOCKTOB, PCIICHUU yLIe6HBIX M II03HABATCJIbHBIX 3aaady,
BBIITOJIHEHUH OMOJIOrHYECKHUX OKCIICPUMCHTOB;

CIIOCOOHOCTD ONpCaACIATb CO6CTB€HHYIO IIO3UIHIO 110 OTHOIICHUIO K ABJICHUAM COBpeMeHHOﬁ ’KU3HHU U O0BSACHATH eé;

YMCHHC YUUTBIBATH B CBOUX ﬂeﬁCTBHHX HeO6XOI[I/IMOCTb KOHCTPYKTHBHOI'O BSaHMO,Z[CfICTBI/IH JIIOAeH ¢ Pa3sHbIMHU Y66)KI[CHI/I$IMI/I, KYJIbTYPHBIMHA
OCHHOCTAMU U COLIMAJIBHBIM ITIOJIOXKCHHEM,

TOTOBHOCTB K COTPYAHHUYCCTBY B IIPOLIECCC COBMECTHOTI'O BLITIOJIHCHUA y‘le6HLIX, MO3HABATCIILHBIX U UCCIICAOBATCIILCKUX 3a1a4, YBA)KUTCIIBHOTO
OTHOIICHUS K MHCHHIO OTIIIOHCHTOB IIPU O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COJACPIKAHUS;

TOTOBHOCTH K FYMaHHTapHOﬁ )41 BOHOHTépCKOﬁ JCSITCIIbHOCTH,



2) NAaTPUOTHIECCKOI'O BOCIIMTAHUSA

c(OpPMHUPOBAHHOCTh POCCUMCKON I'paXAaHCKOW MAEHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY HapoJjy, UyBCTBa OTBETCTBEHHOCTH MeEpE]
PomHoi, ropiocTu 3a ¢BoM Kpal, cBOX0 PouHy, CBOM SA3BIK U KYJIBTYPY, IPOILIIOE U HACTOSIIEE MHOTOHAIMOH AJIBHOTO Hapoa Poccuu;

HEHHOCTHOC OTHOIICHHUEC K IPUPOAHOMY HACJICANUIO U MMaMATHUKAM MPUPOAbI, JOCTUKCHUAM Poccuu B HAayKE, UCKYCCTBE, CIIOPTC, TEXHOJIOTUAX,
TPpYHAE,

CIIOCOOHOCTH OLIEHUBATh BKJIa/l POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U pa3BUTHE OUOJIOTUH, TOHUMAaHUS 3HAY€HUs OMOJIOTMH B TO3HAHUH 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBA;

ujeiHas yoexaEHHOCTh, TOTOBHOCTb K CIIY>KEHUIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HaHHE AYXOBHBIX IEHHOCTEH POCCUIICKOTO HAPOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIOCOOHOCTh OLIEHUBATH CUTYAIIMIO M PUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYAyILIEro;

OTBCTCTBCHHOC OTHOLICHHUC K CBOUM pPOAUTCIAM, CO3JAHUKO CEMbHU Ha OCHOBC OCO3HAHHOI'O HNPHUHATUA IICHHOCTEH CEeMEWHOM >KM3HU B
COOTBCTCTBUU C TPAAULIUAMHU HAPOJIOB POCCI/II/I;



4) ICTETUYICCKOTO BOCIIMTAHUSA:
9CTETUYCCKOC OTHOIICHUC K MUPY, BKIIIOYasA 5CTCTUKY 6I)ITa, HAaYYHOT'O U TCXHUYCCKOT'O TBOPUYCCTBA, CIIOPTA, TpyAa, O6HIGCTBGHHI)IX OTHOMCHHﬁ;
IIOHUMAaHUEC SMOIIMOHAJIBHOI'O BOSHCﬁCTBHﬂ JKHUBOU npupoabl 1 e€ OECHHOCTH,

TOTOBHOCTD K CAMOBBIPAXKCHUIO B PA3HLIX BUJIAX UCKYCCTBA, CTPEMIICHUC TTPOSABIIATh KQ4E€CTBaA TBOp‘IGCKOﬁ JIMYHOCTH,

5) ¢pusznyeckoro BocnuTaHus, GopMHUPOBAHUS KYJIbTYPbI 310POBbSI M IMOIHOHAIBLHOTO (JIATONOJIYYHS:
MOHMMAaHHE M pealn3alys 3J0poBoro M 0Oe3omacHOro oOpasza KU3HU (3710pOBOE MUTaHUE, COONIOIEHHWE TUTHEHHUYECKUX IMPaBUJI U HODPM,
cOaaHCUPOBAHHBIN PEKUM 3aHSATUI U OTIbIXa, peryisipHas Quandeckas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K

coOcTBeHHOMY (PU3UIECKOMY U ICUXUIECKOMY 37I0POBBIO;

MMOHUMAaHHE IIEHHOCTH MPaBWJI UHANBUIYATFHOTO M KOJJIEKTUBHOTO 0€301MacHOTO MOBEJACHUS B CUTYAIIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU
JTIIOEH;

OCO3HaHHWE MOCIEACTBUIM U HENPUATHS BPEAHBIX MIPUBBIUEK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHHUS);

6) TPy10BOr0 BOCIIHTAHUS:
TOTOBHOCTH K TPY/y, OCO3HAHWE [IEHHOCTH MacTePCTBA, TPYI0JII00HE;

TOTOBHOCTh K aQKTHBHOM JIEITEIbHOCTH TEXHOJIOTMYECKOM U COIHATbHOM HAITpaBJICHHOCTH, CIIOCOOHOCTH HHULIUUPOBATDH, IIJIAHUPOBATH U
CaMOCTOATCIIbHO BBITIOJIHATH TAKYIO ACATCIIbHOCTD,



MHTEPEC K PAa3IWYHBIM cdepam TpodecCHOHATBHON AEATEIBHOCTH, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied mnpodeccnn u
peayin30BbIBATH COOCTBEHHBIE KU3HEHHbBIE IJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUHU BCEH JKU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:
9KOJIOTMYECKH 11e71ec000pa3HOe OTHOIIEHHE K IPUPOAE KaK HCTOUHHKY )KM3HU Ha 3eMile, OCHOBE €€ CYILIECTBOBAHUS;

IOBBIIICHUEC YPOBHA SKOJIOTUYECKOU KYJIbTYPBI: ano6peTeHI/Ie OIIbITa IMJIAHUPOBAaHHA IMMOCTYIIKOB U OUCHKH UX BO3MOXKHBIX HOCHG}ICTBI/Iﬁ pIRIb |
OKpYKarolen Cpeibl;

OCO3HaHKE TJI00aIbHOr0 XapaKkTepa SKOJIOrHUYECKUX MPOOJIeM U IMyTel UX pelIeHHUs,;
CIIOCOOHOCTH UCMOJIB30BaTh MpHUOOpETaeMble TPU U3YYEHUN OMOJIOTUH 3HAHUS U YMEHUS MPU PEIICHUU MPo0IieM, CBA3aHHBIX C PALIMOHAIBHBIM
MIPUPO/IOIOIIL30BaHNEM (COOIIOICHHE TPaBUJ MOBEACHUS B MPHPOJE, HANPABICHHBIX HAa COXpPAaHEHHWE PABHOBECHS B DKOCHCTEMAax, OXpaHy BHUJOB,

