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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu paszpaboTke mporpaMMbl 1O OHUOJOTHU TEOPETHUYECKYI0 OCHOBY JUIS
OTIpEJIENICHHS] TTOAXO0/10B K (POPMUPOBAHUIO COJIEpPKaHMs yueOHOTo npeamera «buonorus»
cocTaBWIM: KoHUentyaubHble nojoxeHnus PI'OC COO o B3auMOOOYCIOBIEHHOCTH
nesnei, comepxkaHusi, pe3yjabTaTOB OOy4deHUss W TpeOOBaHM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB, TIOJIOKEHHsI 00 oOOHmuX WelsX U MPUHIUIAX, XapaKTepU3yHOIINX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI cpelHero obiiero oOpazoBaHus B Poccuiickoii
depnepaluu, a TakkKe IMOJOXKEHUS O crnenuduke Ouonoruu, €€ 3HAYEHUU B TMO3HAHUU
YKUBOW TIPUPOJBI U OOECIIEYCHUH CYIIECTBOBAHUS 4YeOBEYeCKOro obmiectBa. CoriacHo
HA3BaHHBIM TMOJIOKEHUSIM, OIPEAEIICHbI OCHOBHbIE (DYHKIIMHM MPOTpaMMbl 1O OUOJIOTUU U
€€ CTpPYKTypa.

[Iporpamma mo Ouosioruu Aa€T MOpEACTaBICHUE O LeNsX, o0 oOiieil crpareruu
oOy4eHMsI, BOCHUTAHHUS W PAa3BUTHUS OOYYAIOIIMXCA CPEJACTBAMU YYEOHOTO mMpeaMera
«buonorus», omnpenenser o00s3aTeIbHOE MPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY,
pacnpeziesieHue Mo pa3fesiaM U TeMaM, PeKOMEHAYEMYIO MOCIeA0BaTeIbHOCTh U3YUYEHUs
y4eOHOro Martepuayia ¢ YYETOM MEKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3€H, JTOTUKHU
00pa3oBaTeIBLHOTO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yUaroImIXCsl.

B mporpamme 1o OMOJNIOTMHM Tak)Ke YUWUTHIBAIOTCS TPEOOBAHMS K IJIAHUPYEMBIM
JUYHOCTHBIM,  METAaNpeJAMETHBIM U  TPEAMETHBIM  pe3yJbTaTaM  OOy4YeHus B
(GOopMUPOBAHUM OCHOBHBIX BHUJOB Yy4e€OHO-MIO3HABATEIBLHON JEATEIbHOCTH/YUEOHBIX
JEUCTBUN 00YyYaIONIUXCs IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOTO 00pa30BaHMsI.

B mporpamme mo Owuomorum (10—11 xmaccel, 0a30BBIii ypOBEHb) pealn30BaH
NPUHIUAN TMPEEMCTBEHHOCTH B UW3y4Y€HUM Ouojoruu, Ojarojgaps 4YeMy B Hel
MPOCMATPUBAETCS] HAMPABJICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LIEHHOCTHBIX  OpPUEHTALMI  JUYHOCTH,
HKOJIOTHYECKOTO MBIIUICHUS, MPEICTaBICHUN O 3I0pOBOM 00pa3e KU3HU U OEpE’KHBIM
OTHOLIEHUEM K OKpyKawolen npupoaHon cpexe. Ilostomy Hapsay ¢ u3ydeHUEM
00LIEOMOIOrNYECKUX TEOPHIA, a TAKKE 3HAHUI O CTPOEHUU KUBBIX CUCTEM PA3HOI'0 paHra
U CYIIHOCTH OCHOBHBIX IMPOTEKAIONIMX B HUX MPOIECCOB B MPOTpaMMe IO OMOJIOTHHU
yAEJIEHO BHUMAHHUE MCIIOJIb30BAHUIO TIOJYYEHHBIX 3HAHUU B MOBCEIHEBHOW >KU3HH IS
pelieHrs TMPUKIAJAHBIX 33Jad, B TOM 4HCJE: NPOPUIAKTUKKA HACIEJICTBEHHBIX
3a00JIEBaHUI  YEJIOBEKa, MEIUKO-T€HETUYECKOr0 KOHCYJIbTUPOBAHMS, OOOCHOBaHUSA
HKOJIOTMYECKHU LEIECO00Pa3HOro MOBEACHHS B OKPYIKAIOIIEH MPUPOJHON Cpele, aHaIu3a
BIIUSIHUSA XO3SUCTBEHHOM JIEATENLHOCTH 4YEJIOBEKa Ha COCTOSIHUE TMPUPOJIHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM. YCWICHHE BHHMAaHUA K NPHUKIATHON HaAIMPaBICHHOCTH
y4eOHoro npeamera «bruoaorusy npoJuKTOBaHO HEOOXOIUMOCThIO 00eCTICUeHUsT YCIOBUN
JUTSL pelieHus OAHOW M3 aKTyalbHBIX 3a7a4 IIKOJLHOTO OMOJIOTMYECKOTOo 00pa3oBaHUS,
KOTOpas Mpeanojaraet GopMupoBaHue y o0ydarommxcs CIOCOOHOCTH alaliTUPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonorust Ha ypoBHE cpenHero oouero o0pa3oBaHus 3aHUMAET BakHOe MecTo. OHa
oOecrieunBaeT (GopMupoBaHHE Yy OOYyYAIOUUXCS TPEICTABICHUNA O HAYyYHOW KapTUHE
MUpa, paclIupseT U 0000IIaeT 3HaHUS O KUBOW MPUPOJIE, €€ OTIIMUUTEIbHBIX TPU3HAKAX
— YPOBHEBOW OpraHMU3aliu U 3BOJIOLUHU, CO3MAET YCIOBUS IJIs: MO3HAHMS 3aKOHOB JKUBOU



npupoibl, (QopMUpoBaHUS (HYHKIMOHAIBHOM TIPaMOTHOCTH, HABBIKOB 30POBOTO H
Oe3omacHoro obpasa >KM3HH, HKOJIOTMYECKOTO MBIIIJIEHUS, HEHHOCTHOTO OTHOIIEHUS K
KUBOM IIPUPOJE U YEIOBEKY.

bonbmioe 3HaueHne OWONOTHS HMMEET TakXKe JUIS PEUICHHs] BOCIHMTATENbHBIX H
pa3BHUBAIOIINX 337ad CPEIHET0 OOIIero 00pa3oBaHMs, COIHAIM3AINN O0yJarOIIUXCS.
Nzyuenue Ouosornu oOecreduBaeT YCIOBHs A (OpMHpPOBAHUS HHTEIIEKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX Y  HMH()DOPMAIIMOHHBIX HABBIKOB, JCTETUYECKOW  KYJBTYpHI,
CHOCOOCTBYET HWHTETrpaliil OMOJOTHYECKMX 3HAHWUK C TPEACTABICHUSMU M3 JPYTUX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUU U Teorpaduu. HazBaHHBIEC MONI0KEHUS
O Mpe/IHa3HaYeHUH y4eOHOoro npeameTa « buonorushy cocTaBuiIu OCHOBY JUIS OIIPEIEICHUS
MOJIXOJJIOB K OTOOPY W CTPYKTYPHPOBAHHIO €TI0 COJCp)KAHUS, MPEICTaBICHHOTO B
porpamMme 1o OMOJIOTHUH.

Ot6op comepxanusi ydebHoro mnpemmera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOPa3HOIrO IMOAXO0/A, B COOTBETCTBHUM C KOTOPBIM
oOyuJaromrecs JT0JDKHBI OCBOUTH 3HAHMS M YMEHUS, 3HAUUMBbIE /7151 (GOPMUPOBAHUS 00TIEH
KyJbTYpBI, OTIPEACIISAIONINE aJIeKBATHOE TTOBEICHUE YEIOBEKa B OKPYIKAIOIIEH IPUPOTHOM
cpeze, BOCTpeOOBaHHbIE B MOBCEAHEBHON JKU3HH M MPAKTHUECKOHN nesitenbHocTH. Ocoboe
MECTO B ITOW CHCTEME 3HAaHMM 3aHUMAIOT 3JEMEHTHI COJEP)KAHUSA, KOTOpPBIE CIIyXkaT
OCHOBOW 1711 (hOPMUPOBAHMS TIPEACTABICHUH O COBPEMEHHOW €CTEeCTBEHHO-HAYYHOM
KapTHHE MUpPA M [EHHOCTHBIX OPHEHTALMAX JMYHOCTH, CIIOCOOCTBYIOMIMX T'yMaHH3aIUH
OMOJIOrMYecKOro 00pa3o0BaHMUA.

CTpyKTypupoBaHHE COJIEp)KaHHs Y4eOHOro marepuajia B MporpamMme o OHOJIOrHH
OCYIIECTBICHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYCHHsI 3HAHUH 00 OTJIIMYUTEIBHBIX
OCOOEHHOCTSIX KUBOM MPUPONBI, O €€ YPOBHEBOM OpraHv3aluMyd W 3BoJolMH. B
COOTBETCTBHM C 3TUM B CTPYKType YydeOHoro mpeamera «bHOJOrUsS» BBIICIEHBI
CIIEyIOIllUe CcoJiepKaTebHble JUHUU: «buonorus kak Hayka. Meroabl Hay4yHOIo
no3HaHus», «Kierka kak Ouonorunyeckas cucreMa», «OpraHusMm Kak Ouosiormueckas
cuctemay, «CuctemMa W MHOrooOpa3ue OpraHU4YeCKOro MHpay, «IBOJIOLUS KUBOU
OPUPOJIBDY, « DKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

[enb uzyuyenust yueOnoro npeamera «buonoruspy Ha 6a30BOM ypOBHE — OBIIAJICHUE
00y4arONMMUCS 3HAHUSAMHU O CTPYKTYpHO-(PYHKIIMOHAIBHON OpPraHU3aIMH KUBBIX CHCTEM
pa3HOro paHra W MPUOOPETEHHWE YMEHWI HCIOJB30BaTh STH 3HAHMUSA IS TPAMOTHBIX
JICHCTBUI B OTHOIIEHWU OOBEKTOB KUBOW MPUPOABI U PELICHUS PA3IUYHBIX KU3HEHHBIX
npooeMm.

JlocTmkeHne 1enu u3ydeHus yaeOHoro mpeamera «buonorus» Ha 6a30BOM ypoOBHE
o0ecreunBaeTcs peieHueM CIIEIyOIUX 3aau:

OCBOEHHE O0YYaIOUIMMHCS CUCTEMBbI 3HAHUNA O OMOJIOTMYECKUX TEOPHUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, IpaBUiaX, CIYyXalluX OCHOBOM  JuIs
dbopMUpOBaHUs TPEACTABICHUN O ECTECTBCHHO-HAYYHOW KapTWHE MHpa, O METoax
HAYYHOTO TO3HAHUs, CTPOCHUH, MHOTOOOpa3nH U OCOOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTraHW3allM{, BBIJAIOUIMXCS OTKPBITHAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OMOJIOTHH;



dbopmupoBaHre y OOYyYalOmUXCS TIO3HABATEIbHBIX, WHTCIUICKTYaJbHBIX U
TBOPUYECKUX CIOCOOHOCTEH B MPOIECCE aHAIW3a JIAHHBIX O MYTSX Pa3BUTHUS B OMOJIOTUU
HAyYHBIX B3IJISAA0B, WJICH M TOJXOJIOB K H3YYCHHUIO JKHUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3aluu;

CTaHOBJICHHE Yy OOydYaromuxcsi oOmiel KyiabTyphl, (PYHKIIMOHAIBHONW TPAMOTHOCTH,
pPa3BUTHE YMEHHI OOBSICHAThH U OLICHUBATH SIBJICHUS OKPY’KAIOIIETO MUPA KUBOW TTPUPOIBI
Ha OCHOBAHHMHM 3HAHUH W OIIBITA, MOJYYCHHBIX IPU U3YUCHUH OMOJIOTHH;

dbopmupoBaHue |y  OOydYalOIIMXCS ~ YMEHUH  WUIIOCTPUPOBATH  3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOW JICATEIHHOCTH  YEJIOBEKa, pa3BUTHHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTU;

BOCIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MMO3HAHUS YEJIOBEKOM >KHUBOUW MPUPOJBI,
HEOOXOIMMOCTH OEpeXKHOr0 OTHOLIEHUS K HeH, COOJIONEHHS 3THUYECKHX HOPM IpHU
MPOBEJECHUU OUOJIOTUUECKUX UCCIIEI0BaHUN;

OCO3HAHHME IIEHHOCTH OWOJOTMYECKUX 3HAHUW JUIS  TIOBBIINICHHUS  YPOBHS
AKOJIOTUYECKOU KyIbTYpHI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE TMPUOOPETEHHBIX 3HAHUW W YMEHUN B TMOBCEAHEBHOW KU3HU IS
OLIEHKM TIOCJEJACTBUM CBOEM JESITEIPHOCTH IO OTHOLICHHWIO K OKPYJKAIOLIEW cpene,
COOCTBEHHOMY 3/I0pPOBbIO, 000OCHOBAaHKE U COOJIIOICHHE Mep MPOPIIaKTUKU 3a001€BaHUH.

B cucreme cpennero obimiero odpazoBanusi «buonorus», uzydyaemas Ha 06a30BOM
YPOBHE, SIBJISIETCSI 00s3aTEILHBIM YYEOHBIM TPEAMETOM, BXOSIIUM B COCTAB MPEAMETHOM
obnacTtu «EcTecTBeHHO-HAYUYHBIE PEIMETHI.

