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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o Guonoruu (6a30BbIi YpOBEHb) HAa YPOBHE CpeAHEro 00I1ero oopa3oBanus
pa3zpaboTaHa Ha OCHOBEe TpeOOBaHUN K pe3yjlbTaTaM OCBOEHHUS OCHOBHOI 00Opa3oBaTeIbHOU
nporpammsl, npeacraBieHHbix B ®I'OC COO, B cootBercTBuu ¢ KoHuenuuei npenoaaBaHus
ydaeOHoro mnpeamera «AHrauickuii s3eik», DOIl cpegnero obmero obOpazoanus (Ilpukas
Munucrtepcrsa npocsenienus: Poccuiickoit @enepanuu ot 18.05.2023 Ne 371), a Takxke ¢ yu€Tom
paboueii mporpaMMbl BOCIIUTAHUSI THMHA3HH.

[TporpamMma o 6uonoruu 1aéT MpeaCTaBICHUE O TeNIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIMUTAHUS M Pa3BUTUS OO0YyYaloIIMXCS CpeAcTBaMU YydeOHoro rmpenmera «buonorusy,
onpezenseT o0sg3aTeNIbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHue Io
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKM 00pa30BaTEeIbHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroINXCs.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX JeHCTBUI 00yJYaromuxcs 1mo
OCBOEGHUIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIi ypOBEHB) peaU30BaH MPUHIIMII
MPEeMCTBEHHOCTH B UW3Y4YeHUHU Ouosioruu, Onaromapss 4eMy B HEW MpocMaTpuBaeTrcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKarouei
npupoaHoii cpene. [losTomy Hapsay ¢ H3ydyeHUEM 00IIEOMOIOTHYECKUX TEOPH, a TaKKe 3HAHUN
O CTPOEHUM >KHMBBIX CHCTEM pA3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX
IPOIIECCOB B IPOTpaMMe 110 OMOJIOTHH yIeJIEHO BHUMAaHUE HCIIOIb30BAaHUIO TIOJTYYECHHBIX 3HAHUH
B TOBCEIHEBHON JKMU3HM JUIsl PEIICHUs MPHUKIAIHBIX 3a7ad, B TOM YHCIe: TPO(UIaAKTUKU
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYEeCKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHalM3a BIMSHUS XO3SHCTBEHHOH [EATEIBPHOCTH YEJNOBEKAa HAa COCTOSHHE TPHPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECIeUeHHs YCIOBUM Ul pelieHus
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJEHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas Mpearoaraet
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH amaNnTUPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpeaHero o0imiero obpa3zoBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (opMUpOBaHUE y OOydYarOIIMXCS NPEACTABICHUH O HAy4YHOH KapTHHE MUpA,
pacmmpsieT ¥ 0000IIaeT 3HaHHSI O KUBOW MPUPOJIE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBHS Ui TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
¢dopmupoBaHUs (YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 37I0pPOBOTO M 0Oe30macHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.
Bonbioe 3HaueHWe OMOJOTHS MMEET TaKXKe ISl PEIICHHs] BOCIHUTATENBHBIX M Pa3BHUBAIOIINX
3a1a4 cpenHero oOmero obpa3oBaHus, coluanu3anuu oOyuaromuxcs. M3ydeHue Ouonoruu
obOecrieunBaeT YCIOBUSA JUIsi (OPMUPOBAHUS HWHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
WHPOPMAIIMOHHBIX  HABBIKOB, ACTETUYECKOH  KYIBTYpBl, CIHOCOOCTBYET  WHTETpalluu
OHMOJIOTUYECKUX 3HAHWHU C TPENCTABICHUSMH M3 JIPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,



¢busuku, xumuu U reorpadun. HazBanHbIe MONOXKEHUS O MPEIHA3HAYCHUH YYEOHOTO MpeameTa
«buonorus» coCTaBIIA OCHOBY ISl OTIPEICIICHUS MTOAX0/I0OB K OTOOPY ¥ CTPYKTYPHPOBAHUIO €TO
COJIepIKaHUsl, IPEJCTABICHHOTO B IIPOTPaMMe 110 OMOJIOTHH.

Ot6op conepkanus ydeOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIIMHA KYJIBTYPOCOOOPa3HOTO MOAXO0Aa, B COOTBETCTBUU C KOTOPHIM OOYYarOmnuecs TOJKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACIISIONIIE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOMN JKMU3HHU W MPAKTHYECKOU aesTebHOCTH. Oco00e MECTO B ATOM cHUCTEeMe 3HAHUU
3aHUMAIOT DJIEMEHTHI COJAEpXKaHUs, KOTOPBhIE CIy)KaT OCHOBOM i (opmMupoBaHuUs
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIINX I'YMaHU3AIMH OUOJIOTHIECKOTO 00pa30BaHusI.
CTpyKTypHpOBaHHE COJIEPKaHMS yIeOHOTO MaTepralia B MpOrpaMmMe 10 OMOJIOTUH OCYIIIECTBICHO
¢ y4€TOM IPHOPUTETHOTO 3HAYCHUS 3HAHUHN 00 OTIUYUTEIBHBIX OCOOCHHOCTSIX KUBOW TTPUPO/IBI,
0 ¢ ypOBHEBOH OpraHM3alMHd U IBOJIONHHA. B COOTBETCTBUU C ITHUM B CTPYKType y4eOHOTO
npeameta «bruosorus» BBIJCIECHBI CIEAYIONINE COAepKaTeIbHbIC JIMHIU: «buoorus Kak Hayka.
Metoasl HayyHOro mno3HaHus», «Kierka kak Owuonoruueckas cuctema», «OpraHusm Kak
Oouosornueckas cucremay, «CucTteMa M MHOrooOpa3ue OpraHHYECKOTO MHUPa», «DBOIIOIHUS
YKUBOU TIPUPOJBD», «IKOCUCTEMBI U MPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp w3ydenust ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJAJICHUC
Oo0y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHI UCIOJIb30BaTh 3TU 3HAHMSI JJIi TPAMOTHBIX JIEHCTBHH B
OTHONIICHUH 00BEKTOB )KMUBOW MIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.
Joctmkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM  YpOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOEHHE OOYYAIOUIUMUCS CHCTEMbl 3HAHUI O OMOJIOrMYECKHUX TEOpUSX, YUYCHHAX, 3aKOHAaX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWIAX, CIYXaldX OCHOBOH g  (OpMUPOBAHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHUH, MHOTOOOpa3MH U OCOOCHHOCTSX KHBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3alllu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHEe Yy OOydYalOIMXCA TO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEN B MPOIECCE aHANIW3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJIAJIOB,
UJeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBIIEHHE Yy oOywarouuxcs oOImell KyabTyphl, (YHKIIMOHAIBHOW T'PAMOTHOCTH, Pa3BUTHE
yMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPY)KAIOIIEr0 MUpPA KUBOW MPUPOIBI HA OCHOBAHUU
3HAHUH U OTBITA, TOJYUCHHBIX MPU U3YyUYEHUU OMOJIOTHH;

dbopMupoBaHUEe Yy 00yYarONINXCsS YMEHUN WIUTFOCTPUPOBATH 3HAU€HHE OMOIOTUYECKUX 3HAHUH B
MPaKTUYECKOW JIESITENIbHOCTU YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHA;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKHMBOW TPHUPOIBI,
HE00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOCHHS STHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTHMYECKUX UCCIICIOBAHMIA;

OCO3HAaHWE IIEHHOCTH OWOJIOTUYECKUX 3HAHWK JUJIA TIOBBIMIEHUS YPOBHS OKOJOTUYECKOU
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE TPUOOPETEHHBIX 3HAHUW W YMEHHA B TIOBCETHEBHOW KH3HU [UISI OIICHKHU
MOCNIEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHUIO K OKpYXalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIaKTHKY 3a00IeBaHUH.



B cucreme cpemnero o6mero oOpa3zoBanusi «buosorusi», mM3ydaemas Ha 0a30BOM YpPOBHE,
SBIISIETCSL OO0S3aTENBHBIM YYEOHBIM TIPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHIY.

Jns u3yueHusi OMOJIOTHH Ha 0a30BOM YPOBHE CPEIHEro O0IIero oOpa3oBaHHs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemio), B 11 kitacce — 34 vaca (1 gac B Heneo).

®OPMbI YUETA PABOYEN MTPOrPAMMbI BOCIUTAHUS B PABOYE
IMPOI'PAMME 110 BUOJIOT'UHU

Pa6ouas nporpamma Boctiutanus AOY TO «'mmMHa3usi pOCCHICKON KYJIBTYPBD) peallu3yeTcs, B
TOM YHCIIC M YepPe3 HCIOIH30BAaHUE BOCITUTATEIHLHOTO MTOTCHIIMAJIA YPOKOB Onosiorun. OT1a pabora
OCYIIECTBIISICTCS B CIEAYIOMHUX GopMax:
¢ o0y 1eHne 00yUaroIuXcsi COOII0IaTh HA YPOKE OOIIETIPUHATHIE HOPMBI TOBEICHHUS, TIPaBUIIa
OOIIEHUsI CO CTApIIUMH (IIEAATOTHYECKUMH PaOOTHUKAMHU) U CBEPCTHUKAMH (00y4YaromIuMUCs),
MPUHIIAITE] Y9eOHOUW TUCIIUTUIMHEI U CAaMOOPTaHU3aIINY;
o MIpUBJICYCHNE BHUMAHUS O0YUYaIOIUXCs K IEGHHOCTHOMY acCleKTy M3y4aeMbIX Ha ypoKax
MIPEMETOB, SABJICHHH, COOBITUI Uepe3:
-IEMOHCTpAIMI0 OOYyYaIOIUMCSl TPUMEPOB OTBETCTBEHHOIO, TPAXKIAHCKOTO TIOBEIEHUS,
MIPOSIBIICHUS YEJIOBEKOIIO0US U 100pocepaeyHOCTH
-oOpaInicHre BHUMaHUs Ha HPABCTBCHHBIC aCIIEKThI HAYYHBIX OTKPBITHUH, KOTOPHIC M3YYarOTCs B
JAHHBI MOMEHT Ha YpOKE; Ha SIPKUX JesATeNeH KYyJIbTYpbl, YUCHBIX, MOJIUTHUKOB, CBSI3AHHBIX C
M3y4aeMbIMH B IaHHBIII MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPBI OHU BHECIU B Pa3BUTHE HAIIEH
CTpaHbl U MUPa, Ha JOCTOWHBIE MOAPAXKAHUS PUMEPHI X KU3HU, HA MOTHUBBI UX MTOCTYIKOB;
-HCIIOJIb30BaHKE HAa ypOKaxX HH(POPMAIUH, 3aTPAruBaroIIei BAKHBIC COIMATbHBIC, HDABCTBCHHBIE,
ATUYECKHE BOMIPOCHI;
® ICMOJb30BaHHE BOCHHUTATENBHBIX BO3MOXKHOCTEH COJEp)KaHUS Y4eOHOro mpeameTa JUis
dbopMupoBaHUS Yy OOYyYalOMIMXCS POCCUUCKUX TPAAWIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COITMOKYJITYPHBIX I[EHHOCTEH depe3 TMOoA00p COOTBETCTBYIOIIMX TEKCTOB /Ui UTEHUS,
MpOOJEMHBIX CUTYAIUH I 0OCYXKICHUS B KJIacce;

® UHUIMUPOBaHUWE OOCYXIEHUW, BBICKA3bIBAHUNW CBOETO MHEHHs, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K M3y4aeMbIM COOBITHSM, SBJICHUSM, JIMllaM. ® BkitoueHue B ypok
UTPOBBIX MPOLIETYP, KOTOPBIE TTOMOTAIOT MOEPKATh MOTHBAIIMIO O0YJAIOIIUXCS K TIOTYYSHUIO
3HAHUM, HAJIAXKUBAHUIO TO3UTUBHBIX MEXKIMYHOCTHBIX OTHOIIEHWW B KJAcce, MOMOTaroT
YCTaHOBJICHHIO 100pOKeTaTeNbHOM aTMOC(EpPHI BO BpEMS YPOKa,
® NPUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (POpM pabOTHI, CTUMYIHMPYIOIIUX IMO3HABATEIHHYIO
MOTHBAIIMIO O0YYarOIINXCS;
® IIpPUMEHEHHE TPYMIOBOM paboThl WM pabOTHl B Mapax, KOTOpbIe CIOCOOCTBYIOT Pa3BUTHUIO
HaBBIKOB KOMaHHOU paOOThI M B3aMMOJICUCTBHIO C IPYTUMH 00 y4arOIIUMUCS;

e BHIOOP W WCIIOJNIH30BAaHHWE HA YPOKaxX METOJI0OB, METOJHMK, TEXHOJOTHM , OKa3bIBAIOIIUX
BOCIIUTATEIbHOE BO3ACHCTBUE HA TIMYHOCTh B COOTBETCTBUU C BOCITUTATEBHBIM UCATIOM, IENbIO
Y 3aJlayaM¥u BOCTIUTAHUS,
® WHWIIMUPOBAHHWE W TOJJIEPXKKA HCCIIEAOBATEIBCKON JEATEILHOCTH IIKOJIHPHUKOB B (popMme
BKJIIIOYEHUS! B YPOK pAa3IMYHBIX MCCIEIOBATEIbCKUX 3aJaHUM, YTO JaeT BO3MOXKHOCTh
o0OyJaromuMcsl IPHOOPECTH HABBIKA CaMOCTOSITEIBHOTO PEIICHUs TEOPETUYECKOW MpOoOIeMBbl,
TeHEePUPOBaHMS W O(DOPMIICHHS COOCTBEHHBIX TUIIOTE3, YBAKHUTEIHLHOTO OTHOIIEHUS K UYKUM
UM, TyOJTUYHOTO BRICTYIIJICHUS, apTYMEHTHPOBAHUS U OTCTAMBAHUS CBOEH TOUKH 3PEHUS;



® YCTaHOBJICHUE YBAXXHUTEIbHBIX, TOBEPUTEIbHBIX, HE(POPMAIbHBIX OTHOIIEHUN MEX]Yy YUUTEIEM
U YYCHUKAMHU, CO3/[aHUE HA YPOKAX IMOIIMOHATLHO-KOM(OPTHOM Cpebl.