IKOocUcTeM, Onochepsl);

AKTUBHOE HENpUATHE JEHUCTBUMN, NPUHOCSIIIMX BpeJ OKpYXKaoUlell NpUpOIHON cpene, yMEHHWE IPOTHO3UPOBATH HEOIArOMpPUITHHIE
9KOJIOTMYECKHE MOCIEACTBUS MPEANPUHUMAEMbIX IECHCTBUI U MPEAOTBPAILATh UX;

HaJIMYHUC PAa3BUTOI'O 3KOJIOI'HYCCKOI'O MBIIIJICHUA, SKOJIOTUYECKOM KYJBTYPBI, OIIbITA ACATCIBHOCTU 9KOJIOTUYECKOM HaIpaBJICHHOCTHU, YMCHUA

PYKOBOACTBOBATBLCA UMHU B HO3HaBaTeHBHOI71, KOMMYHHKaTHBHOﬁ u COHH&HBHOﬁ IMMPAKTHUKE, TOTOBHOCTHU K YYaCTHUIO B HpaKTquCKOﬁ JACATCIIBHOCTH
AKOJIOTUYECKOM HaIIpaBJICHHOCTHU,

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:



c(OPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHUSI HAyKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO
Ha JAMaJIore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M YUTATEIIHCKOM KYJbTYpPbI KaK CpCACTBA B321PIMOIICI>1CTBPI$I MCXKAY JIIOAbMU U MTO3HAHWA MHPA,

MOHMMaHHe crneurn(uky OWOJIOTUM KaK HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHMM PAIMOHAIBHOIO HAYYHOTO MBILUIEHMS, CO3JaHUHU
L[EJIOCTHOTO TPEACTaBIEHUS 00 OKPYXAIOIIeM MHUpE Kak O €IUHCTBE MPUPOIbI, UETOBEKa U OOIIeCTBa, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHny npodsieM COXpaHeHUsl IPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OHMOJIOTHMU JUIsl COBPEMEHHOM LMBUIM3ALUMU: 00ECleYeHHs] HOBOTO YPOBHS Pa3BUTHS METUIMHBI, CO3JaHHE
MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh pecypcHble MPOOJIeMbl pa3BUTHS YEJIOBEYECTBA, IMOMCKA IMyTed BBIXOJA W3 IIOOAIbHBIX
9KOJIOTMUECKUX TMpoOjeM M obecreyeHusl IMepexoja K YCTOWYMBOMY Ppa3BUTHIO, PAlMOHAIBHOMY HCIOJIb30BAHHUIO TNPUPOAHBIX PECYPCOB U
(hopMHUPOBAHHIO HOBBIX CTaHAApPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTMYECKUX 3HAHHW B IIEJISIX MOBBIIICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK
COCTaBHOM YacTH (PyHKIIMOHAILHON TPaMOTHOCTH 00y4aromuxcs, GopMUPYeMOil TIPH U3y4EeHUN OMOJIOTHH;

IMMOHUMAHUEC CYHIHOCTH MCTOJOB IIO3HAHMSA, HUCIIOJB3YEMBIX B €CTCCTBCHHBIX HayKax, CIIOCOOHOCTH MCITOIL30BaTh MOJIy4ac€MbIC 3HaHHA JId
aHanu3a U OOBICHEHUS SBJICHUMN OKPYXAIICro Mrupa U mporucxoasiaiunx B HEM I/I3MCHCHHI>'I, YMCHHUEC JCJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha OCHOBE
Hay4YHBbIX (baKTOB U UMCIOIIHXCS TaHHBIX C LECJIBIO MMOJIYYCHUA JOCTOBECPHEBIX BBIBOIOB,

CIIOCOOHOCTB CaMOCTOSTEILHO HCII0Ib30BaTh OMOIOTHYECKHE 3HAHUS JJI1 PCIICHUA HpO6J’I€M B pCAJIbHBIX JKU3HCHHBIX CUTYalHsIX;

OCO3HAaHHUEC ICHHOCTH Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATE HNPOCKTHYIO U HCCICHOBATCIILCKYIO ACATCIIbHOCTD UHAUBUAYAJIbHO U
B I'PYIIIC;

FOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPLIBHOMY O6paSOBaHI/IIO u CaMOO6pa3OBaHI/IIO, K aKTUBHOMY HOJIYYCHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTpe6HOCT$IMI/I.

METANPEIMETHBIE PE3YJIBTATBI



MeranpeaMeTHble pe3ylbTaThl OCBOCHHUS yueOHOro mpeaMera «bHOJOTHs» BKIIOYAIOT: 3HAYMMBIC 11 (DOPMUPOBAHHS MHUPOBO33PEHUS
o0yJaromuxcss MeXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) O0IIeHayYHbIE TIOHSATHUS, OTPAKAIOIINE IIETOCTHOCTh HAYYHOW KapTUHBI MUpa U CHelH(UKyY
METO/I0B TIO3HAHMSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHUs, SBJICHHE, MPOLIECC, CUCTEMA, HayUHbIM (aKkT, MPUHIMI, THIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeNOoBaHUE, HAOIIOACHHE, H3MEpPEHHE, HKCIEPUMEHT U JIpYr'MX), YHHUBEpCAJIbHbIE YueOHbIE JIEHCTBUS
(mo3HaBaTenbHble, KOMMYHUKAaTHUBHbBIE, pErylsTHBHbBIE), oOecreuunBatoniye QopmupoBaHue (YHKIUOHAIBHON T'PAMOTHOCTH M  COLMAIBHOM
KOMIIETEHIIUM OO0yYaroluXcsi, CHOCOOHOCTh OOYyYaIOUIMXCS HCIOIb30BaTh OCBOEHHBIE MEXKAUCHMILUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS MU
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS B M0O3HABATEILHON U COLMAIBHOMN MPAKTUKE.