Jnst wzydeHus: Ouosiormu Ha 0a30BOM YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
orBoauTcs 68 vacoB: B 10 kiacce — 34 4daca (1 gac B Henento), B 11 kiacce — 34 ygaca (1
4yac B HEJEIO).



COAEPKXAHUE OBYUEHUA
10 KIJIACC

Tema 1. buoJsiorus kak Hayka.

buonoruss kak Hayka. CBsizb OHOJNOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, ¢uiocodueit, 3TUKOM, 3CTETUKOM M TpaBoM. Poib
Ouonorun B (GOPMHPOBAHMUM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meroasl mNO3HaHMS KUBOW MNPUPOABI (HAOTIOICHHUE, JKCICPUMEHT, OMHUCAHUE,
U3MepeHue, Kiaccudukaius, MoIeTMpOBaHNe, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdeMoHCcTpanuu:

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

Tabnuiel v cxembl: «MeToIbl TO3HAHUS )KUBOW TTPUPOJIBD».

JlaGopaTopHblie ¥ NpakTHYecKue padoThbl:

[Ipaktuueckas pabora Ne 1. «lcnonb3oBaHue pa3IWyHBIX METOJIOB MPHU M3YUYECHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. ZKuBble cUCTEMBI U X OPraHU3ALUA.

JKusble cuctembl (OMOCUCTEMBI) KaK TIPeAMET u3ydeHust Ouonoruu. OTINYne >KUBBIX
CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OuWoOcCHCTEM W HUX pa3HooOpaszue. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPTraHU3MEHHBIN, MOIMYJISALUOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTEOIEHOTHYECKHIT), OMOChEpHBI.

JdeMoHCcTpanuu:

Tabnuiel 1 cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», « YPOBHHU OpraHU3aAIllUU >KUBOMN
PUPOJIBI».

O6opynoBanue: mojaenb Mojekyibl JTHK.

Tema 3. XuMHuuYeCKHil COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KJIETKU. XUMHYECKHE DIIEMEHTBI: MAaKpOJJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBRA.

@yHKIHMU BOABI U MUHEPAIbHBIX BEHIECTB B KieTke. [lomepxanne oCMOTHUYECKOTO
Oaytanca.

benku. CoctaB u cTpoeHue O€nKkoB. AMHMHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3zameHnmble W 3aMEHUMBIE AMUHOKHUCIOTBL. AMHMHOKHCIIOTHBIM COCTaB. YPOBHU
CTPYKTYpBl OCJIKOBOW MOJEKyNbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M UYETBEPTUUYHAS
CTpYKTypa). XUMHUYECKHE CBoMCTBa OenkoB. buonornyeckue GyHKIu OEIKOB.

depmeHThl — Ouonornueckue KaranuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
1eHTp, cyocrpaTHas cnenupuaaocts. Kopepmentsl. Butamunbl. Otiananst GepMEeHTOB OT
HEOPraHUYECKUX KaTalnu3aTOPOB.

VYrneBonpl: MoHOcaxapuabl (TIOKo3a, pubo3a M Je30KcHpub03a), Arcaxapuibl
(caxapo3a, 1aKkTO3a) W MoJucaxapuasl (Kpaxmall, TJIMKOTEH, LeJIi0J103a). bruomoruueckue
(yHKUIHU yTIEBOAOB.



Jlunuaper: Tpurnunepuabl, dhochomunuabl, crepouabl. [ mapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue Gpynkimu munuaos. CpaBHEHUE YTIIEBOJIOB, OCJIKOB U JTUIUIOB
KaK UCTOYHUKOB DHEPTUH.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykieornasl — MOHOMEPBI HYKIEMHOBBIX
kucnoT. Ctpoenne n ¢ynkuun JIHK. Crpoenne m dynkumm PHK. Buger PHK. AT®:
CTpoeHue U QyHKIIUH.

[uronorus — Hayka o kieTke. Knerounas Teopust — npumep B3auMOAEHCTBUS UIEH U
(hakTOB B HAYYHOM MO3HAHUU. METO/Ibl U3YyUECHUS KIICTKHU.

Krnerka kak memoctHast xuBasg cuctema. OOmume MPU3HAKK KJIETOK: 3aMKHYyTas
Hapy>kHas MmemOpana, moisiekynbl JIHK kak renerudeckuili ammapar, cucremMa CHHTE3a
Oenka.

Tunel KJIETOK: 3yKapuOTHYecKas W Mpokapuothyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudyeckor kieTku. Kierounas creHka Oakrepuil. CTpoeHUE 3YKaApUOTUUYECKOU
kJeTk. OCHOBHBIE OTIIUYHS PACTUTEIBHOM, )KUBOTHON M TPUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIE€TOK — KJIETOYHAs CTE€HKA, TIJIMKOKAJIUKC, HX
¢ynkuuu. Ilnazmarnyeckas memOpana, e€ cBoiictBa M (yHkuuu. Lurommazma u eé
opra"ousibl. OqHoMemOpanubie opranouabl kieTku: JI1C, anmapat ["onbmpku, TH30COMBI.
[TonyaBTOHOMHBIE OPraHOWbI KJIETKH: MHMTOXOHAPHUM, IacTtulbpl. [IpoucxoxneHue
MUTOXOHApUM U TIacTul. Buasl minactua. HememOpaHHbIe OpraHouabl KJIETKU:
pUOOCOMBI, KJIIETOYHBIN IEHTpP, LIECHTPUOJU, PECHUYKH, KTYTUKU. DYHKIIMU OPraHOUOB
KJIETKH. BKiItoueHusl.

Anpo — perynsTopHbli mHeHTp KieTku. CtpoeHue szpa: sjuepHas 000J0YKa,
KapuoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpT BEHIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, [Ix. YorcoH,
@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

[unarpammbl:  «PacripesiesieHMe XHMUYECKUX DJIEMEHTOB B HEXKHUBOU MPUPOIEY,
«PacmpenienieHne XUMHUYECKHUX 3JIEMEHTOB B dKUBOU MIPUPOILH.

Tabmuubr u  cxembl: «llepuoguueckass TabiMIla XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoiekyJsibl BoJbl», «buocunre3 Oenka», «CTpoeHHE MOJIEKYJbI OenKay,
«Ctpoenue pepmenrtan, «HyknennoBbie kucnotsl. JJHK», «Crpoenue moinekynsl ATDy,
«CTpoeHue 3yKapuOTHYECKOM KIETKN», «CTpoeHHE KUBOTHOW KIETKN», «CTpoeHue
pacTUTENbHOW KIIETKW», «CTpOEHHE MPOKAPUOTUYECKON KIeTKn», «CTpoeHHe sjpa
KJIETKW», «YTIEBOABD, «JIMIUIbD.

OOopynoBaHue:  CBETOBOM  MHKpPOCKOI, OOOpyAOBaHHWE JUIsl  IPOBEICHMUS
HAOJTIOICHUM, H3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTIPETIAPAThl PACTUTEIBHBIX, KUBOTHBIX
1 OaKTEepPHAIbHBIX KJIETOK.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Jlaboparopnas pabdora Ne 1. «M3ydeHue KaTAIMTUYECKONW aKTUBHOCTU (PEPMEHTOB
(Ha mpUMepe aMuiIa3bl UK KaTalla3bl)y.

JlabopatopHnas padota Ne 2. «/3ydyeHue cTpoeHHs KJIETOK PAaCTEHUM, >KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OIMUCAHUEY.



Tema 4. ’/KuzHeneATeIbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTaboIM3M. AccuMuisinusa (TUIACTHUECKHM OOMEH)
JTUCCUMWIISIIMSA  (dHEpreTuueckuii oOMEH) — JBe CTOPOHBI €IWHOr0 IpoIllecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHUsS BEUIECTB M HOHEPrUM B MOHUMAHUU
MeTabou3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U TerepoTpodHbii. Ponb ¢GepmeHTOB B
oOMEHe BeIleCTB ¥ MPEBPAIICHUN SHEPTUHU B KIIETKE.

®dotocunte3. CBetoBass U TeMHoBass (a3bl porocuntesa. Peakiuum Qorocunresa.
DddexkTuBHOCTh PoTOocHHTE3a. 3HAUCHUE (HOTOCHUHTE3a I KHU3HU Ha 3emuie. BiusHue
yCJIOBUM Cpelbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIIEHUS €ro MPOJyKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCUHTE3UPYIOUe OaKTepuu. 3HAYCHUE XEMOCUHTE3a ISl JKU3HU
Ha 3emJie.

OHepreTuueckuii oOMEH B KieTKe. PacrieruieHne BeliecTB, BBIJCICHUE WU
aKKyMYJIUPOBAaHUE DSHEPruUd B KIETKE. JTalbl YHEPreTuueckoro obOmeHa. [ukomus.
bpoxenue wu ero Buapl. KuciopomHoe OKHCIEHHE, WM KIECTOYHOE JIbIXaHHUE.
OxucnutensHoe pochopunupoBanue. IPHEKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakimuun marpuunoro cunrteza. ['enermyeckas mnpopmarus u JJHK. Peanuzarus
reHeTu4YecKoi nHhopMaluu B KiieTke. ['eHeTHYeCKUi KO U ero cBoicTBa. TpaHCKpUIIIUS
— MarpuuHblid cuHTte3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. DTanbl TPaHCISILHUU.
KomupoBanne amuHokuciot. Poib pubocom B OnocuHTe3e OEIKa.

Heknerounsie Qopmbl xu3Hu — Bupychl. Hctopus otkpeitusi BupycoB (/. .
NBanoBckuit). OcOOEHHOCTH CTPOCHMS U >KM3HEHHOTO IMKJIa BUPYCOB. bakrtepuodarmu.
bosiesnn pacreHuid, KHUBOTHBIX M 4YEJIOBEKA, BbI3BIBAEMBIE BHpycamu. Bupyc
ummyHoneduiuta genoBeka (BUY) — BozOyautens CIINa. ObpaTHas TpaHCKPHUTIIIUA,
peBepTaza u unterpasa. [Ipodunakrtruka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbuos, . U. UBanosckui, K. A. Tumupszes.

Tabmumet w  cxembl: «Tumel nutanums», «Merabomusm», «MUTOXOHAPHSY,
«HepreTudyeckuii  oomen», «Xmopomiacty, «®DotocuHTe3d», «Crtpoenune JHK»,
«CtpoeHue u (QyHKIMOHHpOBaHHME TeHa», «CuHTe3 Oenkay, «['eHeTHUUeCKUd KOy,
«Bupyce», «bakrepuodarn», «CtpoeHune u xu3HeHHbId wuka Bupyca CIIN/a,
oaxreprodaray, «Pemmukarms JTHK.

O6opynoBanue: Mojaenu-ammiukanuu «Yasoenne JIHK w  tpaHckpuniumsy,
«buocunres 6enka», «CTpoeHue KieTku», Moaesb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii MK, WM KU3HEHHBIN UK KiaeTku. MaTepdaza n muto3. [lpomecchr,
nporekatonue B uHTepdaze. Permkanus — peakuus wmatpuuHoro cuHte3a JHK.
CtpoeHre XpoMOCOM. XPOMOCOMHBIN HabOp — KapuoTHM. J[UIJTOUIHBIN M Tarjou HBIN
XPOMOCOMHBIE HaOOphl. XpomaTubl. [luTosiorMYeckre OCHOBBI Pa3MHOXKEHHUS U
VH/IMBUTyaJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. IIpoieccel, mpoucxoasiume Ha pa3HbIX
CTAaIUSAX MUTO3a. bHOJOrnuecKnil CMBICI MUTO3A.



[Tporpammupyemasi THOEIb KIETKH — aromTo3.

@dopMbl pa3MHOXKEHUS OPTraHU3MOB: Oecrojioe H T1ojoBoe. Buubl Oecmosoro
Pa3MHOXKEHHUA:  JICJICHUE  HAJBOE, IMOYKOBAaHMWE  OJHO- W  MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHE. VICKyccTBeHHOE  KIOHUPOBaHHE
OPraHu3MOB, €0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIINYUS OT OECIOJIO0TO.

Meiio3. Ctaguu meiiosa. [Ipoueccel, mpoucxoasume Ha ctaausx meiosa. [Topenenne
XpomMocoM B merno3e. Kpoccunrosep. buonornueckuii CMbICT M 3HAYEHHE MEH03a.

["amerorene3 — mpoliecc 00pa30BaHUs MOJOBBIX KJIETOK Y >KUBOTHBIX. [loyioBble
’KEJIe3bl: CEMEHHUKU U sSuYHUKUA. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX KJIETOK — raMer
(cmepmaTto3ou, SUIEKIETKAa) — cliepMaroreHe3 M oBoreHe3. OCOOEHHOCTU CTPOEHUS
AUIEKJIETOK U ciepMaro3ou0oB. Omnonorsopenue. [TapreHorenes.

NunuBrayanbHoe pa3sBuTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHUOTECHES).
Orarbl YMOPUOHATBLHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TACTPYIISIIHS,
opranorenes. IloctamOpuoHanbHOE pa3BUTHE. THUIBI TOCTAMOPUOHAIBHOTO Pa3BUTHSA:
npsiMoe, HeNpsMoe (JUYMHOYHOE). BiusiHue cpeibl Ha pa3BUTUE OPraHuW3MOB, (AKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOCTBA.

Poct u pa3Burue pactreHuil. OHTOre€He3 LBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH,
CTaJIuU Pa3BUTHS.

