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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke nporpaMMmbl IO OHOJIOTMM TEOPETUYECKYI0 OCHOBY ISt
ompeneneHus TOIXOJ0B K (opMupoBaHHIO colepkaHHUs ydyeOHOro mpeaMera
«buonorus»  cocraBuiaM:  KoHuentyaineHele — nosnoxenus ~ PI'OC  COO o
B3aUMOOOYCIIOBIEHHOCTH LI€JeH, COAepKaHus, pe3yiabTaToB 00yYeHus: U TpeOOBaHUM K
YPOBHIO TOJTOTOBKM BBIMTYCKHUKOB, IOJOXKEHUsS 00 OOIuX LensX M NpUHIMNAX,
XapaKkTepU3YIOIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeIHero oouiero oopazoBaHus B
Poccuiickoit @enepannu, a Takke MONOKEHUS O cnenupuke OUONorum, e€ 3Ha4YeHUN B
MO3HAHUU KUBOW MPUPOABI U 00ECIEUEHNUN CYIIECTBOBAHMS YEJIOBEYECKOTO OOIIECTRA.
CornacHoO Ha3BaHHBIM MOJOXKEHUSM, OMpPEAeNEHbl OCHOBHbIC (DYHKIIMK TPOrPaMMBbI 1O
OMoJIOruu U €€ CTPYKTypa.

[Iporpamma mo Ouosioruu Aa€T MPENCTaBICHHE O IENAX, 00 oOImiel cTpaTeruu
oOy4eHHs, BOCIIUTAHUS M PA3BUTHSA OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOTO MpeameTa
«buonorus», ompenenser 00s3aTeNbHOE MPEIMETHOE COAEP)KAaHUE, €ro CTPYKTYypy,
pacmnpeeneHle mo pasziesiaM 1 TeMam, peKOMEHAYEMYIO MOCIIeI0BAaTENbHOCTh U3yUEHUs
y4eOHOT0 Matepuaia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKU
00pa30BaTeIbHOTO MPOIIecca, BO3PACTHBIX OCOOEHHOCTEH 00yJarOIIUXCA.

B mporpamme 1o OHMOJIOTHM TaKK€ YYHTHIBAIOTCS TPEOOBAHMS K IUIAHHPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M  TMPEIMETHBIM  pe3yJibTaTaM OOy4YeHHs B
(GbOpMHUPOBAaHUM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEILHON JESATEIBHOCTH/y4eOHBIX
JEeUCTBHI 00YyJarOIIUXCS IO OCBOCHUIO COJIEPKAHUS OMOJIOTHYECKOTO 00pa30BaHuUs.

B mporpamme mo Owonorum (10—11 kmaccel, 0a30BBIi YpOBEHb) peaM30BaH
OPUHLMI TNPEEMCTBEHHOCTH B HW3Yy4YeHMH Ouonoruu, Onarojaps uemMy B HeH
MPOCMATPUBAETCS HAMIPABICHHOCTh HA PA3BUTHE 3HAHMM, CBSI3aHHBIX C (popMHUpOBaHHEM
€CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpUEHTALMWA  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, IPEICTABICHUI O 3I0pOBOM 00pa3ze XKU3HH U OeperxHbIM
OTHOILIEHHEM K OKpyXKarmlel npupoaHou cpene. Iloatomy Hapsmy ¢ H3ydeHHEM
001IeOMOIOTHYECKUX TEOPHM, a TakXKe 3HAHUW O CTPOCHHM >KUBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTM OCHOBHBIX NPOTEKAIOIIMX B HHUX IPOLECCOB B IMPOrpaMMe IO
OMOJIOTUN YAEJIEHO BHUMAHUE HCIIOJIb30BAHHUIO IMOJIYYEHHBIX 3HAHUN B IOBCEIHEBHOMN
YKU3HU JIJIS1 PellieHUs MPUKIAIHBIX 3a/1a4, B TOM YKclie: MPOQUIaKTUKH HACJIEACTBEHHBIX
3a00JIeBaHUI YeIOBEKa, MEAUKO-TEHETHUECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHMS
HKOJIOTUYECKH 11e7IeCO00pa3HOro MOBEACHUS B OKPY>KaIOIIEH MPUPOIHON Cpeae, aHaau3a
BIMSIHUSL XO3SIMCTBEHHOW JIEATEIHHOCTH 4YEIIOBEKa Ha COCTOSHHE NPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHHE BHUMAHUS K MPUKIAAHOW HAMPABICHHOCTU
ydgeOHoro mpenmera «buomorus» TPOAMKTOBAHO HEOOXOIMMOCTHIO O00OECIeYeHHUs
YCIOBUM JUIsl PELIEHHsS OJHOW M3 aKTyalbHBIX 3aJad IIKOJBHOTO OHOJOTHYECKOTo
oOpa3oBaHus, KOTopas mpenmnosaraetT GopMHUpOBaHUE y OOYYarOMIMXCS CIIOCOOHOCTH
a/1alTUPOBATHCS K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHe cpeaHero ooOiero o0pa3oBaHUs 3aHMMAeT Ba)XHOE MECTO.
Omna obecrnieunBaet (GopMUpOBaHUE y 00YUAIONIMXCS TPECTABICHUI O HAyYHON KapTUHE
MHpa, pacuIMpsaeT 1 0000IIaeT 3HaHUS O KUBOU MPUPOE, €€ OTIMYUTENBHBIX IPU3HAKaxX



— YPOBHEBOW OpraHu3allii U 3BOJIIOLUHU, CO3AAET YCIOBHS JUIsl: MO3HAHUS 3aKOHOB
XKUBOU TIpUPOAbI, (HopMHUpOBaHUS (PYHKIIMOHATHHONW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
u 6e3omacHoro obpasa *KU3HHU, SKOJOTUYECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIICHUS K
KUBOM MPUPOJIC U YETIOBEKY.

