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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl N0 OHOJOTMH TEOPETHYECKYIO OCHOBY JJISI OINpPENENCHHUs MOJIX0J0B K (POPMHUPOBAHHIO COAEp)KaHUS y4eOHOTO
npeamera «buonorus» cocrtaBwin: kKoHuenTyanbHble noioxkenus @I'OC COO o B3auMo00OyCIOBICHHOCTH LIEEH, COAepKaHUs, pPe3yabTaTOB 00ydeHHS U
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, TOJOKEHUS 00 OOLIMX LENAX M NPUHIMIIAX, XapaKTEPU3YIOIMINX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpeanero obmiero obpazoBanus B Poccuiickoit depepannu, a TakKe MOJIOKEHHUS O crienupuke OUOJIOTuH, e€ 3HAUCHUH B TIO3HAHUH YXUBOU TPUPOIBI H
o0ecrieyeHnr CYIIeCTBOBAHMUS 4YenoBedeckoro obmiectBa. CoOryiacHO Ha3BAaHHBIM IIOJIOKEHUSM, OTPEACICHbI OCHOBHBIE (D)YHKIHMH MPOTPAMMBI IO
Ouosoruu U e€ CTPyKTypa.

[Iporpamma mo OuosioruM HAaéT MpencTaBlieHUE O LEeisix, 00 oOmieil cTpaternu oOydeHHs, BOCOUTAHUS M PAa3BHTHs, OOYyUAIOMIMXCSI CPEICTBAMU
yuebHoro mnpenamera «buosorus», ompenensier 00s3aTeNIbHOE NPEAMETHOE COJEpKAHUE, €ro CTPYKTYpy, paclpeiesieHue MO pasjeliaM U TemaMm,
PEKOMEHyeMYIO TIOCJIEOBATENBHOCTh M3YUEHHUS YUeOHOTO Marepuana C Yy46TOM MEKIPEIMETHBIX M BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH
00pa3zoBaTeNbHOTO MPOIIECcca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcs.

B mporpamme mo OHOJOTMH TakXKe YYHUTHIBAIOTCS TPeOOBaHMS K TUIAHHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM pe3ylbTaTam
o0y4eHus: B (OpMUPOBAHUU OCHOBHBIX BUJIOB y4e€OHO-TIO3HABATEIHLHON ACSITEIBHOCTH/YUEOHBIX ACHCTBUN, OOYJAIONIUXCS MO OCBOCHUIO COJIEPIKAHMS
O6MoJI0rMuecKoro oopa3zoBaHusl.

B nporpamme no 6uosnorun (10—11 kmaccsl, 6a30BbIi YpOBEHb) peaii30BaH MPUHIUI IPEEMCTBEHHOCTH B M3YUYE€HHUU OMOJIOTHUH, Onarojapsi 4emy B
HEell TpocMaTpUBAaEeTCS HAIPABICHHOCTh HAa Pa3BUTHE 3HAHWH, CBA3aHHBIX C (POPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OPHUEHTAINH JIMYHOCTH, SKOJOTUIECKOTO MBIIIUICHHSI, TIPEICTABICHUH O 370pPOBOM 00pa3e KU3HU U OEpPEeKHBIM OTHOIICHUEM K OKPY)KAIOIIEH TPUPOIHOM
cpeze. [loaTromy Hapsiy ¢ n3ydeHueM oO11e0HMOI0rHYECKUX TEOPHil, a TaKKe 3HAHUN O CTPOCHMH KUBBIX CHCTEM Pa3HOIO PaHra U CyIIHOCTH OCHOBHBIX
IPOTEKAIOIIMX B HUX IPOLIECCOB B MPOrpaMMe MO OUOJIOTHUM YJAEJIEHO BHHMAHHME HCIOJb30BAHUIO MOJTYYEHHBIX 3HAHUI B MOBCEIHEBHOM >KU3HU JUIS
peleHusl NPUKIAJHBIX 3a/ad, B TOM YHUCIIe: NPOQUIAKTUKU HACIEICTBEHHBIX 3a00J€BaHMN YEIOBEKA, MEAMKO-T€HETHYECKOro KOHCYIbTUPOBAHMUS,
000CHOBaHMS SKOJIOTUYECKHU 11€71€CO00Pa3HOTO MOBEACHUS B OKPYKAIOIIEH MPUPOJHOM Cpelie, aHaIN3a BIUSHUS X039HCTBEHHOM AEATEIbHOCTH 4EeJI0BeKa
Ha COCTOSIHUE TNPHUPOJHBIX M MCKYCCTBEHHBIX SKOCHCTEM. YCUJIEHHE BHMMAHUS K IPUKIAJHOM HampaBlIeHHOCTH ydeOHoro mpenmera «buomorus»
IPOJAUKTOBAHO HEOOXOAMMOCTHIO OOECIIEUEeHNs YCIOBUM ISl pelleHUs OJJHOM U3 aKTyaJbHBIX 3aJjay LIKOJBHOIO OMOJIOTMYECKOro 00pa3oBaHMsl, KOTOpas
npeanosaraeT (opMUpOBaHHUE y 00YJarOIMXCsl CIIOCOOHOCTH alallTUPOBATHCS K U3MEHEHHSIM TUHAMUYHO Pa3BUBAIOIIETOCsS COBPEMEHHOIO MUpA.

buosiorus Ha ypoBHe cpeqHero o0miero o0pa3oBaHus 3aHUMAET BakHoe MecTo. OHa obecnieunBaeT (popMupoBaHUE y 00ydarOIIUXCsl IPEICTABIICH Ui
0 Hay4YHOHM KapTHHE MHUpa, pacIIUpseT U 0000IIaeT 3HaHUS O KUBOM MpUpoJe, €€ OTIIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOM OpraHM3alluy U 3BOJIOLMH,
CO3/1a€T YCJIOBUSA JUISL: MO3HAHUS 3aKOHOB KMBOM MPUPOBI, GOopMUPOBaHUS (HYHKIMOHAIBLHON IPaMOTHOCTH, HABBIKOB 3710pOBOr0 M OGe30macHoOro ooOpasa
KHU3HH, SIKOJIOTHUECKOTO MBILIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW PUPOJIEC U YETIOBEKY.

bonbmoe 3HaueHne 6MONIOTH UMEET TaKKe JUIs pellleHUs] BOCIIMTATEIbHBIX U PAa3BUBAIOLINX 33Jjau CPEeJHEro o0Iero o0pa3oBaHus, COLUaIN3aM U
oOyuaromuxcs. M3ydenue Ouosnorun oOecreynBaeT yCiaoBHsS Juis (OPMUPOBAHMS MHTEIUIEKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX W HH(POPMALMOHHBIX
HaBBIKOB, 3CTETHYECKOW KYJIbTYpPbl, CHOCOOCTBYET HMHTErpalMyd OWOJIOTMYECKUX 3HAHUN C NPEACTaBIECHUSAMH M3 JPYrUX Y4eOHBIX IPEIMETOB, B
YacTHOCTH, (U3UKH, XUMUU U reorpaguu. Ha3BaHHble MONOXKEHHS O MpeJHA3HAYCHUHM Y4eOHOro mnpeamera «bHOJOTHs» COCTaBUIM OCHOBY IS
OTIpeieNIeH s MMOAX0J0B K 0TOOPY M CTPYKTYPHUPOBAHMIO €TI0 COJIEPIKAHUS, IPEICTABIEHHOIO B IPOrpaMMe 10 OHOJIOTHH.

Ot0op coxepxkanust yuebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE OCYHIECTBIEH C MO3MLUN KyJIbTypOoCOOOPa3HOTO IOJX0Ja, B
COOTBETCTBUU C KOTOpPBIM OOydaromuecsi JOJDKHBI OCBOMTH 3HAHMA W yMEHMs, 3HauuMble A (OPMHUpPOBaHMS OOIIEH KyIbTYphl, ONpEAEISIOnne
aJIeKBaTHOE TMOBEJICHUE YeIOBEKa B OKPYKaloIled MPUPOJHOM cpejie, BOcTpeOOBaHHbIE B MOBCEIHEBHON JKU3HU M MPAKTHUECKOW AesTesnbHOCcTUH. Ocoboe



MECTO B 3TOH CHUCTEME 3HAHHMN 3aHUMAIOT 3JIEMEHTBHI COJCPIKAHUS, KOTOPHIE CIYKaT OCHOBOW JUIisi (DOPMHPOBAHUS MPEICTABICHUA O COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHHE MUpPA M IIEHHOCTHBIX OPUEHTAIUSAX JTHYHOCTH, CIOCOOCTBYIONINX T'YMaHU3AIMHA OUOJIOTHYECKOTO 00pa30BaHHUS.

CrpykTypupoBaHHUE COACPKAHMS YUSOHOT0 Marepuasa B MPOorpaMme Mo OMOJIOTHU OCYIIECTBICHO ¢ YUETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00
OTJIMYUTEIBHBIX OCOOECHHOCTSIX KUBOW MPUPOBI, O €€ YPOBHEBOW OpraHU3AIMKU U 3BOJIIOIMU. B COOTBETCTBUU C 3TUM B CTPYKTYype Y4eOHOIO Mpeamera
«buosorus» BBIICICHBI CIENYIONIUE COJep)KaTenbHble JMHUU: «buosorusi kak Hayka. MeTonsl HaydHOro mnosHaHus», «Kilerka kak Ouosormueckas
cucreMa», «Opranusm Kak Ouosorudeckas cucrema», «CucremMa i MHOrooOpasue OpraHndeckoro MUpay, «IBOJIIOLUS KUBOW MIPUPOABD, « DKOCUCTEMBI U
MPUCYIIAE UM 3aKOHOMEPHOCTH.

enp usydenus ydeOHoro npeaMera «buosnorus» Ha 6a30BOM YpOBHE — OBIIAJCHHE OOYYAIONIMMHUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHATLHOM
OpraHU3aIlMM >KUBBIX CHCTEM pPa3HOTO paHra M MPUOOPETeHHE YMEHUH HCIOJIb30BAaTh 3THU 3HAHMS ISl TPAMOTHBIX JACHCTBUU B OTHOIIEHUHW OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3IMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTkeHue 1eny u3ydeHus: yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CTI€UNBAETCS pEUICHUEM CIEAYIONINUX 3a1a4:

OCBOEHHME OOYYAIOIIMMUCS CHUCTEMbI 3HAaHUU O OMOJIOTMYECKUX TEOPHUAX, YICHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MPaBUIaX, CIYKaIuX
OCHOBOM i (OPMHUPOBAHUS TIPEACTABJICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJIaX HAyYHOTO TMO3HAHHUS, CTPOEHWH, MHOTOOOpa3uu u
0COOEHHOCTSX JKMBBIX CUCTEM PA3HOTO YPOBHSI OPraHU3aIlH, BBIIAIOIINXCS OTKPHITUSIX U COBPEMEHHBIX UCCIEIOBAHUAX B OMOJIOTHH,

dbopmupoBaHre y OOydalOmMMXCsA TO3HABATENBHBIX, HMHTECIUIEKTYAIbHBIX W TBOPUYECKHX CIIOCOOHOCTEW B TPOIECCE aHAIM3a JAHHBIX O IYTIX
Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJIAJIOB, UACH U MOIX00B K U3yYEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aIliu;

CTAaHOBJIEHHE y OOyJarmuxcsi OOmed KyIbTyphbl, (YHKIIMOHAIHHOW TPAaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATh W OICHWBATH SIBICHUS
OKPYXAIOIIEro MUPA KUBOU MPUPO/IbI HA OCHOBAHUY 3HAHUK U OTBITA, TTOJTYYCHHBIX TIPH U3y4CHUH OW OJIOTHH;

(dhopmupoBaHUe y 00yJaIOMNUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYCHHE OMOJIOTMYECKUX 3HAHUHN B MPAKTUUECKOU JCATEIHHOCTH YEIOBEKA, PA3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

BOCIIUTAaHHE YOKIEHHOCTH B BO3MOKHOCTH MO3HAHMS YETIOBEKOM KUBOUM MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOII0ICHUS
ATUYECKUX HOPM TIPH ITPOBEICHUN OMOJIOTHYECKUX HCCIICIOBAHU;

OCO3HAHUE IEHHOCTH OMOJIOTUYCCKUX 3HAHUMN IS TIOBBIIEHUS YPOBHS 3KOJIOTHUECKOM KYIbTYPHI, 17151 (HOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUW M YMEHHUHM B TIOBCEIHEBHOM JKM3HHM JJIsi OIICHKHU IOCJIECICTBHH CBOCH NEATEILHOCTH 1O OTHOIICHUIO K
OKpYXarolen cpejie, COOCTBEHHOMY 37I0pOBbIO, 000CHOBAHHE M COOIIOICHHE MEP MPOPUITAKTUKH 3a00JICBaHHIA.