JlemoHcTpanum:

Tabmuubrt u  cxembl: «DopMBI  pa3sMHOXKEHHUS  OpraHU3MOB»,  «J[BoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX PAaCTeHUW», «BereraTuBHOE pPa3MHOKEHUE PACTECHUI,
«Jlenenue kietku Oaktepuit», «CTpoCHHE MOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBIY,
«Knerounsi nukny, «Pemmkamusa JJHK», «Muto3», «Menos», «lIpsimoe u Henmpsimoe
pazBuTue», «l'ameroreHes y MIIEKONUTAIOMIMX U YeloBeka», «OCHOBHbIE CTaauu
OHTOTEHE3a.

O6opyaoBaHue: MHKPOCKOTI, MUKpPOTIpEnapaThbl «Cnepmato30uasl
MJICKOIIUTAIOLIETO», «SNIEKIeTKa MIEKOTUTAIONIEr0o», «KapruOKWHE3 B KIETKaX KOpenkKa
JyKa», MarHuTHas Mojelb-amukanus «Jlenenune knerkw», moxens JHK, moxpens
MeTadazHOM XPOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopnas padora No 3. «HaOmromeHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa
JIlyKa Ha TOTOBBIX MHUKpOMpenaparaxy.

JlaGoparopnas pabora Ne 4. «/3ydeHue CTpPOCHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer n 3amaun reHetuku. Vctopus pasButus reHeTuku. Ponp muronorun um
HMOpPUOJIOTUU B CTAHOBJIEHWW TE€HETHUKU. BKiaa poccuicKuX U 3apyOeKHBIX yUEHBIX B
pa3BUTHUE TEHETHKU. MeTOJbl TEeHETHKU (TUOPUAOJOTHUYECKUN, I[UTOT€HETUYECKUH,
MOJIEKYJISIpHO-TeHeTHUeCKUi). (OCHOBHBIE TE€HETHYECKHE TOHATUS. [ eHeTuueckas
CUMBOJIMKA, UCIIOJIb3YEMasI B CXeMaX CKpEUIMBAHUH.

3aKOHOMEpPHOCTH HACJIEIOBAHUSl TPU3HAKOB, YycTaHOBJIeHHble [. MeHaenewm.
MonorubpuaHoe ckpernuBanue. 3aKOH €IMHOOOpa3usi THOPHUIOB TEPBOIO IMOKOJICHUS.



[IpaBuno JOMUHMpPOBaHMS. 3aKOH pacHICIUICHUs MPU3HAKOB. I MIIOTe3a YMCTOTHI raMmer.
[TosiHOE M HETTOJTHOE TOMUHUPOBAHUE.

JurubpunHoe CckpenBaHue. 3aKOH HE3aBUCUMOTO HACJIECIOBAaHUS TPU3HAKOB.
[luTtorenernueckue OCHOBBI  JTUTUOPUIAHOTO CKpPEIIMBAHUS. Ananusupyroliee
ckpemmBanue. lcnonp30BaHWE AHAIM3UPYIOUIETO CKPEIIMBAHUS JUIA  ONPEACIICHUSA
TSHOTHIIa OCOOM.

CueruieHHOe HaclenoBaHue mpusHakoB. Pabora T. Moprana mno crenjieHHOMY
HaCJIeIOBaHUIO TeHOB. HapyleHue clenienns reHoB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpUs HACJIEACTBEHHOCTH. | €HeTHYECKHUE KapThI.

I'enetrika mnosia. XpPOMOCOMHOE ONpeAcieHHUE TMoJla. AyTOCOMBI U TOJIOBBIC
XpoMOCOMBI. ['oMOraMeTHbl€ U Te€TEepOoraMeTHbIE OpraHu3Mbl. HacinenoBaHue nmpu3HAKOB,
CILICTIJICHHBIX C ITOJIOM.

MN3meHnunBocTh. Buabl M13MEHUMBOCTH: HEHACJICACTBECHHAs M HaclieJAcTBeHHas. Pojib
Cpelbl B HEHACJIEICTBEHHOW W3MEHUMBOCTU. XapaKTepUCTUKAa MOAU(PUKAIIMOHHON
M3MEHUYMBOCTU. BapuallnoHHBIN psAll M BapualMoHHasa KpuBasd. HopMa peakiuu npusHaka.
KonndecTBeHHbIE M KA4eCTBEHHBIE MNPU3HAKM W WX HOpMa peaknuu. CBoiicTBa
MOIU(DUKAITMOHHON N3MEHYHNBOCTH.

HacnencrBennas, wiIM  TIEHOTHIIMYECKas, W3MEHYMBOCTh. KoMOMHaTHBHas
W3MEHYUBOCTb. Melo3 U MOJIOBOM Mpoliecc — OCHOBa KOMOWHATHMBHOW H3MEHUYHMBOCTH.
MyrtauvonHas wu3MeHuuMBOCTh. Kilaccudukauus MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHomMHele. Yactora W OpuyuHBl MyTauuid. MyTtareHHole  ¢GakTopbl. 3aKoH
TOMOJIOTMYECKHUX PSAZIOB B HacencTBeHHOW n3MeHunBocty H. M. BaBuiiosa.

BHesanepHas HaciI€ACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka yenoBeka. Kapuotumn venoBeka. OCHOBHBIE METObI T€HETUKHU UYEJIOBEKA:
TCHCATOTHYCCKUH, OJM3HEIOBBIN, MUTOTCHETUYECKUA, OMOXUMUYECKUNA, MOJICKYJISIPHO-
reHeTndeckuii. COBpeMEHHOE ONpPEEICHUE TeHOTHUIIA: MMOJJHOTEHOMHOE CEKBEHUPOBAHMUE,
TEHOTUIIUPOBaHWE, B TOM uyuciae ¢ nomompto [I[P-ananmu3za. HacmencrteeHnHsie
3a00/ICBaHMS  YCJIOBEKA: TeHHbIe  OoJIe3HM, OOJIE3HM ¢  HACJICACTBECHHOM
MIPEIPACIIONIOKEHHOCTRIO, XPOMOCOMHBIE ©OoJie3Hu. ComaTHyecKkhe W TIeHEpaTHUBHbBIC
myTtaniui. CTBoJIOBBIe KJeTKH. [IpuHIMIBI 310poBOTO oOpasza »KW3HHU, IWArHOCTHKH,
npopUIaKTUKA W JICUEHUS]  TeHETUYeCKUuX  Oosie3Heil.  MeauKo-reHeTuuecKoe
KOHCYJIbTUPDOBAHUE. 3HAYCHUE MEJIUIIMHCKONW T€HETUKH B MNPEAOTBPALICHUH U JICYEHUU
IeHESTHYCSCKHX 3a00JICBaHMI YEIIOBEKA.

JlemoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yersepuxkos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €ro IMTOTeHETHYCCKas
OCHOBa», «3aKOH pAacCIICIUICHUS M €ro IMTOreHETHMYEeCKass OCHOBa», «3aKOH YMCTOTHI
rameT», «JlurubpunHoe ckpemuBaHue», «llutomornueckue OCHOBBI JUTHOPHUIHOTO
CKpeluBaHus», «Meio3y», «B3anMoIeicTBUE allIeIbHbIX T€HOB», «['eHeTnueckue KapThl
pacTeHUM, KUBOTHBIX U YeJIOBEKa», «I eHeTHKa mosay, «3aKOHOMEPHOCTHU HACJIEIOBaHMUS,
CUEIUJIEHHOTO C MOJIOM», «KapHOoTUIIbl 4eloBEeKa M )KMBOTHBIX», «BUIbI H3MEHUNBOCTHY,



«Momudukarmonnas W3MEHYUBOCTHY», «HacnenoBanme pesyc-daktopa», «['eHernka
rpyImI KpoBu», « MyTallMOHHAsI U3MEHYUBOCTBY.

O6opynoBanue: MOJEIIN-ANTUINKALAH «MoHnorubpuaHoe CKpEILUBaHUEY,
«HenonHoe nomuHupoBaHue», «Jlurubpunnoe ckpeumpanuey, «llepekpéct xpomocomy,
MUKpPOCKON W MuKpomnpemnapar «J/[pozodmia» (Hopma, mytamuu (HOpMBI KPBUIEEB U
OKpacku Tena), repbapuii «['opox moceBHOI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlaboparopnas pabora No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIHOTO H
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIPETapaTaxy.

Jlabopatopnass pabora Ne 6. «UM3yuenue wmoauduUKaMOHHONW W3MEHUMUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPHUBOW».

JlabopatopHass paGota Ne 7. «AHamu3 MyTauud y aApo30QuiIbl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Tpaktuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cennekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl KaKk HayKa M IMPOLECC. 3apPOKICHHUE CENEKIMU U JOMECTUKALUs. YUECHUE
H. U. BaBunoBa 0 1eHTpax MPOUCXOXKICHUS WU MHOTO0Opa3vs KyJbTYPHBIX PACTCHUM.
L{eHTpbl TPOUCXOKIAEHUS TIOMAIIHUX KUBOTHBIX. COpT, mopoAa, IITaMM.

CoBpeMeHHBIE METO/bl CeJeKIMU. MacCOBBI M WHIUBUAYAIbHBIM OTOOpPHI B
CEJEKIIMM pacTeHUHM M KUBOTHBIX. OlleHKa JKCTepbepa. bBIM3KOPOACTBEHHOE
ckpemuBanue — nHOpuauHr. Yucras yuams. CKpemmBaHUE YHUCTHIX JUHUH. [eTeposuc,
win rtubpunHas cuia. HepojcTBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHas
ruOpuan3anus U e€ ycnexu. VCKycCTBEHHBI MyTareHe3 M IMOJyYeHHE MOJUIIIOUIOB.
JlocTrkeHUs CeNeKIMU PACTEHUH, ) KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorust kKak orpaciib IPOU3BOJACTBA. ['eHHAsh MHXKEHEpUsl. DTallbl CO3AaHUs
pexomOuHanTHOU JIHK u Tpancrennsix opranusmoB. Knerounas unxxenepusi. Kinerounsie
KYJIBTYPBL. MUKpOKIOHAILHOE Pa3MHOKEHUE PacTEHHUIA. KiionnpoBanue
BBICOKOITPOAYKTHUBHBIX  CEJIBCKOXO3SIUCTBEHHBIX  OPraHU3MOB.  JKOJOTHYECKHE U
studeckue npoodnemsl. MO — rereTrdeckn MoIu(pUIIMPOBAHHBIE OPTAaHU3MBI.

JemoHCcTpanuu:

[Toptpetsi: H. W. BaBuiios, U. B. Muuypum, I'. JI. Kapneuenko, M. @. 11BaHOB.

Tabnuiel u cxeMbl: kKapta «L{eHTpbl TPOUCXOKACHUS U MHOTOOOPa3Hs KyJIbTYyPHBIX
pactenuit», «llopoapl [gOMamIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pPAaCTECHUN»,
«Otnanénnas rudpuausamnus», «PadoTel akagemuka M. @. MBanoBay, «Ilomurmmonausy,
«O0ObekThl ~ OumotexHosnorun»,  «Kierounele — KyJabTypel W KIOHUPOBAHHE,
«KoHCcTpynpoBaHue u nepeHoc TeHOB, XpOMOCOM.

O6opynoBaHue: MyJISDKH IIOJIOB W KOPHEIIONOB TUKUX (GOPM U KyJbTYPHBIX
COpPTOB pacteHuii, repbapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Okckypeusi « OCHOBHBIE METOJIbI U JIOCTHXKEHUS CENEKIMA PACTEHWM M KUBOTHBIX
(Ha CeJEeKIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIN Y4YacTOK, B
TETUTMYHOE X035HUCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA UIIH HAYYHOTO IICHTPA)».



11 KJIACC

Tema 1. DBoTIOLIMOHHAS OHOJIOTHSA.

[Ipeanockulku BOZHUKHOBEHUS HBOIIOLIMOHHON TEOPHUH. DBOJIIOIMOHHAS TEOPUS U €€
MeCTO B OMOJIOTMH. BiusiHUE 3BOJIIOIIMOHHON TEOPUU Ha Pa3BUTHE OMOJIOTMHM U JAPYTHX
HayK.

CBugerenbcTBa 3BoNOLMA. [laieoHTONOrNYECKHUE: MOCAEA0BATEILHOCTD MOABICHUS
BUJIOB B TMAJEOHTOJIOTMYECKON JIETONMUCH, nepexonHbie ¢opMbl. buoreorpaduueckue:
CXOJCTBO U pa3zinyue ¢payH U (Iop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA W  Pa3iNuuus HIMOPUOHOB  Pa3HBIX  BUJOB
MTO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE:! TOMOJIOTUYHBIE, aHaJIOTUYHBIE,
pYyIMMEHTApHbIE  OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE:  CXOJACTBO
MEXaHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX META0OJINYECKUX MYyTEH y BCEX OPraHU3MOB.

OpomonmonHasa teopust Y. Jlapeuna. [Ipeanochuiku BO3HUKHOBEHHUS JapBUHU3MA.
JIBvKymue Ccuilbl 3BOJIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOKEHHE MpU
OTPaHUYEHHOCTH PECYPCOB, HEoNpeaenEHHas U3BMEHUUBOCTh, O0pb0a 3a CyLIECTBOBAHUE,
€CTECTBEHHBII 0TOOD).

Cunretnyeckas teopus 3Boonuu (CTI) u e€ 0OCHOBHBIE MTOTOKEHHUS.

MukposBomonus. [Tomynsnus kak eIMHUIA BUIa U SBOJIOLINH.