MetanpeaMeTHbIe pe3ynbTaThl OCBOEHUS MPOTPaMMbI CPETHETO 00I1Iero 00pa30BaHus JOJKHBI OTPaXaTh:

OBJjajieHHe YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSIMU:
1) 6a3oBbIe JOrHYECKHE JTeHCTBHUS:
CaMOCTOSITEIBHO (DOPMYTUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

HCII0JIB30BaTh IpH OCBOCHHUH 3HAHHH HpI/IéMBI JIOTHYCCKOT'O MBIIIJICHUS (aHaHI/ISa, CHUHTC34d, CPABHCHUSI, KJ'IaCCI/I(l)I/IKaHI/II/I, O606H.[€HI/I5[),
PaCKpPbIBATb CMbICJI OMOJOTHYECKUX ITOHITHHI (BBI,Z[GHHTB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABJINBATH CBA3U C APYTUMU HOHHTI/IHMI/I);

ONpCACIIATh LCIIN ACATCIBHOCTH, 3aaBasd NapaMEeTpbl U KPUTCPUHU UX NOCTUKCHUS, COOTHOCHUTDL PE3YJIbTAThl ACATCIBbHOCTH C IIOCTABJICHHBIMU
OCIsAMU,

HCIIO0JIB30BaTh OMOJIOTUYCCKHUE TTOHSATHS JJIs 0OBSICHEHHS q)aKTOB U SIBICHUI )KUBOU IIpUPOABI;

CTPOUTHL JIOTHUYCCKHUC PACCYKICHUS (I/IHJIYKTI/IBHLIG, ACAYKTHUBHBIC, TII0 aHaJ'IOFI/II/I), BBIABJIATE 3aKOHOMCPHOCTU W TIPOTUBOPCHUA B
paccMaTpruBACMBIX SABJICHUAX, (I)OpMy.]'II/IpOBaTL BBIBOJbI U 3aKJIFOUCHU A,



IMPUMCHATb CXCMHO-MO/JICJIIBHBIC CPEACTBA JJIA MPCACTABIICHHUA CYIICCTBCHHBIX CBsI3€i M OTHOIIICHHI B HN3y4acMbIX OHOJIOrMYECKHUX O6’I)CKT8,X, a
TAaKXKE HpOTI/IBOpe‘II/Iﬁ pa3Horo poaa, BbISIBJICHHBIX B PAa3JIMYHBIX I/IH(1)OpMaIII/IOHHbIX HCTOYHUKAX,

pa3pabaTbIBaTh IJIaH PEeIICHHUS IPOOIEMBI ¢ yIETOM aHaIM3a UMEIOIINXCS MaTePUATbHBIX M HEMAaTePHAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OLICHUBATh COOTBETCTBHUE PE3Y/IbTATOB LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUN JEATEIbHOCTH;
KOOPJIMHUPOBATH U BBIMIOJIHATE PA0OTY B YCIOBUSIX pPEalbHOI0, BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUM OJICHCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHNUU JKU3HCHHBIX HpO6J'IeM.

2) 6a30BbIe MCCJIEA0BATEIbCKHE e CTBHS:

BJIaIETh HaBbIKaMU y4eOHO-UCCIIEIOBATENBLCKON U MPOCKTHOM JAEATEIbHOCTH, HaBBIKAMH pa3pelieHus IpooieM, CliocOOHOCThIO U TOTOBHOCTBIO
K CaMOCTOSATEIbHOMY ITOMCKY METO0B PEIlIeHUs MPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METOJ0B MO3HAHMS;

HCIIOJIB30BaTh Pa3JIMYHBIC BUABI ACATCIBHOCTHU IIO ITOJYYCHHIO HOBOI'O 3HaHHUA, €0 MHTCPIIPETAllHH, HpCO6p&30BaHI/II-O U INPpUMCHCHUIO B
y‘le6HHX CUTyalusX, B TOM YHCJIC IIpHU CO3JaHNU yLIe6HBIX " COHAJIBHBIX ITPOCKTOB,

(bOpMI/IpOBaTI) Hay‘leIfI THIT MBIIIIJICHHW A, BJIaJIC€Th Haquoﬁ TCpMHHOJ’IOFHCfI, KIIFOYCBBIMH ITIOHATUAMH U MECTOJaMU,
CTaBUTb U (I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3a1a4u B O6p330BaTeHLHOﬁ ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAIUIX,

BbIABJIATE TPHUYUHHO-CJICACTBCHHBIC CBA3W U AKTYAJIM3UPOBATH 3a1a4dy, BBIABUI'ATH TUIIOTC3Y eé peliceHus, HaXOAWUTb AapryMEHTbI I
J0Ka3aTCjIbCTBa CBOUX YTBCP)KHCHHﬁ, 3a1aBaTh IapaMETPhbl U KPUTCPUU PCUICHUA;

AHAJIIM3UPOBATD IMOJIYYCHHBIC B XOJAC PCHICHUS 3ala4Uu pPC3YJIbTAThl, KPUTUYCCKU OLCHUBATH UX JOCTOBCPHOCTD, IPOTHO3UPOBATHL U3BMCHCHUC B
HOBBIX YCJIOBUSAX;

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, OIICHHUBATH HpHOGpCTéHHBIf/'I OIIBIT,



OCYIIECTBIISITH IIEJICHAIIPABIICHHBII MMOMCK IMEPEHOCa CPEACTB U CIIOCOO0B JCHUCTBUS B MPO(HECCHOHAIBLHYIO CPEeay;
YMETb IEPEHOCUTH 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3ZHEAEATEIbHOCTH;
YMETb MHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE HJEU, IpeJylaraTh OPUTMHAIbHBIE MOIXOAbl U PELIEHMs], CTaBUTh MPOOJIEMBbI U 3aJaud, JAOMYCKAIOIINE albTepHATHUBHBIC
peuieHusl.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHWUKAX MHPOpMANHK (TEKCTe y4eOHOTro MOCOOHs, HAYYHO-TIOMYJSIPHOW JIUTEpaType, OMOJIOTHYSCKUX
CIIOBApSX W CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B IHTEepHETE), aHamM3upOBaTh HHPOPMALIUIO PA3THYHBIX BUAOB U OPM TIPE/ICTABIICH U,
KPUTHYECKH OI[CHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTE;

(dhopMyIUpOBaTh 3ampochl W MPHUMEHITh Pa3IMYHBIE METOJIbI MPU TIOUCKE M OTOOpe OHoJornyeckod wWHOOPMAIMH, HEOOXOTUMOM s
BBITIOJTHEHUS YUEOHBIX 3a71a4;

IIpuo 6p €TaTb OIBIT HCIOJIB30BaHHA I/IH(l)OpMaLII/IOHHO -KOMMYHHKAaTUBHBIX TCXHOJIOFPII;'I, COBCPHICHCTBOBATh  KYJIbTYPY AKTHBHOI'O
HCITI0JIb30BAHHS PA3JIMYIHBIX ITIOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJbHYIO (OpMY HpeACcCTaBieHUS OHoJIoTHYecKor uHpopMmanuu (cXembl, rpauKH, AUArpaMMbl, TAOIUIIBL,
PUCYHKHU U JPYToe);

HCIIOJIB30BATh Hay‘IHBIﬁ SA3BIK B Ka4YCCTBC CpCACTBaA IIpHU pa60Te ¢ OMOJIOTHYECKOMH HH(i)OpMaHHeﬁI IMPUMCHATbL XUMHUYCCKUC, CI)I/I?»I/I‘ICCKI/IG nu
MaTeMaTU4YCCKUC 3HAKU U CUMBOJIBI, Q)OpMYHLI, a66peBI/IaTypy, HOMCHKIJIATYpPY, UCIIOJIb30BATh U HpeO6paSOBLIBaTI> 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA
HarjaIsaaJHOCTH,

BJIAJICTb HABBIKAMH PACIIO3HABAHUWA W 3alllUThI HH(bOpMaI_[HH, I/IH(I)OpMaI_II/IOHHOI\/'I 0€30MacHOCTH JIMYHOCTH.