COJEPKAHUE OBbYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonoruss kak Hayka. CBs3b OHOJOTHMM C OOIIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMH
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.
MeTtoapl TO3HaHMS KUBOW NHpUpOnAbl (HAOMIOAEHHE, SKCIEPUMEHT, OMHCAHHE, H3MEpEHHUE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmue! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 IpakTHYeCKHEe PadoThI:

[TpakTiaeckas padora Ne 1. «lcmonp3oBaHWE pa3IUYHBIX METOJOB IPH  HM3yUYCHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

JKuBbie cucTembl (OMOCHCTEMBI) KaK MPpeAMET u3ydeHus Onosorun. OTINYre )KUBBIX CHCTEM OT
HEOPraHUYECKON MPUPOIbI.

CaoiicTBa OmocucTeM M MX pa3zHooOpasue. YPOBHU OpraHu3aldyd OMOCHCTEM: MOJEKYISPHBIH,

KJICTOYHBIH,  TKAHEBBIH,  OPraHU3MEHHBIH,  IOMYJISHOHHO-BHIOBOH,  SKOCHCTEMHBIN
(OuoreoneHOTHYECKUIT), OOChHEPHBIH.
JdemMoHcTpaumMu:

TaGnuubl 1 cxembl: «OCHOBHbIE IPU3HAKY KU3HUY, «Y POBHHU OpraHU3aLUU KUBOU IPUPOIBD».
Ob6opynoBanue: moaenb Mojiekyisl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KJIETKU. XMMHUECKHUE FIEMEHThI: MAaKpOAJIEMEHThI, MUKpPO3JIeMEHTHI. Bosia
Y MUHEpAJIbHBIE BEIIECTBA.

@DyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [lonaepkanue ocMoTHueckoro 6anaHca.
benku. CocraB u crpoeHue OenkoB. AMHUHOKHMCIOTHI — MOHOMepHI OenkoB. HesameHumbie u
3aMEHUMBbIE aMUHOKHUCIIOTHI. AMHHOKHUCIIOTHBIN COCTaB. Y POBHH CTPYKTYPBI O€ITKOBOW MOJIEKYITBI
(mepBUYHasl, BTOPUYHAsL, TPETUYHAs U YETBEPTHUHASI CTPYKTYpa). XUMHUECKUE CBOWCTBA OEIIKOB.
buonorndeckne GpyHKIUU OEIKOB.

®epMeHThl — Ouonornyeckue KaranusaTopbsl. CTpoeHue QepMeHTa: aKTUBHBINA IEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MoHOcaxapuIbl (TJIOKO3a, pubo3a M JAe30kcupubo3a), Aucaxapuabl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YTJIEBOJIOB.

Jlunuasl: Tpurnuuepuasl, dpochonunuabl, crepouasl. I'uapodunbHO-THAPOPOOHBIE CBONCTBA.
Buonornyeckue ¢pynkuuu aunuaos. CpaBHEHUE YITIEBOJIOB, OSIKOB U JIMITUI0B KaK HCTOYHUKOB
SHEPIHH.

Hyxnennoseie kucnorsl: JJHK u PHK. HykneoTtumblr — MOHOMEpBI HYKJIEHHOBBIX KHCIOT.
Crpoenne u ¢ynkuunu JHK. Crpoenne u ¢ynxunuun PHK. Buast PHK. AT®: crpoenue u

byHKINN.



[{utonorust — Hayka o kieTke. Kierounast Teopusi — mpuMep B3aMMOJCUCTBUS HACH U (HaKTOB B
Hay4YHOM I[TO3HAHUU. MeTOo/1bl U3yUeHUS KIETKHU.

Knerka kak wnenoctHas jkuBas cucrema. OOmIue NPHU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oerka.

Tumbl  KJETOK:  JyKapuoTHdeckas W IpokapuoTuueckas. (OcOOEHHOCTHM  CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAs CTEHKAa, IJIMKOKAIMKC, UX (QyHKIMH.
[Tna3matnueckass memOpaHa, e€ cBoiictBa M (yHkuuu. lluromiazMa M e€ OpraHoMJBbL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, I1acTUbl. [IporcxoxaeHrne MUTOXOHAPUH U IIIacTUA. Busl
wiactua. HemeMOpaHHbIE OpraHouabl KJIETKH: PUOOCOMBI, KJIETOYHBIH ILIEHTP, LEHTPHOIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUA0B KIETKU. BrirtoueHus.

SAnpo — perynsTopHblii HeHTp kieTkd. CTpoeHue snpa: siiepHas 000JI0YKa, Kapuorwiazma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BELIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneitaen, P. Bupxos, x. Yorcon, @. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Juarpammsl: «PacrpeneneHue XMMHYECKUX JIEMEHTOB B HEKMBOM Ipupoae», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B JKUBOI IPUPOIEN.

Tabmuubt u cxemsl: «llepronnyeckas TabIUIa XUMHYECKUX HIEMEHTOBY», «CTPOCHUE MOJIEKYIIbI
Boab», «buocunTes Oenka», «CrpoeHue Mmosekynbl Oenka», «CTpoeHue (epmeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHne 3yKapHOTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENIBHOM KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbDY, «JIUnuasn».
OOopynoBaHue: CBETOBOW MHKPOCKON, OOOpyIoBaHWE ISl TIPOBEACHUS HAOJIOJECHUH,
U3MEpEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl pPacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHbBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHas pabora Ne 1. «M3ydyeHune kaTaaIuTHUECKON aKTUBHOCTU (epMEHTOB (Ha Mpumepe
aMuJIa3bl WM KaTajlasbl)».

JlaGopatopHas pabota Ne 2. «3yueHune cTpoeHHsI KJIETOK pacTEeHHH, )KUBOTHBIX U OaKTepuil Mox
MHUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpENapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BemIeCTB, WJIM METa0oJu3M. ACCUMWIAIMSA (TUIACTUYECKHH OOMEH) M JUCCUMUIISAIIUS
(oHepreTnyeckuii OOMEH) — JIB€ CTOPOHBI €IMHOro Ipolecca Mmeradbonusma. Pomnb 3akoHOB
COXpaHEHHUs BEILIECTB U SHEPTrUU B TOHUMaHUU MeTaboIu3Ma.

Tunsl oOMeHa BeliecTB: aBTOTPO(PHBIN U reTepoTpoPHbINA. Poib pepMeHTOB B 0OMEHE BEIeCcTB U
IIPEBPALLEHUH SHEPTUU B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (a3bl poTocuHTe3a. Peakun porocuntesa. IpdekTuBHOCTH
dorocunTe3a. 3HaueHHe (QOTOCHHTE3a AJIs KU3HM Ha 3emuie. BrnusHue ycnoBuil cpeapl Ha
¢dboTocuHTE3 U CTIOCOOBI MOBBIILIEHUS €0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.
XeMocuHTe3. XeMOCHHTE3UpYIole OakTepun. 3HaYeHHe XeMOCHHTe3a JUIs KU3HU Ha 3eMIIe.
OHepreTuyecknii oOMeH B KJeTKe. PaciiernieHue BelecTB, BBIJCICHHE M aKKyMYJIMpPOBaHUE
SHEPruM B KJETKe. OTambl 3Hepreruyeckoro obmena. ['nmukonus. BpoxeHue u ero BUIBL



Kucnoponnoe okwucinenue, wid KieTouyHoe abixanue. OkuciautenbHoe (GochopriinpoBaHue.
O} PeKTUBHOCTH SHEPTreTHIECKOTO 0OMEHa.

Peakuuu matpuunoro cunresa. ['eneruueckas nnpopmanust u JIHK. Peanu3zamus reneruueckon
nHpopmanuu B KiaeTke. ' eHeTuUecKuil Ko/ U €ro CBOMCTBA. TpaHCKPHUIIIIHS — MATPUYHBINA CUHTE3
PHK. Tpancnsius — OuocunTes Oenka. Itamnsl TpaHcisaiuu. KogupoBanne aMUHOKHUCIIOT. Poib
pubocom B GMOCHHTE3E OemKa.

Hexnerounsie ¢opmbl sxu3an — Bupycsl. Mcropus otkpeitus BupycoB ([. M. MBaHoBckuit).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKIa BUpPYycoB. bakrepuocdaru. bonesnu pacrenui,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummyHnonedunura yenoseka (BIUY) —
Bo30yautens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza M HHTerpasa. IIpodunakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemMoHcTpaumuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuner U cxembl: «Tumbel nutanusy, «Metabomusmy, «MUTOXOHIPHUSY, «IHEPTETUICCKUI
obmeny, «Ximoporacty», «@orocunresy, «Ctpoenne [JHK», «Ctpoenue n pyHKIMOHUpOBaHUE
reHa», «Cunre3 Oenkay, «l'eHetmueckuit kom», «Bupyce», «baktepuodaru», «CtpoeHue u
»ku3HeHHbIH nuki Bupyca CIINa, 6akrepuodaray, «Pemnukanus JJTHK».

O6opynoBanue: moaenu-anmmkanuu «Y apoenne JIHK u Tpanckpunius», «buocunres oenka,
«CTpoeHue KiIeTku», Mojeinb cTpykrypbl JJHK.

Tema S. PazMHoOKeHHEe M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii K1, MU KU3HEHHBINH UK K1eTku. MaTepdasza u muto3. [Iponeccsl, mporekaroiue
B uHTepdaze. Permnmumkanus — peakuus marpuuHoro cuHte3a JIHK. Crpoenue Xxpomocowm.
XpOMOCOMHBI HabOp — KapHOTHIL. JIMIUIOMAHBIA W TalJIOWAHBIA XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. lluTosorndyeckue OCHOBBI PAa3MHOXKEHMS M HMHIMBUAYAJIbHOTO PpPa3BUTHS
OpraHU3MOB.

Jenenue xierku — muto3. Craguu muto3a. lIporecchl, mpoucxoisiue Ha pasHbIX CTaAMSIX
MHTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3A.

[TporpamMmmupyemasi Tubesb KIETKH — aromnTo3.

@®opMbl pa3MHOXKEHMs OpPraHM3MOB: Oecriosoe M mojioBoe. Buabl Gecronoro pa3MHOXKEHUS:
JIeIEHNEe Ha/IBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3mHoO)keHHe. VICKycCTBEHHOE KIIOHUPOBAaHNE OPraHU3MOB, €0 3HAYEHUE NI CEIEKIIHH.
[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiioz. Ctaguu meiio3za. IIponeccel, npoucxoadiiue Ha ctaausax menosa. [loBenenne xpomocom
B Mero3e. KpoccuHrosep. bruosornueckuil CMbIC M 3HAYEHHUE MEH03a.

['amerorenes — mpouecc oOpa3oBaHMs MOJOBBIX KJIETOK Y JKMBOTHBIX. [lojoBbIE >Kemne3bl:
CEMEHHHUKHU M suuHuKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AlleKIeTka) — crepmaroreHe3 U oBoreHed. (OcoOEHHOCTH CTpPOCHMs SAHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WnauBuayanbHoe pa3BUTHE (OHTOT€HE3). DMOpPHOHANBHOE pa3BUTHE (IMOpHOreHes). DTarbl
YMOPUOHATILHOTO Pa3BUTHSI Y TIO3BOHOYHBIX )KMBOTHBIX: APOOJICHUE, TaCTPYIISIIHSL, OPraHOTeHES.
[ToctomOpHoHanpHOE pa3BUTHE. THIMBI MOCTIMOPHOHAIBHOTO PA3BUTHA: NPSMOE, HEMpPsIMOe
(mnumHoYHOE). BnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (aKTOPBI, CIIOCOOHBIC BBI3BHIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacreHnii. OHTOreHE3 LBETKOBOIO pACTEHUsS: CTPOCHHME CEMEHM, CTaJuu
pa3BUTHSL.

JdemoHcTpaumuu:



Tabmumpl 1 cxembl: «DOpMBI Pa3MHOKEHUSI OpPraHU3MOBY», «J[BOWHOE OIUIOMOTBOpPEHHUE Y
I[BETKOBBIX PaCTeHH», «BereraTuBHOE pa3MHOXKEHHUE pacTeHHI», «/lenenue kKieTku GakTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBI», «KieTouHbld HUKI, «Perukarus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAIOIIUX
1 4esioBeKay, «OCHOBHBIE CTaIUA OHTOTE€HE3a.