JBwxyuiye cuibl (pakToOphl) SBOJIOIUU BUJIOB B MpUpojae. MyTallMOHHBIN Mpoliece
M KOMOMHATUBHAs U3MEHYUBOCTh. [lomymsiiioHHbIe BOJIHBI U Jpeiid reHos. M3omsnus u
MUTpaIus.

EcTtecTBeHHbI 0TOOp — HampaBisOi (paxkTop 3BoOIUN. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoONeHHOCTh  OPraHU3MOB  Kak  pe3ysibTar  3Bofouuu.  IIpumepsl
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl M HAMOA AT TAIIUH.

Bun u Bumoo6pazoBanue. Kpurepuu Buma. OcHoBHBbIE (OpMBI BHI000pPA30BAHUS:
reorpauueckoe, SKOJIOTHYECKOE.

Makpo3Boronusi. Dopmsbl ABOJIIOLNH: (punernueckas, JTUBEPreHTHAs,
KOHBEpIreHTHas, mapasuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxJeHne OT HECHEUUaIU3UpPOBAHHBIX MpeakoB. lIporpeccupyromas
crenuanu3anus. AJanTuBHas pagualus.

JlemoHcTpanum:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkens, @. Mronnep, A. H. CeBepuos.

Tabmuubl 1 cxeMbl: «Pa3BuTue opraHmyeckoro mupa Ha 3emuie», «3apoAbIlIIn
MO3BOHOYHBIX J>KUBOTHBIX», «Apxeontepuxc», «DopMbl OOpbObI 3a CYIIECTBOBAaHUEY,
«EcrtecTtBennblii 0TOOp», «MHOrooOpa3ue COpTOB pacTeHui», «MHOroodpasme mopos
KUBOTHBIX», «llomymsimumy, «MyTallMOHHAsE  W3MEHUYUBOCTH»,  «ApPOMOPGO3bI»,
«Ununoanganramumny, «OOmas aereHepauus», «JBuwxyiume cuibl 3Boitouun», «Kapra-
cxema MapuipyTta nytemectBus Y. JlapBuna», «bopnba 3a CylIeCTBOBaHHUEY,
«IIpucrocoOIeHHOCTh OpTraHU3MOBY, «I"eorpaduueckoe BHJI000pa30BaHUE»,
«IKOJIOTHYECKOE BUI000PA30BAHUEY.



O6opynoBaHue: KOJUICKIHMS HACEKOMBIX C Pa3IMYHBIMU TUTIAMHU OKpackw, HaOOp
IUIOJIOB U CeMsiH, KoJuiekiusi «[Ipumepbl 3alUTHBIX MNPUCTOCOOICHUN Yy >KUBOTHBIXY,
Mozenb «OCHOBHBIE HANPABJICHUSI SBOIIOLUNY, 00bEMHAsT MOJeb «CTpOeHHE TOJIOBHOTO
MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas xapra mupa, Koueknus «DopMbl COXPaHHOCTH HMCKOTAEMBIX
KUBOTHBIX M pacTeHUi», Monaenb anmiukanua «llepekpéct XpomMocom», BIaKHBIE
npenapatel  «PaszButne  Hacekomoro», «Pa3zBuTue  JArymKW», MHUKpOIpenapar
«/Ipo3oduna» (HopMa, MyTa OPMbI KPbLIILEB U OKPACKU TENA).

JlaGopaTopHble ¥ NpaKkTHYecKue padoThbl:

Jlabopatopnas pabora Ne 1. «CpaBHeHre BUIOB 110 MOPGHOIOTHUYECKOMY KPUTEPHUIO».

JlabopatopHass pabora Ne 2. «Omnucanue NpUCIIOCOOJEHHOCTH OpraHu3zMa u eé€
OTHOCHUTEJIBHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBeHNe H Pa3BUTHE KU3HA HAa 3emJie.

JloHayuHble TIpEACTaBIEHUS O 3apOXICHMM JKU3HU. HayudHble rumoresbl
BO3HMKHOBEHUS >KM3HU Ha 3emiie: aOMOreHe3 W MaHCIepMUs. XUMUYECKas HBOJIIOIUS.
AOUOTEHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTATHLHOE
MOATBEPKACHUE XUMHUCCKON »BOIIONKMK. HadanpHbIC 3Tanbl OMOJIOTHYECKON SBOJIOIUH.
['unmoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHUE
NpoTOKJIETKU. [IepBbie KIETKH U uX 3BOIIOLHSA. DOPMUPOBAHME OCHOBHBIX T'PYIIN KUBBIX
OpPraHNU3MOB.

Pa3Butne xu3Hu Ha 3emie 1o spam U nepuojgaM. Karapxeil. Apxeiickas u
nporepo3oiickas 3pel. [laneo3oiickas 3pa u €€ nmepuopl: KeMOPUICKUA, OPIOBUKCKUIA,
CUJIyPUHCKUHN, TEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so3oiickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJIIOBOM.

Kalino3oiickas 3pa u €€ nepuopl: NajJeoreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMara W TEOJOTHMYECKUX TporeccoB. (OCHOBHBIE 3Tarbl
ABOJIIOIMHM PACTUTEILHOTO W JKMBOTHOTO MHUpa. ApoMop(03bl Y pacTCHUN U KUBOTHBIX.
[TosiBneHue, paCUBET U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHmyeckoro Mupa Kak oOTpaxkeHue 3Boyirouuud. (OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSL 4YENIOBEKa. AHTpPONOJIOrMs Kak Hayka. Pa3BuTue mnpencTraBieHUd o
IIPOUCXOKICHUH YeJoBeKa. MeTonbl m3ydeHus aHTpornoreHe3a. CXoIcTBa M pas3ivyuMs
YeJIOBEeKa U )KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHNE YETOBEKA.

JBrxymue cuibl (pakTopsl) aHTpomnoreHe3a. HacnmeiacTBeHHass M3MEHUMBOCTH U
€CTeCTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 >KW3HHU, W3TOTOBIIEHHE OPYAHUN Tpyla,
MBIIIJICHUE, PEYb.

OcCHOBHbIE CTaJMM W BETBU SBOJIOIUU YEJIOBEKA: AaBCTPAJIONHUTEKH, YeloBeK
yMelbld, YesmoBek mnpsAMOXonslinii, YenoBek HeaHAepTalbCKui, YeloBEeK pa3yMHBIN.
Haxolku nckomaembIX OCTAaTKOB, BpEMsI CYIIECTBOBaHHS, OOJAacTh PaCIpOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHs.

Yenmoeuecknue packl. OCHOBHBIE OOJBIIME pachl: €BpOTCOHIHAS (E€Bpa3UiiCKast),
HErpo-aBCTpAIONAHAS  (PKBAaTOpUAIbHAsl), MOHIOJOMAHAS (a3MATCKO-aMEPUKAHCKas).



YepTsl TpHUCTIOCOOJCEHHOCTH TPEICTABUTENICH YEIOBEUECKHMX pac K  YCIOBHUSM
cyuiectBoBaHus. EqMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: @. Pequ, JI. I1actep, A. 1. Onapun, C. Mumnnep, I'. FOpu, Y. lapBuH.

Tabmuuelr u  cxembl: «Bo3nukHoBenne ConHeUHOH cHCTeMbl», «Pa3Buthe
OpraHUYEeCKOro MUpPay, «PacturenpHas KJIETKa, «KuBoTHas KJIETKa,
«IIpokapuornueckas KieTrka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro  MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKA M YEJIIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE M€CTa MAJICOHTOJIOTUYECKUX HAXOJIOK IMPEKOB COBPEMEHHOI'O YEIIOBEKa,
«/lpeBuenmme smroam», «/JpeBHue  mroan», «llepBble  COBpEMEHHBIE  JIIOAU,
«YenoBeyeckue pach».

O6opynoBanue: myJisbku «lIpoucxoxaeHue denoBeka» (OHOCTHI aBCTpaJONMUTEKA,
MUTEKAHTPOTA, HEAHJEPTAJblla, KPOMAHBOHIIA), CICMKH WM H300pPKECHHS KaMEHHBIX
opyaui EPBOOBITHOTO YeJIoBeKa (KaMHHU-YOTITEPHI, pyOurna, ckpebiia),
reOXpPOHOJIOTHYECKast Tabnuia, KoJeKiuss «®DopMbl COXPAaHHOCTH  HMCKOMAEMbIX
YKUBOTHBIX U PACTCHUN.

JlaGopaTopHble ¥ NpaKkTHYecKue padoThbl:

[Ipaktuueckas padora No 1. «M3yueHue wHCKOMaeMbIX OCTAaTKOB PACTCHUH U
KUBOTHBIX B KOJUICKIIHSIX).

DKckypcus «IBOJIONMS OPTraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN
WJIU KpaeBeAueCKUi My3eil).

Tema 3. Opranusmsl U OKpYy Kaloas cpeaa.

DOKoNorus Kak Hayka. 3aJjauyd W pas/eiibl dKOJIOTUHU. MeToAbl 3KOJIOTHMYECKHUX
MCCIENOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenapl oOuTaHUST OPraHM3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, IOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckue  Qakropbl.  Krnaccudukamuss ~— 3KOJOTMYECKUX  (PAKTOPOB:
abnoTuyeckue, OMOTUUYECKUE U aHTPOIOreHHble. JleiicTBue sKoIornyeckux (hakTopoB Ha
OpraHU3MBI.

AOGuoTtnueckue (HaKTOphl: CBET, TEMIeEparypa, BIAKHOCTh. doroneproausm.
[Ipucrnoco6yieHus OpraHU3MOB K JEUCTBUIO a0uMoTHYecKkuX (akTopoB. buosorunyeckue
PUTMBI.

buotnyeckue daktopel. Buasl OHMOTHYECKMX B3aWMMOJCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOM0O3 u ero ¢opmel. [lapasutusm, Koomepaius, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpaIN3M. 3HAUCHHE
OMOTHYECKUX B3aUMOJCHCTBUM JUIsl CYIIECTBOBAaHUS OPraHU3MOB B  IPUPOJHBIX
CO0O01IeCTBAaX.

DKOJIOTUYECKHE XAPAKTEPUCTUKHU MOnyiasiuud. OCHOBHBIE MMOKA3aTeNId MOMYJISALIHH:
YUCJICHHOCTh, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. JluHaMuka
YUCJICHHOCTH TOIYJISILIUU U €€ perysiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynee, O. ['ekkens.



Tabmumer um  cxemsl: kaptra «lIpupomubie 30HBI 3emium», «Cpeapl oOMTaHUS
OpraHu3MoBy, «Dotonepuoauzmy, «llomynsauumny, «3aKOHOMEPHOCTH POCTA YUCIICHHOCTH
nonyJsuu nHQy30puu-Typenbkny, «ITumessie nemnm.

JlaGopaTopHble U NpaKTHYeCKHE PadoThI:

JlaGoparopnas padora Ne 3. «Mopdonorndeckre 0COOCHHOCTH PAaCTCHUN M3 Pa3HBIX
MECT OOUTaHUS.

JlaGopaTtopHast pabora Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE YCPCHKOB

KoJieycay.
[Tpaktuueckas padora No 2. «Ilomcu€r MIOTHOCTM TOMYJNSIUN pa3HBIX BUIOB
pacTeHu».
Tema 4. Coo01ecTBa M IK0JOrH4eCKHe CHCTEMbI.
CooOmecTtBo opraHu3mMoB — OuoneHo3. CTpykTypel OHOLIEHO3a: BHUAOBas,

poCTpaHCTBEHHas, Tpoduueckas (mumieBas). Buapl-nomuHanTsl. CBsi3U B OMOIIEHO3E.

DKonoruyeckue cucrteMsl (9kocuctembl). [loHaTue 06 skocucTeMe U OHOreOIeHO3e.
OYHKIIMOHAJIBHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BeniecTB U MOTOK 3HEPIUM B 3KocucteMe. Tpoduyeckue (MUILIEBbIE) YPOBHU
skocuctemsbl. [lumessie nenu u cetn. OCHOBHBIE TOKa3aTeIN SKOCHCTEMBI: OMomacca,
MPOIYKIKA. DKOJIOTHUYECKUE TUPAMUIbL: MPOAYKIIMH, YUCICHHOCTH, Onomacchl. CBOMCTBa
HKOCUCTEM: YCTOMYUBOCTh, CAaMOperyJisitusd, pazpurue. CyKieccusl.

[IpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI O3€p M PEK. DKOCHUCTEMAa XBOMHOTO WU
HIMPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOT€HHBIE HKOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpazue kak  Qakrop ycroumBocTH  dKocucteM. CoxpaHeHue
OMOJIOrMYeCcKOTo pa3HooOpa3us Ha 3eMIie.

VYuenue B. 1. Bepuanckoro o 6uochepe. ['panuiipl, coctaB u CTpyKkTypa 6Mocdepsl.
Kupoe BemiectBo U ero pyHkuuu. OcodeHHOCTH Guocdepsbl Kak T100anbHON S3KOCUCTEMBI.
JuHamudeckoe paBHOBecHE U 0OpaTHas CBA3b B Ouocdepe.

KpyroBopoTsl BelecTB 1 OMOr€OXMMUYECKHUE IIUKIIBI JIEMEHTOB (Yriaepoa, a3oTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBO B Oumochepe 3emyu. AHTpPONOreHHbIE H3MEHEHUss B Ouocdepe.
['11oGanbHbIE YKOJTOTUYECKUE TTPOOTIEMBI.