OB1a/ileHNe YHUBEPCATbHBIMU KOMMYHHKATHUBHBIMH JIefiCTBUSIMH:

1) o01menmne:

OCYIICCTBJIAT KOMMYHUKAIIUU BO BCEX C(l)ean JKU3HH, aKTUBHO Y4YaCTBOBATbH B JUAJIOTC WKW OAUCKYCCHUH II0 CYHICCTBY O6CY)KI[a€MOI>i TEMBI
(YMCHI/IG 3a1aBaTb BOIIPOCHI, BBICKA3bIBATh CYXKXACHUSA OTHOCUTCIIbHO BBIIIOJIHCHUSA npez[naraeMOﬁ 3aaa4u, YIYUTbIBATb MHTCPECHI U COTJIACOBAHHOCTD

MO3UILUHI IPYTUX YYaCTHUKOB JMAJIOra WK AUCKYCCUH);

pacrio3HaBaTb HeBep6aJ'II)HI:Ie CpeacTBa O6II.[GHI/I${, IMOHMMAaThb 3HAUYCHUC COUHAJIBHBIX 3HAKOB, MPEANOCBIIOK BO3HUKHOBCHUA KOH(bJ'II/IKTHI)IX
CHTyaHHfI, YMETb CMATYaTh KOH(i).]'H/IKTBI " BCCTU IIEPETOBOPLI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS M B3aMMO/ICHCTBYSI, TOHUMATh HAMEPEHUS IPYTUX JEOICH, TIPOSIBIIATH YBAKUTEIBHOE OTHOIICHUE K
cobeceTHUKY U B KOpPEKTHOH (hopme GopMyITUpOBATh CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl AeATeJbHOCTh:

IOHUMATbh U UCIIOJIE30BATh IMTPCUMYIICCTBA KOMAaHJHOU U HHHHBHHY&HBHOﬁ pa6OTLI IIpu pCHICHUHA OHOJIOTHYECKOM HpO6HeMBI, 000CHOBBIBATH
HeO6XOI[I/IMOCTB MMPUMCHCHUA I'PYIIIIOBBIX (I)OpM B3aMOJCUCTBUS IIpH PCUHICHU U yqe6H0171 3aJa4u,

BLI6I/IpaTb TEMATUKY U METOAbl COBMCCTHBIX HeﬁCTBHﬁ C y‘{éTOM O6H_II/IX HHTCPCCOB U BO3MO>KHOCTEH KaXXJ0Ir0 4J1€Ha KOJIJICKTHUBA,

NpUHUMATh LCIINU COBMECTHOM ACATCIIbBHOCTHU, OPIraHU30BbIBATE U KOOPJAHWHHUPOBATH JIENCTBUS 110 €€ JOCTHKEHUIO: COCTaBJIATH ILJIaH ﬂeﬁCTBHﬁ,
pacnpeaciiaTb poJjik € y‘IéTOM MHEHU Y4aCTHUKOB, O6CY)KI[&TB PE3yJIbTAThL COBMECTHOM pa6OTI:>I;

OICHUBATHL KAYCCTBO CBOCTO BKJIaAa U KaXXJI0T'0 YHaCTHHKA KOMaH/bI B O6IJ_II/II\/'1 PE3YJIbTAaT 110 paBpa6OTaHHBIM KPpUTCPUAM;



npeajaratb HOBBIC IPOCKTLI, OLICHUBATL UJICHU C IIO3UILIMHW HOBU3HBI, OPUTMHAJIbHOCTH, HpaKTH‘{eCKOﬁ 3HA4YUMOCTHU,

OCYIICCTBJIATD HOSUTUBHOC CTPATCTUYCCKOC IMTOBEACHHNE B PA3JIMYHBIX CUTYallUAX, HIPOABJIATE TBOPUCCTBO U B006pa)KeHI/IC, OBLITH WHHUIUMATHUBHBIM.

OBj1ajieHNe YHUBEPCATbHBIMHU PeryJsaTHBHBIMH JefiCTBHSIMHU:
1) camoopranu3amnms:
HCIT0JIHL30BAaTh OMOJIOTUYECKHE 3HAHUS JJIs1 BBISIBJICHUSL HpO6J'IeM " UX pCHICHHUA B )KU3HCHHBIX U y‘-Ie6HI)IX CUTyalusiXx,

BBI6I/IpaTI) Ha OCHOBE OMOJIOTMYECKUX 3HAHUI ICJIIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX )IeﬁCTBHS[X " MOCTYIIKax MO OTHOIICHHIO K JKUBOU
MIPHUPOJIC, CBOEMY 3I0POBBIO M 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATE IMMO3HABATCIbHYIO JACATCIBHOCTDH, BLISABIIATH HpO6J’I€MBI, CTaBUTh U (bOpMy.]'II/IpOBaTI) CcOOCTBEHHBIC 3aJa4u B
O6p330BaTeJ'II)HOI\/'I JACATCIIBHOCTH U )KU3HCHHBIX CUTYAIUAX,

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PEICHHsI TPOOJIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH U MPEANOYTECHU;
JlaBaTh OLIEHKY HOBBIM CUTYAIHIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JTUYHBIX MTPEANOYTCHU;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

cnocoOCTBOBaTh (POPMHMPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIMHM B pa3HbIX 00JacTAX 3HAaHUM, MOCTOSIHHO TOBBIIIATH CBOM
00pa3oBaTeNIbHBINA U KYJIbTYPHBI YPOBEHb.



2) CAMOKOHTPOJIb:
AaBaTb OUCHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBLI B ACATCIIbBHOCTb, OUCHUBATL COOTBETCTBUC PC3YJILTATOB LCJIAM;

BJIQJICTh HABBIKAMH TIO3HABATEIFHON pe(IIEeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB H
OCHOBAHUH, UCIOJIb30BaTh NPUEMBI PEIIEKCUH JUIS OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PELICHMUS;

YMCETb OLCHHUBATH PUCKHU U CBOCBPCMCHHO IMPUHUMATD PCHICHUSA 110 UX CHUXKCHUTO,

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIIbHOCTH;

3) npuHsATHE CE0 M APYTHX:

MIPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

Pa3BHUBATb CIIOCOOHOCTEL MOHUMATh MHP C IMO3HULUU APYTI'Oro YCJIIOBCKA.

INPEAMETHBIE PE3YJIBTATBI

Hpe,[[MeTHLIC Ppe3yibTaThl OCBOCHUS ITPOTPaMMbl COO no omomorun Ha 6a30BOM YPOBHC BKIIFOYAKOT cneumbnqecm/le JJIA y‘Ie6HOl"O npeameTa
«buomorusy» HAay4YHBIC 3HaHW, YMCHHUA n CIIOCOOBI JIencTBUi 15(0) OCBOCHHIO, HUHTCpIpeTallun



U TIpeo0pa3oBaHUIO 3HAHUHN, BUJIBI JESITEILHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHMS U IPUMEHEHUIO 3HAHHWH B PA3JIMYHBIX yIE€OHBIX CUTYAlHAX, a TAKKE B
peanbHBIX KU3HEHHBIX CUTYallUsX, CB3aHHBIX ¢ Onosiorueil. B mporpamMmMe npeaMeTHbie pe3yabTaThl MPEICTaBICHBI TI0 T01aM 00y4YeHusI.