O0opynoBaHue: MHKPOCKOI, MuKponpenaparbl «CrnepMaTo30UJbl  MJIEKOIUTAIOLIET0Y,
«Slituexnerka miekonuTaroiero», «Kapruokmnes B kjieTkax KOpelika Jykay, MarHuTHas MOJIeIb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens Meradasnoit XpoMoCOMBI.
JlaGopaTopHble U IpaKkTH4YecKne padoThbi:

JlaboparopHuas pabora Ne 3. «HabmoieHue MUTO3a B KJIIETKaX KOHYMKA KOPEIIIKA JIYKa Ha TOTOBBIX
MUKpOIIpenaparaxy.

Jlaboparopuas pabora Ne 4. «l3ydyeHue cCTpoeHHUs TMIOJNOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPTaHU3MOB.

[Ipeamer u 3agaun reHeTuku. Mctopus pa3Butus reHeTHUKU. Poiib UTOMOTUM U SMOPHOJIOTHH B
CTaHOBJICHUU TEHETUKU. BKiag poccHilckux M 3apyOexHBbIX YYEHBIX B Pa3BUTHE T€HETHKHU.
MeToapl TeHeTUKH (TUOPUAOIOTUYECKHM, HUTOTEHETHYECKHUM, MOJIEKYJISIPHO-T€HETUYECKUIN).
OCHOBHBIE TEHETHYECKHE TOHATHS. ['eHeTWueckass CHMBOJIMKA, MCIOJb3yeMas B CXeMax
CKpEILMBAaHUM.

3aKOHOMEPHOCTH HAaclleZIOBaHUS NMPU3HAKOB, ycTaHOBJIEeHHbIE . Mennenem. MoHorubpuaHoe
CKpellMBaHue. 3aKOH eMHO00pa3us TuOpuI0B MepBoro nokojaeHus. [IpaBuno JOMUHUPOBAHUS.
3aKOH paclleIUIeHus MpU3HaKkoB. I'mmoresa uyuctorel ramer. [lomHoe U  HemosHoe
JTIOMUHUPOBAHUE.

JurubpunHoe  CKpelluMBaHUE. 3akOH  HE3aBUCHMMOIO  HAacle[OBaHUS  IPHU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAIU3UPYIOLIEE CKpeIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS ISl ONIPEIETIEHUsI TEHOTUIIA OCOOU.
CueruieHHOe HaciieoBaHue mpusHakoB. Pabora T. Moprana mo ClenJieHHOMY HacjeJI0BaHHUIO
reHoB. HapymieHue cuensieHus TeHOB B pe3yJbTaTe KPOCCUHTOBEpPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka mosia. XpoMOCOMHOE OMNpefelieHne moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHbie OpraHuW3Mbl. HaciemoBanue MNPU3HAKOB, CHEIMJICHHBIX C
IOJIOM.

N3menunBoCTh. Buabl M3MEHUMBOCTU: HEHACJIEACTBEHHAs M HAcleACTBEHHas. Ponb cpeasl B
HEHACJICACTBEHHON W3MEHYMBOCTH. XAapaKTEPUCTHKA MOIU(DUKAITMOHHON HW3MEHUYHUBOCTH.
Bapuanvonsslii psa u BapuanuoHHas kpuas. Hopma peaknuum npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIE IPU3HAKU U UX HOopMa peaknuu. CBoicTBa MOAUPUKAIMOHHONW N3MEHYMBOCTH.
HacnenctBenHas, WM reHOTUITUYECKasl, U3MEHUYUBOCTh. KoMOWHaTHBHAS M3MEHYUBOCTh. Melo3
U TOJIOBOM Tpollecc — OCHOBa KOMOWHATUBHOM M3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTbD.
Knaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHbIE. YacToTa U MPUYMHBI MyTaLUH.
MyrtareHHsie GakTopbl. 3aKOH TOMOJIOTHYECKHX PSAOB B HAcleACTBEHHON n3MeHunBocTH H. U.
Basuiiosa.

BresinepHas HacneCTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetuka yenoBeka. Kapuotunm demoBeka. OCHOBHBIE METO/bl TE€HETHUKH YEJIOBEKA:
TeHealoTUYeCKUi, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIIpPENEICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIUPOBaHKWE, B ToM yucie ¢ nomorpio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus



yelloBeKa: TeHHble Ooyie3HH, OOJIE3HM C HAclHeACTBEHHOM  MpPeIpacroiokKeHHOCTHIO,
XpoMocoMHble Oone3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKHE U JICUCHHUS] TeHETUYECKUX
Oone3nel. MeauKO-rTeHeTUUECKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAUIIMHCKONW TEeHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®@pu3, C. C. YerBepukos, H. B. Tumodees-PecoBckmii,
H. 1. BaBuios.

Tabmuie! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHKUE U €T0 IIUTONeHETUYECKasi OCHOBAY, «3aKOH
pacuieryieHuss U €ro IUTOI€HETHYECKash OCHOBa», «3aKOH YHCTOTHI ramery», «JlurubpuaHoe
ckpeuBanue», «Lluronornyeckne OCHOBBI JAUTHOPHIHOTO  CKpeIIMBaHUSAY, «Meio3y,
«B3aumonencTBue aNIeNbHBIX TE€HOB», «['€HeTMYeCKMe KapThl pPACTEHUHM, JKUBOTHBIX U
yenoBeka», «l'eHeTmka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIJICHHOTO C IOJOMY,
«KapuoTunsl uYenoBeka W IKHBOTHBIX», «Buasl wu3MeHumBOCTHY», «MoaudukamoHHas
u3MeHYuBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpynn KpoBu», «MyTalOHHas
U3MEHYUBOCTbY.

O6opynoBanue:  Mojenu-anmiaukanuu  «MoHoruOpuaHoe  ckpemuBaHue», «HemomnHoe
JOMUHUpOBaHUEY», «JlurunOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, myTanuu (HOpMBI KPBIILEB U OKPACKH Teja), repbapuid
«I"opox MOCEBHOW.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopuass pabora Ne 5. «/3ydeHwe pe3yiabTaTOB MOHOTHOPHUIHOTO W JUTHOPUIHOTO
CKpEIIMBAHUS Y IpO30(UIIBl HA TOTOBBIX MUKpPOIIpENapaTax.

JlaboparopHas pabora Ne 6. «M3yueHne MoOAM(PHUKAIIMOHHON HM3MEHUMBOCTH, MOCTPOCHHUE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MHUKPOIpEnapaTax.
[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEJTOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuns Kak HayKa M IpOLECC. 3apOoXkICHHUE CeleKUuu U aoMectukanusa. Yuenue H. W.
BaBwiioBa 0 LeHTpax HpPOUCXOXKJIEHUS M MHOrooOpas3usi KylbTYpHbIX pacTeHui. LleHTpsl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, HOpPOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNeKIIMU. MacCcoBBIi U MHAWBUYAIbHBIH OTOOPHI B CENEKIIMU PACTeHUN
U KUBOTHBIX. OIIEHKa SKcTepbepa. BIM3KOpOJICTBEHHOE CKpelllMBaHUEe — WHOpUAMHT. Yuctas
muHus. CkpemyBaHMe YMCTBIX JUHMM. ['eteposuc, wim rubpuanas cwia. HepoactBeHHoe
cKkpemuBaHue — ayrOpuauHr. OtganéHHas rubpuamzanus U e€ ycnexu. VckyccTBeHHBbIN
MyTareHe3 M IMOJYyYeHUE MOJUILUIONAOB. JIOCTHMKEHUS CEeNeKUUH PpACTEHUN, MXKUBOTHBIX U
MHUKPOOPTaHNU3MOB.

buortexHosoruss Kak oOTpaciib NPOM3BOJACTBA. ['€HHAass WHXKEHEpUs. OTamnbl CO3JAHUS
pexomOuHanTHOM JIHK u Tpancrenneix opranuszmoB. Kiierounas wumxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHHi. KiloHMpoBaHKME BBHICOKOIIPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHUeckue mpobdiembl. MO —
FeHETUYECKU MOIU(UIIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. . BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. NBaHoB.

Tabmuiel u cxeMbl: kapTa «LIeHTpBI TPOUCXOKACHUS K MHOTO0Opa3Hsi KyJIbTYPHBIX PACTCHHI,
«Ilopoapl  mOMamIHUX JKUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHuil», «OTnanéHHas



rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «llomumnonaus», «OOBEKTHI
onorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUEY», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJSDKH II0JI0B U KOPHEIIJIONOB AUKUX (POPM U KYJIbTYPHBIX COPTOB PACTEHUH,
repbapuii «CeabCKOX03HCTBEHHBIC PACTECHUS.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JIOCTH)KCHHS! CEJIEKIIMM PAaCTeHUW U JKUBOTHBIX (HA
CEJIKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

11 KJIACC

Tema 1. IBosnonMoHHasA 0HOJIOTHS.

[TpenochuIKy BOSHUKHOBEHHUS 3BOJIFOLMOHHOM TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Onosoruu. BivsHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HayK.

CupzerenscrBa 3Bosronuu. [lageoHTomornyeckue: nocie0BaTeaIbHOCTh MOSABICHUS BUI0B
B IaJICOHTOJIOTMUYECKON JeTonucH, nepexoiHslie (opmbl. buoreorpaduyeckue: cxoacTtBo u
paszmuune (hayH u GIop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M Pa3IM4yUs dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIC, PYAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomtonmonHas teopus Y. J[lapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBUHU3MA.
JIBIOKyIIMe CHUJIbl  3BOJIIOLMU  BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTrPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBINA OTOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBmwxynme cuiibl ((hakTopbl) HBOJIOLNUHM BUAOB B NpHpoje. MyTallMOHHBIM mpoluecc U
KOMOMHATHBHASI U3MEHUYMBOCTD. [lonmynsnoHHble BOIHBI U Apeii¢ reHoB. M3onauus u Murpanus.

EctecTBeHHbIII 0TOOp — HampaBisitomuii gaxtop 3BojoUUUA. POPMBI €CTECTBEHHOIO
otOopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3Boitoluu. [lpumepsl npucnocoOneHnit
y opranuzMoB. ApoMop¢03bl U HINO0AJANTALNH.

Bun u BumooOpazoBanue. Kputepuum Buga. OcHOBHbIE (QOpPMBI BUI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHUECKoe.

MakposBomonus. DopMbl 3BOTIONMM: (UIETHYECKasl, TUBEPreHTHAas, KOHBEPIreHTHas,
napasuienpHas. HeoOpaTuMOoCTh 3BOTIOIHH.

[IpoucxoxaeHne  OT  HeCNEUUAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crenuanusanys. AganTuBHas paauanys.
JleMoHCTpanum:

IToptpetsr: K. JIunnen, K. b. Jlamapk, Y. [dapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkens, @. Mroiep, A. H. CeBeprios.

Talnuubl v cxembl: «Pa3BUTHE OPraHNYECKOT0 MHUpa Ha 3emiie», «3apoAbIIy MO3BOHOUYHBIX
XKHUBOTHBIX», «ApXxeontepukc», «Popmbl 60pHOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpasue MOpoa >KUBOTHBIX», «llomymsiumy,



«MyTanoHHass U3MEHUHNBOCTEY, «ApomMopdo3sly, «anoananranumny, «O0mIas aereHepanus»,
«/IBmxymue cuibl 3Bosronny, «Kapra-cxema mapmpyra nyremectsust Y. Japeuna», «bopnda
3a CYyILLIECTBOBAHUEY, «IIpucnocobaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey, « IKOJIOTHUIECKOe BUA000pa30BaHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TIIOA0B U
ceMsiH, KosuteKiusi «[IpumMephl 3aUTHRIX MPUCTIOCOOTICHHH Y )KHUBOTHBIX», MoJieinb «OCHOBHBIC
HAIPABIICHUS IBOJONUNY, 00BEMHAs MoJeNb «CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, Koiekuus «QDPOpMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», MoJenb anmunkanusa «llepekpéct xpoMocom», BIIaXKHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTue mATymkm», Mukpompenapar «Jlpozoduna» (HOpMAa,
MyTalu (POPMBI KPBUIHEB U OKPACKU TETA).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OmnucaHue TNPUCIIOCOOJIGHHOCTH OpraHm3dMa © ¢
OTHOCHUTEJIBHOTO XapaKTePay.

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU XKU3HU. HaydHble runoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMUs. XUMHUYECKas 3BOJIOIUS. AOHOTEeHHBIN CHHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPTAHHUUECKUX. DKCIIEPUMEHTAIBHOE IMOATBEPKICHUE XUMUYECKON
sBosronny. HavanbHble 3Tansl Onosiorudeckoit sosroruu. ['unoresza PHK-mupa. @opmupoBanme
MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE IMPOTOKIETKU. [lepBbie KIETKHM M UX HBOJIOLHUA.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nn Ha 3emiie 1o spam u nepuogam. Karapxeii. Apxeiickas u mpoTepo30icKas
apsl. [laneo3oiickas spa u e€ nepuoibl: KEMOPUNUCKUN, OPJOBUKCKUHN, CUITyPUNUCKUN, JE€BOHCKHIA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaiiHo3zoiickas 3pa U €€ nmepro/ibl: MaJeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KIUMara M TIeoJIOTMUECKHX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHUpa. ApoMop(]o3bl y pacTeHuil 1 KUBOTHBIX. [losiBIEeHNE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpakeHue 3BoJIoLUU. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIIIBI OPraHU3MOB.