CocymecTtBoBanre Tpupoabl U udeioBedecTBa. CoxpaHeHue OmopazHooOpasus Kak
OCHOBa ycTtonunBocTH Onochepbl. OCHOBA palMOHAIBHOIO YIPABIEHUS MPUPOIHBIMU
pecypcaMu U UX UCHoJIb30BaHue. JJoCTrkeHus: OMOJIOTHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuel u  cxembl: «llumeBple 1enm», «bHOIEHO3: cOCTaB M CTPYKTypay,
«IIpuponnbie coobmecTBay, «llenu nuranusy, «IKojgoruyeckas nupamuaay, «buocdepa
U 4YeJIOBEK», «JKOCHUCTEMA LIMPOKOJUCTBEHHOIO Jecay, «DKOCHCTEMA XBOMHOTO JIECA»,
«buoiieHo3 BogoéMa», «ArpoieHo3», «lIpumepHbIe aHTPONMOTCHHBIC BO3JCHCTBUS Ha
IpUpOaY», «BaxkHEeHIIe HCTOYHUKH 3arpsi3HEHUS BO3/lyXa U TPYHTOBBIX BOA», «IlouBa —
BaXKHEHIIasi cocTaBistomas ouocdepo», «DakTopsl Aerpaganuu mnousy, «llapHUKOBbIN



abdexT», «DakToppl pPaAMOAKTHBHOTO 3arpsi3HeHus Ouochepnr», «OOmas cTpykTypa
ouochepr», «PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH OUOChEphD,
«KpyrosopoT yriieponaa B Ouochepe», «KpyroBopor azora B IpHUpoae».

OOopynoBanue:  Mojenb-aniuiMkanuss  «TunuuHbsle  OMOLIEHO3BD»,  TepOapwuii
«PacturenbHple cooOmiecTBa», Koyuiekiun «buoreHnos», «Bpeautenn BaKHEHIIMX
CEJIbCKOXO3SIMICTBEHHBIX KYJbTYp», TepOapuu W KOJJICKIIMH PACTCeHUH U KUBOTHBIX,
NpUHAAJIeKAIINE K PAa3HBIM 3KOJOTMYECKHM TIpynmnaMm oOJHOro Buaa, KpacHas kHura
Poccuiickoit @eaepannu, n300pakeHUs OXPAHSIEMbIX BUJOB PACTEHUN U AKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110 BMOJIOTUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMA

Cornacio ®I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K PeE3yJibTaTaM OCBOEHUS
oOy4aromuMuCs  IporpaMM  CpefHero  obmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaIpPEeAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS IMpeaMeTa « buonorusy BbIICICHbBI
CJIETYIONTUE COCTABIISIONINE: OCO3HAHUE OOYYaIOMMMUCS POCCHUUCKOW TPaKTaHCKOH
UJEHTUYHOCTU — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIIPEIETICHHUIO,
HaJU4Yue MOTHBAIUM K OOY4YeHUIO OUOJIOTUHM, IEJICHAINIPABICHHOE PA3BUTHE BHYTPEHHUX
yOeXKJICHUN JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH U HMCTOPUUECKUX TPAJAUIIUI
pa3BUTHs OWMOJOTMYECKOTO 3HAHWS, TOTOBHOCTh W CHOCOOHOCTh OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS B CBOEH JESATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMHU,
NPUCYIIUMU  CHUCTEME OHMOJIOTMYECKOTO  00pa3oBaHMs, HaJIMYHE DKOJOTHYECKOTO
MPaBOCO3HAHUSI, CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIC TUTaHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOEHUSA IMpeaMera «bHUOJOTHUS JOCTUTAalOTCS B
CMHCTBE YYEOHOW M BOCIUTATEIILHON JESITEIIbHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU
POCCUHCKUMH  COIMOKYJIBTYPHBIMH, HMCTOPUYECKUMU U  JYXOBHO-HPaBCTBEHHBIMU
IEHHOCTSIMHU, TMPUHATHIMK B OOIIECTBE TMpaBWIaMU W HOPMAaMHU TMOBEACHUS U
CIIOCOOCTBYIOT TIPOIIecCaM CaMOIO3HAHUS, CAMOBOCTIMTAHUS M CAMOPA3BHUTHSI, PA3BUTHS
BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTU3MA, YBAXKEHHS K 3aKOHY U MPABOMIOPSIKY,
YeJIOBEKY TpyJia M CTapIieMy MOKOJICHUIO, B3AUMHOI'O YBaXKEHUsI, O€PEKHOTO OTHOIICHUS
K KyJbTYPHOMY HAaCIEOUI0O M TPaJWLMIM MHOTIOHAIMOHAIBHOTO Hapoaa Pocculickoii
denepanuu, TPUPOAE U OKPYKAIOLIEH Cpeae.

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS YyuyeOHOro mnpeamera «buomorus» mOMKHBI
OTpakaTb  T'OTOBHOCTh M CIIOCOOHOCTh  OOYYarOUIUXCS  PYKOBOJCTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEHN MO3UIIMEN TUYHOCTH, CUCTEMOMN 1IEHHOCTHBIX OPUEHTAIINM,
MO3UTHUBHBIX BHYTPEHHUX YOEXICHWH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM I[EHHOCTSIM
pOCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M ONbITa JCATEIBHOCTU B
MPOLECCE peAIM3alMi OCHOBHBIX HAIIPABJICHUU BOCHMUTATENIBHON NESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKITAHCKON TMO3UIIMU OOYy4YaIOIIEerocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpPaB M OO0S3aHHOCTEH, yBa)KEHHUE 3aKOHA M
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESITENIbHOCTU MPHU CO3JIaHUU YUYEOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M IO3HABATEIbHBIX 3aJ/1ay, BBIMOJHEHUH OHOJOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNATh COOCTBEHHYIO TO3WIIMIO MO OTHOIICHHWIO K SIBICHHSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€;



YMEHHE YUYWUTHIBAaTh B CBOMX JIEHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEW C pa3sHbIMH yOEKIEHUSMH, KYJIbTYPHBIMH IIEHHOCTSAMH U
COI[MAJIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBIMOTHEHUS YUYEOHBIX,
IO3HABATEIBHBIX M MCCIENOBATEIILCKUX 337a4, YBAXUTEIBHOTO OTHOUIEHHUS K MHEHHIO
OTIIMIOHEHTOB TP OOCYKICHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU 1€ TETLHOCTH;

2) IaTPMOTUYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHMCKONM T'pPa)KJaHCKOW HISHTUYHOCTH, IATPHOTHU3MA,
YBAXXEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTM Iiepel PomuHOM, ropuoctu 3a
CBOM Kpau, CBOW PoauHy, CBOM S3BIK W KYJIbTYPY, HIPOLJIOE H HACTOSIIEE
MHOT'OHAIlMOHAJIBHOTO Hapoaa Poccun;

LIECHHOCTHOE OTHONIEHHWE K TMPHUPOJHOMY HACIECAUI0O W NaMSITHHUKAM IPUPOIBI,
JOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCHUMCKMX YYEHBIX B CTAHOBJICHHUE U DPa3BUTHE
OMOJIOrMY, TMOHUMAHUS 3HAYEHUs] OMOJOTMH B TMO3HAHMM 3aKOHOB MPHUPOJIbI, B KU3HU
YeJI0BeKa M COBPEMEHHOTO 00IIECTBa;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CiHyKeHHI0O u 3ammurte OTtedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCHICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHUSI;

CIIOCOOHOCTh ~ OIICHWBATh CHUTyallUl0 W MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POJUTEISIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHSATUS IIEHHOCTEH CEMEWHOM XW3HU B COOTBETCTBUU C TPaJULIHUSIMU
HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUY, BKJIIOYas OJCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHUMAaHHUE YMOIMOHAIIBHOTO BO3JICUCTBUSI KUBOU MPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHUIO B Pa3HbIX BUAAX HUCKYCCTBA, CTPEMIICHUE MPOSIBIATH
KauecTBa TBOPYECKOW JTUYHOCTH;

5) ¢usnueckoro BoOCNUTAHHUS, (POPMUPOBAHUA KYJbTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIArONOJIYYns:

MMOHMMAaHUE M peaju3amus 370pOBOro M 0Oe30MmacHoro obpasa XKH3HHU (370pOBOC
MUTaHUE, COOJIOJICHUE TUTUECHUYECKUX TPaBWJI M HOPM, COATaHCUPOBAHHBIA PEKUM
3aHATUN M OTJbIXA, peryisipHas ¢u3udecKas akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (hPM3UYECKOMY U MICUXUYECKOMY 370POBbIO;

MOHMUMAaHUE IEHHOCTH TMPAaBWJI WHIWBUIYAIBHOTO U KOJUICKTUBHOTO O€30MacHOTO
IIOBEJICHUS B CUTYALUSX, YTPOXKAKOLINX 3J0POBBIO U KU3HU JIOJIEH;



OCO3HAHUE TMOCIEACTBUM U HENPUITUS BPEAHBIX MPUBBIUEK (YIOTPEOJICHUS
aJIKOT'0JIsl, HAPKOTUKOB, KYPEHHUS );

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTU MacTepCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K AaKTHBHOM JICITCIBHOCTHM TEXHOJIOTMYECKOM M  COLMAJIbHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMMPOBATh, IUIAHUPOBATh M  CaMOCTOSITEILHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

UHTEpeC K pas3IuuHbiM cdepaM MNpodheCCUOHATIBHOM JEATEeNbHOCTU, YMEHHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oymymiedl mpodeccuu W peain30BBIBATH COOCTBEHHBIE
YKU3HCHHBIC TIJIaHBbI;

TOTOBHOCTh M CIHOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU,

7) 3K0JIOrn4eCKOro BOCIMTAHMS

AKOJIOTMUECKH IIeJIECO00pa3HOe OTHOIICHUE K MPHUPOJIC KaK MCTOYHHKY YKU3HU Ha
3emJie, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIIIEHUE  yYPOBHS ~ DKOJOTUYECKOM  KyJbTYphl:  MPUOOPETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYIKOB W OIEHKH MX BO3MOXHBIX IMOCIEIACTBUM NJIsi OKpY KAloIIeH
Cpelibl;

OCO3HAHUE II100aJIbHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U IyTeH UX PeIICHHUS;

CIIOCOOHOCTh MCIOJIb30BAaTh NpHOOpeTaeMble MpU U3YyYECHUU OUOJOTUU 3HAHUSI U
YMEHUS TPU PEIICHUU TPOOJIEM, CBS3aHHBIX C PAIMOHAIBHBIM IMPUPOIONOIE30BAaHUEM
(cobmroieHre MpaBuUIl TTOBEICHHS B MPUPOJIE, HAPABICHHBIX HA COXPAHCHHE PAaBHOBECHS
B DKOCHCTEMAXx, OXpaHy BUJIOB, DKOCUCTEM, OHochephl);

AKTUBHOE HEMPUATHE JICUCTBUMN, IPUHOCAIIUX BPEJl OKPY>Karollel NpUpoaHON cpenie,
YMEHHE MPOrHO3UPOBATH HeOJIaronpusTHBIC 9KOJIOTHYCCKHUE MTOCIICACTBUS
MPEANPUHUMAEMBIX JICMCTBUN U TIPEIOTBPAILATh UX;

HaJM4Yue Pa3BUTOrO HKOJOTUUECKOTO MBIIUICHUS, IKOJIOTUUECKOW KYJIbTYPHI, OMbITA
JEATeIbHOCTU HSKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBAaThCS HMHU B
IM03HABATEIbHOW, KOMMYHUKATUBHON Y COUMAIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOMN JEATEIBbHOCTU SKOJIOTUUECKOW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAayKM U OOILECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM W  UYWTATENbCKOM KYJIBTYphl KaK CpEJICTBa
B3aUMOJICHCTBUSI MEXKTY JIFOJbMU U MMO3HAHUS MUPA;

noHUMaHue crennukr OUONIOTHU KaK HayKH, OCO3HAHUS €€ poyin B (OopMUPOBAaHUHU
palMoOHAJIBLHOTO HAyYHOTO MBIIUICHUS, CO3JIaHWH I1IEJIOCTHOTO TMPEJICTABICHUS 00
OKpY’)KarollleM MHUpEe KaK O €JUHCTBE MPUPOBI, YEJIOBEKAa W OOIIecTBa, B IMO3HAHUU
NPUPOJIHBIX 3aKOHOMEPHOCTEM MW  pelIeHWd NPoOJeM COXpPaHEHUs] MPUPOJHOTO
PaBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OHWOJIOTHH IS COBPEMEHHOW ITMBHIIM3AIIUN:
oOecrieueHrs] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX



OMOTEXHOJIOTUM, CIOCOOHBIX pEIIaTh PECypCHbIE TPOOIEMBbI Pa3BUTHS UYEIOBEYECTBA,
MOKCKA MyTel BbIXOa U3 TJIO0ATBHBIX SKOJIOTMUECKUX MPoOIIeM U 0OecTieueHus nepexoia
K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHAILHOMY HCIOJb30BAaHUIO IMPUPOIHBIX PECYpCOB U
(GhOpMHPOBAHUIO HOBBIX CTaH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYECHUU OMOJOTUYECKUX 3HAHWA B IEJSX IOBBIIICHUS
oOmmiel KyJbTyphbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH
(GyHKIIMOHATBHOM IPAMOTHOCTH 00yJaronuxcs, popMupyeMoi pu u3y4eHUH OUOJIOTHH;

MOHUMAaHUE CYNTHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax,
CIIOCOOHOCTH WCTOJB30BaTh MOJyYaeMble 3HAHMS JJIA aHalM3a W OOBSICHEHUS SIBICHHM
OKPYAIOIIEro MUPA M MIPOUCXOAIINX B HEM U3MEHEHUH, yMEHHUE JIeIaTh 00OCHOBaHHbBIE
3aKJIFOYCHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOMIUXCS JAHHBIX C IEIBI0 MOIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIHLHO MCIOJIb30BaTh OMOJIOTUUECKHUE 3HAHUS JJISI PEIICHUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JICSITCIIbHOCTH, TOTOBHOCTh  OCYIICCTBIISTH
MIPOCKTHYIO M HCCIICIOBATEBCKYIO ACATENHPHOCTh HMHINBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTH M CITOCOOHOCTh K HETPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUU MO OMOJOTUU B COOTBETCTBUU C >KHU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl OCBOEHUs YyuyeOHoro mnpenMera «buonorus»
BKJIFOYAIOT:  3HauYMMble  JJI1  (OPMUPOBAHHS  MHUPOBO33pPEHHUS  OOYydYaIOIIHUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIleHay4YHble TOHSTHS, OTpaXKarollue
LEJI0CTHOCTh HAYYHOU KapTUHBI MUpPA U CIIEUU(PUKY METOJIOB MO3HAHMSI, UCTIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SBJIECHUE, IPOLECC, CUCTEMA, HAYUHBIM (axT,
OPUHLMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIeOBaHHE, HaAOIIOJEHUE,
U3MEpEHUEe, OKCIEPUMEHT ¢  JPYruX), YHHUBEpCaJbHbIE Yy4YeOHbIE  JCUCTBUS

(mo3HaBaTesIbHbIE, KOMMYHHKATHBHBIE, PEryJIATUBHEIC), o0ecITeunBaroIIne
dbopMupoBaHre  (PYHKIMOHAIBHOH T'PaMOTHOCTH W COIMAIBHOH  KOMITCTCHIIMH
oOyyJarommxcs, CITIOCOOHOCTH 00yJaroImuXxcs HCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC YUeOHbIE JeHUCTBUS
B MIO3HABATEJIbHOM U COLMATIbHOU ITPAKTUKE.