B cucreme cpennero o6miero oopazoBanus «bruosorusy, nzydaemas Ha 6a30BOM YpOBHE, SIBJISICTCS 0053aT€IIbHBIM YU€OHBIM IPEIMETOM, BXOISIIUM
B COCTaB MpeAMEeTHO obnactu «EcTecTBEeHHO-HAYYHBIE MTPEIMETHD.

Jiia uzyuenus: Ouosioruu Ha 6a30BOM ypOBHE cpeqHero oomiero odpasoanust otBoauTcst 68 vacos: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11
kiacce — 34 vaca (1 yac B Heziemo).

COJEP)XAHUME OBYYEHUS
10 KJIACC
Tema 1. Buonorns kak Hayka.
buosnorus kak Hayka. CBs3b OMOJIOTHH € OOIIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTUMH €CTECTBEHHBIMHU HayKaMH, GUiIocopuen, STUKON, ICTETUK Oi
u nipaBoM. Poss Gnosioruu B opMUpOBaHUN COBPEMEHHON HaydyHOU KapTUHBI Mupa. CrucTeMa OMOJIOTHYECKUX HaYK.
Metoabl TO3HAHUS KUBOM MpHpobl (HAOMIONEHUE, SKCHEPUMEHT, ONMCAaHWe, U3MEepeHue, Kiaccuukaius, MOAETHUPOBAHHUE, CTATUCTHUYECKAas
00paboTKa JaHHBIX).



JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, [x. Yorcon u @. Kpuk.

Tabnuuer u cxemsl: «MeToAbI TO3HAHUS KUBOW TPUPOIBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[TpakTdeckas padorta Ne 1. «/cnonp30BaHue pa3TUIHBIX METOIOB IIPU U3YUEHUU OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI H X OPraHU3aIUs.

JKuBble cucTeMbl (OMOCHUCTEMBI) KaK MpeaMeT U3ydeHus: ononorun. OTIHYNE )KUBBIX CUCTEM OT HEOPTaHW9 eCKOW TIPUPO/IBL.

CpoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHM OpraHu3aluu OUOCHUCTEM: MOJEKYJISAPHBINA, KIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIN,
MOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIH (OMOTeoLeHOTHUECKU), OnoC(epHBIi.

JdemoncTpaumnu:

Tabnuup! U cxembl: «OCHOBHBIE MPU3HAKH KU3HWY, «YPOBHHU OPraHU3alUN KUBOU TTPUPOIBD.

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMnueckuii coCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUHN COCTAB KIETKHA. XUMHUECKHE JIEMEHTHI: MAaKPOIJIEMEHTHI, MUKPOXJIEMEHTHI. Boia 1 MUHEpaIbHBIE BEIIECTRA.

DYHKIIMU BOJIBI U MUHEPATBHBIX BEIIECTB B KieTke. [lognepkanue ocMoTrueckoro OaitaHca.

benku. CoctaB u ctpoeHue 6€IKOB. AMUHOKHUCIOTH — MOHOMEPHI OekoB. HezamMeHnMbIe 1 3aMEHUMbIE aMUHOKHUCIIOTBI. AMHHOKHCIIOTHBIN COCTaB.
YpoBHU CTPYKTYpbl OEIKOBOW MOJEKYJbl (TMEpBUYHAS, BTOPHYHAS, TPETHYHAs M YETBEPTHUHAS CTPYKTypa). XHUMHUUYECKHE CBOWCTBA OEJIKOB.
buonornueckue GpyHKIIMN OEITKOB.

depmeHTH — OMoJIoTHYeCcKHe Katanu3zatopbl. CTpoeHue (epMeHTa: aKTHBHBIN IeHTp, cyocTpaTHas crenuduanocts. Kodepmentsl. BuramuHbl
Otnnuns GepMEHTOB OT HEOPTAHUYECKUX KaTaIn3aTOPOB.

VYrneBoapl: MoHOcaxapuabl (TJIOKO3a, pubo3a W JI€30KCHMpHO03a), Aucaxapuabl (caxapo3a, JIaKT03a) W IMOJUcaXapuibl (Kpaxmal, TJIHKOTEH,
1eJuTI0N03a). bruomornueckue GyHKIIUU yriIeBOIOB.

Jlunuael: Tpurauuepuasl, dochoaunuasl, crepouasl. ['mapodmibHo-THApO(GOOHBIE cBoMcTBA. buonornyeckune Qynkuuu aunuaoB. CpaBHEHHE
YTJIEBOAOB, OEJIKOB U JIMMIUJOB KaK HICTOYHUKOB SHEPTHUU.

Hyxnennoseie kucnotel: JIHK u PHK. Hykneotuapr — MoHOMepbl HykienHOBBIX KuciaoT. Ctpoerne u Gpynknuu JJHK. Crpoenune u ¢pynkmuun PHK.
Buaet PHK. AT®: ctpoenue u ¢pyHKIUN.

[uTosorus — Hayka o kietke. Knetounas teopust — mpuMep B3auMOJICHCTBUS Hael U (PaKkTOB B HAYUHOM MO3HAHUU. MeTo bl U3yueHUs KISTKH.

Knetka kak nemnocrtHas xuBas cuctema. OO1Ire Npu3HaKky KIETOK: 3aMKHYyTas HapyxkHas memOpana, monekynsl JJHK kak renerudeckuii anmnapar,
CUCTEeMa CHHTe3a Oelka.

Tunel KIeTOK: JyKapuoTHYecKass M MpokapuoTuyeckas. OcoOEHHOCTH CTPOEHHS MPOKapUOTHYECKOW KieTku. Kiierounas cteHka Oaktepuil.
CrpoeHue sykapruoTH4YecKoil kineTku. OCHOBHBIE OTIMYUS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpHI KIETOK — KIETOYHAs CTE€HKA, TTUKOKAIHMKC, uX ¢yHkuuu. Ilnasmarnuyeckas memOpana, €€ cBOiicTBa U (PyHKIUH.
[uromnasma u e€ opranouasl. OmHomeMmOpanHbie opranouasl kietku: JIIC, anmapat ['onbmku, nu3ocombl. [lomyaBTOHOMHBIE OPraHOUABI KIETKU:
MUTOXOHAPHUH, TutacTuAbl. [IponcxoxaeHne MUTOXOHAPUN W TutacTuid. Buasl mimactun. HemeMOpaHHBIE OpraHOUABI KIETKU: PpUOOCOMBI, KIIETOYHBIH
LEHTp, LIEHTPUOJIU, PECHUYKHU, KI'YTUKH. DyHKIIUHM OPraHOUIOB KIETKU. BritoueHusl.

SAnpo — perynsTopHbiii LeHTp KiIeTku. CTpoeHue spa: siaepHast 000J04UKa, KapruoIia3Ma, XpOMAaTHH, SIPBIIITKO. XPOMOCOMBI.

TpaHcnopT BeLIECTB B KIETKE.



JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. IlIann, M. llIneiinen, P. Bupxos, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. Bap.

Juarpammsl: «PacrpeneneHne XMMUYECKUX 3JIEMEHTOB B HE)KMBOU IpUpoiey», «Pacipenenenrie XMMUYECKUX 2JIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmumer 1 cxembl: «llepuonndeckas TabaUIa XUMUYECKHX DIIEMEHTOB», «CTpOoeHUE MOJEKYNbl BOIbl», «buocuHTe3 Oenka», «CTpocHHE
MOJIEKYNBI Oenka», «CtpoeHue ¢epmentayn, «Hykmennossie kuciotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHHE SYKapUOTHUYECKON KICTKHY,
«CTpoeHue XKMBOTHOU KJIETKU», «CTpoeHUEe pacTUTENbHOU KIETKN», «CTpoeHUE MPOKAPHUOTUYECKON KIETKH», «CTpOCHHE sApa KIETKH», «YTIIEBOIbDY,
«JIunuaey.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyJOBaHWE Ui MPOBEIEHUS HAOMIOACHUM, HW3MEPEHUN, HKCIEPUMEHTOB, MHKpPOIpEnaparhbl
PaCTUTENBHBIX, )KUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopHnast pabota Ne 1. «/3ydyeHne kaTaTUTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl I KaTalasbl)y.

JlabopaTtopHnas pabota Ne 2. «3ydeHue CTpOCHHS KIETOK PACTEHHM, )KUBOTHBIX U OaKTEepUil 101 MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpEnapaTax u ux
OTIMICAHUE».

Tema 4. ’KuzHeaesiTeJIbHOCTh KIETKH.

OOMeH BemlecTB, WM MeTaboau3M. ACCUMWIAIMS (IJIaCTUYECKUNH OOMEH) U JAUCCUMWIAIMS (PHEPreTUYecKuil oOMeH) — JBE CTOPOHBI €IUHOTO
nporuecca Metadosin3ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUH B IOHUMaHUHM METa00IM3Ma.

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

dotocunre3. CBeToBas u TeMHOBas da3bl porocuHTe3a. Peaknuu hoTocuaTe3a. DPpdekTuBHOCTH hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A IS )KU3HU
Ha 3emJie. BiusHue yciaoBuii cpeibl Ha OTOCHHTE3 U CIOCOOBI OBBIIICHUS €70 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOINe OaKTeprun. 3HAUCHUE XEMOCUHTE3a JIJIs )KM3HH Ha 3eMIIe.

DHepreTudeckuii 0OMeH B KkieTke. PaciienieHre BelecTB, BbIACICHNE U aKKyMYJIUPOBAaHUE SHEPTUU B KIETKE. DTarbl SHEPT€TUYECKOT0 0OMEHa.
I'mukomms. bpokernne u ero Buabl. KucmopomHoe oxuciaeHue, Wik KieTtouyHoe aeixanue. OxucnurenbHoe (ochopunmpoBanne. IHHEeK THUBHOCTH
SHEPreTHYECKOro oOMeHa.

Peakiun marpuyHoro cunte3a. I'enernueckas nHpopmanusa u JJHK. Peanmszanus renerndeckoit mHpopManym B KiIeTKe. | @eHETUUECKHI KO U €ro
cBorictBa. Tpanckpumnmmst — MatpuuHbiid cuaTe3 PHK. Tpancnsauust — 6uocunTe3 Oenka. Dtansl TpaHcasauuu. KoaupoBanre aMuHOKUCTOT. Posib pubocom
B OMocuHTe3€e Oenka.

Heknetounsie Gpopmbl xu3Hu — Bupycsl. ctopust otkpbitust BupycoB (/1. 1. MiBanoBckuit). OcoOEHHOCTH CTPOEHUS U )KM3HEHHOTO LIMKIIA BUPYCOB.
baktepuodaru. bonesnu pactenuii, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHnonedunura yenoseka (BUY) — Bo3dyaurens CITN/da.
OO6paTHas TpaHCKpHIIIMS, peBepTas3a u uaTerpasa. llpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUM.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsros, . . UBanoBckuii, K. A. Tumupszes.

Tabnuiet u cxembl: «Tunsl nutaHusy, «Metaboauzm», « MUTOXOHAPUA», « IHEPreTUYeCKHil 0OMen», «XiopormaacT», «PotocunTe3y», «CTpoeHue
JTHK», «Ctpoenue u ¢pyHKIMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTndeckuii Koy, «Bupyce», «bakrepuodarn», «CTpoeHue v >KHU3HEHHBIN LUK
Bupyca CIINa, 6akrepuodaray, «Pemmuxanus JJHK».