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeameta «buonorus» ¢ 10 Knacce NOIKHBI OTpaXaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJOTMHM B CHUCTEME HAyYHOIO 3HAHHS €CTECTBEHHBIX HAayK, B (POPMUPOBAHMU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa U Hay4YHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHMs] )KU3HEHHBIX 3a/1ay;

YMEHHE PaCKpBIBaTh COJEpKaHWE OMOJOTUYECKMX TEPMHUHOB M TIOHSTHM: >KM3Hb, KJIETKA, OpraHu3M, MeTrabonm3M (OOMEH BEIIeCTB H
MIpeBpaIeHUEe DSHEPTHH), TOMEOCTa3 (CaMOpPETyJSIMs), YpPOBHEBAas OpraHW3allvs >KUBBIX CHCTEM, CaMOBOCIPOU3BEJCHHUE (PETPOMYKIINS),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHUE H3JIaraTh OMOJIOTUYECKUE TeOpUH (KIETOYHAs, XPOMOCOMHAsI, MyTallHOHHAsI, IICHTpaJIbHAs JJOrMa MOJICKYISIPHOW OMOJIOTHH), 3aKOHBI
(I'. Menpnens, T. Moprana, H. W. BaBunoBa) u y4eHus (0 IeHTpaXx MHOTOOOpa3usi M MPOUCXOXKACHHUS KyIbTypHBIX pactenmii H. W. BaBumoga),
OTIPENIENATh TPAHHIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHUEC BJIaJCTh METOAaMU HAYYHOI'O IIO3HAHUA B OMOJIOTUH: Ha6J'II-O,I[eHI/Ie " OIIMCAaHUEC XUBBIX CUCTEM, IIPOLECCOB U ﬂBHeHHﬁ, OpraHu3anus u
IIpOBCACHUC OHOJIOrHYECKOT0 OKCIICPUMCHTA, BBIABMXCHUEC T'MIIOTE3bI, BBISABIICHHUE 3aBUCUMOCTH MCKAY HUCCICAYEMBIMU BCIIMYUMHAMMU, 00BbsICHEHHE
MOJIYYCHHBIX PC3YJIbTATOB, UCII0JIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB, YMCHHE J1€J1aTh BbIBOJIbl HA OCHOBAHHWHU IIOJTYUYCHHBIX PE3YyJIbTaTOB,

YMCHHC BBIACIIATH CYLICCTBCHHBIC IIPHU3HAKHW BHUPYCOB, KIJIICTOK IMPOKAPHUOT U 3YKAPHUOT, OAHOKJIICTOYHBIX W MHOI'OKJIICTOYHBIX OPIraHHU3MOB,
0COOEHHOCTH IIpoucCCoOB: oOMeHa BCHICCTB U ITPCBpAICHUS QHCPI'U B KIICTKC, (bOTOCHHTGSa, IIACTUYCCKOI'O U DHEPIreTHYCCKOTO O6M6Ha, XCMOCHHTCEC34,
MHTO34, Meﬁo3a, OIIOAOTBOPCHUS, Pa3MHOKCHUS, HHAUBUAYAJIIbHOT'O PA3BUTHA OpraHu3Ma (OHTOFeHe3);

YMCHHEC NPUMCHATH IOJYYCHHBIC 3HAHUSA IUIA 0OBSICHEHHSI OMOJIOTHYECKUX mponeccoB nu HBHeHI/Iﬁ, JUIL IpUHATUSA TTPAKTUYCCKUX peH_IeHI/Iﬁ B
MOBCEIHEBHON >KHU3HHU C IICIIbIO oOecrieueHHusT OE30IMaCHOCTH CBOECTO 3A0POBbA U 3A0POBBA OKPYKAOMIUX Jnoz[eﬁ, CO6J'IIO)1€HI/IH HOpM I'PpaMOTHOTO
ITOBCJICHUSA B OKPY)KaI-OH_Ieﬁ HpHpO)lHOﬁ cpeac, NIOHUMAaHUEC HCOGXOI[I/IMOCTI/I HCIIOJIb30BAaHUS JOCTIDKECHUI COBpeMeHHOI\/’I Ouoyiorun ¥ OMOTEXHOJIOTHH
JUIL pallMOHAJIBHOTO IMTPUPOJOIIOJIE30BAHUA,



YMCHHUEC pClIaTh 3JICMCHTAPHBIC TCHCTUYCCKUEC 3a/la4ui Ha MOHO- U I[I/IFI/I6pI/II[HOG CKpCHIMBAHUC, CHCIICHHOC HACJICAOBAHHUEC, COCTABJIATh CXCMbI
MOHOI‘I/I6pI/IIIHOFO CKpCiuBaHuA I MPCACKA3aHUs HACIICAOBAHUA IIPU3HAKOB Y OPraHUu3MOB;,

YMEHHE BBITIOJIHATH JTAOOpATOPHBIE U MPAKTHYECKUE pabOThI, COOIIOAATh paBUIa IpH padoTe C y4eOHBIM U JIA00OPATOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUECKH OLIEHUBATh U UHTEPIPETUPOBATH NH(OPMALIHIO OHOJIOTHUECKOTO COJIEPKaHNs, BKIIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHbIX UCTOYHUKOB (CpelCcTBAa MaccOoBOW MH(OPMAILIMK, HAyYHO-TIONMYJISIPHbIE MaTepUaibl), ITUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEeHNUs, 0000MIas OMOJOrNYecKyl0 HHPOPMAIMIO U3 HECKOJIbKUX UCTOYHHUKOB,
IrPaMOTHO MCHOJIB30BaTh MOHATUHHBIN anmnapar OMOJIOTUH.

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS yueOHOTO npeaMeTa «buonorus» ¢ 11 knacce NOKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHMIA O MECTE U POJIM OMOJIOTMM B CHCTEME HAyYHOI'O 3HaHUs €CTECTBEHHBIX HAaYK, B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U Hay4YHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PElIeHHsI )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBaTh COJIEPKaHNuEe OMOJOrMYEeCKUX TEPMUHOB U MOHSATUMN: BUJ, TOMYJSALUs, TeHO(OH/I, SBOIIOIMS, ABIKYIUE CUIIbI ((haKTOphI)
3BOJIIOIHMH, TIPUCIIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHUE, IKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBI, PEAYIICHTHI,, LIEITU
MUTaHUS, SKOJOTHYecKas mupamMuaa, ouoreoreHos, ouocdepa;

yYMEHHE U3Nlarath Ouosiorndeckue Teopuu (3Bosroruonnas teopus Y. JlapBuHa, CHHTETUYECKas! TEOPHSI SBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBanusi rinaBHbIX HampaBieHuid u myredd sBomonuu A. H. CeBeproBa, ydenust o Ouocdepe B.
. BepHaickoro), onpenensTh FPaHULIbl UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHEC BJIAZICTh METOJaMH HAYUYHOT'O IIO3HAHUS B OMOJIOTHH: Ha6J'II-OI[eHI/Ie " OIIMCAaHHNC KHUBBIX CUCTCM, ITPOLIECCOB U HBHeHHﬁ, OopraHu3alus 1
IPOBCACHUC OMOJIOTUYECKOTO OKCIICPUMCHTA, BBIIBUKCHHUC T'MIIOTC3bI, BBISIBJICHUC 3aBUCUMOCTH MCKIY UCCICAYCMbIMU BCIIMYWMHAMMU, 00BsICHEHHUE
MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYUHBIX HOHHTHfI, TeOpI/Iﬁ 1 3aKOHOB, YMCHHC J1€JIaTh BbIBO/JIbI HA OCHOBAHHWU MOJTYUCHHBIX PC3YJIIbTATOB;