MetanpenMeTHbIE  pe3yJIbTaTbl  OCBOEHHUS  MPOrpamMMbl  CPEAHEro  oOIIero
00pa30BaHUs JOJIKHBI OTPAXKATh:

OBJaieHne yHMBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH 1eHCTBUSMU:

1) 0a30Bble JJOrHYeCKHe IeHCTBUS:

CaMOCTOATENIBHO (POPMYJIMPOBATh U AKTYaJIU3UPOBATh MPOOJIEMY, paCCMaTPUBATh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW MPHUEMBI JIOTMYECKOTO MBIIUICHUS (aHan3a,
CUHTE3a, CpPaBHEHHUS, KiacCcUpUKaIKU, 0000IIEHN ), PACKPhIBATh CMBICI OMOIOTHYECKUX
NOHATUN (BBIACIATh HMX XapaKTEpHbIE NPU3HAKH, YCTAHABIMBATH CBS3H C JPYTUMHU
MOHSATUSIMHU );



OMpEeNEeNATh LENN JAEATEIbHOCTH, 3aJaBas napaMeTpbl U KPUTEPUH UX JOCTHKECHUS,
COOTHOCUTb PE3YJIbTAThl JEATEIIBHOCTH C OCTABICHHBIMU LETSIMH;

UCIIOJIb30BaTh OMOJIOTMYECKUE TMOHSITHS ISl O0OBICHEHUS (DAKTOB W SIBIICHUM >KHUBOM
PUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, JIE€IYKTUBHBIC, MO AHAJOTUH),
BBISIBIISITh  3aKOHOMEPHOCTH M NPOTUBOPEYMS B  PACCMATPUBAEMBIX  SIBICHUSX,
bopMyJIMPOBATH BBIBOJIBI U 3aKIIFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CpPEJCTBA JUIsl MPEJCTABICHUS CYHIECTBEHHBIX
CBSI3€H M OTHOIICHWA B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTHBOPEUUI
Pa3HOTO POJia, BBISIBIICHHBIX B PA3TUYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarpiBaTh IUIaH PEIICHUS MpoOJeMbl € Y4Y€TOM aHaIM3a HMMEIOIINXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIbHOCTh, OIIEHMBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJAVMHUPOBATh U BBINOJHATh PabOTy B YCJIOBHUSIX PEAIHHOTO, BUPTYyaJIbHOTO W
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIeM.

2) 6a3oBbIe HCCIeA0BATEIbLCKHE 1eHCTBUS:

BJIQJIETh HAaBbIKAMHU Y4YEOHO-HUCCIICIOBATEIbCKOM U MPOEKTHOM JeATETbHOCTH,
HaBBIKAMU pa3pelIeHus] MpoOJeM, CIIOCOOHOCThI0O U TOTOBHOCTBIO K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHECHHUIO Pa3JIMYHBIX METOO0B
MO3HAHUS;

WCIIOJIb30BaTh Pa3JIMUHbIE BUBI JCSITEIHLHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEpIIpeTaluu, TpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CUTYyallUsX, B TOM YHCIIE
IIPY CO3/IaHUH YICOHBIX M COIMATIBHBIX TTPOEKTOB;

dbopMHpOBaTh HAYYHBIM THUII MBIIIJICHUS, BIAJIETh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4yu B 00pa30BaTEIbHOM JIE€ATEIbHOCTH
Y KU3HEHHBIX CUTYAIUSX;

BBISIBJISITh ITIPUUMHHO-CIICICTBEHHBIE CBSI3U M aKTyaJIUu3HpPOBATH 3aJlayy, BbIJABUTATh
TUINOTE3y €€ pelleHus, HaXOAUTh apryMEHTHI JIJIs J0Ka3aTelIbCTBA CBOMX YTBEPKJICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJYYEHHBIE B XOJAE PELICHUS 3aJauyd pPe3yJbTaThbl, KPUTUUECKHU
OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

JIlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBIISTh LIEJICHANPABICHHBIN TOUCK IEPEHOCA CPEACTB U CIIOCOOOB JIEUCTBHS B
poecCHOHANBHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHHWS B TIO3HABATEIBHYI0 U TPAKTHYECKYI0 0O0JIacTu
KU3ZHEACATEITLHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE UJEH, IPEAJIaraTb OPUTrHHAIBHbBIE MOAXO/bl U PEUICHUS, CTABUTh
poOJIeMBbI U 3a/1a4H, I0MYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopManmei:



OPUEHTHPOBATHCSI B PA3IUYHBIX MCTOYHHMKAX WHGpoOpManuu (TeKcTe y4eOHOro
nocoOusi, Hay4HO-IOMYJISIPHOM nuTeparype, OMOJIOTMYECKUX CIIOBapsiX M CHPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B MIHTepHeTe), aHAIM3UpOBaTh HHYOPMALIUIO PA3TUYHBIX
BUJIOB W (OpPM TPEJCTaBIEHUS, KPUTUYECKH OLEHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYHBOCTb;

(bopMyIMpOBaTh 3aPOCHl U MPUMEHATH Pa3iINYHbIe METOJbI MPHU MOUCKE U OTOOpE
Ouonornyeckoi nHGopmalu, HEOOXOUMOI 17151 BBITIOJIHEHUS YUeOHbIX 3a/a4;

npuoOpeTaTb  OMNBIT ~ HCMOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW, COBEPIICHCTBOBATh KYyJbTYPY AKTUBHOIO HCIIOJNb30BAaHUSA PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTUMAJIbHYIO (POpMY NpelcTaBiieHUs OUOIOTrHYECKO
uH(popmaiuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEJICTBA MpU paboTe ¢ OMOIOTUYECKOM
uHpopMaluel: MPUMEHITh XUMUYECKHE, (U3MYECKHEe U MAaTeMaTU4YEeCKHE 3HaKU MU
CUMBOJIBI, (popMyJibl, aOOpeBUaTypy, HOMEHKIATYPY, UCIOJIb30BaTh U MPEeoOpa30BbIBATh
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIa/IETh HABBIKAMHU pACMO3HaBaHUS M 3alIUThl HHOpManuu, UHPOPMAIMOHHOMN
0€3011aCHOCTH JTUYHOCTH.

OgyaieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) oO1enme:

OCYIIECTBISATh KOMMYHMKAIIMM BO BCeX cdepax >KU3HU, aKTUBHO Y4YacCTBOBATh B
JMaJIOTe WM JUCKYCCUU IO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI,
BBICKa3bIBaTh CYXJEHHUS OTHOCUTEJIHHO BBINOJHEHHUS MpeasiaraeMoil 3aJaud, YYUThIBaTh
MHTEPECHI U COTJIACOBAHHOCTD MO3UIMI IPYTUX YYACTHUKOB IMAJI0ra WIH IUCKYCCHUHN);

pacro3HaBaTh HeBepOaJbHbIE CPEJICTBA OOIICHUS, TOHUMATh 3HAYCHHE COIHMATbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyalud, yMETb CMsI4aTh
KOH(DJIMKTBI U BECTU NIEPETOBOPHIL;

BJIAJAECTh PA3IMYHBIMU cHoco0aMu OOIIEHHS M B3aUMOJACHCTBUS, MOHUMATh
HAMEpPEHUsl IPYTHX JIIOJCH, MPOSIBIATH YBaKUTEIbHOE OTHOIIEHHWE K COOECEHUKY U B
KOppEeKTHOM popme hopMyTUpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CpPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

NOHMMATh W UCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHAMBHUAYAJIbHON pabOThI
IpU peUIEHUU OMOJOTMYECKON MpoOsemMbl, 000CHOBBIBATh HEOOXOJAUMOCTh MPUMEHEHUS
rpynnoBbIX (JOPM B3aUMOJEHCTBUS MIPU pELICHUH y4eOHOH 3a1auH;

BbIOMpATh TEMAaTUKY U METO/bl COBMECTHBIX ACHCTBUI C yUETOM OOILIUX UHTEPECOB U
BO3MOYHOCTEM Ka)10r0 YieHa KOJIJIEKTHBA,

NPUHUMATh eI COBMECTHOM JESTENbHOCTH, OPraHU30BbIBATH U KOOPJIWHUPOBAThH
JEUCTBUSA 1O €€ NOCTHKEHHUIO: COCTABIIATH IUIAH ACHUCTBUM, PACIIPENENATh POJIU C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pPe3yIbTaThl COBMECTHOM PabOThI;

OLICHUMBAaTh KauyeCTBO CBOET0 BKJIaJa M KaXJIOr0 Yy4YaCTHHKAa KOMaHIbl B OOLIMIi
pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;



Ipeularatb  HOBBIE  IIPOEKTHI, OLEHMBAaTh MAEU C IO3UIMM  HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHUE B PA3IUYHBIX CUTyaLUsX,
IPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATHBHBIM.

OgBiaieHHe YHMBEPCAJIBHBIMH PeryJIsTHBHBIMH AeHCTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA ISl BBISBICHUS MPOOJEM U UX PEIICHUs B
YKU3HEHHBIX U YUYEOHBIX CUTYaLIHSX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHMN 1IEJIEBbIE M CMBICIOBHIE YCTAaHOBKU B
CBOMX JEHUCTBUAX U IOCTYIIKaxX II0 OTHOILIECHUIO K JKMBOM IIPUPOJE, CBOEMY 30POBBIO U
3I0POBBIO OKPYKAKOIIUX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  IO3HABATENBHYIO  JIEATEIBHOCTb,  BBIABIISITH
npoOiemMbl, CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIC 3a7adll B 00pa3oBaTEbHOMN
JEATEIIbHOCTH U JKM3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS MNpoOJieMbl € YYETOM HMMEIOUIUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTCHUM;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTo MpeIMETa Ha OCHOBE JIMYHBIX [TPEANOUYTEHUH;

JieaTh OCO3HAHHBIA BBIOOpP, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW 3PYIUIUU B Pa3HbIX
00JacTsX 3HAaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM;

BJIAJ€Th HAaBBIKAMHM I103HABATEJIbHONW pe(IIeKCMM KaK OCO3HAHMSI COBEPIIAEMBIX
JIEMCTBUM M MBICIUTENIBHBIX IPOLIECCOB, MX PE3YJIbTATOB M OCHOBAHWW, WCIIOIb30BAaTh
npuémbl peIeKCUU IS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUXKECHMIO;

IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIbHOCTH;

3) npuHATHE ce0s U APYIUX:

OPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI MU apPTYMEHTBHI IPYTHUX NP aHAIIM3€E PE3yJIbTaTOB JIEATEIBbHOCTH;

MPU3HABATH CBOE MPABO U MPaBO JPYrUX HA OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTOro YeIOBEKa.

NHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpamMmbl COO mo Ouonoruu Ha 0a30BOM
YpPOBHE BKIIOYAIOT crenuduueckue s ydeOHoro mnpeamera «buoOrus» HaydHbIE
3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI TTO OCBOEHUIO, MHTEPIIPETALNK U MPEeoOpa30BaAHUIO
3HAHUM, BUJIBI JCSATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUU B
pa3TUYHBIX YYEOHBIX CHUTyalMsiX, a TakKe B PEAIbHBIX JKU3HEHHBIX CHUTYaIHsIX,



CBSI3aHHBIX C OuWojorueil. B mporpamme mnpeaMeTHble pe3yJbTaThl MPEACTABICHBI IO
rojam oOy4eHHs.