O6opynosanue: Moaenu-anmuinkanuu «Y qsoenue JJHK u tpanckpuniusy, «buocunres 6enka», «CTpoeHHe KIETKW», MoAenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.



Knerounslii 1wk, WM >KM3HEHHBIH LUK KieTku. MHTepdaza m muto3. Ilpomeccsl, mporekaromue B uHTepdasze. Permmkanms — peakuus
matpuunoro cunresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBINH HA0Op — KapUOTHUIL. JIMIIJIOUAHBIA U TalIONTHBIA XPOMOCOMHBIE HA0OPbI. XPOMAaTH/IBI.
[{uTosornyeckue OCHOBBI Pa3MHOKEHUS U UH/IMBUIAYAIbHOTO Pa3BUTUSI OPraHU3MOB.

Henenue xnetku — Muto3. Ctaauu muto3sa. [Iporeccsl, Ipoucxoasiiye Ha pa3HbIX CTaAUAX MUTO3a. bronoruueckuii CMbICI MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aloInTo3.

@®opMBl pa3MHOXKEHHSI OPraHu3MOB: Oecrojoe u 1moJsioBoe. Bujapl 0ecriosioro pasMHOXKEHUs: JEJeHUE HaABOE, IIOYKOBAHHWE OJHO- U
MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHKe, BET€TATUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KJIOHUPOBAHKUE OPraHU3MOB, €r0 3HAYEHHUE JUIsl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYUSA OT OECIOIOrO.

Meiio3. Cranuu meiiosa. [Ipoueccel, mpoucxoasaimue Ha cTaausax Mero3a. [losenenue xpomocom B Meriose. Kpoccunrosep. buosnoruueckuii cMpic U
3Ha4YECHHE Meo3a.

I'amerorenes — nporuecc 00pa3oBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [10/10BbIE Kene3bl: ceMEeHHUKU U SHYHUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CrepMaTo30u/l, SIUIEKIIeTKa) — criepMaTroreHe3 u oporeHes. OCOOCHHOCTH CTPOCHUS SIMIIEKIETOK M CIiepMaTo30u0B. OIII010TBOPEHHE.
[TapTenorenes.

WnnuBuayansHoe pa3BuTue (OHTOreHe3). OMOpHOHaIbHOE pa3BUTHE (d3MOpHOreHe3). OTambl ASMOPHUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: JApoOJeHHe, TacTpymisuus, opraHoreHe3. [locTamMOpuoHanbHOE pa3zBuTHE. THUIBI MOCTIMOPHOHANBHOTO Pa3BUTHUS: MpPSIMOE, HEMPSMOE
(nunHOYHOE). Bnusinue cpeibl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOTO PacTEHUS: CTPOCHHE CEMEHH, CTAINH Pa3BUTHUS.

JdemoncTpaumnu:

Tabmuubl 1 cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY», «J{BOWHOE OTUIOJOTBOPEHHUE Yy IIBETKOBBIX pacTEHU», «BeretaTuBHOE pa3MHOKEHHE
pactenuit», «Jlenenue kiuetku 6akrepuiiy, «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «Kiterounsrii ukim», «Pemmukarus [JTHKY, «Mutos»,
«Meiios», «lIpsmoe u HenpsAMoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKONUTAIONIUX U YeJIOBeKay, «OCHOBHBIE CTaAN OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOT, MUKpoTipenapaTsl «CrnepMaTo30uabl MIEKOMUTAIOIIET0y, «HlekIeTKka MiIeKonuTaioneroy, «Kapuokunes B kierkax
KOpeIlIKa JIyKa», MarHuTHasi MoJienb-anrukanus «Jlenenue kinetku», moaens JJHK, Moaens metadasHoii XpoMOCOMBIL.

JlaGopaTopHble H NpaKTH4YecKue padoTbi:

Jlaboparopnas padota Ne 3. «Habmroienue MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOIIpernapaTaxy.

Jlaboparopnas padota Ne 4. «M3ydyeHue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIMpenapaTax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropusi pa3BUTHA TeHETUKH. Poib UTONOTHH M SMOPHOJIOTUM B CTAaHOBIEHUM I'eHETUKH. Bkiag poccuiickux u
3apyO0eKHBIX YYEHBIX B Pa3BUTHE T'C€HETUKH. MeToAbl TeHeTUKH (THUOPUI0JIOTUYECKUH, ITUTOTEHETUYECKUH, MOJIEKYIAPHO-TeHeTuuecKuit). OCHOBHBIE
Tr€HETUYECKUE MOHATUA. [ 'eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPELIMBAHMII.

3aKOHOMEPHOCTH HACJIEOBAaHUS IMPU3HAKOB, ycTaHOBIeHHbIe . Mennenem. MoHOruOpuaHOE CKpeliMBaHuE. 3aKOH €IMHO-00pa3usi THOpHI0B
nepBoro nokoseHus. Ilpasuio fomruHMpoBanysl. 3aKOH pacIlelyIeHHs] IpU3HakoB. [ unore3a ynuctoTsl raMerT. [1oaHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuiHoe CKpeluBaHue. 3aKOH HEe3aBUCHMOIO HACJIeJOBAaHUs MPU3HAKOB. llUTOreHeTHyecKne OCHOBBI JUTHOPHIHOTO CKPELIUBaHMSL.
Amnanuzupyrolniee ckpeuuBanue. Mcrnosib3oBaHne aHaATU3UPYIOIIEro CKPELIMBaHUs AJIs ONIpeiesieH s TeHOTHIIa 0CoOu.

CuenyieHHoe HacienoBaHue npusHakoB. Pabora T. MopraHa no crenjieHHOMY HaclleZJOBaHUIO TeHOB. HapylieHue cleruieHus: reHoB B pe3ysbTare
KpPOCCHHIOBEpA.

XpOoMOCOMHasl TEOPUsI HACIEICTBEHHOCTHU. | '€HETHUECKNE KapThl.



I'enetnka mosia. XpoMOCOMHOE oOmpeneieHuEe MoJjia. AyTOCOMBI M TMOJOBBIE XPOMOCOMBI. ['OMOraMeTHble M TeTEepOraMeTHbIE€ OpPTraHU3MBbI.
HacnenoBanue npusHakoB, CUEIIEHHBIX C TIOJIOM.

N3menunBocTh. Busibl M”3MEHUMBOCTH: HEHACIIE/ICTBEHHAs U HAcleICTBeHHas. Posib cpe/ibl B HEHACIEICTBEHHON M3MEHUYMBOCTU. XapaKTePUCTUKA
MOM(UKATMIOHHONW W3MEHYMBOCTU. BapuanmmoHHBIA psii W BapuanuoHHas KpuBas. Hopma peakumu mnpusHaka. KonnuecTBeHHBIE M KaueCTBEHHBIC
MPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOTU(MUKAIIMOHHOW N3MEHUMBOCTH.

HacnencTBenHasi, MiiM TeHOTUITMYECKAs, N3MEHUYMBOCTh. KoOMOMHATHBHAS M3MEHYHBOCTh. MelH03 M TIOJIOBOW MPOIECC — OCHOBA KOMOMHATHBHOMN
W3MCHUMBOCTH. MyTalMoHHAsT W3MEHYUBOCTh. Kilaccupukaius MyTaluii: TeHHbIE, XPOMOCOMHBIE, TEHOMHbBIC. YacToTa W TPUYHHBI MYTaIUH.
Myrarensble ¢pakTopbl. 3aKOH TOMOJIOTHYECKUX PsAJIOB B HacieAacTBeHHON n3meHunBocty H. . BaBunosa.

BuesigepHas HacneCTBEHHOCTh U U3MEHUYMBOCTb.

I'enetnka uyenoBeka. KapuoTtun uenoBexka. OCHOBHBIE METOJBI TEHETHKH YENOBEKA: TEHEAJOTUYECKHUM, OJIM3HENOBBIN, ITUTOTCHETHYECKUH,
OMOXUMUYECKHM, MOJIEKYJISIpHO-TeHeTHYecKuil. COBpEeMEHHOE OTpe/ieNieHre TEHOTUIIA: TIOTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTHUITUPOBAHNE, B TOM YHCIIE
¢ nomompbio [I[[P-ananu3a. HacneactBenubie 3a0oJjieBaHHUS 4YeNIOBEKA: TEHHBbIE OOJIe3HM, OOJIE3HHM C HACJIEICTBEHHOW MPEIpacioioKEeHHOCTHIO,
XpoMocomHbIe OosiesHu. Comaruueckue M TreHepaTuBHble MyTanud. CTBOJIOBBIE KIETKH. I[IpWHIMIBI 30pOBOTO 00pa3a >KU3HHU, IUATHOCTUKH,
poUIAKTUKH U JICUCHUS TeHETHUECKUX Oosie3Hel. MenuKko-reHeTHYeCKOe KOHCYJIbTHPOBAaHNE. 3HAUYCHUE METUITMHCKON TeHETHKU B TIPEAOTBPAIICHUH 1
JIEYCHU N TeHETHUECKHUX 3a00JI€BaHNN YETOBEKa.

JdemoncTpaumnu:

[optpetst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuis! 1 cxembl: «MOHOTHOPUHOE CKPEIIMBAHNE U €0 UTONEHETHUECKash OCHOBay», «3aKOH PAcCIIEIUICHUs U €ro LIUTOT€HEeTHYecKasi OCHOBaAY,
«3aKOH YHCTOTHI TameT», «/lurubpumnoe ckpenmBanue», «l[uTonmOrnyecKkne OCHOBBI TUTHOPUIHOTO CKpemuBaHusM», «Mehos», «B3aumoneiictBue
AJUIETIbHBIX TE€HOBY», «['€HeTHYecKue KapThl PACTEHHM, )KMBOTHBIX U 4e€lIOBEKa», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEOBAHUs, CLEIJICHHOIO C
nosom», «KapuoTtumsl uyergoBeka W KMBOTHBIX», «Buuel m3menumBocTH», «MonudukannoHHas H3MEeHUHMBOCTHY, «HacnemoBanme pesyc-¢pakropar,
«['eneTuka rpymnm KpoBu», «MyTalumoHHas: HU3MEHYUBOCTbHY.

Ob6opynoBanue: Mojaenu-anmuvkanun «MoHoruOpuaHoe ckpemuBanue», «HemomHoe pomuHupoBaHuey, «J{UrubpuaHOE CKpEIIMBaHHEY,
«IlepekpécT XpomMOCOM», MHUKPOCKON W MUKpompemnapaT «Jlpo3zoduna» (Hopma, myTanuu (QOpMbl KpPBUIBEB U OKpacku Tena), repOapuii «Iopox
ITIOCEBHOM.

JlaGopaTopHble H IpaKTU4ecKue padoTbi:

JlaboparopHas pabora Ne 5. «M3yyeHuwe pe3yabTaTOB MOHOTHOPUIHOTO M JUTHOPHIHOTO CKPELIMBAHUA Y JApo30GMIbI Ha TOTOBBIX
MHUKpOIpenaparax.

JlaboparopHas pabota Ne 6. «M3yueHne MOAU(PUKAITMOHHON H3MEHYUBOCTH, IIOCTPOSHHE BAPUAIIMOHHOTO PSJIa M BAPUALMOHHON KPUBOW.

JlaboparopHas pabota Ne 7. «AHanu3 MyTtanuil y 1po30¢uibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[TpakTueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexiusi Kak HayKa | Ipoliecc. 3apoKIeHHe CeleKInu U JoMecTukanusa. Yuenue H. V. BaBunoBa o 1ieHTpax MpoOUCXOXKACHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHUM. LIeHTphI MPOUCXOKIACHUS TOMAIIHUX )KUBOTHBIX. COpT, HOPOAA, ITAMM.