OBOJIIOIIMSL  4YeNOBEKa. AHTPONOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHl o
MIPOUCXOXKICHNUHN YesloBeKa. MeTo bl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBuxymue cuibl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peusb.

OCHOBHBIE CTauM W BETBU DSBOJIIOIMU YEJIOBEKA: aBCTPATONUTEKH, UEIOBEK yMEbIi,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymHbid.  Haxonku
MCKOTMIAeMBbIX OCTATKOB, BPEeMsI CYIIECTBOBAHUS, 00JACTh PACHpOCTpaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIHE PAchl: €BpOICOUIHAs (€BpasHiicKas), HErpo-
aBcTpanmoujHas  (9KBaTOpUANbHAs), MOHTOJOUTHAS  (a3MaTCKO-aMepuKaHckas). YepTsl
MPHUCTIOCOOJICHHOCTH MIPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSIM CYIIeCTBOBaHUS. EnMHCTBO
yenoBeveckux pac. Kputuka pacusma.



JdemoHcTpaumuu:

IToptpetsr: @. Peau, JI. [Tactep, A. Y. Onapusn, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmune! 1 cxembl: «Bo3nukHoBeHNe COHEYHOU CHCTeMbI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PacturtenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoTuueckas KieTka»,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJI0BEKa U YeNOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOI0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeimme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HUelloBeuecKHne pachl».

Ob6opynoBanue: wmynsiku «lIpoucxoxxaeHue uenoBeka» (OIOCThI  aBCTPAJIONUTEKA,
MUTEKAHTPOIa, HeAHACPTAIbIIa, KPOMAHBOHIIA), CIENKHA WIA U300paKeHUsT KaMEHHBIX OpYyIui
MEepPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPhI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KoJuteKUus «@OpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[TpakTudeckast padota Ne 1. «3ydeHHe MCKONMAEMBIX OCTATKOB PACTCHHI U )KMBOTHBIX B
KOJUIEKLIUASAX .

DKcKypcusi «IBOJNIOIUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeauecKuil My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

Okojorusi Kak Hayka. 3ajauyd M pas3fesibl dKOJOrMH. MeToabl 3KOJOTrHYEeCKHX
UCCIE0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHas,  IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Okonorudeckue ¢akropbl. Knaccudukamus skonmormueckux (HakTopoB: abMOTHUYECKHE,
OMOTHYECKUE U aHTPOIMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotuueckue  (QakTophel:  CBET, TEMIleparypa, BIAKHOCTb. DOTOMEpUOAU3M.
[TpucnocoOieHns OpraHu3MoOB K IEHCTBHIO aOMOTHYECKHX (paKTOPOB. bHoTOrHYecKre puTMEL.

buotnueckue  ¢dakTopel. Buabl OMOTHMYECKHMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHcCAIU3M, HeHTpanu3M. 3HaueHHe OUOTHUYECKUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU MOMyisiuu. OCHOBHBIE MOKAa3aTead MOMYJSLUU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJICHHOCTHU MONYJISALNUH U €€ PETyIIsIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6onpaT, K. @. Pynse, O. ['ekkens.

Tabmune! u cxeMmsl: kaprta «[Ipupoaasie 3006 3emiu», «Cpensl 00UTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llomymsauumny, «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISLUU
uHpy3opun-Tydenbkn», «llumepsie nenmu».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «Mopdornorudeckre 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaHUSY.

JlabopaTtopHnast pabota Ne 4. «BnusiHME cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padota Ne 2. «[loAacU€T MIOTHOCTH MOMYJISAIMA PAa3HBIX BUOB PACTCHUIN.

Tema 4. CooO1mecTBa H IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl — OuolieHO3a:  BMJOBaf,
MIPOCTPAHCTBEHHAs, Tpopuueckas (muuienasi). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.



DKoJIOTHYeCcKue cucTeMbl (dKocucteMbl). [loHsTHE 00 »KOCHMCTEME M OHOTEOICHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTBI HIKOCHUCTEMBI: MPOAYIEHTbI, KOHCYMEHTBI, PpEIYLCHTHI
KpyroBopor BemecTB M MOTOK 3HEPIUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu M cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. ODKOJIOTMYEeCKHE NHMpaMHbl: HPOAYKIMM, UYUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocucTeMbl. buosnoruueckoe u
XO035ICTBEHHOE 3HAUYEHUE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

Buopasznoobpasue kak (akrop ycroitumBoctu skocucreM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6uocdepe. I panuiipl, coctaB u CTpykTypa 6uochepst. XKupoe
BemecTBO M ero ¢Qynkmun. Ocobennoctn Ouochepbl Kak TIIOOAIBHOM 3KOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiau. AHTpONIOreHHbIE U3MEHEHUs B Onocdepe. [ modanbHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHue IpUPObI U yenoBeyecTBa. CoxpaHeHne 6MOpa3HOO0pa3us Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBAa PALIMOHATIBHOIO YIPABICHUs NPUPOIAHBIMU PECYpCaMM U MX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPOAbI.

JdemoHcTpaumMu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumesle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogusie
coobmiectBay, «llemn mnuraHusY, «OKoJIOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«QKocucTeMa IHUPOKOIUCTBEHHOIO Jiecay, « IKOCHCTEMa XBOMHOT O jiecay, «buoienos Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOIeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxueiimue
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHEWIIas COCTaBIAIOIIAs
ouocthepnr», «DakTopel gerpamauuu  nouB», «llapHukoBBIT  3dexT», «DakTOpPbI
PaAMOaKTUBHOIO 3arpsi3HeHUs 6uocheps», «O01as cTpykrypa 6uocheps», «Pacmnpocrpanenue
KHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B OGuocheper,
«KpyroBopot a3ora B Ipupoze».

O6opynoBanue: Mojieb-anmnKanus « Tunudanble 6Mo1eH03bI», repbapuii «PacTurenbHble
cooOrmiecTBa», KoJulekuuu «buoreHo3», «BpeauTenn BaKHEMIINX CETbCKOXO3IMCTBEHHBIX
KyJIbTYp», repOapuu M KOJUJIEKIUM pacTeHU W >KUBOTHBIX, NpHUHAUIEKAIME K pa3HbIM
HKOJIOTHUECKUM TpyImam ojHoro Buaa, Kpacnas kuura Poccuiickoit denepanuu, n3o0paxeHus
OXPAaHSEMBIX BHJIOB PACTEHUI 1 )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JJMUHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pE3yJabTaTOB OCBOEHHUS MpenmMera «buonorusy BblIeIeHbBI
CIEyIOIINe  COCTaBIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA POCCUHCKOW  Ipa)KIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOMPEJEICHUIO,
HAIMYUE MOTHBAIMM K OOY4YEHHWIO OWOJIOTHH, IEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHHUI JTMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OHMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00yUaloInXcsi pyKOBOICTBOBATHCS B CBOCH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBEIMU YCTAaHOBKAMU, MPUCYITUMHU CHCTEME OHOJIOTHYECKOTO
00pa3zoBaHusl, HATMYHE IKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH
JKU3HEHHBIE JIaHbl.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buonorusy» nocTUraroTCs B €IUHCTBE
y4eOHOM W BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJICHHUIO, B3aUMHOIO
yBaXXEHHUsA, OEpeKHOr0  OTHOWICHHS K  KYJIbTYPHOMY  HACICIMI0 U  TPATULUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPCHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacHIMpEeHHEe KU3HEHHOTO OMNbITa U ONbITa AEIATEIBHOCTH B MPOLECCE pealn3aluid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIBHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOoHA U
MPaBOTOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€,

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX W UCCIENIOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXJICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTApPHOUW M BOJIOHTEPCKOM JIEATETLHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKOM UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIICUIO U TAMSITHUKAM IPUPOBL, TOCTHKEHUSAM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIIAM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MIOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMA  KYJBTYPbl 3A0pPOBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peayn3alus 370poBoro u 0ezomacHoro oOpasa *HU3HHU (30pOBOE MUTAHMUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHas (Qu3NYecKass AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOUIEHUSI K COOCTBEHHOMY (PM3HMUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJEHUS B CUTYalUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIOACH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alIKoroid,
HapKOTHUKOB, KYpEHHUS);

6) TPYA0BOr0 BOCIIHTAHUSI:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTHUECKON U COIMAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJHATH TAKYIO €ATEIbHOCTD;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NESTeNbHOCTH, YMEHHUE COBEpIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3KOJI0THYECKOr0 BOCTIMTAHUSA

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOILEHHE K MPUpPOe KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CyIIIeCTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKOM KYNbTYphbl: MPUOOPETEHHE OIbITa IIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAOILEN Cpe/Ibl;

OCO3HaHHUE I1100aJIBbHOTO XapaKTepa 3KOJOTNYECKUX MTPOOJIEM U IIyTeH UX PELLECHUs;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONONIB30BaHHEM (CcOOI0AEHNE
IIPaBWJI TIOBEJEHUS B INPHUPOJE, HAIPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JEMCTBUN U NPEJOTBPAILATD UX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIBTYphl, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IPAKTUYECKOHN AEATEIbHOCTH IKOJIOTUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JHalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUHU LEJIOCTHOTO MPECTABICHHS 00 OKpY>KaIoLIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBMIIM3ALMU: 0OeCredyeHus
HOBOTO YPOBHS Pa3BUTHS MEIHMIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpYXKAloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (DAKTOB M MMEIOLIMXCSA JAHHBIX C LENbI0 MOJy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, FTOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 10 OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI



MeranpeameTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOUYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuduKy METOA0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, IPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEOBaHNe, HAOIIOeHUE, U3MEPEHUE, HKCIEPUMEHT U JPYTUX), YHHUBEpPCAJIbHBIC
yueOHble JeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIE), 00ECIICUUBAIOIIIE
(dopmupoBaHue (YHKIMOHAJIBHONW I'PAaMOTHOCTH M COLUAIBHOW KOMIETEHIMH O0YyYaroluxcs,
CIOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3ysabTaThl OCBOCHMS IMPOrpaMMbl CpeJHEro o0Iiero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHHBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh U AaKTyaJIM3UPOBaTh IpobiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN PUEMBI JJOTMUYECKOTI0 MBILIUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEHHs, Kiaccu(UKaUK, OOOOIIEHUS), PACKPHIBATh CMBICH OHMOJOTUYECKUX TTOHITHI
(BBLAETATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATD CBSA3U C IPYTUMHU HOHATHAMM);

ONpeNeNiATh LeJNU JAEATeNbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPUH HX JIOCTHUXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsACHeHHS (AKTOB W SIBICHHH KHUBON
HIPUPOIbI;

CTPOUTBH JIOTHUECKHUE PACCYKJIeHUS (MHIYKTUBHBIE, IeTyKTUBHBIE, [10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHBOPEUUSI B PACCMAaTPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAaKKe MPOTHBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX HUCTOUHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISIM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTHMBHOE MBILUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE e CTBHS:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pELIEeHUs MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh pa3jMyYHble BUABI AESITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAllUY, TPEOOpPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIT MBIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMU
MOHITUSIMA U METOJIaMU;



CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3a7a4W B 00pa30BaTENbHOW ACSITEIBHOCTH M
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUYMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpPOBaTh 3ajady, BBIABUTATH
TUIOTE3Y €€ peleHus, HaX0IUTh aprYMEHTHI JJIs 10Ka3aTelIbCTBA CBOUX YTBEPKIICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJM3UPOBAThH MOJyYCHHBIE B XO/1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OIICHUBAThH
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEpPEeHoca CPEACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHUYECKYI0  00IacTH
KU3HEJESATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJCH, MPEAJarath OPUTHHAIBHBIC IMOIXOABI W PEIICHHS, CTAaBUTh
npoOJIeMBl B 33]1a4H, TOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJIOTHYECKUX CIIOBAPSX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBaTh HH(POPMALMIO PA3NTUYHBIX BHIOB U (OpM
MPEJICTaBICHUS, KPUTUUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHATH Pa3jIMYHbIE METOJbI MpPU MOHCKE M OTOOpe
Ounonoruveckoi HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIbHYIO (OpPMYy MPEACTaBICHUS OMOJOTUYECKOU
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIIOJIB30BaTh HAy4YHBIM S3bIK B Ka4eCTBE CpEJCTBA NpH padboTe C OHUOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKHe W MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpa3OBBIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJIAJIETh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMANWU, HWHOOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMMU:

1) obuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BceX cepax KM3HM, aKTHBHO y4acTBOBATh B TUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CYXKICHHS OTHOCUTENIbHO BBIMIOJHEHHsI MpeiaraeMoi 3aJadd, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTH TIO3HUIINH IPYTUX YIaCTHUKOB JIHAJIOTa WIIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOUICHHS, TOHMUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOAMH OOINEHHUS W B3aMMOJEHCTBHS, TOHUMATh HaMEPEHUS
JIPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.