Bonpiioe 3HaueHwe OHMOJIOTHST MMEET TaKXKE JUIsl PEIICHUS BOCIHTATEIbHBIX H
pa3BUBAIOIIUX 3aJlady CpPEJHEro oOIIero oOpa3oBaHMs, COIMATU3ANMN OOYYaIOIIUXCH.
N3yuenue Ouosorun obecrieurBaeT yCHIoBUS U1l (POPMHUPOBAHUS HHTEIUIEKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX W HWH(POPMAIMOHHBIX HABBIKOB, ACTETHUYECKOW KYIJBTYDHI,
CIOCOOCTBYET HMHTETpalud OWOJOTUYECKUX 3HAHUW C MPEACTaBICHUSIMH W3 APYTUX
y4eOHBIX TMPEIMETOB, B YACTHOCTH, GU3HMKM, XUMUM U reorpadguu. HazpanHbie
MOJIOKEHHSI O MPeHA3HAYEHUHN yueOHOro mpeaMera « buonorusy cocTaBuiiv OCHOBY IS
ONpENENICHUs] TOJXO0JI0B K OTOOPY H  CTPYKTYPUPOBAHUIO €r0  COJEpXkKaHUs,
IPEICTaBJIEHHOTO B MpOTrpaMMe Mo OUOJIOTHH.

Ot6op coxmepxkanust yueOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMI KyJIbTypOCOOOPAa3HOTO MOAX0JIa, B COOTBETCTBUU C KOTOPHIM
oOyuaromuecs: JOJDKHBI OCBOUTH 3HAHMUS M YMEHHUS, 3HAYMMbIC 11 (HOPMUPOBAHUS
oOmielt KyJIbTypbl, ONpPEIeNsSIONe aJeKBaTHOE MOBEJACHHE 4YeNIOBEKa B OKpPYXKalolleh
OPUPOAHOM Cpele, BOCTPEOOBAHHBIE B IOBCEJHEBHOM JKU3HU U MPAKTUYECKOUN
nestenbHOCTH. Ocoboe MecTo B OTOM CHCTEME 3HAaHMM 3aHUMAIOT dSJEMEHTHI
coliepKaHMsI, KOTOpbIE CIy>)KaT OCHOBOM g (OPMHUpPOBAaHUS NpPEACTaBICHUN O
COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpAa M I[IEHHOCTHBIX OPHUEHTALUIX
JUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHHU3AIIUNA OMOJOTHYECKOr0 00pa30oBaHus.

CtpykTypupOBaHHE CoAepkKaHUs y4eOHOTO MaTepuaia B IporpaMMme 1o OMoJoruu
OCYIIECTBICHO € YYETOM TMPUOPUTETHOTO 3HAYEHUs 3HAHUN 00 OTIIMYUTENHHBIX
OCOOCHHOCTSIX >KUBOM TPHUPOJLI, O €€ YpOBHEBOMl oOpraHu3alud M H3BOJIOIMU. B
COOTBETCTBMM C J3THUM B CTPYKType ydeOHOro mnpeamera «bBHOOTHS» BbIJECIECHbI
CIeNyIOIINE CcoAepKaTelbHble JIMHUM: «buomorus kak Hayka. MeToapl Hay4YHOTO
no3HaHus», «Kinerka kak Oumosormyeckas cuctemay, «OpraHu3m Kak OHoJIOrHuYeckas
cucreMa», «CucrteMa WM MHOTrooOpazue OpPraHUYeCKOro MHpa», «IBOJIOIHUS >KUBOM
IPUPOJIBD, « IKOCUCTEMBI U PUCYIIUE UM 3aKOHOMEPHOCTI.

Lens nzyuenus yuebHoro npeamera «buonorus» Ha 6a30BOM YPOBHE — OBIIAJICHHE
oOyYaromMMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIMOHAJIbHOW OpraHU3alid >KUBBIX
CHUCTEM pAa3HOTO0 paHTra M MNPUOOPETEeHHE YMEHUW UCIOJb30BaTh 3T 3HAHUS IS
IPaMOTHBIX JACHCTBUI B OTHOIIEHWH OOBEKTOB KHBOW MPHUPOIBI U PEIICHUS PA3TUYHBIX
YKU3HEHHBIX MPOOJIEM.

JlocTrkeHue 1einu u3ydeHus yueoHoro npeameta «buonorus» Ha 6a30BOM ypoBHE
obecrieunBaeTCs peleHueM CIIeTyIONINX 3a/1a4:

OCBOEHHE 00YYAIOIIUMUCS CUCTEMbI 3HAHUI O OMOJIOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWiIax, CIyXalluX OCHOBOM ISt
dbopMUpOBaHUST TPEJCTABICHUA O €CTECTBEHHO-HAYYHOH KapTHHE MHpPA, O METOJax
Hay4YHOTO MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHS OpPraHW3allMM, BBIAAIOMIMXCS OTKPBITUAX M COBPEMEHHBIX HCCIEIOBAHUAX B
Ouooruy;



dopmupoBanue y OOydarOUIMXCS TO3HABATENbHBIX, WHTEIJICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEH B Mpoliecce aHajau3a JaHHBIX O MyTSIX Pa3BUTHs B OHOJIOTHU
Hay4HbIX B3TJISJ0B, UAEH U MOIXOJOB K HM3YYEHHUIO JKUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHH3ally;

CTaHOBJIEHHE y OOydaromuxcs oOuiel KynbTypbl, (yHKIMOHATBHON IPaMOTHOCTH,
pa3BUTHE yMEHUM OOBSICHATh M OLIEHUBATHh SBJICHUS OKPY’KAIOLIEr0 MHUpa KHUBOU
IPUPO/Ibl HA OCHOBAHUHU 3HAHUI U OMBITA, OJYUYEHHBIX IPU U3YUEHUU OHOJIOTHH;

dopmupoBanne |y  oOyyalOHmIMXCS  YMEHHM  WUIIOCTPUPOBATH  3HAYCHHE
OMOJIOTUYECKUX 3HAHMM B MPAKTHYECKOW JI€ATEIbHOCTH 4EJOBEKa, pPAa3BUTUHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOIMH U arpoOMOTEXHOIOT U