CoBpeMeHHBIE METOJABI CeJeKIMU. MaccoBbIlii W MHIUBUAYAIbHBIA OTOOpPHl B CEJNEKIMM pacTeHUd u KUBOTHBIX. OIllEHKa 53KCTephepa.
brnuskopocTBeHHOE CcKpemuBanne — UHOpUIuHT. Yucras nuHus. CkpelnuBaHue 4YUCTBIX JWHUK. ['ereposuc, wim rubpuaHas cuia. HeponcTBeHHOE



ckpemuBanue — ayropuauar. Otaanénnas rudpunuzanus u e€ ycrnexu. McKycCTBEHHBIN MyTareHes U MoJlydeHue MOTUIIONAOB. JIOCTIKEHHS CelleKIH
pacTeHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHonorus Kak oTpacib IpOU3BOACTBA. | eHHAs nHXeHepus. Dtamnbl co3aanus pekomounantHoi JIHK u Tpancrenusix oprannsmoB. Kietounas
nkeHepus. Kilerounsle KynbTypbl. MHKpPOKIOHAIBbHOE pPa3MHOXKEHUE pacTeHui. KiloHMpoBaHME BBICOKONPOAYKTHBHBIX CEIbCKOXO3AMCTBEHHBIX
OpraHu3MoOB. DKOJIOTHYECKHE U 3TH4ecKkue mpodneMbl. MO — reneTndecku Moau(pUIMpOBaHHBIE OPraHU3MBI.

JlemoHCcTpanmu:

IToptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. IBaHoB.

Tabmuuer u cxembl: kapTa «LleHTpBI MPOMCXOXKIEHUS W MHOT000pasusi KyJIbTYPHBIX pacTeHui», «llopoasl AOMamHUX >KUBOTHBIX», «CopTa
KYJIbTYpHBIX pacTeHui», «OtmanéHHas rubpuauzanusy, «Paborel akagemuka M. @. HBanoBay, «llomumnonmus», «OOBEKTHl OHOTEXHOJIOTHUNY,
«Kiterounble KyJIbTYpHI U KIIOHUpOBaHUE», «KOHCTpYHpPOBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKH TUIOJOB U KOPHETIJIONOB TUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHUM, repdapuil «CenbCKkoX039iCTBEHHbBIE PACTEHUSD.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Okckypeusi «OCHOBHbIE METOAbl W JOCTH)KEHUS CEJNEeKIUM pPAacTeHUH M JKUBOTHBIX (HA CEJIEKIUOHHYI CTaHIMIO, IUIEMEHHYI0 QepMmy,
COPTOMCTIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35CTBO, JJa0OpaTOPHUIO arpOYHUBEPCUTETA HIIM HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBo/1IOLIUOHHAS OMOJIOTHA.

[Ipeanochlmkn BOSHUKHOBEHHS IBOJIIOIMOHHOW TEOPHH. DBOJIOIMOHHAS Teopust W e€ MecTo B Owosiornd. BimsHUE 3BOJIIOIMOHHOW TEOPHH HA
pa3BuUTHE OMOJIOTHUU U JPYTUX HAYK.

CunerenbcTBa 3BoMIONUH. [laneoHTONOrMYECKHE: TOCIIE0BATEIBLHOCTD MOSBICHUS BUIOB B MAJ€OHTOJOTHYECKOM JIETOMUCH, TIEpeX0oHbIe (POPMBI.
buoreorpaduueckue: cxoacTro u paznuuue dhayH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHEe: CXOACTBA W pazluyusi SMOPUOHOB pa3HBIX BHJIOB TMO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: T'OMOJOIHYHBIE,
aHAJIOTUYHBIC, PYAUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX
MeTab0IMYECKUX MyTeil Y BCeX OPraHu3MOB.

Opomonmonnas teopus Y. Japsuna. [Ipennocbuiky BO3SHUKHOBEHHS JAapBUHU3MA. JIBIDKYIME CHIIBI 3BOJIIOLMU BUIOB MO JlapBuHY (M30BITOYHOE
pa3MHOKEHHE ITPU OTPAHUUEHHOCTH PECYPCOB, HEONpeaeaEHHas H3MEHUYUBOCTh, 00pb0a 3a CylIeCTBOBAaHUE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas teopust sBoonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosrorus. [lomyssius kak equHuIa BUAa U 9BOJIOLUH.

JBuxymmue cuibl ((hakTopbl) SBOJIIOLMH BUIOB B Mpupoae. MyTalmoHHBINA MpoIlecC U KOMOMHATUBHAS U3MEHUYUBOCTD. [lomynsiroHHbIe BOJIHBI U
npeid reHoB. M30smus 1 MUrpanus.

EctectBennslit 0TOOp — HampaBisromui pakTop 3Boonud. POpMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocobaeHHOCTh OPraHU3MOB KakK pe3ylbTaT 3BOMOIMU. [Iprmeps! nprcnocobiaeHuii y oprannzMoB. ApoMopho3bl U UAHO-aJaN TAI[UH.

Bun u Bugoobpazosanue. Kpurepun Buga. OcHoBHBIE (pOpMBI BUA00Opa30BaHUs: reorpaduaeckoe, SIKOIOTHIECKOe.

Maxkpossostorusi. DopMbl 3BOTIONUY: PUIeTHYEeCKas], TUBEPTeHTHAas!, KOHBEPreHTHas, MapaienbHas. HeoOpaTUMOCTh IBOIOLUU.

[IpoucxoxaeHue oT HecleNUaTu3upOBaHHbIX NpeaKoB. [Iporpeccupyromas cnenuanu3anus. AJanTUBHAS pagualis.

JdemoHcTpaumnu:

IToprpetst: K. JIunnei, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, @. Mromiep, A. H. Ceepros.



Tabmuuer u cxembl: «Pa3BuTHe OpPraHUYECKOro Mupa Ha 3emiie», «3apoJIbIIIN MO3BOHOUYHBIX KUBOTHBIX», «Apxeontepukcy, «@opMbl OOprObI 32
cymecTBoBaHue», «EcTecTBeHHBI 0TOOPY, «MHOrO0Opa3sue COpToB pacTeHui», «MHoOrooOpasue mopoja *KUBOTHBIX», «llomymsmum», «MyTranuoHHas
M3MEHYHUBOCTBY», «ApoMopdo3br», «nunoananramumn», «O0mmas qereHeparus», «BrKyiie cuiisl sBoommny, «Kapra-cxema mapuipyra nyremectBust Y.
HapBuna», «boppba 3a cymectBoBaHHe», «lIpucrnocobieHHOCTs, opraHu3MoBy», «l'eorpaduueckoe BHI000pa3oBaHUE», «IKOJOTHYECKOE
BUJI000pa30BaHUEY.

O6opynoBaHue: KOJUJIEKLHS HACEKOMBIX C pa3IM4YHBIMU THUIIAMU OKpackd, HabOp IJIOJOB M ceMsiH, Kosulekuust «lIpumepbl 3amuTHBIX
IIPUCIIOCOOIEHUH Y )KUBOTHBIX», MOJ1eNb «OCHOBHbIE HAIPaBICHUSI 3BOIIOLUNY, 00BbEMHASI MOJIENb «CTpOEHUE TOJIOBHOTO MO3Ia IIO3BOHOYHBIX).

buoreorpaduueckas xapra mMupa, KoJwieKmus «PopMbl COXpAaHHOCTH HCKOIMAEMBIX JKMBOTHBIX M PacTeHHI», Mojenb ammmkanus «llepexpéct
XpOMOCOMY, Bia)kHbIe npenapatsl «Pa3Butne HacekoMoroy, «Pa3zputue narymkmny», Mukponpemnapar «J/[po3oduna» (Hopma, Myranuu GopMbl KpbUIbEB U
OKpPACKH TeJa).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopHnast pabota Ne 1. «CpaBHEeHHE BUIOB 10 MOP(HOIOTHIECKOMY KPUTEPHIO».

JlabopaTtopHnas pabota Ne 2. «Onucanue mpucrnocoOJICHHOCTH OPraHu3Ma M €€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHHME M pa3BUTHE KU3HHM Ha 3emuie.

JloHayuHbIe TIPEJICTABICHUS O 3apOXKICHUM KU3HU. HayuyHble runoTe3sl BOSHUKHOBEHHSI )KM3HU Ha 3emilie: aOMOreHe3 U MaHcrnepMus. XuMuuecKas
ABOIONMS. AGMOTEHHBIN CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKACHNE XUMUUECKOH 3BoJtolnu. HauanbHble
sTansl 6uonornyeckoit spomtonuu. ['unoreza PHK-mupa. ®opmupoBanrie MeMOpaHHBIX CTPYKTYP U BOZHUKHOBEHHUE NMPOTOKJIETKHU. [IepBble KIETKH U UX
3BOIOLHS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie 1o spam u nepuoaaM. Katapxei. Apxeiickas u mpoTepo3orickas 3psl. [laneo3oiickas 3pa u €€ mepuoIpl: KeMOPUHCKHH,
OPJOBUKCKUN, CHITYPUICKHI, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so3oiickas 3pa U €€ MeproIibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u € nepuo/apl: MajJeoreHOBbI, HEOT€HOBbBIN, aHTPOIIOTCHOBBIH.

XapakTepucTUKa KJIMMara W TIeoJIOTHYeCKUX MponeccoB. OCHOBHBIE 3Talbl SBOJIONUU PACTUTENBHOTO M KUBOTHOrO Mupa. ApomMopdosbl y
pacTeHui u KUBOTHBIX. [losiBIEHUE, pacuBEeT U BBIMUpPAHUE IPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHm4ecKoro Mupa Kak OTpakeHue 3BOJOLMH. OCHOBHbIE CUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YEJIOBEKa. AHTPOIOJIOrUsl Kak Hayka. Pa3BuTue mpencTaBiI€HUNA O MPOMCXOXKACHUM 4YelIOBeKa. MeToabpl M3yd4eHHs aHTPOIIOTEHE3a.
CxoncTBa M pa3nuyus YelIOBeKa U )KUBOTHBIX. CHCTEMAaTUUECKOE MOJI0XKEHNE YEIOBEKa.

HBuxymue cuibl (¢pakTopbl) aHTpororeHe3a. HacneacTBeHHas W3MEHYMBOCTb M €CTECTBEHHBINM 0TOOp. OOIIeCTBEHHBIM 00pa3 KHU3HH,
M3TOTOBJIEHUE OPYIUN TPY/Ja, MBIILICHUE, PEUb.

OcCHOBHBIE CTaJAMM U BETBU HBOJIIOLMU YEJOBEKA: aBCTPAIONUTEKU, HenmoBek ymenblid, YenoBek NpAMOXoadiiuid, YenoBeKk HeaHepTalbCKUi,
YenoBek pasyMmHbIM. Haxoaku uMcKomaeMbIX OCTAaTKOB, BpPEeMsl CYIIECTBOBAHHS, 00JIAcCTh pacHpoCTpaHEHUs, 00bEM TOJOBHOTO MO3ra, 00pa3 KH3HH,
opyausl.

Yenoseueckne pacbl. OCHOBHBIE OOJbLINE pachl: €BpPONEOUAHAs (€Bpa3uiickas), HErpo-aBCTpajloMJHas (SKBaTOpHalbHas), MOHIOJOUIHAS
(a3marcko-amepukaHckas). UepTbl MPUCTIOCOOIIEHHOCTH MPEICTAaBUTENEH YEeT0BEUECKUX pac K YCIOBHSM CyIIecTBOBaHUs. EJAMHCTBO 4enoBeYeCKHUX pac.
Kputnka pacusma.

JdemoHcTpaumnu:

[Toptpersr: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. IOpu, Y. /lapus.