2) coBMeCTHAs 1eITeIbHOCTD:

NOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThI IpU
peneHn OMONIOTUYECKOH MPoOIIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UleHa KOJUIEKTHBA,

OPUHUMATh LEJId COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JeHcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, pacIpeesiTh POIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE IPOEKTHI, OLEHMBATh WJEH C IMO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh MO3UTHBHOE CTPATETMUYECKOE IIOBEJCHHE B PA3JIMYHBIX CUTYaIUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHHIO K KMBOH IPUPOJE, CBOEMY 3/10pPOBbI0 U 370POBBIO
OKPYKaIOINX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENFHYIO JESTEIbHOCTD, BBISBISATH MPOOIIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OILICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M TPOSIBICHUIO IMPOKOM SPYIULIMH B Pa3HBIX 00JaCTIX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3yJIbTATOB LIETSM;

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON pedUIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCTIOIH30BATh MPUEMBI peQIIEKCUU
JUTSL OTIEHKY CUTYalllH, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX MPH aHAIN3€E PE3YIbTaTOB JESITEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

IPUHUMATH ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTHI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeloBeKa.



NPEIMETHBIE PE3YJIbTATbBI

[IpenmerHsie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT Crielu(uUecKue 1 yueOHoro npenmera «buoorus» HaydHbIE 3HAHHS, YMEHUS U
crocoObl JEeMCTBUH 10 OCBOEHMIO, MHTEpIpETalMd W HpeoOpa3soBaHUIO 3HAHUM, BHIbI
JeSITEIbHOCTH 10 IMOJYYECHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CHUTYaIHUAX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Ononorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI 110 ToJaM 00y4eHusI.

[TpenmerHble pe3yabTaThl OCBOCHUS yueOHOro npenmeta «buonorus» é 10 knacce n0AKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpHIBATh COJAEPKaHHE OMOJIOrMYECKHX TEPMHHOB M TOHITUN: )KU3Hb, KIETKA,
opranusM, MeTabou3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOpETyIIsIus),
YPOBHEBas  OpraHu3alUsl  JKUBBIX  CHUCTEM,  CaMOBOCIPOM3BEAEHHE  (PEHmpOayKLus),
HACJIE/ICTBEHHOCTb, U3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yMEHHE Wu3jaratb OMOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYyTaI[OHHas,
LEHTpajbHas JorMa MOJeKyJsapHoW Ouosiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBuoBa) u yuenus (o LeHTpax MHOI00oOpasusi U MPOMCXOKACHUS KyIbTYpHbIX pactenuil H. 1.
BaBuiosa), onpenenats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJOTWHU: HAOIIOJCHHUE W OIMCAHHE
KUBBIX CHCTEM, TIPOLIECCOB H SBICHUH, OpraHu3alys ¢ TPOBEICHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX pPE3YJIbTAaTOB, HCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJENATH CYINIECTBEHHBIC MPH3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JIYKApPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTHU NPOLIECCOB: 0OMEHA BEIIECTB U
NpPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XeMOCHHTE3a, MHUTO03a, MeH03a, OIUIOJIOTBOPEHUS, PA3MHOXKECHHUS, WHIUBUAYATLHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTh MOJIy4YeHHbIE 3HaHUS I OOBSCHEHUS OMOJOTHUYECKUX IMPOLECCOB U
SIBJICHUH, /ISl IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€JIbI0 00ecTIeYeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0pOBbSl OKPYXKAIOIUX JIIOJAEH, COONIONEHUS HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXKAMOIIEH NPUPONHOW cpeae, MOHMMaHUue HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAIBLHOIO
IPUPOIONIOIB30BAHHUS;

YMEHHE pemaTh JJIeMEHTapHbIe TeHETHYeCKHe 3aadyll Ha MOHO- W JAUTHOPHIHOE
CKpeIIMBaHKe, CIICTUICHHOE HACIIeJ0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIHMBAHUS
JUIS TIpeJICKa3aHusl HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPaKTHUYECKue paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHUYECKH OIICHWBATh M WHTEPIPETHPOBATH HH(DOPMAINIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIIOYAOLIYIO0 ICEBJAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa



MaccoBOM MH(OpMaLNU, HAyYHO-TIONYJSPHBbIE MaTEepHUalIbl), STUHUECKHUE ACTIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[aBaTh COOCTBEHHBbIC THCbMEHHBIE M YCTHBIE COOOIIeHUs, 00001mas
OMOJIOTUYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmeTrHbIe pe3yabTaThl 0CBOCHUA YueOHOTO npenmeta «buonorus» ¢ 11 knacce n0IKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MECT€ W POJM OHOJIOTUM B CHUCTEME HAay4YHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PELICHUS KU3HEHHBIX 33/1a4;

YMEHHE PaCKPBIBATH CO/IEPKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHIA: BUJI, TOMYJISIIHS,
reHoOHI, SBOJIOLUHMS, JBIXKYIIHE CHIbI ((DakTOpbI) JBOJIOIUH, MPHCIIOCOOJICHHOCTh
OpPraHu3MOB, BHJA000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IEMTU MMUTaHHs, YKOJIOTHUECKas MIpaMua, OMoreomnenos, onochepa;

yMEHHE Wu3NaraTh Owuonoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CUHTETHYECKasl TeOpHs SBOJIIOLNH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHbIX HampaBieHud u mytei 3somtonuu A. H. CeBepuosa, yuyeHus o
ounoctepe B. U. BepHaickoro), onpenensTh TPaHUIIBl UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOAaMH HAay4yHOTO IMMO3HAHUS B OMOJOTHU: HAOIIOJACHHUE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus ¢ TPOBEICHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIABIIKEHUE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TMOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TMOJYYEHHBIX PE3yNIbTATOB;

YMEHHE BBIICTAThH CYIIECTBEHHbIE MTPU3HAKUA CTPOCHHSI OMOJOTHYECKHX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, AEUCTBHUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEpeHOCa BEIIECTB U IOTOKAa YHEPTUU B IKOCUCTEMAX, aHTPOIOT€HHBIX H3MEHEHHH B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEMIECTB M OHOTC€OXMMHUYECKHX IMKJIOB B
ouocdepe;

yYMEHUE NPUMEHSTH MOJTy4YeHHbIE 3HAHUS Il OOBACHEHHUsS OMOJOTMUYECKUX IMPOLECCOB U
SIBJICHUH, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIeYeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIOJIEHUs HOpM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXKAIOWIEH TNPUPOIHOW cpeae, MOHWMaHHEe HEOOXOTUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Uit panroHaIbLHOTO
HPUPOONOIb30BAHNUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/a4yd, COCTaBJIATh CXEMBI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUcTeMax (IL[eMH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPAaTOpHBIE M MPaKTUYEeCKUe pabdoThl, cOOMI0NaTh MpaBUila MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHUYECKH OIICHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHUsI, BKIIOYAONIYIO0 TICEBIAOHAYYHBIE 3HAHHUSA W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW HWH(pOpMAlUK, HAYYHO-TIOMYJSIPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIBHBIE
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIE THMCHbMEHHBIE M YCTHBIE COOOIICHUsS, 0000Ias
OMOJOTUYECKYI0O HMH(POPMAIUI0 M3 HECKOJBKUX HWCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

CUCTEMA OIHEHKHA JOCTUXEHUSA IINTAHUPYEMBIX PE3YJIBTATOB.
KPUTEPUU OLUEHUBAHMUS BU10B PABOT, NOAJEXAILINX OLIEHUBAHUIO
CucreMa OLIEHUBAHUS 11O OMOJIOTUU BKITFOUYAET MPOIIETypPhl BHYTPEHHEH U BHEIIIHEH OICHKHU.
Buympennee oyenusanue exuouaem.

e CTapTOBYIO IMArHOCTHKY, HANIPABICHHYIO HA OIIEHKY OOIIeld TOTOBHOCTH OOYYaIOIUXCS K
00y4eHHIO0 OMOJIOTMH Ha YPOBHE OCHOBHOI'O 00IIIET0 00pa30BaHUS;

e TEKYHIyIO OIICHKY, THPEJACTABISIONIYI0 CO0O0W TpPOUEAYpPY OLUEHKH WHAMBUIYAILHOTO
MIPOJIBMKCHHS OOYYaIOIIUXCS B OCBOCHHUHU IMPOTPaMMBI IO OWOJIOTMU. B Tekymiei oreHke
HCIIOJIB3YIOTCS pa3IMYHbIe (POPMBI U METOJIbI MPOBEPKH (YCTHBIC W IMHCHbMEHHBIC OIPOCHI,
MIPAKTUYECKHE U JIAOOpaTOPHBIC padOThI, TROPYECKUE paOOThI, HHANBUIAYAIBHBIC U IPYIIIOBHIC
(bopMBI, caMo- U B3aUMOOLIEHKA, pedIIeKCUs U IpyTHUe).

e TEMAaTHYECKYIO OIICHKY, MPEJACTABIISIONIYI0 COOOM MpOIEeaypy OLEHKH YPOBHS JTOCTHIKCHUS
TEMATHYECKHUX TUTAHUPYEMBIX PE3yIbTaTOB IO OMOJIOTHH;

Buewnss oyenxa exniouaem.

e HE3aBUCUMYIO OIICHKY KadyecTBa IMOJATOTOBKH OOYydYaloOmUMXCs B XOJA€  BHEIIHHUX
MOHHUTOPHHIOBBIX MPOIIETYp OLICHUBAHHUS,

e UTOroByMo arrecranuio B popmare OI'D (1o BeIOOpY 00ydaromuxcs).

KPUTEPUM 1 HOPMbI OLITEHKY 3HAHWM 1 YMEHUI OBYYAOILITXCS
@DopMbI KOHTPOJISA: YCTHBIN OTBET, 1a00paTOpHbIe padOoThI, TECT, POEKT.
Kpurepun u HOpMBI OLIeHKH 3HAHUM M YMeHHUI 00y4alOIIUXCH 32 YCTHBIN OTBeT.
Oyenxa "5" cTaBUTCS, €CIIM YYEHUK:
1. IToka3piBaeT riy0OKoe ¥ IOJHOE 3HAaHUE U TOHUMAHKE BCET0 IPOrpaMMHOI0 MaTepuaa; HoJHOe
IIOHUMAaHHE CYHIHOCTH pPacCMaTpPUBAEMBbIX IIOHATHM, SBJICHMM W 3aKOHOMEPHOCTEH, TEOpHH,
B3aUMOCBS3EH.
2. YMeeT coCTaBUTh NOJIHBIN U IIPABUIIBHBIM OTBET HA OCHOBE U3YUYEHHOI'0 MaTepHala;
BBIJIEIIATH [VIABHBIE [TOJIOKEHUS, CAMOCTOATEIBHO MOATBEPKAATh OTBET KOHKPETHBIMH ITPUMEPaMHU,
¢dakTamMM; CaMOCTOSITEIBHO W apryMEHTHpPOBAHO JejaTh aHaiu3, OO0OOLIEHMs, BBIBOJBI;
yCTaHaBJIMBaTh MEXIPEAMETHbIE CBSI3W (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUM) U
BHYTPUIIPEIMETHBIE CBSI3U, TBOPUYECKU IPUMEHSTH MOJIYyYEHHbIEC 3HAHNUS B HE3HAKOMOM CUTYyallUH;
MOCJIeI0BATEIBHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€301ITMO0YHO H3J1arath y4eOHbBINH MaTepHal.
YMeeT coCTaBisATh OTBET B JIOTMYECKOW IOCIEI0BATEIbHOCTH C HCIIOJIb30BAHUEM MPUHATOM
TEPMHUHOJIOTHH; [eaTh COOCTBEHHBbIE BBIBOABI, (OPMYIUPOBATH TOYHOE OIpENeiIeHHe U
HCTOJIKOBAaHUE OCHOBHBIX IOHATUH, 3aKOHOB, TEOpUI. MOXKET IPU OTBETE HE NOBTOPSATH 1OCIOBHO
TEKCT y4eOHMKa; H3JlaraTh, MaTepuall JIUTEPATYypHBIM S3BIKOM; MPABHUIBHO M OOCTOSATENHHO
OTBEUaTh Ha JIONIOJHUTENIBHBIE BOIIPOCHl YUUTENSA; CAMOCTOSTENIEHO M PALlMOHAIIBHO MCIIONIb30BaTh
HarJsiIHble  MOCOOHWs, CIpaBOYHbIE MaTepUallbl, YYEOHHK, JONOJHHUTEIbHYIO JHUTEepaTypy,
MEPBOUCTOYHUKH;, TPUMEHITh CHUCTEMY YCIOBHBIX OOO3HAUEHWH NIPU BEIEHUU 3aIucei,
COIIPOBOXKAAIOIINX OTBET; UCIOIB30BATh JUISl JJOKA3aTeIbCTBA BHIBOJIOB U3 HAOIIOI€HUN U OIIBITOB.
3. CaMocCTOATENbHO, YBEPEHHO U 0€30LIMO0YHO NMPUMEHSET MOJY4YeHHbIE 3HAHHUS B PEIICHUU
mpo0yieM Ha TBOPYECKOM YpPOBHE; JOIMYyCKaeT He Oojiee OJHOr0 Henouéra, KOTOPBIN JIETKO
UCTPABISIET MO TPeOOBAaHUIO YUYHMTENs; UMEeeT HeOoOXOJMMble HaBBIKM palbOTHI ¢ mpubopamu,



yepTexxamMH, cxemamu, TIpadukaMu, KapTamMH, COIYTCTBYIOIIMMHU  OTBETY;  3aIlluCH,
COITPOBO’KIAIOIIUE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Oyenka "4" cmasumcs, eciu yueHux:

1. IToka3bIBaeT 3HAaHUE BCETO U3yYEHHOIO IPOrPaMMHOI0 Marepuaia. J[aét noyaHelii u
NPaBUJIBHBI OTBET HAa OCHOBE HM3YYCHHBIX TEOpPHUH; ONMYCKAET HE3HAYMTEIbHbIC OIIMOKH U
HEZOYETHl MPU BOCHPOU3BEACHUU M3YYEHHOTO0 MaTepuana, HeOONIbIIMe HETOYHOCTH MpH
UCIOJIb30BAaHUN HAYYHBIX TEPMHUHOB WJIM B BBIBOJAX, 0000IIeHUsAX M3 HabmoaeHuil. Matepuan
U3JIaraet B OINpeneaHHON JJOTHYECKON MOCIeI0BATEIbHOCTH, IIPU ATOM JIOITYCKAET OJTHY HETPYOYIO
omMOKy WM He Oojiee OBYX HEIOYETOB, KOTOPbIE MOXKET HCIPABUTh CAMOCTOSATEIBHO MpHU
TpeOOBaHUM MM HEOOJBIIOW MOMOIIM MPENOoJaBaTeNs; IMOATBEPKAAET OTBET KOHKPETHBIMH
IIpUMEpaMu; PABUIIBHO OTBEYAET Ha JOMOJIHUTEIbHBIC BOIIPOCH YUUTEIS.