BOCIMTAaHUE YOSKIEHHOCTH B BO3MOXHOCTH IIO3HAHUS 4YEJIOBEKOM JKUBOM
MPUPO/IbI, HEOOXOAUMOCTH OEPEKHOT0 OTHOLIECHUS K HEH, COOIOICHUS TUYECKUX HOPM
IpU IPOBEACHUN OMOJIOTMYECKUX UCCIIEA0BAHNM;

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKMX 3HAHWH Ui TIOBBIIEHUS  YPOBHS
9KOJIOTUYECKON KYJIbTYpHI, A1 (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHMA M yMEHUH B MOBCEAHEBHOM KU3HU IS
OLIEHKM TIOCJEICTBUN CBOEH JEATENbHOCTH MO OTHOLIEHHIO K OKpYyXarolled cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE H COOJIOZEHME Mep MNPOPHIAKTUKA
3a00s1eBaHMI.

B cucreme cpennero obuiero odpaszoBanust «buosorus», usyyaemas Ha 0a30BOM
YpOBHE, SIBISETCS O00s3aTENbHBIM Y4YEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHol o0nacTu «EcTecTBEeHHO-HayYHbIE IPEIMETHD.

Jis m3ydeHuss Ouosiornd Ha 0a30BOM ypOBHE CpeJHEro oOImiero oOpa3oBaHUs
otBoauTcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hexeno), B 11 knacce — 34 yaca (1
4ac B HEJIEIO).



COIJEPXAHHUE OBYYEHUA
10 KVIACC

Tema 1. BuoJsiorus kak Hayka.

buonoruss xak Hayka. CBsi3b OHUONOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMH U
JPYTUMH €CTECTBEHHBIMH HayKaMu, Quiocoduel, STUKOH, ICTETHUKON U mpaBoM. Poib
Oouonorun B (HOPMHUPOBAHWM COBPEMEHHOW HayuyHOW KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl MO3HaHUSI KUBOW MpUPOAbl (HAOIIOJEHHE, SKCIEPUMEHT, OMHMCAHHE,
U3MepeHue, KiaccupuKaus, MOIeTMPOBaHNE, CTATUCTUYECKast 00pab0OTKa JaHHBIX).

JdemoHcTpanum:

[Toptpetsr: Y. JapBun, I'. Mennens, H. K. Konbsuos, . Yorcon u @. Kpuk.

Tabmuipl 1 cxeMbl: «MeTo 1bl TO3HAHUS KUBOUW MPUPOIBD».

JlabopaTopHble M npakTHYeCKHe padoOThI:

[IpakTuueckas padora Ne 1. «/Mcrnonp30BaHUE pa3IMUHBIX METOJIOB MPU U3YYCHUU
OHOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7ZKuBble cUCTeMbI U X OPraHU3aALMS.

XKusble cuctembl (OMOCHCTEMBI) KakK MpeaMeT u3yuyeHus Ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucTeM M HUX pa3HOOOpazwe. YPOBHH OpraHU3ali OHOCHUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIA, TKAaHEBBIA, OPTAaHU3MEHHBIA, MOIMYJIAIMOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTeOIIeHOTUUECKHH ), OnoChepHBIH.

JdemoHcTpanum:

Tabmuuel 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HW», « Y POBHU OpPraHU3alUU KUBOU
IPUPOIBD».

Oo6opynoBanue: moaens Moiekyisl JTHK.

Tema 3. XuMHU4YeCKH COCTAB M CTPOCHHUE KJIETKH.

XUMUYECKH COCTaB KJIETKA. XHUMHUYECKHUE DIIEMEHTBhI: MaKpOJJIEMEHTBHI,
MUKpPO3JIEMEHTHI. Boga 1 MUHEpanbHbIe BEIIECTBA.

OyHKIMY BOABI U MUHEPAIBHBIX BEIIECTB B KieTke. [loanepkanne 0CMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEpPHI OEJKOB.
He3aMeHnmble UM 3aMEHUMBbIE AMHHOKHUCIOTHI. AMUHOKHCIOTHBI COCTaB. YpPOBHHU
CTPYKTYpbl O€JIKOBON MOJEKYJbl (IIEpBUYHAsI, BTOPUYHAS, TPETUYHAS M YE€TBEPTUYHAS
CTPYKTypa). XuMHUYECKHE CBOMCTBA OenkoB. buonoruueckue GpyHKIuu OEIKOB.

depmeHTHl — Omonormveckue karamm3atopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LHEeHTp, cyocTpaTHas cnenupuuHocts. Kodepmentsl. Buramunbl. Otnuuns GpepMeHTOB
OT HEOPraHUYECKHUX KaTaIIN3aTOPOB.

VYrieBoasl: MOHOCaxapuabl (TJIIOKO3a, pubo3a M JIe30KCHpU003a), Aucaxapuibl
(caxapo3a, 1akTO3a) ¥ ToJIMCcaxapuasl (Kpaxmall, TIIMKOTEH, 1eJITI0J103a). buojgoruueckue
(GYHKIIMU YTIEBOJIOB.



Jlunuael: Tpuraunepusl, pochomunuasl, crepouasl. [ uapoguibHO-TUAPOPOOHBIE
cBoiicTBa. bumonormueckue ¢yHkumu nunuaoB. CpaBHEHHE YTIEBOJAOB, OEJIKOB U
JUMHUI0B KaK ICTOYHUKOB YHEPTUU.