Tabmuier 1 cxembl: «Bo3aukHOBeHHEe COJNHEYHON CHCTEMbI», «Pa3BUTHE OpraHUYEcKOTo Mupa», «PacturenbHas KieTka», «KUBOTHAs KIETKay,
«IIpokapuoTuyeckas kieTka», «CoBpeMEHHas CHUCTEMa OpraHM4ecKoro wmupa», «CpaBHEHHE aHATOMUYECKUX YEepT CTPOCHUS YelIOBeKa U
4eI0BEKOOOpa3HbIX 00e3bsH», «OCHOBHBIC MECTa MAICOHTOJOTHIECKIX HAXOJO0K MPEIKOB COBPEMEHHOTO 4YeoBeKa», «JlpeBHeiimue nmoany», «JpeBHue
monn», «IlepBbie coBpeMeHHBIE JI0INY», «YemoBeYecKrue pach».

Ob6opynoBanue: mymspku «IIpoucxoxkaeHrne demoBeka» (OFOCTBI aBCTPAJONMHUTEKA, MUTCKAHTPOTNA, HEaHACPTAIbIla, KPOMAHBOHIIA), CIICTIKH WU
M300paXeHUs] KaMEHHBIX OpYIUN MEPBOOBITHOTO YEJIOBEeKa (KaMHH-YONIEphI, pyOmia, ckpebiia), re0OXpOHOJIOTHYSCKAs Ta0NnIa, KOJUIEKIus «DopMbl
COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUII.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

[Tpaktuueckas padota Ne 1. «M3yueHne UCKOTAEMbIX OCTATKOB PACTEHHUM U )KUBOTHBIX B KOJIIECKIIHSIX).

DKCKypcHs «IBOIOIUS OPTaHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAaYUYHBIN WU KPaeBEIUECKUN My3el).

Tema 3. Opranu3msl H OKpY:Kal0IIas cpeaa.

DKOJIOTHSI KaK Hayka. 3aJaddl U pasfieibl dKOJIOTHUA. METOAbl IKOJOTHYECKUX HCCIEAOBAHUN. DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOTO
YeNoBeKa.

Cpenpl 00uTaHUsI OPTaHU3MOB: BOJIHASI, HA3EMHO-BO3/IyIITHAS, TOYBEHHAs, BHYTPUOPTAHN3MEHHAS.

Oxosoruueckue paxropsl. Knaccudukamus 3xomorundeckux HakTopoB: aOHOTHYECKHE, OMOTHYECKHE U aHTPONOTeHHBIC. J[eiCTBHE YKOJOTUUECKUX
(hakTOpOB HA OPTaHU3MBI.

AOGuoTtndeckue GakTOphl: CBET, TeMIlepaTypa, BIakHOCTh. Dotonepuoansm. [IpucnocoOneHunss opraHu3MoB K ACHCTBHIO a0MOTHYECKUX (DaKTOPOB.
Bbuonoruueckue puT™MBl.

buotnueckue daxropbl. Buabl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHIIMSI, XHIIIHMYECTBO, CUMOMO03 U ero (opmbl. [lapasutusm, koomnepamms,
MYTyallu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAINU3M, HEHUTpaiu3M. 3HaueHHWEe OHOTHYECKHX B3aUMOJCHCTBUN JIA
CYIIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKN NOMYISIuU. OCHOBHBIE NIOKA3ATENHN MOMYJSALNH: YUCIEHHOCTD, INIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. JJuHaMuKa YUCIEHHOCTH MONYJISLUNU U €€ PEeryIsIIus.

JdemoncTpaumnu:

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, O. ['ekkens.

Tabmumsr u cxembl: kapta «lIpuponnsie 30HbI 3emin», «Cpeapl oOuTaHUs OpraHu3MoBy, «Dotonepuoanzmy», «llomynsauuny, «3aKOHOMEPHOCTH
pOCTa YUCIEHHOCTH NONMYyIsuuu HHPY30pun-Tyhenbkny», «[lumessie nenm».

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

JlaboparopHas padota Ne 3. «Mopdornoruueckre 0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT OOUTaAHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktueckas padorta Ne 2. «[loc4€T MIOTHOCTH MOMYNIALMHA PAa3HBIX BUIOB PACTCHUID.

Tema 4. Cool0miecTBa U 3K0J0rMYeCKHE CUCTEMBI.

Coo0recTBo opranu3zMoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BUOBAsI, MPOCTpaHCTBEHHAs, Tpoduueckas (mumieBasi). Bunsi-nomunanTsl. CBsi3u B
OuoIeHo3e.

Dkonoruveckre cuctembl (dKocucTteMbl). [loHaTue 06 skocucreme u O6uoreoreHo3e. OyHKIIMOHAIBHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOIYIIEHTHI,
KOHCYMEHTBI, peAylieHThl. KpyroBopoT BemecTB U MOTOK dHEPTUu B 3kocucteme. Tpoduueckue (MUIIEBbIe) YPOBHH 3KOCUCTEMBI. [TUIIeBbIe 1IETIH U CETH.



OcHOBHBIE MOKa3aTENN HKOCUCTEMBI: OHoMacca, MPOAYKIHA. DKOJOTHUYECKUE MUPAMUJIbI: MPOIYKIIMH, YUCICHHOCTH, Onomacchl. CBOMCTBA IKOCHUCTEM:
YCTOMYMBOCTB, CaMOperyssiius, pazsutue. Cykueccusl.

[TpupogHBIE 3KOCHUCTEMBI. DKOCHCTEMBI 03€p M PeK. DKOCHUCTEMA XBOMHOTO MM HIMPOKOIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBL. BHOJIOTHUECKOe U X035ICTBEHHOE 3HAU€HUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak pakTop ycroitunBocTu 3xkocucteM. CoxpaHeHHe OHOJIOTHUYECKOTO pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepranckoro o 6uochepe. ['panniibsl, coctaB u cTpykrypa omochepsr. KuBoe BemecTBo u ero ¢pyHkuu. OcoOeHHOCTH Onocdepsr
KaK riao0anbHON IKOCHCTEMBI. JIMHAMHUYECKOe paBHOBECHE B 0OpaTHasI CBsI3b B Orocdepe.

KpyroBopoTs! BemecTB 1 OMOTEOXMMHYECKHIE IUKIIBI JIEMEHTOB (Yriiepoaa, a3oTa). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B buocdepe 3emiin. AHTpOTIOT€HHbIE H3MeHEHUs B Orocdepe. ['odanbHbIe IK0JI0OTHYECKHE TPOOIEMBI.

CocymectBoBanue npupoasl U uenoedecTBa. CoxpaHeHHe OMOpa3zHOOOpas3usi Kak OCHOBA YCTOMUMBOCTH Ouocdepbl. OCHOBa palMoOHAIBLHOTO
yIIpaBJICHUS TPUPOJIHBIMU PECYPCAMHU U MX MCIOJIb30BaHUE. JJOCTMKEHNsI OMOJIOTUU U OXpaHa MPUPOJIBL.

JdemoncTpauuu:

[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubr u cxembl: «llumesbie 1enu», «buoneHos: coctaB u crpykrypay, «lIpupomnsie coobmiectBay, «llemn muTaHus», «IKOJOTHUYECKAS
nupamuay, «bruochepa u yenoBex», «IKOCHCTEMA ITUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOWHOTO Jiecay, «buoreHo3 BogoéMa», «ATpOIeHO3Y,
«IIprMepHBIE aHTPOIIOTE€HHBIE BO3JCHCTBUS Ha NMpUPOAY», « BakHeiIe HCTOYHUKH 3arpsi3HEHHsI BO3/lyXa M TPYHTOBBIX BOI», «[louBa — BaxkHenmas
coctapisomas o6uocgeps», «Dakropsl aerpagauuu nousy», «llapHukoBwiil 3ddekT», «DakTophl paAMOaKTUBHOIO 3arpsi3HEHHs] Ouocdepbl», «OO0mas
CTpyKTypa 6mocheps», «Pactnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN dKpaH Onocheps», «Kpyrosopor yriepoaa B 6uochepe», «Kpyrosopor
a30Ta B IPUPOICY.

ObopynoBanue: MojaeNb-ammuIdKanus « TunmudHeie OMOIIEHO3BI», TrepOapuii «PacturenbHble cooOmiecTBay, koJuekuuu «buonenos», «Bpemutenu
BAKHEHIINX CEIbCKOXO3IUCTBEHHBIX KYIbTYpP», repOapuu M KOJUIEKIIMHA PACTeHHM M KUBOTHBIX, MPUHAAJIEKALIME K Pa3HbIM 3KOJOTHYECKUM TPYIIIaM
oanoro Buaa, Kpacuas kaura Poccuiickoit deneparum, n300pakeHus: OXpaHIEMbIX BUIOB PACTEHUH U )KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTI'NA
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHMUAI:
Cornacao ®I'OC COO, ycraHaBIMBalOTCS TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOYUYAIOIIMMUCS MPOTPaMM CpeIHero odmero oOpa3oBaHMS:
JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IPECIMETA «buonorusy BBIJIEICHBI CJICAYHOIIUC COCTABJIAOIIHE: OCO3HAHUC O6y‘~IaIOH_II/IMI/IC$I
pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ HACHTHYHOCTH — I'OTOBHOCTH K CaMOPAa3BUTUIO, CAMOCTOATCIIBHOCTH U CaMOOIIPCACIICHNIO, HATMYNC MOTHBALIUH K 06y‘leHI/IIO
6I/IOJ'IOFI/II/I, HCJICHAIIPABJICHHOC PAa3BUTUC BHYTPCHHUX Y6C)KHCHHﬁ JIMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M HCTOPUUCCKUX TpaI[I/II_II/II\/’I pa3BUTHUA
OMOJIOTHYECKOTO 3HaHHA, TOTOBHOCTb U CIIOCOOHOCTh o6yqafonmxc;1 PYKOBOACTBOBATLCA B CBOEH JIeSTEIbHOCTH LIEHHOCTHO -CMBICIIOBBIMU YCTaHOBKaMH,
MMpuCcymumMu CUCTEMC OHOJIOTHYECKOTO O6paBOBaHI/I$I, HaJIMYHUEC 3SKOJIOTHYCCKOTO ITPaBOCO3HAHUA, CIIOCOOHOCTH CTaBHTh oejm 1u CTpOUTh KU3HCHHBIC
IIJIaHBI.

JIM4yHOCTHBIE PE3YJIbTaTbl OCBOCHHUA NTPCAMETA «buoorus» HJOCTUraroTCs B €IUHCTBE y‘-IC6HOI>i U BOCIIMTATEIbHOMN JESITEIbHOCTH B COOTBETCTBUU C
TPpaAUIIUOHHBIMU pOCCHfICKHMH COMOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IMPUHATBIMU B 06H_[CCTBC IpaBUJIaMu U



HOpPMaMHU TOBEJCHUS U CIIOCOOCTBYIOT TMPOIECCAM CaMOIIO3HAHUS, CaMOBOCIIUTAHUS W CAMOPA3BUTHS, Pa3BUTHs BHYTPECHHEH IO3HMIIMU JTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K 3aKOHY U MPaBOIOPAJIKY, YEJIOBEKY TpyAa M CTapHIEMy MOKOJICHHIO, B3aMMHOTO YBaXKEHUs, OCPEHKHOTO OTHOIICHHUS K
KyJbTYPHOMY HACJIEAUIO U TPAAULMAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoi Denepaunu, NpupoIe U OKPYKarOLIEH cpee.