2. YMeeT caMOCTOSITENTbHO BBIJICNIATH TIIaBHBIC MTOJIOKEHUS B U3YYEHHOM MaTepHaie; Ha
OCHOBaHUU (HaKTOB M MPUMEPOB 0000IIATh, ENaTh BBIBOABL. Y CTAHABIUBATh BHYTPUIIPEIMETHBIC
cBs3M. MOXET NPHUMEHSATH IOJYYCHHbIE 3HAHUS Ha MPAKTUKE B BUAOM3MEHEHHON CHUTyaluw,
coOIOAaTh OCHOBHBIE MMpaBWJIa KYJNbTYPbl YCTHOW peud; UCIOIB30BaTh MpPU OTBETE Hay4yHbIC
TEPMUHBIL.

3. He obGmamaer AOCTaTOYHBIM HAaBBIKOM pabOTHI CO CIPABOYHOM JIUTEPATypoH, y4eOHHKOM,
MIEPBOMCTOYHUKOM (TPABUIILHO OPUEHTUPYETCS, HO pab0OTaeT MEIJICHHO).

Oyenka "3" cmasumcs, ecnu yueHux:

1. YcBauBaeT 0OCHOBHOE COZIEp)KaHKUE yueOHOro MaTepuasa, HO UMEET IIPoOeibl, He
MPETSATCTBYIOMINE JaJbHEUIIIEMY YCBOCHHUIO IIPOTPAMMHOI0 MaTepHara.

2. W3naraer maTtepuan HECHCTEMaTH3WPOBAHHO, (pparMeHTapHO, HE BCErAa IOCIIEJ0BATEIbHO;
MOKA3bIBAET HEIOCTATOUYHYI C(HOPMHUPOBAHHOCTh OTACNIBHBIX 3HAHUW W yMEHHUH; c1abo
apryMeHTUPYET BBIBOJIBI M 0000IIIEHUS, TOMYCKAET OMINOKH MPH UX POPMYTUPOBKE; HE UCTIOTIB3YET
B KayecTBE JO0Ka3aTelbCTBAa BBIBOJBI M 000OIIEHHS W3 HAOIIOACHUH, ONBITOB WM JOMYCKaeT
OLIMOKM MPU UX U3JT0XKEHUU; NAET HEUETKHUE ONPEIeIICHUS TOHATHH.

3. cnbIThIBaeT 3aTpyAHEHUS B IPUMEHEHUH 3HAHUH, HEOOXOAUMBIX JUIsl PEIICHHS 3319
Pa3IMYHBIX THIIOB, MPAKTUYECKUX 3aJIaHHIi; IPU OOBSICHEHHH KOHKPETHBIX SIBICHUI HAa OCHOBE
TEOpPHIl M 3aKOHOB; OTBEYAET HEIMOJIHO Ha BONPOCH YUYHUTENS WA BOCIPOU3BOIHUT COJEpPKAHUE
TeKCcTa y4eOHMKA, HO HEIOCTaTOYHO TOHHUMAeT OTHENbHBIC IIOJIOKEHHS, WMEIONIHE BaKHOE
3Ha4YeHHE B 3TOM TEKCTe, JOIYyCKasl OJHY-/BE IpyOble OIINOKH.

Oyenka "2" cmasumcs, eciu yueHux:

1. He ycBauBaeT 1 He pacKpbIBae€T OCHOBHOE COZIepXKaHHE MaTepuaia; He 3HaeT WIH He

MIOHMMAET 3HAYUTEIbHYIO YaCTh MPOrPAMMHOTO MaTepualla B IpejesaX MOCTaBIEHHBIX BOIIPOCOB;
HE JIEJIaeT BHIBOJIOB U 0000IIEHUI.

2. Nmeer cnabo chopMupoBaHHBIE U HEMOJIHBIE 3HAHUS, HE YMEET MPUMEHATh UX MPHU PEUICHUH
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJJaHUI TI0 00pas3ILy.

3. Ilpu oTBeTe Ha OIWH BOIPOC JIOMYCKAaeT Oojee ABYX TpyOBIX OIMMOOK, KOTOPBIE HE MOMXKET
UCIPABUTh JIaXKe IIPU TTOMOIIH YUUTEIs.

Kpurepun u HOpMBI OLICHKH 32 J1a0opaTopHbIe padoThI.

Oyenka «5» cmasumcs 6 mom cayuae, eciu y4auuics:

a) BBIMOJHWI paboOTy B MOJTHOM O0bEeMe C COOMIOACHHEM HEOOXOTUMOW MOCIeT0BATEIbHOCTH
MIPOBE/ICHUS OMBITOB M U3MEPEHUIA;

0) caMOCTOSITEIFHO U PAIMOHAIBHO BHIOPAJT ¥ TIOITOTOBHJI JUISI OTIBITa BCE HEOOXOIMMOE



o0opy/noBaHuE, BCE OIMBITHI MPOBEN B YCIOBHUSIX M peXUMax, OOECHEeUMBAIOIIMX TOTy4YEeHUE
PE3YNbTATOB M BHIBOJIOB C HAMOOJbBINIEH TOYHOCTHIO;

B) B IIPEJCTABICHHOM OTYETE MPABMIIBHO M AKKYPAaTHO BBITIOJIHUI BCE 3aIMCH, TAOIUIIBI,

PUCYHKH, YEPTEXKH, TPa(QUKH, BBIYUCICHUS U CIEIall BBIBOIBL;

I') MPAaBWJIBHO BBITIOJIHUJI aHAJIN3 TTOTPEITHOCTEH;

1) coOroaan TpedoBaHus 0€30MaCHOCTH TPY/Ia.

Oyenxa «4» cmasumcs B TOM cllydae, €Clii BBIIIOJHEHbI TPeOOBAaHUA K OLICHKE 5, HO:

a) ONBIT IPOBOAMJIICS B YCIOBUSIX, HE 00ECTIEUMBAIOLINX JOCTATOYHON TOUHOCTH U3MEPEHUM;

0) ObLIO JOIYIICHO JBA-TPH HEJAOUYETa, HIIM HE OoJiee OTHON HEerpyOOl OMIMOKH U OJTHOTO
HEeJoYeTa.

Oyenxa «3» cmasumcs, ecay paboTa BHITIOJHEHA HE MOJHOCTHIO, HO 00beM BBITOJIHEHHOW 9acTu
TaKOB, YTO MOJYKHO CJEJNIaTh BBIBOJBI, WJIM €CIIM B XOJI€ MPOBEJCHUS OMBbITA W U3MEPCHHUH ObLIH
JIOTYIIICHBI CIIEAYIONIUE OTNOKY:

a) OMBIT MPOBOJAUJICS B HEPAI[MOHATBHBIX YCIOBUSIX, UTO MPUBETO K IMOJYUYECHHUIO PE3YyIbTaTOB C
00JIbIIIeH TOTPEIIHOCTHIO,

0) uiu B oTYeTE OBUTH JOMYIIEHBI B 00IIEH CII0KHOCTH He OoJiee IBYX OLIMOOK ( B 3aMMCSIX €IUHUII,
W3MEpEHUsX, B BEIUUCICHUSX, TpaduKax, TabIuIax, cxemax, aHaJlu3e MOTPEeIHOCTeH U

T.J.), HE TPHUHIMIIMAILHOTO JJs JaHHOW paboOThl XapakTepa, HE IMOBJIHSBIINX HA PE3yJIbTAT
BBITIOJTHEHUS,

B) WJIA HE BBIIMOJTHEH COBCEM HJIU BBIITOJIHCH HEBEPHO aHAJIU3 IMOTPEITHOCTEH,

r) wid paboTa BBHIMOJIHCHA HE TOJTHOCTHIO, OIHAKO OOBEM BBIMOJHCHHON YacTH TaKOB, YTO
MO3BOJISIET MOJTYYUTh MIPABUIIbHBIE PE3YIbTAThl U BHIBOJIBI IO OCHOBHBIM, IPUHIUITHAIBHO BaKHBIM
3aayaM paboThl.

Oyenxa «2» cmasumcs B TOM Clly4dae, €Cllu:

a) paboTa BHIMOJIHEHA HE MOJIHOCTHIO, U 00hEM BBIMOTHEHHON YacTH pabOThI HE TIO3BOJISET CENATh
MIPaBUJIbHBIE BHIBOJIBI,

0) WM ONBITHI, U3MEPEHUS, BBIYMCIICHUS, HAOTIOACHHSI POU3BOININCH HEITPABIIIBHO,

B) WJIH B XOJI¢ paOOTHI U B OTYETE OOHAPYKUIIHCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMECUCHHBIE B
TpeOOBaHUAX K OLEHKE «3».

B Tex cimywasix, Korja ydamnuiicst mokasajl OpUrMHaJIbHBIA U Hanbosiee palMoOHaNbHbBIN MOAX0A K
BBITIOTHEHUIO pabOThI U B TIpoIecce pabOThI, HO HE M30eKall TeX WU WHBIX HEJOCTATKOB, OI[EHKA
3a BBIMOJHEHHE PA0OTHl MO YCMOTPEHUIO YYHUTENs MOXET OBITh MOBBIIIEHA MO CPaBHEHHIO C
yKa3aHHBIMH BBIIIIE HOPMaMH.

JIaGopatopHble pabOThI MOTYT MPOBOJUTHCS KaK MHAWBUIYaTbHO, TaK M JAJS Mapbl WIH TPYIIIBI
ygamuxcs. B cBs3u ¢ TeM, 4TO OOJIBIIUHCTBO JIAOOPATOPHBIX OMBITOB YYANIUECS BBHITIOTHSIOT
(POHTAITBHO M CYIITHOCTH OIBITOB BRISICHICTCS HAa YPOKE, OIICHKH 3a WX ONKMCAHNE BBICTABJIATH BCEM
ygamumMmcs He cienyer. OIEeHKY yYeHHUKY MOXKHO BBICTABUTH MPH €r0 aKTUBHOM YYacTHH B
OOCYXKJICHHH MaTepuajia, OBICTPOM BBITOJIHCHWH OIBITOB, TMPAaBHILHOM WX aHaim3e. [loatomy
n1abopaTOPHBIE OMBITHI IO OMOJIOTUH OIEHUBAIOTCS BEIOOPOYHO.

Onenka npoexra.

Buvicokuu yposens - ommemka «5»

1. IIpaBUIIbHO TIOHSATHI 1IEJTh, 3314 BBIITOJHEHUS MTPOEKTA.

2. Co0Ouro/IeHa TeXHOJIOTHSI HCITOJTHEHHUS TIPOEKTA, BBIJICPYKAHBI COOTBETCTBYIOIIHME JTAITbI.

3. [IpoekT odopmiieH B COOTBETCTBUU C TPEOOBAHUSIMH.



4. ITposiBIeHBI TBOPYECTBO, MHUIIMATHBA.

5. TlpenbsSBICHHBIH MPOAYKT IEATEIHHOCTH OTIWYAETCS BBICOKMM KadeCTBOM HCIIOJTHECHUS,
COOTBETCTBYET 3as1BJIECHHON TEME.

Tlosviwennwiii ypogens - ommemra «4»

1. IIpaBUIBHO MOHSATHI 1IEJb, 33]]a41 BBIITOJTHEHHS ITPOEKTA.

2. CobmroieHa TEXHOJIOTHS UCTIOHEHUS IPOEKTA, 3TaIlbl, HO JOMYIIEHbI HE3HAYNTENIbHbIE OLTHOKH,
HETOYHOCTU B O(POPMIICHHUU.