YMEHHE BBIJIENATh CYIIECTBEHHBIE IPU3HAKM CTPOCHUS OHOJOTMYECKHMX OOBEKTOB: BUJOB, MOMYJISAIMIM, NPOAYLIEHTOB, KOHCYMEHTOB,
PEIYILICHTOB, OMOTEOIICHO30B U KOCHUCTEM, OCOOCHHOCTH IPOIECCOB: HACIEICTBEHHON M3MEHUMBOCTH, €CTECTBEHHOIO OTOOpA, BUI00Opa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPTaHWU3MOB, JEHCTBUS HKOJIOTMUYECKHX (PAaKTOPOB HA OPraHU3MBbI, IEpEeHOCa BEUIECTB M TOTOKA SHEPTHH B IKOCHCTEMAX,
AQHTPOTIOTEHHBIX U3MEHEHHIA B IKOCUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOTCOXMMHYECKHX IIUKIOB B Onocdepe;

YMEHHE MPUMEHAThH MOJIyYeHHbIE 3HAHUS JJIs OOBSCHEHUS] OMOJOTMYECKUX IMPOLECCOB M SIBICHUMN, Ui MPUHATHUS MPAKTUYECKUX PEIICHUN B
MTOBCEIHEBHOM KM3HU C LIEbI0 oOecreueHnss 0e30MacHOCTU CBOETO 370POBbsl M 3/10POBbs OKPYXKAIOMIMX JIIOJIeH, COOMIOEHNs HOPM I'PaMOTHOIO
MOBEJICHUS B OKpYKaIollel MPUPOTHON cpejie, MOHUMAaHUE HEOOX0AUMOCTH UCIIOJIb30BAHMSI JJOCTHKEHUI COBPEMEHHON OMOJIOTHH I PallMOHAIBHOTO
MIPUPO/I0TI0JIL30BAHNUS;

YMEHHUE pelIaTh dIEMEHTapHbIE OMOJIOTHYECKHE 3a]]auH, COCTABIISATh CXEMBI ITEPEHOCA BEIIECTB M SHEPTHH B DKOCUCTEMaX (IeTTH TUTaHus ),

YMEHHE BBINIOJIHATH Ja00paTOpHBIE U IPaKTUUECKUEe paboThl, COOIII0IaTh MpaBuia Npu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHHUEM;

yYMEHHE KPUTHYECKU OLIEHUBATh U MHTEPIPETHPOBATh HH(YOPMALIIO OMOJIOTHYECKOTO COJIep KaHMs, BKIIOUAIONIYIO IICEBAOHAYYHbIC 3HAHUS U3
Pa3IUYHBIX HICTOYHUKOB (CPEICTBA MACCOBON MH(OPMAINN, HAYYHO-TIOIYIIIPHBIE MaTEePHAIIbl), PACCMATPUBATH INI00ATBHBIE YKOJIOTUIECKHE TPOOIEMBI

COBPEMEHHOCTH, (POPMUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMCHHC CO3/1aBaTb COOCTBEHHbBIE IMHChbMEHHEIE U YCTHBIC COO6I_HCHI/IH, 06061ua;1 6I/IOJ'IOI‘I/ILIeCKYIO I/IH(bOpMaI_[I/IIO N3 HECKOJBKHX HCTOYHHUKOB,
I'paMOTHO HMCIIOJIB30BATH MMOHSATUNHBINA alrapar OHOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HanmenoBanue pasaennoB U TeEM IpOrpaMMBbl
n/m

buonorus kak Hayka
JKuBble crcTeMBI M MX OpraHu3alus
XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

)KI/ISH@)I@SITGJ’IBHOCTB KIJICTKH1

g B~ W DN

Pa3smuoxenue u HHIWBUIYAJIIBHOC PAa3BUTUC
OpraHu3MOB

6 HacnencTBeHHOCTh U N3MEHUYUBOCTD
OpraHU3MOB

7 Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

8 PezepBHOE Bpemst
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

Bcero

g1 o 00, DN

3
1
34

KonnuectBo yacos

KontponbHsble
paboThl

0

o O O o

[IpakTnueckue
paboTsl

0.5

R O F—» O

1.5

DnekTpoHHbIe (I POBHIE) 00pa30BaTEIbHBIE
pecypcsl

bubmuoreka IIOK https://m.edsoo.ru/7f41c292
bubmuoreka IOK https://m.edsoo.ru/7f41c292
bubmuoreka IOK https://m.edsoo.ru/7f41c292
bubmuoreka IOK https://m.edsoo.ru/7f41c292
bubmuoreka IOK https://m.edsoo.ru/7f41c292

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

bubmuoreka IOK https://m.edsoo.ru/7f41c292
bubmuoreka IIOK 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
https://m.edsoo.ru/7f41c292

[ | 11kaacc

Ne ri/m HanmeHoBaHMe pa3esioB U TEM IPOrPaMMbl KonmuecTBo yacoB OnexTpoHHbIe (1H(POBBIC) 00pa30BaTEIbHBIC
Bcero  KonTpoibHbIE [IpakTnueckue pecypcehl
paboThI paboTsI
1 DBOJIOIMOHHAS OUOJIOTHS 9 0 1 bubmuoreka IIOK https://m.edsoo.ru/7f4lcc74
2 Bo3HUKHOBEHUE M pa3BUTHE )KU3HH Ha 9 0 0.5 bubmuoreka IIOK https://m.edsoo.ru/7f4lcc74
3emie