JIMdHOCTHBIE pE3yabTaThl OCBOCHHS Yy4eOHOro mpeamera «bBHONOTHSY JOJDKHBI OTPakaTh TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBATHCSI C(POPMHUPOBAHHONW BHYTPEHHEH TMO3WIMEN JTUYHOCTH, CUCTEMOW IEHHOCTHBIX OPHCHTAIIMHA, TIO3UTHBHBIX BHYTPEHHUX YOCKICHH M,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIECTBA, pACIIUPEHHE JKM3HEHHOTO OIbITA U OTBITA JIEATEIIPHOCTH B MPOIECCE peaTU3allI
OCHOBHBIX HaIpaBJICHUI BOCIUTATEIHHON JIEATEILHOCTH, B TOM YHCJIE€ B YACTH:

1) rpakaaHCcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH IPAKIAHCKOM MO3HUITNH 00yYaOIIET0oCs Kak aKTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH, YBaXKEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEIBHOCTH TPH CO3JaHUU YYE€OHBIX IPOCKTOB, PEIICHHH Y4eOHBIX M TMO3HABATEIBHBIX 3aj1ad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENSITH COOCTBEHHYIO MO3UIIUIO 110 OTHOIIEHHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€,

YMEHHE YYUTBHIBATh B CBOUX JCHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYIbTYPHBIMU
IIEHHOCTSIMH U COITUATTBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOTO BBITIOJHEHUSI YUCOHBIX, MTO3HABATEIBHBIX U MCCIIEIOBATEILCKUX 3a7a4, YBAKHUTEIBHOTO
OTHOIIIEHUS K MHEHHUIO OTITIOHEHTOB MPU 00CYKICHUH CIIOPHBIX BOITPOCOB OMOJIOTHIECKOTO COJICPKAHUS;

TFOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh POCCHUICKOM TI'pa)KJAaHCKOW HIASHTUYHOCTH, MATPUOTH3MA, YBa)KEHHMsSI K CBOEMY HapoJy, UyBCTBA OTBETCTBEHHOCTH Iepen
Ponunoii, ropaoctu 3a cBoit kpail, CBOIO PoauHy, CBOM S3BIK U KYJIbTYPY, MPOILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIUIO UM MaMSATHHUKAM MPUPOJbI, JOCTHXKEHHMSIM Poccnn B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
Tpyne;

CIIOCOOHOCTh OLIEHUBATh BKJIAJl POCCUICKUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTMH, NOHMMAHUS 3HAYEHUsS OMOJIOTUU B MO3HAHHH 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBA;

ujeiHast yoexaEHHOCTh, TOTOBHOCTb K CIIY>KE€HUIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTD 32 €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX EHHOCTEH pOCCUICKOrO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CHOCOOHOCTh OLIEHUBATH CUTYAIIMIO ¥ PUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYUBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSAM, CO3/IAHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPHUHSATHUS LEHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU
C TpaauuusiMu HapoJoB Poccuu;

4) 3¢TEeTU4YEeCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MUY, BKIIOUasi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHH;

MMOHUMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSBIISITH KAYECTBA TBOPUECKOU TMYHOCTH;



5) ¢puznueckoro BocnuTaHus, GopMUPOBAHUSA KYJIbTYPHI 310POBbSI H IMOLNOHAIBLHOI0 0JIArONMOTyYHs:

MOHMMaHUE W peajHu3alus 3J0pOBOro M 0e30macHOro o0pa3a XHU3HHM (3J0pOBOE INUTAHHWE, COONIOACHHWE TUTHEHWYECKHX IpPAaBWJI U HOPM,
cOaaHCUPOBAHHBIN PEXXUM 3aHATHH W OTIbIXA, peryisipHas (pu3nueckas aKTHUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3HUECKOMY U ICHXHUYECKOMY 370POBBIO;

IIOHMMAaHHE LIEHHOCTH NPaBWI WHIUBUAYAJIBHOIO U KOJUIEKTUBHOTO OE301aCHOrO MOBEIEHUS B CUTyalMsIX, YTPOKAIOLIUX 370POBBI0 U JKU3HU
JTIIO/ICH

0CO3HAHME MOCIIEICTBUIA U HETIPHUATHS BPEIHBIX MIPUBBIYEK (YIOTPEOICHHUS AJIKOTOJIS, HAPKOTUKOB, KYpEeHUS);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TPYAOI00HE;

TFOTOBHOCTh K AKTHBHOHW JIEATEJIBHOCTH TEXHOJIOTMYECKOW M COIMAJbHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHULMUPOBATH, IUIAHUPOBATh U
CaMOCTOSITEJILHO BBITIOJIHSATH TAKyIO 1€ATEIbHOCTD;

MHTEPEC K Pa3InYHBIM cepam mpodhecCuoHATBHON IeATENbHOCTH, YMEHHE COBEpLIATh OCO3HAHHBIN BHIOOp OyayIiel npodeccuu U peaan3oBbIBaTh
cOOCTBEHHBIE KU3HEHHbBIE IIIaHbI;

TOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BAHUIO Ha MIPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

HKOJIOTMYECKH 11e71eco000pa3HOe OTHOIIEHHE K MPUPOIE KaK HCTOYHMKY )KM3HU Ha 3eMile, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJIOTUYECKOHN KyJIbTYphl: MPUOOpETEHHE OMNbITa IUIAHWPOBAHUSA MOCTYNKOB M OIEHKM HMX BO3MOJKHBIX IMOCIIEJACTBUM AJs
OKpYKaIOLIEH CpeIbl;

0CO3HaHME ITI00AIIBHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U IyTel UX pelieHus;

CIOCOOHOCTh MCHOJIB30BATH NMPHOOpPETaeMble IPU M3YYE€HUHM OMOJIOTMU 3HAHUS M YMEHMs IPU pEIIeHUH IpoOJeM, CBS3aHHBIX C PallMOHAIbHBIM
IPUPOJIOTIOIIL30BAaHUEM (COOIOAEHNE TPaBU MOBEAECHUS B IPUPOJE, HANPABICHHBIX HAa COXPAaHEHHME PABHOBECHsI B JKOCHCTEMaX, OXpaHy BUJOB,
IKOCHCTeM, Onochepsl);

aKTHUBHOE HENPUITHE ACHCTBUH, IPUHOCAIIMUX Bpell OKpYyXKarollel IpUpoaHOH cpelie, yMEHUe NMPOrHO3UPOBaTh HEOIArONPUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUS NPEAIIPUHUMAEMBbIX AEHCTBUM U IPEIOTBPALIATh UX;

HaJIMYME PA3BUTOTO SKOJIOTMYECKOIO MBIIUICHHS, 3KOJOIMYECKON KyJbTYpbI, OIBITA JEATEIbHOCTH 3KOJIOTMYECKON HAIpaBIEHHOCTH, YMEHHUs
PYKOBOJICTBOBATbCS MMM B II03HABaTEJIbHOW, KOMMYHUKAaTUBHOW M COLIMAJIBHOW IPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUYECKOH IesITeIbHOCTH
9KOJIOTUYECKOI HaIlPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

Cc(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha
JMajore KyJlbTyp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEpILEHCTBOBAHHE A3bIKOBON M YUTATEIILCKOM KyJIbTYphl KaK CPEJCTBA B3aUMOACHCTBHSI MEXTy JIFOIbMU M NNO3HAHUS MUDPA;

MOHUMaHHe creunu(uKy OHMOJIOTMN KaK HayKd, OCO3HaHUs €€ pojiu B (GOpMUPOBAHMM PAllMOHATIBHOTO HAYYHOTO MBILIUIEHUS, CO3JaHUU 11€JI0CTHOTO
IPEeJCTaBICHUS 00 OKpYXKAIOIEeM MUPE KaK O €MHCTBE MPUPO/IbI, YEJIOBEKA U 00IIECTBa, B TO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U peIIeHUuH Mpoodiem
COXPAHEHHUs TPUPOJIHOTO PABHOBECHUS;

yOXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHMM JJs COBPEMEHHON IMBHJIM3ALMHM: OOECIIEYeHUs HOBOTO YPOBHS DPAa3BUTHUS MEIUIMHBI, CO3JaHUE
NEPCHEKTUBHBIX OHOTEXHOJOTHM, CIIOCOOHBIX peIIaTh PECypCHble MpOOJIeMbl DPAa3BUTHS 4YEJIOBEYECTBA, IMOMCKA IyTeH BBIXOAA U3 TJOOAIBHBIX



HKOJIOTUYECKUX MPOOIIeM 1 00ecrieueH s epexo/ja K yCTOHYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY HCIIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO
HOBBIX CTaHJIAPTOB KU3HHU;

3aWHTEPECOBAHHOCTh B TOJIYYEHHH OMOJIOTMYECKUX 3HAHWM B IENAX MOBBIMIEHUS OOIIeH KyJIbTypbl, €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH, Kak
COCTaBHOMU YacTH (pyHKIIMOHAIBFHON I'PaMOTHOCTH 00yJaromuxcs, (GopMUPYyEeMOi IPH N3y4CHUH OHOJIOTHH;

MMOHWMaHHE CYITHOCTH METOJIOB IMO3HAHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIB30BAThH MOJTyYaeMble 3HAHUS JUIS aHAJIH 32
U OOBACHEHMs SBICHHI OKPYXKAIOIIET0 MHUpPa M MPOUCXOJSIINX B HEM HM3MEHEHHH, yMEHHE JellaTh 0OOCHOBAaHHBIC 3AKITIOUEHHS] Ha OCHOBE HAayYHBIX
(aKTOB ¥ UMEIOLTUXCS TAHHBIX C IIETBIO TIOTYUYEHHS JTOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHHO MCIIOJIE30BATh OMOJIOTUYECKIE 3HAHUS JUIS PEIICHHUS MTPOOJIEM B PEabHBIX KU3HEHHBIX CUTYAIHIX;

0CO3HAHME IEHHOCTH HAYYHOH IEATEIbHOCTH, TOTOBHOCTh OCYHIECTBIISITH MPOEKTHYIO M MCCIENOBATEIBCKYIO JEATEIHOCTh MHIMBHIYalbHO U B
rpyImme;

TOTOBHOCTh M CHOCOOHOCTh K HETPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHWIO, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHWU MO0 OHOJOTHU B
COOTBETCTBHUH C KM3HEHHBIMHU TIOTPEOHOCTSIMU.

METAIIPEMETHBIE PE3YJIbTATBI

MeTanpenMeTHHe pe?,y.]'II)TaTI)I OCBOCHUS yqe6H0r0 npe)IMeTa ((EI/IOJ'IOFI/ISI» BKJIFOYAKOT: 3HAYUMBIC JIA (bOpMI/IpOBaHI/Iﬂ MI/IpOB033peHI/I$I
oOyyarouuxcs MEXIUCIUIUIMHAPHBIE (MEXIIpeIMEeTHbIE) OOIIeHay4YHbIE MOHSTHS, OTpakarollMe LEIOCTHOCTh HAyYHOW KapTHUHBI MHpa U CHEHUPHUKY
METOAO0B ITIO3HaHMHA, I/ICHOJ'H)SyeMI)IX B C€CTCCTBCHHBIX HayKax (BeHIeCTBO, 3Hepr1/1${, SIBJICHUEC, npouecc, CHCTEMaA, HaquBIﬁ (baKT, HpI/IHI_[I/Il'I, THII0TE3Aa,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJACHHE, H3MEpPEHHe, OKCIICPUMEHT W JPYrux), YHUBEpPCAIbHBIC Yy4YeOHBIC JIEHCTBUS
(mo3HaBarteNnbHbIE, KOMMYHUKAaTUBHBIC, PETYISTUBHBIC), oOecreunBaomue GopMupoBanue GyHKIIMOHATFHOW IPAMOTHOCTH M COMAIILHON KOMIIETEH ITUU
00yJaroImMXxcsi, CHOCOOHOCTh OOYYAIOIMXCS MCIOIB30BaTh OCBOCHHBIC MEKIUCIUILIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCAIbHBIC yUCOHBIC
JEUCTBUSA B IO3HABATEILHON U COLMAIBHOM MPAKTHUKE.