[IpenmeTHble pe3yabTaThl OCBOCHHS yueOHoro mpeamera «buonorus» ¢ 10 knacce
JTOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE U POJIK OMOJIOTUH B CUCTEME HAYyYHOTO 3HAHUSA
€CTECTBEHHBIX HAayK, B ()OPMHpPOBAaHHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI
MHpa W Hay4HOIO MHUPOBO33PEHHS, O BKJIAJE POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
OHMOJIOrOB B pa3BUTHE OMOJIOTHH, (YHKIHOHATBHOW IPAMOTHOCTH YeJIOBEKa ISl PEIICHUS
YKU3HCHHBIX 3a7a4;

YMEHHUE DPACKPBIBATh COJEPKaHHE OWOJIOTMYECKHUX TEPMUHOB U TIOHSTHM: >KU3HB,
KJIETKa, OpraHu3M, MeTa0oin3M (0OMEH BEIEeCTB U IPEBpallleHue SHEPruu), roMeocTas
(camoperynsiuusi), ypOBHEBas OpraHu3alus >KUBbIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpoyKuus), HaclIEeACTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHUE U3JIaraTh OMOJIOrHYecKre Teopuu (KJIETOYHAs,, XPOMOCOMHAsI, MyTallMOHHA,
LEHTpaJIbHAs J0rMa MOJIEKYJIsipHON Ouonorun), 3akonsl (I'. Menaens, T. Moprauna, H. H.
BaBunoBa) u yweHus (0 ILEHTpax MHOroo0Opas3us W HPOUCXOXKIEHUS KyJIbTYPHBIX
pactenuii H. 1. BaBuioBa), onpeensiTe rpaHUIbl UX MPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHE BJAJE€Th METOJaMH HAy4yHOTO II03HAaHUS B OWOJIOTHMHU: HAOIIOACHHE U
OMMCAHHE JKUBBIX CHUCTEM, MPOLECCOB U SBICHUN, OpraHu3alus | MPOBEJACHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIABUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXIy HCCIEIyeMbIMH BEIMYMHAMH, OOBSICHEHHE TOJYYEHHBIX  PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHATHMA, TEOPUM M 3aKOHOB, YMEHHE JieJlaTh BBIBOJBI Ha
OCHOBAHMH TOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE IPU3HAKUM BHUPYCOB, KIETOK NPOKAPUOT U
9YKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOCHHOCTH IPOIIECCOB:
oOMeHa BEIECTB M IMPEBPALIEHUS SHEPIUU B KIETKE, (POTOCHUHTE3a, MJIACTHUYECKOIO U
HPHEPreTUYecKoro  oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a, OIUIOJJOTBOPEHUS,
pPa3MHOXEHUS, UHAUBUIYAJLHOTO Pa3BUTHSI OpraHu3Ma (OHTOT€HE3);

yMEHHE MPUMEHSTHh I[OJIyYCHHbIE 3HAHMUS [UIsI OOBACHEHUS OMOJIOTHYECKHUX
MPOLIECCOB U SIBJICHUH, JUIsl IPUHATHS MTPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM KU3HU C
el o0ecreyeHus: 0€30MacHOCTH CBOETO 3/I0POBbSl U 3/I0POBbSI OKPYIKAIOIIMX JIIOJIEH,
COOJIOJIEHUsI HOPM TPaMOTHOIO TIOBEACHHMS B OKpY’XKalolled NPUPOJHOM Ccpee,
NOHMMaHHE HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTUKEHHM COBPEMEHHOH OHOJOTHH H
OMOTEXHOJIOTUH U1 PallMOHATIBHOIO IPUPOIOTIOIb30BAHUS;

YMEHHUE pelllaTh 3AJeMEHTapHble T€HETUYECKHE 3aJaud Ha MOHO- U JAUTMOpHIHOE
CKpEIIMBaHUE, CIEIUICHHOE HAaCJlEelIO0BaHUE, COCTABJISTh CXEMbl MOHOTMOPUIHOTO
CKpeIMBaHus Ui Mpe/ICKa3aHus HacIe0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINIOJIHATH JTA0OPATOPHBIE M MpPAaKTHYECKUE PabOThI, COONIIONATh MpaBUiia
npu paboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKH  OIICHWBAaTh W  WHTEPIPETHPOBATH  HHQPOPMAIHIO
OMOJIOTMYECKOTO COJIEPKAHMS], BKIIOYAIOLIYI0 I[CEBAOHAYYHbIE 3HAHUS W3 Pa3IUUYHBIX
HMCTOYHUKOB (CpelcTBa MaccoBOM uWH(MOpMAIUU, HAY4YHO-TIOMYJSIPHBIE MAaTepHUaIbl),



OTUYECKUE  aCMEKThl COBPEMEHHBIX  HWCCIAEAOBAaHWM B OHOJIOTMH, MEIUIIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO37aBaThb COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIas
OnoyornyecKyo WH(OpPMAIMI0O W3 HECKOJBbKHUX HCTOYHHKOB, TPAMOTHO HCITOJIB30BaTh
MOHATUIHBIN ammapat OMOJIOTHH.

[IpenmeTHble pe3yabTaThl OCBOCHHS yueOHOro mpenmera «buonorus» ¢ 11 knacce
JIOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYYHON KapTHUHBI
MHpa W HAay4YHOTO MHUPOBO33PEHHS, O BKIAJE POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTHH, QYHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA JUTSI PEIICHHMS
YKU3HCHHBIX 3a7a4;

YMEHUE PACKpPBIBATH COJCpX)AaHUE OWOIOTHYECKUX TEPMUHOB W TIOHATHUW: BH]I,
NOMyJISIKA, TEHO(POHJ, HBOJNIONUS, JABUXKYIIME CUJIbl  ((DaKTOphl)  SBOJIOLNH,
MPUCTIOCOOJICHHOCTh ~ OPraHW3MOB,  BHJI000Opa30BaHHWE, DKOJIOTHYECKHE  (aKTOPBI,
DKOCUCTEMA, MPOIYIECHThI, KOHCYMEHTHI, PEIyICHTBI, MU MHTAHHS, JKOJIOTHYECKas
npaMujia, OMoreoIeHo3, onocdepa;

yMEHUE u3jaratb Ouosiormueckue Teopuu (dBomormoHHas teopust Y. [lapBuHa,
CUHTETHYECKAsT TCOPHSI IBOJIIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIbIIIEBOIO CXOICTBA
K. M. bapa, yepenoBanus riaBHbIX HarpaslieHHM U myTter sBomonuu A. H. Cesepuosa,
yauenust o 6uocdepe B. WM. Bepnamckoro), onpeaensrb TpaHUIBI UX MPUMEHUMOCTH K
’KUBBIM CHCTEMaM;

yMEHUE BJIQJIETh METOJAaMH HAy4YHOTO IIO3HAHWS B OWOJIOTMH: HAOJIOJCHUE U
ONMCAHKWE J>KUBBIX CHUCTEM, TIPOIECCOB U SBJICHWW, OpraHWU3alus ¢ TMPOBEICHUE
OMOJIOTUYECKOTO DJKCIEPUMEHTA, BBIABUKCHUE THUIOTE3bI, BBISBICHUE 3aBUCHMOCTHU
MEXIY HUCCIENyeMbIMU  BEJIMYUHAMH, OOBSACHEHHE TMOJYYEHHBIX  pPE3yJIbTaTOB,
WCITIOJIb30BAaHHBIX HAYYHBIX TIOHATHHA, TEOPHH M 3aKOHOB, YMCHHE JiejaTh BBIBOJBI Ha
OCHOBAHHH TTOJTYYEHHBIX PE3YIHTATOB;

YMEHUE BBIJCISTh CYIIECTBCHHBIC MPU3HAKKA CTPOCHHS OMOJOTUYECKUX OOBEKTOB:
BUJIOB, TIOMYJISALIUNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OHOreoIlcHO30B U
HKOCUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACJIECICTBEHHOW H3MEHYUBOCTH, €CTECTBEHHOTO
otOopa, BUJ000pa30BaHusl, TPUCIIOCOOJICEHHOCTH OPTaHU3MOB, JEUCTBUSI IKOJIOTUUECKUX
(GbakTOpOoB Ha OpraHU3MbI, MEPEHOCAa BEIMIECTB M TOTOKA DHEPTUU B HDKOCHCTEMAX,
aHTPOIIOTEHHBIX M3MEHEHUN B YKOCHCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Ouocdepe;

yMEHUE TIPUMCHATh TIOJYYCHHBIC 3HAHWS Ui OOBSICHCHHS OHMOJOTHYCCKUX
MIPOIIECCOB U SIBJICHUH, JUIsl PUHATHS MTPAKTUYECKUX PEIICHUN B TIOBCETHEBHOM KU3HU C
1ebplo0 o0ecredeHus: 0€30MacHOCTH CBOETO 3/I0POBbSI U 3/I0POBbSI OKPYIKAIOIIMX JIIOJICH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEACHHMS B OKpYJKAalOIIeH TMPUPOJHON cpeje,
MOHMMAaHUE HEOOXOJAMMOCTH HCIIONB30BAHUS JTOCTH)KCHUN COBPEMEHHOW OWOJIOTHH ISt
PaIMOHAIEHOTO MTPUPOIOTIOIH30BaAHNS;

YyMEHUE peliaTh JJIEMEHTApHbIE OHOJOTUYECKUE 3aJa4M, COCTaBISATH CXEMBbI
NIePeHOCAa BEIIECTB U SHEPTUU B SKOCHCTEMaX (1SN MTUTAHMS);



YMEHHUE BBITIOJIHATH JTA0OPATOPHBIE M MPAKTHYECKUE PAOOThI, COONIIONATh MpaBHUiia
npu pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKH  OICHWBAaTh W  WHTEPIPETHPOBATh  HHQPOPMAIHIO
OMOJIOTMYECKOTO COACpKaHMs, BKIIOUYAIONIYI0 TICEBJOHAYYHbIE 3HAHUA U3 Pa3IUYHBIX
HMCTOYHUKOB (CpeIcTBa MaccoBOW WH(MOpMAIUU, HAYYHO-TIOMYJSIPHBIC MAaTEpHAIb),
paccMaTpuBaTh TI00aNbHBIE KOJOTUYECKHUE MPOOJIEMBbI COBPEMEHHOCTH, (HOPMHUPOBATH
110 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO037aBaTh COOCTBEHHbIC IMHCHMEHHBIE W YCTHBIE COOOIIEHMs, 0000Ias
OMONIOrMYecKyl0 MH(POPMAIUI0 M3 HECKOJBKUX HMCTOYHHUKOB, T'PAMOTHO HCIIOJIb30BATh
MOHSATUIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo 4acos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM undgpoBbie
Ne i/m P Kontpoabnsie | IlpakTnyecku (up )
NMPOrpamMmmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI e padoThl
pecypchl
but6mmoreka [{OK
1 b 2 .
HOJIOTHA faK Hayka 0 0.3 https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
2 XK 1
WBBIE CUCTEMBI U UX OpTraHU3alUs 0 0 httos://m.edsoo.r/ 741292
. but6mmoreka [IOK
3 XUMUYECKUH COCTaB U CTPOCHUE KIJIETKHU 8 1 1 hits://m.edsoo ru/7f41 292
bubmoreka [JOK
4 XK 6 0 0
VSHEACATEIRROCTD JICTRH https://m.edsoo.ru/7f41¢292
5 PasMHOXEHME 1 MTHAMBUAYAIBHOE PA3BUTHE 5 1 1 bu6muoteka [{IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh M I3MEHUHMBOCTD 2 0 25 but6mmoreka [IOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekuusi opranu3zMoB. OCHOBBI 3 0 0 bu6nuoreka [JOK
OHMOTEXHOJIOTUHI https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 Peseproe pevs ! ! 0 https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 3 5




11 KITACC

KosmuecTBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P KonTpouabHbI IIpakTH4eckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC
e padoThbl padoThI
pecypchl
bu6mmoreka [JOK
! IBOMONKOHKAs OHOTOTHS ? ! ! https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEHHE U pa3BUTHE )KU3HU Ha 9 0 0.5 bubnmnoreka [JOK
3emiie ’ https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
3 Opraau3Mbl 1 OKpyKaromas cpeaa 5 0 I https://m.edsoo.ru/7f41cc74
Bbu6morexa [JOK
4 CooO11ecTBa 1 HSKOJIOTMYECKHUE CUCTEMBbI 9 0 0 hits:/m.edsoo.ru/Tf4 1cc74
bu6mmoreka [JOK
> Peseproe Bpems 2 2 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 3 2.5




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
ara uudpoBbIe
Nen/m | Tema ypoka KouTtposbHbl IIpakTuyeckue A op
Bcero u3yueHusi | oOpa3zoBaTe/ibHbIE
e padoThbl padoTsbI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucremMe Hayk 1 0 0 02.09.23 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meroabl O3HAHUS )KUBOU MIPUPOIBI.
) [IpakTrueckas padora Ne 1 | 0 0.5 09.09.23 bubnnorexa [JOK
«Hcnonp30BaHue pa3IMUHbIX METOJOB IIPU https://m.edsoo.ru/863e6122
U3YYEeHUU OMOJOTHYECKHX O0OBEKTOBY
b
3 HOJIOTUYECKUE CUCTEMBI, IIPOLIECCHI U UX | 0 0 16.09.23 bubmuorexa [JOK
U3y4YEeHUE https://m.edsoo.ru/863e6564
4 XumMudecKkui cocTaB KieTkd. Boga u | 0 0 23.09.23 bu6nuorexa [JOK
MUWHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
. 30.09.23
5 benku. CoctaB u cTpoeHne OEIKOB 1 0 0 hits://m.edsoo ru/S63e6b72
®epMeHThl — OMOJOTUYECKHE
KatanuzaTopsl. JJaboparopnas padota Ne 1
6 «M3ydyeHne KaTaIuTHIECKON aKTUBHOCTHU 1 0 0.5 07.10.23 bubmorexa HOK
Y ’ T https://m.eds00.ru/863e¢6b72
(hepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaJia3bl)»
bu6mmoreka [{OK
. 14.10.23
7 Y TeBozpL. Jlumntp: ! 0 0 https://m.eds00.ru/863e6870
bu6mmoreka [IOK
. 21.10.23
8 HyxknennoBbie kucnotsl. ATO 1 1 0 httos://m.edsoo.ru/863e6d5c
9 Hcropus u METOIbI U3yYEHHUSI KIETKU. | 0 0 28.10.23 bubmuorexa [JOK
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 KieTka xak 1esocTHas xuBasi CHCTEMA 1 0 0 11.11.23