Hyxneunossie kucnotel: JIHK u PHK. Hykineotuasl — MOHOMEPBI HYKJIEMHOBBIX
kuciaot. Crpoenne u ¢pynkuun JIHK. Crpoenne u ¢pynkuun PHK. Bugst PHK. ATO:
CTpoeHue U QyHKIUH.

[uronorus — Hayka o kietke. Kilerounast Teopusi — npuMep B3aMMOJICUCTBUS UJIEH
U (aKTOB B HAYYHOM MO3HAHUHU. MeTO/IbI N3y4YCHUS KICTKH.

Krnerka kak uenoctHast xuBasi cuctema. OOmue NpU3HAKU KIETOK: 3aMKHYyTas
Hapy>kHasi memOpana, moinekyibl JJHK kak renernueckuii ammapar, cucreMa CHHTE3a
Oernka.

Tunel KJIETOK: 3yKapuoTHYecKass M IpokapuoThueckas. OCOOEHHOCTH CTPOEHUS
MPOKapUOTHUECKOM KieTku. KierouHas creHka Oaktepuil. CTpOCHHE DYKapHUOTHUECKOM
kJeTkd. OCHOBHBIC OTIIMYUS PACTUTEIHHOMN, )KUBOTHON U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, HX
¢ynkuuu. Ilnasmatudeckas meMmOpana, e€ cBoiicTBa M (QyHKuuu. lluTomnazma u eé
opraHoussl. OpHoMmeMOpannble opraHowabl kietku: OIIC, ammapar ['onbaxw,
au3ocoMbl.  [lodyaBTOHOMHBIE  OpPraHOMJbI  KJIETKM: MHUTOXOHAPHUH, IUIACTUAIBL.
[Ipoucxoxxaenue MUTOXOHIpUM U TiacTua. Buael mactua. HememOpanHble opraHOUIbI
KJIETKUA: PUOOCOMBI, KJIETOYHBIM LEHTpP, UEHTPHUOIN, PECHUYKH, XIYyTUKH. DYHKIUU
OpraHOMJIOB KJIETKU. BKiltoueHusl.

SAnpo — peryasTopHbld LeHTp kieTku. CTpoeHue sjapa: siaepHas 000J0uKa,
KapuoIlja3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEWIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IInelinen, P. Bupxos, J[x.
YorcoH, ®@. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.

Huarpammbel: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEKHBOW MPHUPOJICY,
«Pacrnpenenenne XMMU4YECKUX HIEMEHTOB B KUBOM IIPUPOJIEN.

Tabmuuet u  cxembl: «llepuonnyeckass TabnauIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MoiieKylbl BOJbl», «buocuHre3 Oenka», «CTpoeHHE MOJEKYJbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kucinotsl. JJHK», «Ctpoenne monexkynsr ATOy,
«CTpoeHne 3yKapuoTHUECKOW KIeTKu», «CTpoeHHe >KMBOTHOM KieTku», «CTpoeHue
pacTuTenbHOM KIeTKn», «CTpOEHHE MNPOKAPUOTUYECKON KIeTKH», «CTpoeHue sapa
KJIETKW», « YTIIEBOB», «JIMnuasn.

O6opymoBaHue: CBETOBOM  MHKPOCKOI, 0OOpyIOBaHHWE [UJIsl  MPOBEIACHUS
HAOIIOICHUH, N3MEPEHHI, IKCIEPUMEHTOB, MUKPOITPETapaThl paCTUTEIbHBIX, J)KUBOTHBIX
1 OaKTEepHAIbHBIX KIIETOK.

JlaGopaTopHble M IpaKTHYEeCKHE PadOThI:

JlabopatopHas pabota Ne 1. «M3yueHne katanuTUYeCKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe amMuiIa3bl WM KaTajaasbl)».

Jlabopatopnas pabota Ne 2. «3ydyeHue cTpoeHus: KJIETOK PAaCTEHH, )KUBOTHBIX U
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPEapaTax U X OMUCAHUE.



Tema 4. JKuzHenessTeJJbHOCTD KJIETKH.

OOmeH BemiecTB, WM METa00IM3M. ACCUMWISIMS (IJIACTHYECKUN OOMEH) U
JTUCCUMWIIIAIINS  (QHEPreTUYECKUd O0OMEH) — JBE CTOPOHBI EAUMHOTO Mpolecca
metabonu3Ma. Ponb 3aKOHOB COXpaHEHHMsS BEHIECTB W HOHEPrUM B MOHUMAHUU
MeTaboan3Ma.

Tunber obmeHa BemiecTB: aBTOTpodHBIN U rereporpodubiii. Pons (pepmeHTOB B
oOMeHe BEIleCTB U NPEBPAIICHUU SHEPTUH B KIIETKE.

dotocunte3. CeroBas U TemMHOBas (a3bl (hoTocuHTE3a. Peakuuu QortocunTesa.
DddexTuBHOCTh PoTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3a AJIs KU3HU Ha 3emie. Brnusaue
yCIOBUM cpenbl HAa (POTOCHMHTE3 M CIOCOOBI TOBBIMIEHUS €ro MPOJYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUI.

XeMmocHuHTe3. XeMOCUHTE3UpYIolue 0akTepun. 3HaUeHUE XEMOCUHTE3a JIJIsl )KU3HU
Ha 3emie.

DHepreTHuecknii OOMEH B KJeTKe. PaciuenyieHue BeHIeCTB, BBIJCICHUE U
AKKyMyJIMPOBAaHHWE JYHEPTUU B KJETKE. ODTambl dHEpPreTudeckoro obOmeHa. [nmkonus.
bpoxenne u ero Buabl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHHE.
OxkwucnutenbHoe GochopunupoBanue. DPGHEeKTUBHOCTh SJHEPTETHIECKOTO OOMEHa.