3. IIposiBjI€HO TBOPYECTBO.

4. TlpenbsBICHHBIA MPOIYKT NEATEIBHOCTH OTJIWYAETCSd BBICOKMM KayeCTBOM HCIOJIHEHHUS,
COOTBETCTBYET 3as1BJIEHHON TEME.

bas3zoswiii yposensv - Ommemxa «3»

1. IIpaBUIBHO MOHSATHI 1IEJb, 33]]a4U BHITOJTHEHHUS IPOCKTA.

2. CobnroieHa TEXHOIOT U BBIIOJIHEHHS TPOEKTa, HO UMEIOTCs 1-2 ommOKy B 3Tanax mid B
0(OpMIICHUH.

3. CaMOCTOATENBHOCTh MPOSIBIICHA HA HEAOCTATOYHOM YPOBHE.

Huskuit ypoBens - OTMmeTka «2»

IIpoexm He 8vbinonHeH unu He 3a8epuieH

TecrupoBanue

Ommemxa «35» cmasumcsi, €CIIA y4EHUK BBITOTHII PpaBmwiIbHO OT 80% 1m0 100% ot obmiero yucia
0asioB

Ommemxa «4» cmasumcs, €CIIM YI4EHUK BBIMOJIHWI MPaBHIBHO OT 60 % 10 79% oT ol1miero yucia
0amioB

Ommemxa «3» cmasumcsi, €CIU YY4EHUK BBITOIHII MPaBHIIbHO OT 35 % 10 59% oT ob1ero yucna
0amioB

Ommemka «2» cmasumcs, €ClIi YYSHUK BBINOJHWI MpaBWiIbHO MeHee 35 % oT ofuiero umcnia
0aJIOB MJIM HE MIPUCTYIIII K paboTe, UM He MPEICTAaBUII Ha IPOBEPKY.

I'PA®UK KOHTPOJIbHBIX MEPOITPUSATUIA

10 KJTIACC
ITpumepHsbIE
B " CPOKH
0JI-BO
n/m  Tema KOHTPOJI MMMCbMEHHOI'0 TPOBCACHNA
4acoB o %
KOHTPOJIA (Ne y4ebuoi
HEJIeIN)
buonorusa xak Hayka Texymmit 0,5
JKuBble cucTeMbl M UX OpraHnu3anus TemaTuueckuii 0,5
XHWMHYECKUH COCTAB U CTPOEHUE KIIETKH .
Texymmii 0,5
KuznenesTenbHOCTb KIETKU TemaTuueckuii 0,5
Pa3zMHoOxeHUE 1 HHAMBUAYATHEHOE .
Texymmii 0,5
pa3BUTHE OPTraHU3MOB



6 HacaencTrBeHHOCTD M U3MEHYUBOCTH
OPraHU3MOB
P Texymmit 0,5
7 Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIIOTHH
8 PezepBHOE Bpemst TemaTnueckuii 0,5
OBLIEE KOJIMYECTBO YACOB I10 3,5
[TPOTPAMME
11 KJJACC
[IpumepnbIe
Ne Bun « CPOKH
0JI-BO
n/n  Tema KoHTpOIIS IMMCbMEHHOTO 4acOB HpOBeHeHH’j
KOHTPOJIS (Ne yueOnoii
HEJICIIH )
Texymuit 0,5
1 DBOIIOIUOHHAST OMOIOTHS
Temarnueckuii 0,5
BO3HHKHOBEHHE U Pa3BUTHE KU3HU Ha Texymuit 0,5
2 3emiie
TemaTnueckuii 0,5
3 Opranu3Mel B OKpyXKaromas cpeaa Texymuit 0,5
Coo011ecTBa ¥ YKOJIOTHYECKHUE .
4 Temarnueckuit 1
CHCTEMBI
5 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 3,5
[TPOTPAMME




HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

TEMATHYECKOE INTAHUPOBAHHME

Bcero

K.P.

IIpakTu
yecKkue
padoThI

10 KJIACC

JaekTpoHHbIe (LU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PecypcChl

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH YUYAIIIMXCSH

buonorus xak HayKa

JKuppie cHCTEeMBI U
HX OpraHusanusd

0.5

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

bubnuoreka HOK
https://m.edso0.ru/7f41c292

OOBACHSIOT poJib OHONOTUU B (POPMHUPOBAHUM
Hay4YHOI'O MHUPOBO33pEHUS, BKJIaJ{
OMOJIOTUYECKUX TEOpHid B  (OpPMHpPOBAHUE
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHbI
MHUpa. YCTaHABIMBAIOT CBS3M OWOJIOTUH C
Jpyrumu Haykamu. OnpenessitoT ¥ UCHOIb3YIOT
METOBI MTO3HAHUSA KUBOU TIPUPO/IBL.
CoOroaroT npaBuiia TEXHUKH 0€3011acCHOCTH B
kabuHere  OWMOJOTMM, TPH  MPOBEACHUHU
na0opaTOpHBIX paboT, FKCKypcuil. Bwiienstor
CYIIECTBEHHBIC TPHU3HAKH JXUBOW TPUPOABI U
OMOJIOTUYECKUX CUCTEM (KJIETKH, OpraHu3Ma,
BHUJa, dKocHucTeM). OmnpenensioT MpOIecCHl,
OpOTEeKaloIe  Ha  PasjIMYHbIX  YPOBHAX
opraHu3anuu KuBo Mmartepuu. OOBICHIIOT
pasnuyus M €AMHCTBO JKUBOM M HEXUBOU
npuposl. Vcnonp3yroT pa3iTuvHble UCTOYHUKA
uHpOpMaLINH, ONPEAEISIOT UX HaJIEKHOCTh

XapakTepu3yloT  COJEpXKaHHe  KJIETOYHOU
teopun. OOBSACHAIOT BKJIAJ KJIETOUHOM Teopuu B
¢dbopmupoBaHue COBPEMEHHOI
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa; BKJIAJ
yU€HBIX — HCCIIeJIOBaTENEN KIETKU B Pa3BUTHE
ouonorndyeckod  Hayku. OOBICHAIOT  POJb


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

XUMHUYECKUNA COCTaB
nu CTpOGHI/Ie KIICTKHU

bubnuoreka HOK
https://m.edso0.ru/7f41c292

bubnuoreka HOK
https://m.edso0.ru/7f41c292

BOCHpOI/I?)BCI[eHI/I}I nu Hepeﬂaqn HaCHCHCTBCHHOﬁ
WH(OPMALlMK B CYIIECTBOBAHUU U Pa3BUTHHU
JKU3HU Ha 3eMIIE.

CpaBHHMBAIOT XUMHUYECKUM COCTaB TEJ KUBOU U
HEXHBOW MPUPOJIBI U AETIAIOT BHIBOABI HA OCHOBE
CpaBHEHHs.  XapaKTepH3ylOT  OCOOEHHOCTH
CTPOEHUSI, CBOMCTBA U POJIb HEOPraHUYECKHUX U
OpPTaHWYECKUX BEIIECTB, BXOJIANIMX B COCTaB
JKUBBIX OpPTraHU3MOB. YcTaHaBnuBamOT
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEXTY
XUMHUYECKUM  CTPOCHHUEM, CBOICTBaMH U
(YHKIUSMU BEIIECTB Ha OCHOBE TEKCTOB M
puUCyHKOB yueOHuKa. [IpuBomar mnpumepsl
OpPTaHWYECKUX BEMIECTB (YIJIICBOJOB, JIMITHJIOB,
O€NKOB, HYKJIEHHOBBIX KHCIIOT), BXOJSIIUX B
COCTaB OPraHU3MOB, MECT HX JIOKAJU3allUd W
OMOJIOTHYECKOU poJIn. PaGotaror c
WLTIOCTpAIMSIMH YIeOHUKA.

Beinensior QgyHaaMeHTanpHbIe MPOLECCH B
OMOJIOTHYECKUX CUCTeMaX — OOMEH BEIECTB U
uHpoOpMaluy, peanu3alus HHPOpPMALUU B
KJIeTKe. BBIIENSIOT CyllecTBEeHHbIE NMPU3HAKU
mpouecca  JeneHus  Kiuetku.  [IpuBogsr
Jl0Ka3aTenbCcTBa  (apryMeHTauMsi)  poJICTBa
KUBBIX OpPTaHW3MOB, WCIOJNB3ysd 3HAHUSI O
renome. [Ipeacrasnsior undopmaiuio B BUIE
COOOIIIEHNH U Mpe3eHTaluH.

KusueneareapbHOCTh
KJIETKH
Pazmuoxxenue "u
WHIUBUYyATBHOE

bubnuoreka HOK
https://m.edsoo.ru/7f41¢c292

BriensroT cylecTBEeHHbIE TPU3HAKHA TPOLIECCOB
Pa3MHOKEHHUS U OIUI00TBOpeHUs. CpaBHUBAIOT
M0JIOBOE M Oecronioe pa3MHOKEHUE U JIeNaroT
BBIBOJIBI HAa OCHOBE cCpaBHEHHUA. OOBSCHSIOT



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

pa3BuTHE
OpraHW3MOB

HacnengcTBeHHOCTD U
U3MCHYHBOCTb
OpraHnu3MoOB

1.5

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

OTPULATENILHOE BIUSHUE AJKOr0Jisl, HUKOTHHA,
HAapKOTUYECKUX  BEUIECTB  HA  PAa3BUTHUE
3apoJiplllla YEJIOBEKa; MPUYMHBI HapyLIEHUN
pa3BuTHA OpraHu3mMoB. CpaBHUBAIOT 3apOJBIILIN
YeJI0BEKA U APYTUX MIIEKOMUTAIOIIUX U JEIat0T
BBIBOJBI Ha OCHOBE cpaBHeHUs. OILCHMBAIOT
ATUYECKHE aCHEKTbl IPUMEHEHUS CTBOJIOBBIX
KIETOK B  MEAMIMHE. AHAIM3UPYIOT U
OLICHMBAIOT LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JEHUCTBUAX U MOCTYIKAX 10 OTHOLIEHUIO K
CBOEMY 3/I0POBBIO, TOCJIEICTBUSA  BIUSHUS
(bakTopoB pucka Ha 370poBbe. OOOCHOBHIBAIOT
MepbI TPOMUITAKTUKHA BPETHBIX MPHUBBIYCK.

XapakTepusyrT 3aKOHOMEPHOCTH
HAaCJIEIOBaHUs, ycTaHOBJEHHbIe ['. Menaenem;
PacKpBIBAIOT COAECP)KaHNE XPOMOCOMHON TEOPUH
HACJICACTBEHHOCTH, COBPEMEHHBIX
IIPECTaBICHUI 0 reHe u TeHOME,
SaKOHOMepHOCTI/I N3MCHYUBOCTH. OHI/ICI)IBaIOT
Bkian ['. Menzens B pa3BuUTHE OMONIOTHYECKON
HaYKI/I, yCTaHOBJ'IeHHI)IX num 3aK0H0M€pHOCTCI\/JI B

¢dbopmupoBaHue COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTHHBI MUpa.
CucremaTu3upyor UH(pOpMaIINIO "
NpeicTaBiIsATh €€ B BUAE COOOIIEHMH U
npeseHTaumid.  IIpuBogsaT  nokasarenbcTBa

(aprymMeHTaImoo) poJICTBa JKUBBIX OPTaHW3MOB
HAa OCHOBE IIOJIOKEHUM TE€HETUKH. YMEIT
MIOJIB30BaThCA TEHETHYECKOW TEPMHUHOJIOTHEN U

CHUMBOJIUKOIA. Pemrarot DJICMCHTApPHBIC
TCHECTUYCCKUC 3aJa4du. CocraBnsoT
9JICMCHTApPHBIC CXCMbI CKpCIIUBaHU.

Brrsgsasior HCTOYHHUKU MYTarcHoOB B


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

OoKpyxamwlIie cpene (xocBeHHo). IIpuBoasr
OpUMepbl  HAClEACTBEHHBIX  3a00JieBaHUMN
YCJIOBCKaA, 00BACHSIIOT IMPUYIHUHBL nux
BO3HUKHOBEHU, Ha3bIBAIOT Mepbl
npodunakTuku. JenarT kpaTkue cooOIIeH s Ha
OCHOBe HHGPOpMaUU U3 JTOMOJHUTEIbHBIX
HUCTOYHHUKOB O JOCTHXCHUAX MCHHHHHCKOfI
TeHETUKH

Xapakrepusyror Bkiaa H. WM. BasuioBa B
pa3BUTHE OHMOJOTUYECKOW HAyKH. Bpimensior

CYIIIECTBECHHBIC pU3HAKA mporecca
Cenexmus CKYCCTBEHHOI'O otbOopa CpaBHHUBAIOT
u )
OpPTraHHU3MOB. 3 Bubnmoreka LHOK ece}; . . . ccp . vpo 60
TECTBEHHBII W WCKYCCTBEHHBINA OT u
OCHOBBI https://m.edsoo0.ru/7f41c292 y p
JICAl0T  BBIBOJBI HAa OCHOBE CpaBHEHUS
OHMOTEXHOJIOTHH
(maboparopnast pabota). AHaJIM3UPYIOT W
OIICHMBAIOT JTHYECKHE aCHEKThl HEKOTOPBIX
HUCCIIENOBAHUM B 001aCTH OUOTEXHOJIOTUH.
PesenBioe Bbe 1 bubanoreka HOK
BHOE BpEMSI
p p https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO 34

YACOBIIO [TIPOTPAMME



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

11 KUIIACC

HaumenoBanue
Ne

pa3iesioB U TeM
n/n

NPOrpaMmblI

KoanuyecTBO 4acos

Kontpo
JIbHbIE
padoThI

Bcero

HpakTn4
ecKue
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE BH/IBI 1eSITEJIbHOCTH YYAIIIMXCHA