MertanpeaMeTHbIE pe3ynbTaThl OCBOSHHUS MTPOTPAMMBI CPETHETO 0011er0 00pa30BaHuUs JOJKHBI OTPAKATh:

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU JIEHiCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE ACHCTBHUS:

CaMOCTOSTENBHO (POPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IPH OCBOCHHUH 3HAHHWK MPUEMBI JIOTHUECKOTO MBIIIJICHUS (aHAIM3a, CHHTE3a, CPaBHEHMSI, Kilaccu(ukauu, 0000IIeHus), paCKPbIBaTh
CMBICTT OMOJIOTUYECKUX MTOHATHUH (BBIACIATh UX XapaKTepHbIE MIPU3HAKY, YCTAHABIUBATH CBSI3U C IPYTUMH MOHATHSIMHU);

OTIPEeNATh LIeJN ACATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHM HUX JOCTHIKEHHS, COOTHOCHTH PE3YJbTaThl NEATEIBHOCTU C MOCTAaBIECHHBIMU
LIEJSIMU

HCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS 111 OObSICHEHUS (PAKTOB U SBJICHUI KUBOM TPUPOIBL;

CTPOUTH JIOTUYECKUE pacCyXIeHusl (MHAYKTUBHBIE, IeAYKTUBHbBIE, TI0 aHAJIOTHH), BBISBISTH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAE MBIX
SIBJIICHUAX, (OPMYITHPOBATH BBIBOJIBI U 3aKITIOUYCHHUS;

MPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBSI3€ M OTHOIIEHUN B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a
Tak)Ke MPOTUBOPEUHI PA3HOTO POJa, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

paspabaThIBaTh MJIaH pelieHus MpoOIeMbl C YIETOM aHalIM3a UMEIOIUXCS MaTepHAbHBIX M HEMaTEPHUAaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEILHOCTh, OLICHUBATh COOTBETCTBHE PE3Yy/IbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN JEATEIbHOCTH;

KOOPJIUHUPOBATH U BBITIOJIHATE PA0OTY B YCIOBHSIX PEAThbHOTO, BUPTYAIIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;



pa3BHBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.
2) 6a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHS:

BIIJICTh HABBIKAMH Y4EOHO-HCCIIEIOBATEILCKON M TIPOSKTHOM NEATEIBHOCTH, HABBIKAMU pa3pelieHus: mpoosieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TIOMCKY METOJIOB PEIICHHS MPAKTUICCKUX 3a/1a4, MPUMEHEHHIO PA3IUIHBIX METOIOB TIO3HAHHUS,

WCI0JIb30BaTh PA3JIMYHBIC BUBI JICATEIHPHOCTH I10 MOJTYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETaIliH, MpeoOpa3oBaHUIO U MIPUMEHEHUIO B yICOHBIX
CUTYaIUsX, B TOM YHCJIC MTPH CO3JAaHUH YICOHBIX M COITUATBHBIX TPOCKTOB;

(GbopMUPOBATh HAYYHBIH TUI MBIIIJICHUS, BJIaJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUCBBIMHU MOHATHSIMU U METOIaMH;

CTaBUTH B (POPMYITHPOBATH COOCTBEHHBIC 33]]a9M B 00Pa30BATEIHLHOM JEATSIIEHOCTH U KU3HEHHBIX CHTYAIIHSIX;

BBISIBIISITE TIPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTyaJIM3MPOBATh 3a7ady, BBIABUTAaTh THUNOTE3y €€ pEIICHUs, HaXOIWTh AapPryMEHTHI JIIs
JIOKa3aTeJIbCTBA CBOMX YTBEPKICHUM, 33]IaBATh MTApaAMETPhl M KPUTEPHH PEIICHUS;

aHAJIM3WPOBAThH TOJNYYCHHBIC B XOJE PCEIICHHS 3a/Ja4d Pe3yJabTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTH, NMPOTHO3UPOBATH W3MCHEHUE B
HOBBIX YCJIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH TCJICHAITPABICHHBIN MTOUCK TIEPEHOCA CPEJICTB U CIIOCOO0B JACHCTBHSI B TPO()ECCHOHALHYIO CPEY;

YMETh MIEPEHOCHUTD 3HAHUS B TTO3HABATEIBHYIO M MIPAKTHICCKYIO 00JIACTH KU3HEICATEITbHOCTH;

YMETh HHTETPHPOBATh 3HAHMS U3 PA3HBIX MTPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJICH, TIpe/yIaraTh OPUTHHAIBHBIC TI0IXO0/IbI ¥ PEIICHHS, CTAaBUTh MPOOJIEMBI U 33/1a49H, JIOIYCKAONINE AIbTePHATHBHBIC PEIICHU 5.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(OpMAINK (TEKCTEe YIeOHOTO TIOCOOUS, HAyYHO-TIOMYJISIPHOM JTUTepaTrype, OMOIOTHYECKUX CIIOBapsIX
U CIIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh HH(DOPMAIMIO PA3IMYHBIX BUIOB B (DOPM MpEACTaBICHUS, KPUTH YECKH
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTb;

(bopMyITHpOBaTh 3aNPOCHl U MPUMEHSTh Pa3IMYHbIE METOJIBI IPU MOWCKE U 0TOOpEe OMOIOTHYECKON MH(MOpMAIK, HEOOXOAMMOM IS BBHITIOTHEHHUS
y4eOHBIX 33724,

npHOOPETaTh OMBIT HCIIOJIB30BaHHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPy AKTHBHOTO HWCIIOJIB30BAHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONITUMAIIBHYIO (hOpMY TIpeICTaBICHUs OHoIornYeckoi nHpopMaruu (CXemMbl, rpauKh, JUarpaMmbl, TAOIUIbI, PUCYHKH
H Ipyroe);

UCIIOJb30BaTh HAYYHBIM S3bIK B Ka4eCTBE CpPEACTBAa NMPH paboTe ¢ OuoJsioruueckoi WHMOpMAIMen: MPUMEHSITh XHUMHYECKHE, (DU3MUYECKHE U
MaTeMaTUYeCKUE 3HAKU U CHMBOJIBI, (hOpMYIbI, aO0OpeBUaTypy, HOMEHKIATYPY, MCIOJL30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIHUYECKUE CPEICTBA
HATJISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI HHYOPMAIK, HTHPOPMAIIMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OgiajieHne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH I€HCTBUSIMU:

1) o6enue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX chepax KU3HU, aKTUBHO Y4aCTBOBAThH B JHANIOTE WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOi TeMbI (yMEHUE
3aJaBaTh BOIPOCHI, BBICKA3bIBATh CY)KJCHHS OTHOCHUTEIILHO BBINIOJHEHHS IpeiaracMoi 3a7adu, YUYUTHIBATh WHTEPECHl U COTVIACOBAHHOCThH MO3UIIUH
JPYrUX Y4aCTHUKOB JIMAJIOTA WK JIUCKYCCHUH ),



pacrio3HaBaTh HeBepOanbHbIE CpeacTBa OOIIEHUS, MOHMMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB, IMPEANOCHUIOK BO3HHUKHOBEHUS KOH(DIUKTHBIX
CUTYallUi, yMETh CMSTYaTh KOH(QIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMHU CHOCOOaMH OOIIEHUS W B3aHMMOJCWCTBUS, IOHUMAaTh HAMEPEHUS JAPYTUX JIIO/ICH, MPOSBIATh YBAKHUTEIHHOE OTHOIIECHHE K
co0eceJTHUKY U B KOPPEKTHOH (opme GopMyarpoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO | JIOTHYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHNEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MOHMMATh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaTbHON PaOOTHI MPH PEUICHUH OHOJOTHYECKOH MpoOJIeMbl, 000CHOBHIBATH
HE00X0IMMOCTh IPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOACHCTBHS ITPU PEIICHUH yueOHOH 3a/1auu;

BBIOMPATH TEMATHUKY M METObI COBMECTHBIX JIEHCTBUI C Y4ETOM OOIIMX HHTEPECOB, U BOSMOXKHOCTEH KaXKJIOTO WieHa KOJUIEKTHBA;

MPUHAMATh [IEJH COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBATh M KOOPIAMHUPOBATH NEHCTBHSA MO €€ JOCTIKEHHWIO: COCTABISTH IUIAH JCHCTBUH,
pacrnpeiensaTh poJik ¢ yu€TOM MHEHUM YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXIOTO YYaCTHHKA KOMaH bl B OOIINHN pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

MpeJuIarath HOBBIE MMPOEKTHI, OIICHUBATD UJIEH C MO3HUIIMU HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISITH TIO3UTHBHOE CTPATETHUECKOE TIOBEJICHNE B PA3IMUHBIX CUTYAIIHSX, IPOSBIISITH TBOPYECTBO M BOOOpaKEHUE, OBITH HHUITUATHBHBIM .

OgJiaieHne YHUBEPCAJIbHBIMY PeryJsITHBHBIMH el CTBHAMU:

1) camoopraHuzanus:

WCTIOJIH30BaTh OMOJIOTHYECKNE 3HAHUS JJIS1 BBISIBIICHUS TPOOJIEM U MX PEIICHUS B )KU3HEHHBIX M YUCOHBIX CUTYAIIHX;

BBIOMpATh HA OCHOBE OMOJIOTWYECKUX 3HAHUM IIeJIeBble UM CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBUSX M MOCTYMKAaX MO OTHOIICHUIO K >KUBOI
MPHUPOJIE, CBOEMY 370POBBIO U 37J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYHIECTBJIATH I103HABATEIbHYIO JESTENbHOCTh, BBISABIATH MPOOJEMBI, CTaBUTh M (QOPMYIHPOBATH COOCTBEHHBIE 3aJaud B
00pa30BaTeNIbHON IeATENBHOCTH U AKU3HEHHBIX CUTYalUSIX;

CaMOCTOSITENIBHO COCTABJIATH IJIaH PEIICHUS TPOOJIEMbI ¢ YYETOM HUMEIOIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXHOCTEH U MPEATNIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHU;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOU 3PYIUIIMH B pa3HbIX 007aCTSIX 3HAHUN, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBINA U
KYJIBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYAllHsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB LICJISIM;

BIIQJIETh HABBIKAMH MO3HABATENILHOM peQrieKCHHd KaK OCO3HAHHUS COBEPIIAEMBIX ACWCTBUI M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyIbTaTOB H
OCHOBaHHUH, MCIIOJIB30BaTh NPUEMBI peIeKCHN IS OLIEHKU CUTYaIH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHHIO;

IPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHATHE ce0sl U APYTrUX:

IPUHUMAThH ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX IPU aHATU3€ PE3yIbTaTOB JIEATEIbHOCTH;



IIPU3HABaTh CBOE IIPABO U MPaBO JPYrHX HA OLUIHOKH;
pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI
[Ipenmernsie pe3ynbraThl ocBoeHUs mporpammbel COO mo Ouosioruu Ha 0a30BOM YpOBHE BKIIIOYAIOT CIIEHU(HUYECKHE JUIS y4eOHOTO IMpeamera
«buonorus» HayyHble 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUI 1O OCBOEHHUIO, MHTEPHIpETAlMU U IPEeoOpa30BaHUIO 3HAHUMN, BUJABI JIEATEIBHOCTH IO
IMMOJIYYCHHIO HOBOI'O 3HAHWA W INPHUMCHCHUIO 3HAaHUH B Pa3IMIHBIX y‘-Ie6HI)IX CUTyalusX, a TaKKC B PCAJIbHBIX KU3HCHHBIX CUTyalUsAX, CBA3AaHHBIX C
ouosorueil. B mporpamMMe mpenMeTHbIC Pe3yIbTaThl IPEICTABICHBI 110 TOAaM 00YUCHUS.