Peakuu matpuunoro cuHte3a. ['enermueckas wapopmarus u JIHK. Peamm3arnus
reHeTH4ecKo HHpOpManuu B KJeTKe. ['eHeTHyeckuid KoJ M €ero CBOMCTBA.
Tpanckpurnuust — matpuunblii cuHTe3 PHK. Tpancnsius — OuocuHTe3 Oenka. ITaribl
tpancsiun. Koauposanne amuHokucnoT. Pob pubocom B buocunTese Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopus otkpeitus BupycoB (. WU.
NBanoBckwuit). OcoOEHHOCTH CTPOEHUSI W KU3HEHHOro LMKJIa BUpycoB. bakrepuodaru.
bosiesHn pacteHuid, KHBOTHBIX M 4YEJIOBEKA, BBbI3bIBAEMBIE BHUpycamu. Bupyc
nmmyHoaedunuta yenoseka (BUY) — Bo3Oynutens CIIM/la. OOpaTtHas TpaHCKpUIIHS,
peBepTasza u uHTerpasa. Ilpodunaktruka pacnpocTpaHeHHs] BAPYCHBIX 3a00JIEBaHUM.

JdemoHcTpanum:

IToprpetsr: H. K. Konbnos, /I. 1. IBanosckuii, K. A. Tumupsizes.

Tabmumbelt u  cxembl: «Tunel mnuTanusy, «Metabomuzm», «MUTOXOHIPUSY,
«DHepreTudyeckuii  oOMen», «Ximopomiact», «®PorocunTesy, «Crpoenne JIHK»,
«Ctpoenne u (QyHknmoHupoBanue TeHa», «CuHTE3 Oenka», «[ eHeTWYecKud Koy,
«Bupycw»y, «baktepuodarn», «CrtpoeHue u xu3HeHHbIM 1ukia Bupyca CIIN/la,
6akrepuodaray, «Permkarus JTHK».

O6opynoBanue: wmonenu-anmumkanun  «Yapoeane JIHK wu  Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mmojaenb cTpykrypsl JJTHK.

Tema 5. Pa3MHOKeHHEe U HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knetounslit K1, Wian KU3HEHHBIN UK KieTku. MaTepdasa u muto3. Iponeccsl,
nporekatouie B uHTepdasze. Permnmkauus — peakuus matpuyHoro cunreza JIHK.
CtpoeHne XpoMocoM. XpOMOCOMHBIM Ha0Op — KapuOTHUI. JIMTUIOUIHBINA U TarIOUIHBIN
XpOMOCOMHBIE Habopbl. XpomaTtunabl. lluToNOrMYeckre OCHOBBI PAa3MHOKEHUS U
WHMBHUIYaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenune knetku — muto3. Ctaguu muto3a. [Ipoueccsl, npoucxoasuiye Ha pa3HbIX
CTaJMsIX MUTO3a. bUOJOTUYECKHI CMBICT MUTO3A.



[Iporpammupyemas rubesnb KJISTKH — aronTo3.

@opMBI  pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe W mojoBoe. Buael Gecrnosioro
pPa3MHOKEHUS:  JIEJICHHWE  HAJABOE, IMOYKOBAaHWE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUE, BEreTaTUBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OPTaHU3MOB, €r0 3HAYCHUE IS CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIOJIOTO.

Meito3. Craguu wmeiosa. I[lponecchl, NPOUCXONAIIME HA CTAAUSAX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornuecknii CMbICT U 3HAYEHHE
Meio3a.

['ameTorene3 — mpoiiecc oOpa3oBaHUs MOJIOBBIX KIETOK y KUBOTHBIX. [lojoBbie
JKeJe3bl: CEeMEHHUKH M simuHuKU. OOpa3oBaHHME W PAa3BUTHE TMOJIOBBIX KIIETOK — rameT
(cmepmaro3onp, SIMIEKIIETKAa) — criepMaroreHe3 u oBoreHe3d. OCOOCHHOCTH CTPOCHUS
ANIEKJIETOK U ciepmaTo3onioB. OmnonorBopeHue. [lapreHorenes.

NunuBuayanbHOe  pas3BUTHE (oHTOTEHE3). OMOpHOHANBFHOE ~ pa3BUTHE
(amOpuorenes). Otambl AMOPUOHATBHOTO PA3BUTHS Yy TIO3BOHOYHBIX IKHUBOTHBIX:
npoOneHue, racTpyJisanus, opraHoreHes. IloctomOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAMOPHOHAJILHOTO Pa3BUTHS: NpsAMOe, HenpsaMoe (JInunHouHOoe). BriusHue cpeasl Ha
pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct n pa3Butne pacrennii. OHTOr€He3 LIBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdemMoHcTpanuu:

Tabmuupl u  cxeMbl: «@POpMbI  pa3MHOXKEHHS OpraHu3MoB», «JlBoiiHOe
OIUIOJJOTBOPEHHUE Y LIBETKOBBIX pacTeHUi», «BererarnBHOE pa3MHOKEHHE PACTECHUI»,
«Jlenenue kietku Oaktepuit», «CTpoeHHUE TOJIOBBIX KIETOK», «CTpOGHHE XPOMOCOMBDY,
«Kiterounsii nukm, «Pemmmkamus JTHK», «Mutos», «Meiioszy», «IIpamoe u Henpsimoe
pa3Butue», «l'aMeroreHe3 y MIEKONMUTAIOMMUX U YelOBeKa», «OCHOBHBIE CTalIUH
OHTOI'€HE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKpOIIpenapaThl «CniepmaTo30u/1bl
MJIEKOMUTAOIIETO», «SIHleKiIeTka MileKkonuTaromero», «KapnokuHes B KieTkax
KOpelIKa JIyKa», MarHuTHas Mojelb-anrumkauus «Jlenenue knetkm», moxaens JHK,
MoJIeJTb MeTa(azHON XPOMOCOMEI.