CrpoeHue 3yKapuOTHIECKON KIIETKH.
JlaGopaTtopHas padora Ne 2 «3yuenue
CTPOCHMSI KJICTOK PACTEHUH, )KUBOTHBIX,

bu6nmoreka [JOK

11 5 5 . 0.5 18.11.23 https://m.eds00.ru/863e6f0
TPHOOB 1 DAKTCPHH TIOX MUKPOCKOTIOM Ha httDs://m.edsoo.ru/863e716c
TOTOBBIX MUKpOTIperapaTax 1 ux
OTIICaHHUEY
bu6mmoreka [JOK
25.11.2
12 OOMEH BEIIECTB WA META00IN3M 0 5 3 httos//m.edsoo.ru/863e 766
bu6nmoreka [JOK
. 2.12.2
13 PorocnTes. XemocnHtes 0 0 3 https://m.eds00.1ru/863e7¢98
bu6nuorexa [JOK
i 09.12.23
14 uepreTutieckuii oomen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN KUK KIeTKU. [lemenue
kieTku. Muros. JlabopatopHas padora Ne 3
15 «Habmroienre MuTO3a B KJIETKaX KOHYHKaA 0.5 16.12.23 bubmorexa LOK
a ' o https://m.edsoo.ru/863e7dc4
KOpEeIlIKa JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 buocunTtes 6enka. Peakiiys MaTpuyHOTO 0 23.12.23 bubmuorexa [JOK
CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
— 12.2
17 Tpancusiiust — OuocuHTe3 Oenka 0 30 3 httos//m.edsoo.ru/863¢796e
bu6mmoreka [JOK
— 13.01.24
18 Hexnerounsie (GopMbl )KU3HU — BUPYCHI 0 3.0 hitos://m.edsoo ru/863e7540
bu6nunoreka [JOK
19 @OpMBI pa3MHOKEHHS OPraHU3MOB 0 20.01.24 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
i 27.01.24
20 Metios 0 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK.
)1 OmnnonorBopenue. JlaboparopHas pabota 0.5 03.02.24 bubnnorexa [JOK
No 4 «M3yuyenune cTpoeHus OJIOBBIX KIETOK ' o https://m.edsoo.ru/863e81b6
Ha FOTOBBIX MUKpPOIpEnapaTax»
22 NuauBuyansHOE pa3BUTHE OPTAaHU3MOB 0 10.02.24 bubmuorexa [JOK




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

” I'eneTnka — Hayka O HaCJlIEeICTBEHHOCTH U 0 17.02.24 bubmmorexa [JOK
M3MEHYUBOCTH o https://m.eds00.ru/863e862

24 3aKOHOMEPHOCTHU HACJIEIOBAHUS 0.5 24.02.24 bubmmorexa [JOK
MpU3HAKOB. MOHOTMOPUIHOE CKPEIINBAHNE https://m.edsoo.ru/863e8878

’5 JurnOpunHoe CKpeuBanmue. 3aKoH 0.5 02.03.24 bubnuorexa [IOK
HE3aBUCUMOI'0 HACJIEAOBAHUS [IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HacleZJOBaHUE MTPU3HAKOB.

JlaGopartopHas pabota Ne 5 «M3yuenue

26 €3yJIbTaTOB MOHOTHOPHTHOTO U 0.5 09.03.24 bubmorexa HOK
pesy pHi ’ o https://m.eds00.ru/863e8c60
JUTHOPUIHOTO CKPEIIUBAHMS Y IPO30(HIIBI
Ha TOTOBBIX MUKpOTIpErapaTax»

7 I'eneruka nona. HacnenoBanue Npu3HAKOB, 0 16.03.24 bubmuorexa [JOK
CLECIUIEHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
N3menunBocth. Henacnencrsennas
M3MEHYHBOCTH. JlabopaTopnast pabota Ne 6.

78 N3yuyenne MmoaudukamoHHOM 0.5 23.03.24 bubnuorexa [JOK
U3MEHYUBOCTH, IIOCTPOEHUE https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO psifia U BapUAIIIOHHOM
KpUBOI»

HacnencrBeHHasi USMEHYMBOCTb.

29 Ha6opaE0pHa;1 pabota Ne 7. «Ananus 0.5 06.04.24 bubnuorexa [JOK
MyTaIui y 1po30¢ sl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenapaTax»

bu6mmoreka [IOK
r 13.04.24

30 CHETHIA HeoBeka 0 https://m.edsoo.ru/863e8d78
PesepBHbIil ypok. O600IIEHHE TIO TEME

31 «HacnencTBeHHOCTs U N3MEHYNBOCTD 0 20.04.24
OpPTaHU3MOB»

bu6mmoreka [JOK
2 27.04.24
3 Cerexups kak Hayka  npouece 0 https://m.edsoo0.ru/863e9214
33 MeToasl U TOCTHKEHHUS CEJICKIIAU 0 04.05.24 bubmmnorexa [JOK




pacTeHUH U KUBOTHBIX

https://m.eds00.1u/863¢9214

34 buotexHonmorus Kak oTpacib IPOU3BOJICTBA

11.05.24

bu6mmoreka [IOK
https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
[MPOTPAMME

34




11 KITACC

KosmuecTBo yacos JIEKTPOHHBIE
ara undpoBbie
Nen/m | Tema ypoka Kontpoasnsbie | IlpakTuueckue A op
Bcero u3ydeHusi | obOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [{OK
2.09.2
1 DBOJIIOLHS U METOJIbI €€ U3yUeHUs 1 0 0 02.09.23 hitps://m_edsoo /36 3ea20e
) Wcropus pa3BuTHs npeacraBieHuii oo | 0 0 09.09.23 bub6nuorexa [IOK
3BOJIOLUU https://m.eds00.ru/863¢9570
bu6nmorexa [JOK
16.09.23
3 MukposBozom ! 0 0 https://m.edsoo.ru/863e9cle
[Tonynsauus kak 3JieMeHTapHasi euHUIA
4 BH1a 1 HBoroIMU. JlabopaTtopHas pabora | 0 0.5 23.09.23 bubnnoreka [JOK
Ne 1 «CpaBHenue BUAOB 1O https://m.edso0.ru/863e99¢6
MOP(OIOTHIECKOMY KPUTEPHIO»
5 JIBrKy1me cuitbl (3J€eMEeHTapHbIe 1 0 0 30.09.23 bubmmorexa [JOK
(hakTOpbI) IBOIOIHH https://m.edsoo.ru/863e9da4
bubmuoreka [{OK
i 07.10.23
6 EcrecTBenHsbIi 0TOOp 1 €ro popMbl 1 0 0 hits://m_edsoo.r/863e9ed0
Pe3ynbratrel 3BOIOIMY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU000pa3oBanue. JlabopatopHas padora | 0 0.5 14.10.23 bubmuoreka [{OK
Ne 2 «Onucanue npucnoco0IeHHOCTH https://m.edsoo.ru/863e9fde
opraHusMa 1 €€ OTHOCUTEILHOTO
XapaKTepa
bubnnoreka [HOK
H 1 21.10.23
8 anpaBJICHUsS U IIyTH MaKpOABOJIIOLUN 0 0 hitps://m_edsoo /86369 e
9 Heob6patumocTs 3BOIIONINN 1 1 0 28.10.23
10 Hcropus xu3Hu Ha 3eMile 1 METO/BI €€ | 0 0 11.11.23
U3YUYCHUS
11 ['unoTressl MPOUCXOKACHUS KU3HN Ha 1 0 0 18.11.23 bubnnorexa HOK




3emite

https://m.edsoo.ru/863ea5a6

PazButue xu3nu Ha 3emMIie Mo 3pam 1

Bbu6nuoreka [JOK

12 0 25.11.23
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOIHU
PacTUTENHLHOTO U )KUBOTHOTO MHUDA. Bu6 110K
nonmoTexa
13 IT o] «M . 02.12.23
paktuteckas padora Ne 1 « 3¥quHe 0.3 https://m.edsoo.ru/863ea8bc
HCKOTIa€MBIX OCTATKOB PACTCHUH U
KHUBOTHBIX B KOJIICKITHSIX)
14 CoBpeMeHHast crucTemMa OpraHu4ecKoro 0 09.12.23 bubnnorexa HOK
Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
1 16.12.23
5 DBOJIIOLMS YeTIOBEKa (aHTPOIOTEHE3) 0 hits://m.edsoo. ru/863eac2c
16 JIBmoxytue cuibl (hakTopsl) 0 23.12.23 bub6nuoreka [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU 3BOJIOIIMH YEJIOBEKA 0 30.12.23
13 UYenoseueckue pacbl U NPUPOJHbBIE 0 13.01.24 bubnnoreka [JOK
aJlanTaIy YeIoBeKa o https://m.edsoo.ru/863eaca2
PesepBHbIit ypok. O600IIeHNE TT0 TeMe
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA 0 20.01.24
3emiie»
20 DKOJIOTHUs KaK HayKa 0 27.01.24
)1 Cpenbl OOUTaHUS U YKOJIOTUYECKUE 0 03.02.24 bubnnoreka [JOK
(hakTopbl https://m.edsoo.ru/863eafec
Abuotnueckue (akropsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue
2 O0COOCHHOCTH PACTCHHIA U3 Pa3HBIX MECT 0.5 10.02.24 bubnnorexa [HOK
oburanus». JlaboparopHas pabota Ne 4. ' o https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEpPEHKOB KOJIEYCa»
23 buotnyeckue akTops 0 17.02.24 bubmorexa HOK

https://m.edsoo.ru/863eb348




DKOJIOrM4ecKHe XapaKTePUCTUKU

nonyssinud. [Ipaktraeckas padorta Ne 2

24 N . 1 0.5 24.02.24
«ITomcy€T MIOTHOCTH MOMYJISIITUI pa3HBIX
BUJIOB PACTEHUI»
bu6mmoreka [JOK
25 Coo006 — 1 02.03.24
OODIICCTBA OPraHusMoB Guoneros 0 https://m.edsoo0.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI) 1 0 09.03.24 bubmmorera [JOK
https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENU IKOCUCTEMBI. Eu6 OK
27 Dxonornyeckue nupamuibl. CBOKMCTBA 1 0 16.03.24 nbnnoteka 11
https://m.edsoo.ru/863eb5fa
skocucreM. Cykieccus
28 [IpupoaHbie 5KOCUCTEMBI 1 0 23.03.24
29 AHTPOTIOTEHHBIE SKOCUCTEMBI 1 0 06.04.24
buocdepa — rinobdanpHas s3xocucTemMa bub6nuorexa [IOK
1 13.04.24
30 3emnn 0 3.0 https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | 0 20.04.24 bubnmnoreka [JOK
onochepsl https://m.edso0.ru/863ebd16
32 YenoeyecTBO B Onochepe 3emin 1 0 27.04.24
13 CocymiecTBoBaHUE TPUPOIBI U | 0 04.05.24 bubmmoreka [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
34 PezepHslil ypok. O6001IeHNE TEMBbI | 0 11.05.24
«Coo0011ecTBa 1 3KOJIOTUIECKUE CUCTEMBDY
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYUEHUKA

* buonorusa. O6mas ouosnorus, 10 knacc/ Cubornazos B.U., Aradonosa U.b., 3axaposa
E.T., Ob1iecTBO ¢ orpaHUYEeHHON OTBETCTBEHHOCTHIO «IPODA»; AKInonepHoe
obmectBo «M3naTenscTBO «IIpocBerienne»

* buonorus. O6mas 6uonorus, 11 kmacc/ Cusornazos B.U., Aradonosa 1.b., 3axaposa
E.T., O0mecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTBIO «/I[PODA»; AKImoHepHOE

obuiectBo «M3narensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. JIpicenko U.B. IToypounsie mnanbl. buonorus. 10 knace. Bonarorpan, n3a-Bo
"Vuurtens"

2. Yepennukona I'.B. ITloypounsie muiansl. buonorus. 1 1 knace. Boarorpaa, uza-so
"Vuurenp"

3. MyxamemxkanoB W.P. TecTsl, 3aueThl, Oauiionpocs! mo 6uosoruu.10-11
Kiaccel.M.:"Bako"

4. Nonuesa A.1O.,Topranos A.B. buonorus B cxemax u tabnumax. dppexruBHas
noaroroBka k EI'D.MockBa

5. Kupunenko A.A. buonorus. COOpHHK 3a/1a4 10 T€HETUKE JJIs MOJITOTOBKU K
EI'D..JIETUOH

6. Kupunenko A.A. MonekynsipHas ouosnorus. COOpHUK pa3HOYPOBHEBBIX 3a/1aHHM
s noarotoBku k EI'D.JIETTOH

7. KonecuukoB C.U. buosorus. DOkomorud. [loaroroska k EI'D.JIET'MOH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

bu6anorexa IJOK

Nudoypoxk

Ypoxk 6uonoruu.pd