DBOITIOIMOHHAS
ouoJiorus

Bo3zaukHoBeHUE
2 u

JKU3HU HaA 3emiie

pas3BuTHE

0.5

bubnuoreka HOK
https://m.edsoo.ru/7f41c
cr4

bubnnoreka HOK
https://m.edsoo.ru/7f41c
cr4

OnuceIBalOT pa3BUTHE SBOJIIOLUOHHBIX UICH.
XapakTepu3yrT COJACPKAHUE SBOJOLUOHHOU
teopun Y. JlapBunHa. OOBACHAIOT BKIJIAJ
ABOJIIOLIMOHHOW  Teopun B  (popMHUpOBaHUE
COBPEMEHHON E€CTECTBEHHOHAyYHON KapTUHBI
mupa. [IpuBoasT apryMeHTsl, MOATBEPKIAIOLIIE
SBOJIIOLIMOHHBIE U3MEHEHUS B KUBOM MPUPOJIE.
Bbiienstor  cyliecTBEHHbIE IPU3HAKUM BUJA,
MIPOLIECCOB €CTECTBEHHOTO otOopa,
(dbopMUpOBaHUS MIPUCTIOCOOJICHHOCTH,
oOpa3oBaHusi BHIOB. OOBSICHSIIOT MPUYUHBI
ABOJIIOLIMM, HU3MEHSEeMOCTH BHJOB. IlpuBoasT
Jl0Ka3aTeiabcTBa  (apryMeHTalMi0)  POJCTBA
KUBBIX OpPraHM3MOB HAa OCHOBE IOJIOKEHHM
HBOJIOIMOHHOTO  Y4YEeHHS;  HEOOXOJIUMOCTH
COXpaHEeHMsI MHOrooOpasusi BU0B. ONUCHIBAIOT
ocobeil Busia 1o MOp(hoIOrHYeCKOMY KPUTEPHIO.
Brisistor M3MEHUYUBOCTD OpraHHU3MOB,
NPUCIIOCOOIEHNS OPraHU3MOB K Cpejie 0OUTaHUs

Haxonar uHdopmanuio 1mo u3ydaeMoil Teme B
pa3IMYHBIX  HMCTOYHHMKAX, AaHATU3UPYIOT U
OLICHUBAIOT ee, HMHTEPIPETUPYIOT U
MPEJCTaBISIIOT B pa3HbIX (opmax (Te3UCHI,
cooOrmienue, pedepar).



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

Opranusmbl U
OKpYyKaroIas
cpena

CooOurectBa u
JKOJIOTUYECKUAE
CHUCTCMBI

bubnmoreka LHOK
https://m.edsoo.ru/7f41c
cr4

bubnuoreka HOK
https://m.edsoo.ru/7f41c
cr4

ApryMEHTUpPYIOT CBOIO TOUKY 3PEHHUS B XOJ€
JUCKYCCMM 1O  OOCYXIEHHUIO  MPOOJIeMbl
MIPOMCXO0XKICHUS )KU3HU Ha 3eMJIE.

OOBACHAIOT BIUSHUE YKOJIIOTUYECKUX (DaKTOPOB
Ha opraHu3Mbl. [IpuBojsaT [OKa3zaTenbCTBA
(apryMeHTaIMI0) B3aMMOCBSA3€H OpraHU3MOB U
OKpYyXKaroleun Cpebl. BreusBasitor
MPUCIIOCOOJICHUSI Y OPraHU3MOB K BIIMSIHUIO
Pa3IUYHBIX 9KOJIOTUYECKUX dakTopoB
(;maboparopnas padoTa).

XapakTepusyrT coJiepXaHue YUEHHUS
B. U. Bepuaackoro o 6mocdepe, ero BKiIaa B
pa3BUTHE OHMOJOTMYECKOH HayKu. Bruaensior
CYILLECTBEHHbIE IPU3HAKH IKOCUCTEM, poIiecca
KpyroBOpOTa BEIIECTB U IIPEBPALLIEHUM SHEPTUH
B 9KocucreMax u Omocdepe. OOBACHIIOT
IIPUYUHBl YCTOMYMBOCTH M CMEHBI YKOCHUCTEM.
[TpuBomAT nOKa3aTenbCcTBAa (apryMEHTAIUIO)
€IMHCTBA JKMBOM M HEKUBOM MPHUPOABI C
UCIIOJB30BaHUEM 3HAHMH O KpPyroBOpOTe
BEILECTB. YMmeror II0JIB30BAThCSA
OMOI0rNYeCcKOon TEPMHUHOJIOTHEN u
cuMBOJIUKOH.  COCTaBIAIOT  3JIEMEHTapHbIE
CXEMbl [epeHOca BEIIeCTB U DJHEPrMH B
sKocucTeMax (Lenu M CeTH  IMUTaHHA).
BBISBIASAIOT aHTPOIIOTEHHBIE HM3MEHEHHS B
HKOCUCTEMAxX CBOEM MECTHOCTH, U3MEHEHUS B
HKOCHUCTEMaX Ha OHOJIOTMYECKHX MOJENIX
(maboparopHas pabota). CpaBHHMBaIOT



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

PesepBHoe
BpeMs

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34

2.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c
cr4

MPUPOJHBIE IKOCHUCTEMBI M arpOdKOCHUCTEMBI
CBOEH MECTHOCTH U JI€JIal0T BHIBOJBI HA OCHOBE
CpaBHEHMs. AHAIU3UPYIOT U  OLICHUBAIOT
ri100aJbHbIe KOJOTHYECKHE TPOOJIEMbl U MTyTH
UX pelIeHus, TMOCIeACTBUS COOCTBEHHOM
JIEATENIBHOCTA B OKPYXalLIEd  Cpele;
OMOJIOTHYECKYI0 HH(POPMAIMIO O TII00ATBHBIX
HKOJIOTUYECKUX TMpoOiieMax, MOIyd4aeMylo W3
Pa3HBIX HUCTOYHUKOB; LECJICBBIC M CMBICJIOBBIC
YCTaHOBKH B CBOHX I[CﬁCTBPISIX H IIOCTYIIKax I10
OTHOIICHHIO K OKpY Karoten cpene.
BoiaBuraror  rumoTe3sl 0 BO3MOXKHBIX
MOCNEACTBUSIX JESITENbHOCTU  4YellOBEKa B
AKOCHCTEMAax. APryMEHTHUPYIOT CBOIO TOUYKY
3peHHs B XOJ€ JUCKYCCHU TIO OOCYXICHHIO
sKoJIorTHYecKux  mpobieM.  OOOCHOBBIBAIOT
MpaBWIia MOBEAEHUS B IPUPOIHON Cpefie



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




YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYHEHUKA

buonorwus, 10 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.U., AkunonepHoe
obmmectBo «M3narenscTBO «IIpocBerienne»

buonorwus, 11 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.U., AkunonepHoe
obmmectBo «M3narenscTBO «IIpocBerienne

METOJAUYECKHUE MATEPHUAJIBI JJISI YYUTEJIS

A.JO.Nonnesa. A.B.Topranos. buonorus B cxemax u tabnumax 9KCMO Mocksa. 2012 r

I'. . Jlepnep. buonorus. [Tonuelii cipaBounuk /i noarotoBku k E I' 9. M. Actpens 2012 ¢
I'otoBumcs k ET'D. O6mas 6uonorus M [poga 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorus. Kontponbueie uameputensubie Marepuaisl M [Ipocsemenue 2012 T
N.P. MyxamemxkanoB. Mactepckas yunurtens « TecTsl, 3auetsl, Onuronpocs 10-11 kmace» M
«BAKO» 2007 r

Oormias 6uosnorus: Yueouuk / [Tox pea. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.
Boponrmos, H.H. buonorus. O6mas 6uonorus. 10-11 xkmaccer: YueOHUK 1st
o01eobpaszoBatenbHbIX yYupexaenuii: bazoseiit yposens / H.H. Boposnmos. - M.: [Ipocs., 2022. -
304 c.

Heitma-Cuonnnkas, M.A. O0mas 1 canuTapHasi MUKpOOHOJIOTHSI ¢ TEXHUKOU
MUKpPOOHOJIOTMUECKUX HccrenoBanuii: YuebHoe nmocooue / M.A. [Jleima-Cuonunkas. - CI16.:
Jlans, 2022. - 588 c.

3axapos, B.b. PaGouas TeTpanp no obmieit 6monorun: 10-11 kmacc: x: Yueonuky B.b. 3axaposa,
A.I'. Mycraduna, B.I. Cusornazosa, H.M. Uepnosoii "O06mas 6uonorus. 10-11 kmacc" / B.b.
3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.I1. CuBornasos. - M.: Dk3ameH, 2. - 157 C.

T A JloBkoga. [loaroroBka k onmumnuaaam mo 6uonoruu 8-11 kmaccos. M Avipuc-tipecc 2011



HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuorexa [JOK
http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Togbopka uHTEpHET-MaTEPUATIOB TSI
yYuTeNIe OMOJIOTHH MO PA3HBIM OMOJOTHYECKUM TUCIIUILTHHAM.
Cepus MyIbTUMEIMIHBIX YPOKOB B MaTepuaiisl U3 «EnunHoi komtekuuu Ludposbix
O6pazoBarenbHbIx PecypcoBy (Habop nupoBbIX pecypcoB K yueOHukam tuHuu [ToHOMapeBoit

N.H.) (http://school-collection.edu.ru/).

http://www.gnpbu.ru/web resurs/Estestv nauki 2.htm. [TogOopka nHTEpHET-MaTEpPHUATOB AJIS
yLII/ITe.HeI\/'I OMOJIOTHH 110 Ppa3HbIM OHMOJIOTHYECKUM JUCHUITIIIMHAM.
http://charles-darvin.narod.ru/ Dnekrponnsie Bepcuu npousBeaeHuii U.Jlapsuna.
http://www.l-micro.ru/index.php?kabinet=3. Mudopmanus o mkoabHOM 000pYIOBaHUY.
http://www.ceti.ur.ru Caiit LlenTpa sK010r1ueckoro o0yuyeHus: 1 UHQOpMarmH.

http://www.prosv.ru/ebooks/Dimwic Biologia 10-11kl/1.html

www.informika.ru - snextponssiii yueouuk "buonorus” (Bep. 2.0 - 2000) u3 mukina "O6yvaroriue
SHIMKIONEUU" . - Y4eOHBIN KypC, KOHTPOJIHHBIE BOIIPOCHI.

www.college.ru - pasmen "OtkpsiToro kosuiemka" mo buonorun. Yuedbuuk, moaenu, On-line tectsr,
YUHUTEIIO.

skonorun. [Ipo6nemsr u Teopun. EcTh TemaTHueckue BBITYCKH, (hoToranepen, onorpadun
BEJIMKUX YYEHBIX, CIEICIOBAPb.

www.bio.1september.ru - s yuureneit "S uny Ha ypok buonorun". Cratsu no: boranuke,
3o0omoruu, bronoruu - Yenosek, O01Ieii 6noorun, DKOJI0THH.

www.kozlenkoa.narod.ru - 3ror caiit Ko3nenko A.I'. - mpemnoaaBatelis U Uist IperoiaBaTeneit, s
T€X, KTO YYUTCS CaM U yUUT APYTUX; OYHO U IUCTAHIIMOHHO, OMOJIOTUU, XUMUH, IPYTUM

npeaMeTam - ¢ IOMOIIbIO KOMIIBOTEPA U I/IHTCpHeT.


http://school-collection.edu.ru/
http://www.prosv.ru/ebooks/Dimwic_Biologia_10–11kl/1.html

WWW.NSU.ru brosorust B BOmpocax U 0TBeTaxX - yueHble HOBOCHOMPCKOT0 AKaJIeMIopoIKa
OTBEYAIOT Ha BOMPOCHI CTAPUIECKIACCHUKOB.

www.websib.ru - pasaen "buonorus" HoBocubOupckoii oopazoBarenbHoii cetu. [Togbopka
MaTEPUAJIOB U CCHUIOK (MIPOTPaMMBbI, IIPOCKTHI, MATEPUAIBl Y YPOKY, A0UTYPUCHTY).
www.nrc.edu.ru - "bronoruyeckas kapTuHa Mupa' - paszen 3JeKTpoHHOro yueOHnuka "KoHnuenmu
COBPEMEHHOI0 ecTecTBO3HaHuA". KOHLENUNU MPOUCXOKACHHS )KU3HU U TEOPUHU IBOTFOLIUH
www.invertebrates.geoman.ru Hacekomsie. [Tonyssipras kaura Akumyinkuaa .M. ¢ MHOKeCTBOM
IIBETHBIX PUCYHKOB U (hoTorpaduii.

www.bird.geoman.ru Itumer. Ionynspras kaura Axkumymikuaa V.M. ¢ MHOXKeCTBOM [BETHBIX
PUCYHKOB U doTorpaduil.

www.animal.geoman.ru Mup >xuBoTHbIX. [TonynsipHast kuura Axkumymikuaa UM, ¢ MHOKeCTBOM
[BETHBIX PUCYHKOB U (poTorpaduii.

fish.geoman.ru Pei6b1. MimrocTpupoBaHHast SHIMKIOMEAMS PBIO.

www.plant.geoman.ru - )Kusub pactenwuii. 3anumarenbHo o 6oTanuke. bakrepun. JlekapcTBeHHBIE
pacTeHus.

www.nature.ok.ru - Peakue u ucuesaronue sxuBoTHbie Poccuu. OmnucaHus U rojioca peakux
KUBOTHBIX.

www.charles-darwin.narod.ru - Hapine3 JlapBun: Ouorpadust 1 KHUTH.