JlaGopaTopHble M NpaKkTUYeCKHe PadoThI:

JlaGopartopnast pa6oTta Ne 3. «HaGmroneHrne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGopatopHast pabota Ne 4. «/3yueHue CTpoeHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpEnapaTax.

Tema 6. HacjiencTBEHHOCTH M N3MEHYHUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopus pa3BUTHS T€HETHUKH. POib LUTOJNIOTMH U
SMOpPUOJIOTUM B CTAHOBJICHUM T€HETUKH. BKilajg poccHiickux U 3apyOeKHbIX YUEHBIX B
pa3BUTHE TEHETHKU. MeTOoAbl TEHETUKH (THOPUIOIIOTUYECKUM, ITUTOTCHETHYECKUA,
MOJICKYJISIpHO-TeHEeTHYeCKHil). OCHOBHBIE T€HETHYECKHE TOHATUA. | eHeTnuyeckas
CHUMBOJIMKA, UCIIOJIb3yeMasi B CX€Max CKpPELIMBAHUII.



3aKOHOMEPHOCTH HAacJIEJOBaHUS IPU3HAKOB, ycCTaHOBIeHHble [. Mennenem.
Monoru6puaHoe CKpeuBaHie. 3aKoH eIuHO-00pa3us rMOpUAO0B MEPBOTO MOKOJICHUS.
[IpaBunmo moMuHUpPOBaHUS. 3aKOH PACHICIUICHUS! MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TonHOE M HEMOJHOE JOMUHUPOBAHUE.

JlurnbpuaHoe CcKpemyBaHue. 3aKOH HE3aBHCHMOTO HACJIEJOBAHUS TNPU3HAKOB.
[lutorenernyeckue  OCHOBbl  AUTMOPUIHOTO  CKpEUIMBaHUA.  AHaIM3UpYyIOIlee
cKpemBaHue. lcnosib30BaHWE aHANM3UPYIOMIETO CKPELIUMBAHUS I  ONpPEACIICHUS
TeHOTHUIa 0COOH.

CuenneHHoe HacienoBaHue Mpu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HacJEeA0BaHUIO reHoB. HapyllieHnue clierieHusl TeHOB B Pe3yJIbTaTe KPOCCUHIOBEpA.

XpoMOCOMHasi TEOpHs HACIEACTBEHHOCTH. | eHeTUueCcKue KapThl.

l'enetnka mnosa. XpoMOCOMHOE ONpPEAETIEHHUE MOoJIa. AYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['oMoraMeTHsle U reTeporaMeTHble opraau3Msl. HaciienoBanue npu3HaKkoB,
CLICIJIEHHBIX C I10JIOM.

N3meHunBoCTh. BHibl ”3MEHUMBOCTH: HEHACJIECTBEHHAs U HAaclleACTBEHHas. Poib
cpenbl B HEHACHEACTBEHHOW HW3MEHUYMBOCTH. XapaKTepUCTUKA MOJU(UKAIIMOHHON
U3MEHYMBOCTU. BapuanuoHHbBI psii W BapuauuoHHas KpuBas. Hopma peaknuum
npu3Haka. KonuuecTBeHHbIE U Kau€CTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa
MOIU(PUKATMOHHONW U3MEHUNBOCTH.

HacnenctBennas, wiaM  TeHOTUNHMYECKas, HM3MEHYUBOCTh. KoMOuHaTHUBHas
U3MEHYMBOCTh. Mei03 U MOJI0OBOM MpoIlecC — OCHOBA KOMOWHATHBHONW H3MEHUYHMBOCTH.
MyTtanyonHas wu3MeHYMBOCTh. Kiaccudukanuss MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHomHble. YactoTa ¥ TpUUMHBI  MyTanuil. MyTtareHHsle  QakTophel. 3aKOH
FOMOJIOTHUYECKHUX PSJIOB B HACHEACTBEHHOM n3MeHunBocty H. 1. BaBumnosa.

BnesnepHas HaceICTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METO/IbI T€HETUKHU YEJIOBEKA:
reHEaJIOTMYeCKHUd, OJM3HEIOBBIA, IUTOTCHETUYECKU, OMOXUMHYECKHM, MOJIEKYIISPHO-
TE€HETUYECKUM. CoBpemeHnHoe OIIPE/ICIICHHE TE€HOTHUIA! ITOJTHOT€HOMHOE
CEKBEHHPOBAaHUE, TEHOTUIIUPOBAaHHWE, B TOM 4ucie ¢ nomompbto [II{P-ananusa.
HacneacrBennsle 3a001€BaHUs YEI0OBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJIEACTBEHHOMN
IPEIPacoIOKEHHOCThIO, XpPOMOCOMHBIE Oone3Hu. ComaTHuecKHMe M TI'eHEpaTHBHbBIE
mytauuu. CTBOJIOBBIE KJIEeTKU. [IpuHIUNBI 3710poBOro oOpas3a >KWU3HM, JAMATHOCTHKH,
npopUIaKTUKKM W JIGYEHUST TEHETHYeCKHX Ooyie3Hel. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBAaHUE. 3HAUCHHE MEIUILIMHCKON N'eHETUKHU B MPEJOTBPAILCHUU U JICUCHUU
reHEeTHYECKUX 3a00JIeBaHUI YeloBeKa.

JdeMoHcTpanum:

[Toptpersl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuupsl 1 cxembl: «MOHOTMOPUIHOE CKpPEIIMBAHME M €ro IUTOTeHEeTHYecKas
OCHOBa», «3aKOH pacUICIUIEHHs] U €ro LUTOT€HETHYeCKas OCHOBa», «3aKOH YHUCTOTHI
rameT», «Jlurubpunnoe ckpemuBaHuey, «Lluronornueckre OCHOBBI AUTHOPHUIHOTO
CKpeluBaHus», «Meio3», «B3anmoaeiicTBre aliebHbIX T€HOBY, «I eHeTuUecKue KapThbl
pacTeHMii, JKUBOTHBIX M  4eJoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH



HACJIEAOBaHUs, CLETUICHHOTO ¢ MOJom», «KapuoTUIbl 4elloBeKa U KMBOTHBIX», «BUbI
U3MEHYMBOCTH», «MoaudukanmonHas H3MeHUUBOCTb», «HacnemoBanue pesyc-
dakropa», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3BMEHUHUBOCTBY.