3 OpraHu3Mbl ¥ OKpYIKaroIas cpeaa 5 0 1 bubmuoreka IIOK https://m.edsoo.ru/7f4lcc74

4 Coo0011ecTBa 1 SKOJOTHUECKUE CUCTEMBI 9 0 0 bubmuoreka IIOK https://m.edsoo.ru/7f4lcc74

5 PesepBHOE Bpems 2 0 0 bubnuoreka LIOK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 2.5

I[TPOTPAMME


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

IIOYPOYHOE INTAHNPOBAHUE

10 KUIACC

No Tema ypoka
n/m

1 buonorus B cuctemMe HayK

Mertoas! mo3HaHus )KUBOU pupoael. [IpakTnueckas
pabota Ne 1 «Vcrnonp30BaHue pa3IuYHbIX METOI0B IPU
U3y4eHUH OMOJIOIrMYECKUX 0OBEKTOBY

buosorndeckue CUCTEMBI, TPOIIECCH U UX U3yUEHUE
XUMHUYECKUH COCTaB KJIETKU. Boja 1 MUHEpaJIbHBIE COJIU

benku. CoctaB u cTpoeHue OEIKOB

depMeHThl — OHOJIOTHYECKHE KaTaTu3aTophl.
JlaboparopHas pabota Ne 1 «3yueHne KaTamuTHIECKOU
aKTUBHOCTH (pepMEHTOB (Ha MpUMeEpe aMUIa3bl WK
KaTaJiasbl)»

VYraesoasl. JInnuael

I/ICTOpI/IH N MCTOABI U3YUCHUS KIICTKH. Knerounas TCOpHUA

Knerka kak OCJIIOCTHAA )KHUBasi CUCTEMa

Bcero Konrposbabie [lpaktuyeckne H3YICHHA

1

KonnuectBo yacos

paboThl
0

paboTsl
0

0.5

0.5

Jara

OneKTpOHHbIE HUPPOBBIE
00pa3oBaTeNbHbBIE PECYPCHI

bu6moteka [IOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

bu6moreka [IOK
https://m.edsoo0.ru/863e6122

bu6moreka [IOK
https://m.edso0.ru/863e6564

bu6moreka [IOK
https://m.edsoo.ru/863e674e

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bubmuoreka [JOK
https://m.edso0.ru/863e6870

bu6mmoreka [JOK
https://m.edsoo.ru/863e6e88


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

Ne Tema ypoxka KosmmuecTBo yacos [Hara DnexTpoHHbIe TU(PPOBBIC
/1 Bcero Konrtponbhbie Ilpaktuueckne H3YICHHA 00pa3oBaTeIbHBIC PECYPCEI
paboThl paboThl
10 Crpoenue 3ykapuoTHIECKON KIeTKH. JlabopaTopHast 1 0 0.5 bubmmoreka [JOK
pabota Ne 2 «3ydeHne CTPOCHUS KIETOK PaCTCHUIA, https://m.edsoo.ru/863e6ff0
’KMBOTHBIX, TPHOOB U OaKTepHil MO MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpeTapaTax U UX OTIHCAHUE)
11 OOMmeH BelecTB Wi METab0IU3M 1 0 0 bubnuorexa [JOK
https://m.edso0.ru/863e766¢
12 ®orocunTte3. XeMOCHHTE3 1 0 0 buomuoreka [JOK
https://m.edso0.ru/863e7c98
13 Dmueprermueckuii 0OMeH 1 0 0 bubmorexa [IOK
https://m.edsoo.ru/863e7aae
14 JKw3HeHHBIN UK KICTKH. [leneHne kiaeTku. MuTos. 1 0 0.5 bu6moreka [IOK
JIabopatopHnas pabota Ne 3 «Habmaronenue Mutosa B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOITpernapaTaxy
15 buocunTe3 Oenka. Peakiuss MaTpu4HOTO CHUHTE3a 1 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/863e796e
16 Tpancnsauus — 6uocuHTe3 OenKa 1 0 0 bubnuoreka [JOK
https://m.edsoo.ru/863e796e
17 Hexknerounsle GOpPMBI JKU3HU — BUPYCHI 1 0 0 bubnuorexa [IOK
https://m.edso0.ru/863e7540
18 ®opMbl pa3MHOKEHHUS OPraHU3MOB 1 0 0 bubnunoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
19 Meiio3 1 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a
20 OO6pa3oBaHKe U Pa3BUTHUE MOJIOBBIX KIETOK. 1 0 0.5 bubnuorexa [IOK

OmnnonorBopenue. JlaboparopHast pabota Ne 4 «3yuenue
CTPOEHHS TOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOTIpENapaTax»

https://m.edso00.ru/863e81b6


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

Ne Tema ypoxka KosmmuecTBo yacos [Hara DnexTpoHHbIe TU(PPOBBIC
/1 Bcero Konrtponbhbie Ilpaktuueckne H3YICHHA 00pa3oBaTeIbHBIC PECYPCEI
paboThl paboTsl
21 WupuBuayanbHOE pa3BUTHE OPTaHU3MOB 1 0 0 bubnuorexa [IOK
https://m.edsoo0.ru/863e8436
22 T'eHetnka — Hayka O HaCJIEJICTBEHHOCTH M N3MEHUYNBOCTHU 1 0 0 bubnuoreka [JOK
https://m.edsoo.ru/863e862
23 3aKOHOMEpPHOCTH HACJICIOBaHUS MPU3HAKOB. 1 0 0 bubnmoreka [JOK
MOHOTHOPHIHOE CKPEIIUBAHUE https://m.edso0.ru/863e8878
24 JlurnOpuaHOE CKpelnuBaHue. 3aKOH He3aBHCUMOTO 1 0 0 bubmorexa [IOK
HACJICIOBAHUS MTPU3HAKOB https://m.edso0.ru/863e89a4
25 CreruteHHOE Haclie0BaHNe pu3HaKoB. JlaboparopHas 1 0 0.5 bubnmoreka [JOK
pabota Ne 5 «3ydueHne pe3yIbTaTOB MOHOTHOPHUIHOTO H https://m.edso0.ru/863e8c60
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HITBI HAa TOTOBBIX
MUKpOITpernapaTaxy
26 T'enermka mosia. HacinenoBaHue mpu3HaKoB, CIETIIICHHBIX C 1 0 0 bu6moreka [IOK
HOJIOM https://m.edsoo.ru/863e8c60
27 W3menuunsocts. HeHaciencrBeHHass N3MEHUYUBOCTD. 1 0 0.5 bu6mmoreka [IOK
JIaboparopnas padora Ne 6. 3yuenue MoauduKkamOHHOM https://m.edsoo.ru/863e8efe
W3MEHYHMBOCTH, TIOCTPOCHUE BApUAIIMOHHOTO psifa U
BapHalMOHHOW KPUBON»
28 HacnencrBeHHas U3MEHYMBOCTb. JJaboparopHas pabora No 1 0 0.5 bu6mmoreka [JOK
7. «AHaAIU3 MyTaIMi y JPO30(HIbI HA TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpernapaTax
29 T'eHermka yejaoBeKa 1 0 0 bubmuoreka [JOK
https://m.edsoo.ru/863e8d78
30 Hykneunossle kuciaotel. ATO 1 0 0 bubnuoreka [IOK
https://m.edsoo.ru/863e6d5c
31 Pe3sepBHblit ypok. O00OIIEHNE 11O TEME 1 1 0