IIpenmeTHble pe3ybTaThl 0CBOEHUS Y4eOHOro npeamera «buosorus» ¢ 10 kiacce 10JKHBI 0TPAKATD:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE€ W POJM OUOJOTMM B CHCTEME HAay4yHOTO 3HAaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM
€CTECTBEHHO-HAY4YHON KapTUHBI MHMpa W HAy4YHOTO MHUPOBO33pPEHUS, O BKJIA/J€ POCCUHUCKUX U 3apyOekHBIX YyYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBHOM IPaMOTHOCTH Y€JIOBEKa JIJIsl PEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpk aHHe OMOJIOIMUECKUX TEPMHUHOB M MOHSTUMN: )KU3Hb, KJIETKa, OpraHu3M, MeTabosin3M (0OMEH BELIECTB U MpeBpallleHue
SHEPTUH), TOMEOCTa3 (CamMOperyssius), YpPOBHEBas OpraHM3alus >KUBBIX CHCTEM, CaMOBOCHPOM3BEJCHUE (PENMpOYKIUs), HACIEICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PAa3BUTHE;

yYMEHHE M3Jarath OHOJIOTHYECKHE TEOpHH (KJIETOUHasi, XpOMOCOMHAs, MyTallMOHHAs, LIEHTpaJibHasl JOTMa MOJIEKYJIIpHOUM Ouosorun), 3akousl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o0 meHTpax MHOrooOpas3us U MPOUCXOKICHUs KyIbTypHBIX pacteHuid H. . BaBunosa), onpenensits
IPaHULbI UX TPUMEHUMOCTHU K )KUBBIM CUCTEMAaM;

yYMEHHE BIAJETh METOJaMH HAay4yHOTO MO3HAHUS B OMOJIOTHMU: HAONIOJIEHUE U OMHCAHUE JKUBBIX CHCTEM, MPOILIECCOB W SBJICHHM, OpraHu3auus 1
MpOBEJIeHUE OHOJOTUYECKOTO SKCIIEPUMEHTA, BBIIBUYKEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXIy HCCIEAYEMBbIMH BEJIMYMHAMH, OOBSCHEHHE
MOJIyYE€HHBIX Pe3y/IbTaTOB, UCMOIb30BaHHBIX HAYUYHBIX MMOHATH, TEOPUIl U 3aKOHOB, yMEHHUE JIeTaTh BHIBOJIbI HA OCHOBAHHH MOJIyYEHHBIX Pe3yibTaTOB;

YMEHHE BBIJICNSATh CYIIECTBEHHbIC MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT M DYKApUOT, OJHOKIETOYHBIX M MHOTOKIJIETOUHBIX OPraHH3MOB,
0COOEHHOCTH TPOLIECCOB: 0OMEHA BEIIECTB U MPEBPAIlEHUs YHEPTUU B KIEeTKe, (POTOCHHTE3a, IJIACTUYECKOTO U IHEPreTUYECKOro 0OMeHa, Xe MOCUHTE3a,
MHTO3a, MEH03a, OIJIOJOTBOPEHHU S, PA3MHOKEHUS, HHAWBUIyaTbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

yYMEHHE MPUMEHATh IOJIyYeHHbIE 3HAHUS U OOBSICHEHHsS] OMOJIOTMYECKUX MPOLECCOB U SBJICHWM, A MPUHATUS NPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM KU3HU C IeNbl0 oOecreueHuss Oe30MacHOCTU CBOETO 3[0POBbS U 3JI0POBBS OKPYKAIOIIUX JIIOJEH, COOMIOJEHHUS HOPM TPAaMOTHOTO
MOBE/ICHUS B OKPY)KAIOIIEH MPUPOTHON cpesie, MOHMMaHie HEOOX0AUMOCTH UCIOIb30BaHUS TOCTUKEHUN COBpEMEHHON OMOJIOTUN U OMOTEXHOJOTUH st
paIMoHaIbLHOTO MPUPOAOTIONB30BAHUS;

YMEHHE peIllaTh 3JIEMEHTapHbIE TeHETUYECKUE 3aJayd Ha MOHO- U JUTHOPUIHOE CKpELIMBaHUE, CUEIUICHHOE HACIEJI0BAaHUE, COCTABISATH CXEMBbI
MOHOTHOPHUIAHOTO CKPEIIUBAHUSA IS MTPEICKa3aHus HACTIeI0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJIHATH Ja00OpaTOpHbIE U MpaKTHUECKUe paboThl, COOII0IATh MpaBuiia MpU paboTe ¢ yueOHbIM U J1a00paTOpPHBIM 000PYI0BAHUEM;

yYMEHHE KPUTHYECKH OLIEHMBATh U WHTEPIPETUPOBaTh MH(MOPMAIMIO OHOJIOTHYECKOTO COAEP)KaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS W3
pa3NIUYHBIX MCTOYHUKOB (CPEJCTBa MaccoBOW HMH(OpMaIMK, HaydHO-TIOMYJISIpHbIE MaTepHaibl), 3TUYECKUE ACIEeKThl COBPEMEHHBIX HMCCIEIOBAHUHN B
O10JIOTHH, MEUIIMHE, OMOTEXHOJIOTUH;

YMEHHE cO3[aBaTh COOCTBEHHbBIC NMHUCHbMEHHbIE U YCTHBIE COOOIIeHHs, 0000Immas OHOJIOTHYECKYI0 MH(OPMALMI0 M3 HECKOJIbKHX HCTOYHUKOB,
IPaMOTHO UCTHOIB30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.




IIpeaMeTHble pe3yabTaThl 0CBOeHUS YueOHoro npeamera «buosiorus» ¢ 11 knacce 101KHbI 0TPAKATD:

c(OPMHUPOBAHHOCTh 3HAHUM O MecTe M POJIM OWOJIOTUM B CHCTEME HAyYHOTO 3HAaHHUS E€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KApTHHBI MHpAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJEC POCCUHCKUX U 3apyOECKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIMOHATBLHON TPAaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1ay;

YMEHHE PacKphIBaTh COJACp)KaHUE OMOJIOTMYECKHX TEPMHHOB M MOHATHMN: BHUJ, MOMYJSALUS, TeHO(OH, SBOIONHUS, JBWXKYIINE CHUIBI ((PaKTOPHI)
HBOJIIOIIUH, TPHCIIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHME, IKOJIOTHUECKHE (AKTOPBI, SKOCHCTEMA, MPOIYIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, IIeMH
MUTAHUS, SKOJIOTHYECKast MUpaMuIa, OuoreoreHo3, onocdepa;

YMEHHE H3JIarath OMOJIOrHMYecKre Teopuu (dBoJrorroHHas teopust Y. JlapBuHa, CHHTETHYECKass TEOPHs DBOJIIONNHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoasimeBoro cxoactBa K. M. bapa, uepenoBanusi rnaBHbIX HampaBieHui u myreil sBomormu A. H. CesepuoBa, yuenus o Ouocdepe B. N.
BepHaHCKOFO), OMpeacATh 'paHUIbl UX TPUMCHUMOCTH K JKUBBIM CUCTEMAM,

YMCHHUEC BJIAACTh METOJAMH HAYYHOTI'O IMO3HAHHA B OMOJIOTHH: Ha6J'II-OI[€HI/I€ M OIIMCAHHEC KXUBBIX CUCTEM, MMPOLCCCOB U HBHGHHﬁ, opranusanus u
IMPOBCACHUC OMOJIOTHYECKOT O OKCIICPUMCHTA, BBIABMIXCHUC THUIIOTC3bI, BBIABIICHHC 3aBUCUMOCTU MCXKAY HCCICAYCMBIMH BCINMYWHAMU, o0bsICHEHHE
IMOJIYYCHHBIX PC3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHfI, T€0pHI>'I 1 3aKOHOB, YMCHHEC J€J1aThb BbIBO/JIbI HA OCHOBAHHWH IMOJIYYCHHBIX PE3YJIbTATOB,

YMCEHHUEC BBIACIIATh CYHICCTBCHHBIC IMTPHU3HAKKU CTPOCHUA OMOJIOTHYECKUX OOBHLEKTOB: BUJI0B, HOHYJ'ISIHI/II\/’I, MpoaAYUCHTOB, KOHCYMCHTOB, PCAYLCHTOB,
OMOre0eHO30B U 3KOCHUCTEM, 0COOEHHOCTH MPOLIECCOB: HACIEACTBEHHON N3MEHYUBOCTH, €ECTECTBEHHOT0 0TOOpa, BUA000pa30oBaHUsl, IPUCTIOCOOIEHHOCTH
OpraHmu3mMos, }IeﬁCTBI/ISI OKOJIOTHYECKUX (baKTOpOB Ha OpraHu3Mbl, MEPEHOCA BCUICCTB U IMOTOKA SHCPTUHU B SKOCHUCTEMAX, aHTPOIIOTCHHBIX N3MEHEHNH B
HKOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHUYECKUX LIUKIIOB B Orocdepe;

yYMEHHE MPUMEHATH IMOJIyY€HHbIE 3HaHUS Ui OOBSICHEHHsS] OMOJIOTMYECKUX MPOLECCOB U SIBJICHWM, A MPUHATUS MPAKTUYECKUX DPELICHUN B
MOBCEIHEBHOM KHU3HU C LeNblo oOecriedeHus O€30MacHOCTH CBOETO 3JI0POBBS U 3JI0POBbS OKPY)KAIOIIMUX JIIOAEH, COONIOEHUS HOPM TI'PaMOTHOTO
MOBEJICHUS B OKpY’Kalollell MpUpOJHOI cpejie, MOHUMaHNe HEOOXOAUMOCTH HCIIOIb30BaHUS TOCTHXKEHUN COBPEMEHHOM OMOJIOTUH JJIsl PAllMOHAIBHOTO
MPUPO/IOTIOJIL30BAHUS;

YMEHHE pelIaTh AMeMEeHTapHble OMOJIOTHUECKUE 3a]aul, COCTABIATh CXEMBI IIEPEHOCa BEIIECTB U SHEPTHH B 3KOCUCTEMaX (1IeTH MUTaHUs);

YMEHHE BBITIOJHATH J1a00paTOPHBIE U MPAKTUYECKUE pabOThI, COOII0IATh MpaBuiIa MpH padboTe ¢ yueOHbIM U TaOOPaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTUYECKU OLEHUBATh W HWHTEPIPETUPOBATH MH(OPMALMIO OHOJIOTMYECKOTO COJIEP’KaHUs, BKIIOYAOLIYIO INCEBIOHAYyYHbIE 3HAHUSA W3
Pa3IMYHbIX UCTOYHUKOB (CpeICTBAa MaccoBOM MH(OpMAINK, HAy4YHO-TIONMYISPHbIE MaTepHalibl), pacCCMAaTPUBATh INI0OATBHBIE IKOJIOTUYECKUE MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yYMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mmas OMOIOrHMYecKyl0 HWH(GOPMALUI0 U3 HECKOJIbKUX HCTOYHHKOB,
IPaMOTHO UCHOJB30BaTh MOHATUHHBIN amnmapar OMOJOTUH.

TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acos

Koutpoabubie | IlpakTuyeckue DjekTpoHHbIe (HPPOBbIE)
padoTshI padoThI o0pa3oBaTe/IbHBIC PeCypPChI

Ne HanmeHoBaHMe pa3jeioB U TeM
n/n NPOrpamMMbl Bcero

1 buonorus xak Hayka 2 0 0.5 bubnuoreka [IOK




https://m.edso00.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/ https://fipi.ru/

2 JKuBbI€ CUCTEMBI U X OpPraHU3aIMs

bu6mmoreka [{OK
https://m.edso0.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/ https://fipi.ru/

3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

bubmmoreka [{OK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/ https://fipi.ru/

4 KnzueneaTenbHOCTD KIIETKH

bu6moreka [IOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/ https:/fipi.ru/

Pasmuoskenue u HHIUBUAYAJIbHOC PAa3BUTUC
OpPraHnu3mMoB

bu6moreka [IOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/ https://fipi.ru/

HacnencTBeHHOCTh M U3MEHUMBOCTD
OpraHnu3mMoB

1.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/ https://fipi.ru/

Cenekuust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHHA

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/ https://fipi.ru/

8 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110

34



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/

INPOI'PAMME




11 KJIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM
n/n NPOrpamMmbl

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCcypChl

1 OBOIIOMMOHHASA OUOJIOTHS

bubmmoreka [{OK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://www.yaklass.ru/ https://uchi.ru/

https://fipi.ru/

2 BO3HI/IKHOB€HI/IC u paSBI/ITI/Ie JKU3HHU Ha
3emite

0.5

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://www.yaklass.ru/ https://uchi.ru/
https://fipi.ru/

3 OpranusMsl 1 OKpyXkarolas cpea

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://www.yaklass.ru/ https://uchi.ru/

https://fipi.ru/

4 COO6H.I€CTBEI H 5KOJIOTHYCCKHUEC CUCTCMBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://www.yaklass.ru/ https://uchi.ru/

https://fipi.ru/

5 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

34

2.5



https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
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