O6opynoBanue:  MoJenu-anmiukauud — «MOHOTHOpHUIIHOE  CKpEIIMBaHUEY,
«Hemnonnoe nomuanpoBanuey, «urudpuanoe ckpeunmBanmney, «llepekpéct xpomocom,
MHUKpPOCKON M MHKporpenapar «Jpozoduna» (Hopma, mMyTtauun (opmbl KpbUIbEB U
OKpackH Tena), repoapuii «I'opox moCEeBHOM.

JlabopaTopHble M NpakTHYeCKHe padoOTHI:

JlabopatopHast pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y IPp030(UIIbl HA TOTOBBIX MUKpOTpEnapaTaxy.

JlabopatopHast pabora Ne 6. «M3yueHue MOAM(PUKANMOHHOW H3MEHYMBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO PsiJla U BAPUALMOHHOW KPUBOW.

JlaGopatopHast pabora Ne 7. «AHanmu3 MyTanuii y JIpo30¢uiabl Ha TOTOBBIX
MUKPOIIpEnapaTax.

[IpakTrueckas padora Ne 2. «CocTaBineHne U aHATU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cenexkunst oprann3mMoB. OCHOBBI OMOTEXHOJIOT M.

Cenekuusi Kak HayKa U MPOUECC. 3apOKACHUE CENEKIUUA U TOMECTHKALHUS. YUYECHUE
H. WM. BaBuioBa 0 1EHTpax MPOUCXOXKICHUSI U MHOr0OOpasusi KyJbTYPHBIX PacTEHUH.
LeHTpbl MPOUCXOKIEHUS JOMALTHUX KUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHBIE METOJbI CeJeKUMU. MaccoBblii W HMHIWBHUIYAIbHBIH OTOOPHI B
CeJIEKIMU pacTeHud M KUBOTHbIX. OueHka 3KcTtepbepa. bim3kopoacTBEHHOE
ckpeuiuBanue — MHOpuAUHr. Yucras nuHus. CkpeluBaHue YUCThIX JUHUM. ['eTeposuc,
win rubpunHas cuna. HepoactBeHHoe ckpenuBanue — ayTOpuauHr. OtmanéHHas
ruOpuanzanus u e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 M IOJy4Y€HHE IOJIUILIIOUIOB.
JlocTrKeHus CeNeKIUu pacTeHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

brorexHon0rus Kak 0Tpaciib NpOU3BOACTBA. [ eHHast MHKEHEepus. DTanbl CO3JaHUs
pekomOunanTHo JIHK wu Tpancrennbix opranu3moB. Kierounass uHXeHEpUS.
Knerounsie KynbTypbl. MUKPOKJIOHAIBHOE pPAa3MHOKEHUE pacTeHuid. KiioHupoBaHue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SIICTBEHHBIX  OPraHM3MOB. OJKOJIOTHUYECKUE U
strueckue npodaemsl. MO — renernuecku MoIUGUIIMPOBAHHBIE OPTaHU3MBI.

JemoHCcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. /[. Kapneuenko, M. ®@. MBaHoB.

Tabnuel u cxemsl: kapta «LIeHTpbI TPOUCXOKACHHSI © MHOTO00pa3Hsl KyJIbTYypPHBIX
pactenuit», «llopoapl ngoMamIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTEHUI,
«Otnanénnas rudpuauzanus», «Padoter akagemuka M. @. UBanosay, «Ilonummonausy,
«O0bekThl  OWoTexHoJorum»,  «KieTouHele  KyJIbTypbl M KJIOHUPOBAHHEY,
«KoHCTpynpoBaHue U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKM IUIOJAOB M KOPHEIUIONOB JUKHX (OPM U KyJIbTYPHBIX
COpPTOB pacTeHuid, repodapuit «CenbCKoX03iCTBEHHBIE PACTEHUSY.

JlabopaTopHbie M NpakTHYeCKHe padoOTHI:

Okckypeust « OCHOBHbIE METOJbI U JIOCTUKEHUSI CEJIeKLMU PAaCTeHUN U KMBOTHBIX
(Ha CEeNEeKIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENIbHBIA Y4acTOK, B
TETUINYHOE XO3UCTBO, JTaOOPATOPHIO arpOYHUBEPCUTETA HITU HAYYHOT'O IICHTPA)».



11 KITACC

Tema 1. IBoTrOMOHHAS 0HOJIOTHS.

IIpeanocbUIKM BO3HUKHOBEHUS BOJIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U
e€ Mecto B Ouosioruu. BiussHuE SBOJIONMOHHONW TEOPUM Ha pa3BUTHE OUOJIOTHUH U
IPYruX HaykK.

CBuzerensctBa  3Bomouuu.  [laneoHTONOrMYecKue:  MOCIIEN0BAaTENbHOCTh
MOSIBJIEHUS BUJOB B  MaJCOHTOJOTMYECKOW JIETONHUCH, MEpPeXOJHble  (POPMBI.
Buoreorpaguueckue: cxoacTBo U paznuuue GpayH U (Gpaop MaTepuKoB U OCTPOBOB.