«HacnencTBeHHOCTh U H3MEHUYHUBOCTD OpraHu3MOB»


https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e6d5c

Ne Tema ypoxka KosmmuecTBo yacos [Hara DnexTpoHHbIe TU(PPOBBIC

n/m Bcero Konrposbhbie Ilpaktuyeckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThl paboThl
32 Ceneknus Kak HayKa | IMPOIIECC 1 0 0 bubmmoreka [JOK
https://m.edso0.ru/863e9214
33 MeToabl ¥ TOCTHKEHUS CENISKIIMHA PACTCHUN U )KUBOTHBIX 1 0 0 bu6moteka [IOK
https://m.edso0.ru/863e9214
34 BuOTEXHOJOTHUS KaK OTpacih MPOU3BOICTBA 1 0 0 bubnmoreka [JOK

https://m.edso0.ru/863e9336
34 1 4


https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

Ne Tema ypoxka
/11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KUIACC

Ne Tema ypoxka

/T

1 Dpousonus U METOJIbI €€ N3yUEHUS
2  Hcropus pa3BUTHS NPEACTABICHUN 00 YBOJIIOITUN
3 MukposBomronus

4 Tlomynauus Kak >JeMEHTapHas €AMHUIIA BUJA U SBOJIOIUH.
JlabopaTtopHnas pabora Ne 1 «CpaBHEHHE BUOB 110
MOP(OJIOrHIeCKOMY KPUTEPUIOH

5  JIBwxymue cuiibl (31eMeHTapHbie (aKTOPhI) SBOJIIOLUN
6 EcrecTBeHHbIN 0TOODP U ero GopMBbI

7 Pe3ynpTaThl 3BOIONMHU: IPUCTOCOOIEHHOCTh OPraHU3MOB U
BUI000pa3oBanue. Jlaboparopras pabota Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapaxkTepa»

8 HanpaBieHus u myTu MaKpO3BOJIOLHH

KomnnuectBo yacos

ara

Bcero Konrposbhbie Ilpaktuyeckne H3YICHHA

Bcero Kontpompabie [Ipaktudeckune H3YICHHA

1

paboThl

paboTsl

KomnuectBo yacos

paboThl
0

paboThI
0

0.5

0.5

Jara

DnexTpoHHbIe TU(PPOBBIC
00pa3oBaTeNbHbIE PECYPCHI

OneKTpOHHbIE IU(POBHIE
00pa3oBaTeNbHbIE PECYPCHI

bu6moreka [IOK
https://m.edsoo.ru/863ea20e

bu6mmoreka [IOK
https://m.edso0.ru/863e9570

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [JOK
https://m.edso0.ru/863e99c6

bubmuoreka [JOK
https://m.edsoo.ru/863e9da4

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

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde

bu6nmoreka [JOK
https://m.edsoo.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

No
/o

10
11

12

13

14

15

16

17
18

19

20
21

22

Tema ypoxka KosmmuecTBo yacos [Hara
Bcero Konrtpombhbie IIpaktuueckme H3YICHHA
paboThl paboThl
HeobOpaTumocTs 3BOIIONNAN 1 0 0
HcTopwust xu3HN HA 3eMIIe M METOJIBI €€ N3ydeHUs 1 0 0
['umoTe3sl MPOUCXOXKICHHS )KU3HU Ha 3eMiie 1 0 0
PasButne xu3Hu Ha 3eMIie 1O IpaM | NEpUoIaMm 1 0 0
OCHOBHBIE ATAITBI HBOJIOIIH PACTUTEILHOTO M )KHBOTHOTO 1 0 0.5
mupa. [Ipaktuyeckas padora Ne 1 «3yueHue uckonaembix
OCTaTKOB PACTEHUH 1 )KUBOTHBIX B KOJUTCKITHIX)
CoBpeMeHHas CCTeMa OPraHuYeCKOro Mupa 1 0 0
DBOJTIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) 1 0 0
JIBukymiue cuibl ((hakTopbl) aHTPOIIOreHe3a 1 0 0
OCHOBHBIE CTaJIUH DBOJIIOLIMA YEJIOBEKA 1 0 0
YenoBeuyeckne packl ¥ IPUPOIHBIC aIalTAIIMK YeTI0BEKa 1 0 0
PesepBHriit ypok. O600m1eHue 1o TeMe «Bo3HUKHOBEHHE U 1 0 0
pa3BUTHE KU3HHU HA 3EMIIC)
DKOoJIorus KaKk HayKa 1 0 0
Cpenbl 0OuTaHMs U 3KOJIOTHYECKHE (aKTOPBI 1 0 0
Abuotuueckue pakropsl. Jlaboparopras padota Ne 3. 1 0 0.5

«Mopdonoruueckne 0COOCHHOCTH PaCTEHUH U3 Pa3HBIX MECT
oOutanusy. Jlaboparopnas pabota Ne 4. «BnusHue cBera Ha
POCT U Pa3BUTHE YEPEHKOB KOJIEYCa»

DneKTpoHHbIE HHU(POBBIC
00pa3oBaTeNbHbIE PECYPCHI

bubmmoreka [IOK
https://m.edsoo.ru/863ea5a6
bubmmoreka [IOK
https://m.edsoo.ru/863eabbe
bu6moreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [JOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea2

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

bu6mmoreka [JOK
https://m.edsoo.ru/863eb10e


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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HHU(POBBIC
n/n Beero Komntpoussie Ilpakruueckue H3YUCHHS — 00pa3’0BaTeibHbIC PECYPChI
paboThl paboThl
23 buotnueckue GakTopsl 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/863eb348
24 DKONOTHYECKUE XapaKTEPUCTUKH MOMYsIuy. [IpakTudeckas 1 0 0.5
pabota Ne 2 «[Toacy€r MIOTHOCTH MOMYNALMNA Pa3HbIX BUJOB
pacTeHuin»
25 CooOmecTBa OpraHM3MOB — OHOIIEHO3 1 0 0 bubmmorexa LIOK
https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCHUCTEMBI) 1 0 0 bubnuoreka [IOK
https://m.edsoo.ru/863eb46a
27 OcHOBHBIE ITOKA3aTEIIH YKOCUCTEMBI. DKOJIOTHIECCKUE 1 0 0 bu6mmoreka [IOK
nupamubl. CBoiicTBa skocucteM. CyKieccus https://m.edsoo.ru/863eb5fa
28 IlpupoHbie S5KOCHCTEMBI 1 0 0
29 AHTpPOMOTeHHBIC SKOCHCTEMBI 1 0 0
30 bBuocdepa — rnobanbHast SKOCUCTEMa 3eMIIU 1 0 0 bubnunoreka [JOK
https://m.edsoo.ru/863ebb5e
31 3aKoHOMEPHOCTH CYIIECTBOBaHUS OHMOCHEPHI 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B 6nochepe 3emiu 1 0 0
33 CocymiecTBOBaHUE MTPUPOJIBI U YETIOBEUYECTBA 1 0 0 bubnunoreka [JOK
https://m.edsoo.ru/863ebale
34 PesepHblii ypok. O6061eHue Tembl «CooliiecTBa u 1 1 0
IKOJIOTUYECKUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5


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

YYEBHO-METOANWYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* buosorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /[lox pen. [laceununka B.B., AkiimonepHoe 001iecTBo

«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

I""M. Mypra3un "3agaun u ynpakHeHHs 1o o011ei ornomorun”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/863e6122