DOMOpuUoIOTHYecKre: CXOACTBA M Pa3iIWyusi SMOPHUOHOB  DPAa3HBIX  BHJIOB
N03BOHOUYHBIX.  CpaBHUTENIbHO-aHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJOTWYHbIE,
pYIUMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKHE:  CXOJCTBO
MEXaHHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYEeCKHX MyTel Yy Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. [lapBuHa. [Ipeanocsuiku BOSHUKHOBEHHS JapBUHU3MA.
JIBIOKyIIME CUJIbl 3BOJIIOLMU BUIOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHUE MpHU
OTPAaHUYCHHOCTH PECYPCOB, HEOTIPEIEIEHHAs N3MEHIMBOCTh, O0pb0a 3a CyIIeCTBOBAHNE,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostonnu (CTO) u e€ 0OCHOBHBIE MOJIOKEHUSI.

MuxkposBosronus. [Tonysanus Kak eIMHNALIA BUJIA U 3BOJIIOLIUH.

JiBuxkyiue cuibl (pakTopbl) 3BOIIOLUU BUIOB B MpUpoae. MyTallMOHHBIH mporiecc
¥ KOMOMHATUBHAs W3MEHYMBOCTh. [lonynsunonHbie BoHbI U Apeiid reHos. M3omsiuus u
MUTpaLysl.

EcrectBeHHblii 0TOOp — HampaBusomui  (aktop  3Bomouuu.  DopMel
€CTECTBEHHOI'0 0TOOpA.

[IpucnocoGneHHOCTh  OPTaHM3MOB  Kak  pe3ysibTaT dBoMOIMU. [Ipumeps
MPUCIIOCOOJIEHNI y OpraHu3MoB. ApoMop(03bl U UINO0-aJaNTaL|H.

Buna u Bunoo6pazoBanne. Kputepuu Buma. OcHoBHBIE (POPMBI BHA00OpA30BAHUS:
reorpauyeckoe, 3K0JI0rHIecKoe.

Maxkposomonusa.  Dopmbel  sBomronMHM:  (umetwyeckas,  JUBEpreHTHa,
KOHBEpPreHTHas, napaienbHas. HeoOpaTUMOCTb 3BOIOLMH.

[IpoucxoxxeHne OT HeCHEeUUaIu3upOBaHHbIX IpeakoB. [Iporpeccupyromas
cnenuanusanus. AfanTuBHas paaranysl.

JdemoHcTpanum:

[Toptpets: K. JIunnen, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap,
3. I'exkkens, . Mromnep, A. H. Ceseprios.

Tabmuupel u cxembl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiiey», «3apoJbllin
IO3BOHOYHBIX JKMBOTHBIX», «ApXxeontepukc», «PopMbl OOppObI 3a CyIIECTBOBAaHHUEY,
«EcrectBennslii or60p», «MHOroobpasue copToB pacteHui», «MHoroo0pasue mopos
KUBOTHBIX», «[lomynmsiuum», «MyTauMOHHAs HW3MEHYUBOCTH», «ApoMOp(O3bD»,
«Mnnoanantauuny, «O0mas aereHepanusy, «JBrwkymme cuiisl 3Botonun», «Kapra-
cxema Mapumpyra nyremectBus Y. JlapBuna», «boppba 3a CyIEeCTBOBaHHUEY,



«IIpucnoco0i1eHHOCTD OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa3oBaHue,
«DKoJIOTNYEeCKOe BUA000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMU OKpPAcKH, HaAbop
IUIOJIOB U CeMsH, KoJulekius «[Ipumepbl 3alUTHBIX MPUCIIOCOOTICHHUM Y >KMBOTHBIXY,
mMonenb «OCHOBHBIE HANpaBIEHUS OBOJIONUN», OO0BEMHaAs Mozenb «CTpoeHue
TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapta mupa, Koiekuus «PopMbl COXPAaHHOCTH MCKOMAEMBIX
XKUBOTHBIX M pacTEHUi», monenp anmiukanusa «llepekpéct XpoMocom», BIaXHbIE
npemnapatel  «Pa3BuTHe HacekoMoro», «Pa3BuThe JATYHIKW», MHUKpPOIpenapar
«JIpo3zodua» (Hopma, MyTaruu (pOpMbI KPbUTHEB U OKPACKH TEJa).

JlaGopaTopHble M NpaKTHYeCKHE PAdOTHI:

JlabopatopHast pabora Ne 1. «CpaBHeHue BHIOB 10 MOp(doIOrHIecKOMy
KPUTEPUIO».

JlabopatopHast pabora Ne 2. «Onucanue mpuUCIOCOOIEHHOCTH OpraHuU3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HHM HA 3emuie.

JloHaydHble TIpEACTaBICHUS O 3apOXXICHUM KU3HU. HayuHble TUNOTE3bI
BO3HUKHOBEHHMSI KU3HU Ha 3emile: aOMOreHe3 W MaHCHepMHs. XUMUYECKas HBOJIOLUS.
AOUWOTeHHBIN CHHTE3 OPraHUYECKNX BEIECTB U3 HEOPTaHWYECKHX. DKCIEPUMEHTATHLHOE
MOJATBEPKACHUE XUMUYECKOH ABotonu. HauanbHbie 3Tanbsl OMOI0rMYECKOil IBOIOIIH.
I'umoteza PHK-mupa. ®opmupoBaHre MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE
MpoTOKJIETKHU. [lepBbie KIIeTKU U UX 3BOMIOIMA. DOpMUPOBAaHNE OCHOBHBIX TPYIII KUBBIX
OpraHu3MOB.

Pazutne xu3Hum Ha 3emiie mo 3pam u nepuojaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas Ipsul. [laneo3olickas 3pa u €€ mepuobl: KeMOPUNUCKHA, OPTOBUKCKHIA,
CHJIYPUMCKHU, IEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3o030iicKas 3pa U €€ NepUoIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3oiickast spa u €€ nepuo/ipl: MaJIcOreHOBbIN, HEOT€HOBBIN, aHTPONIOT€HOBBIN.

XapakTepUCTUKAa KJIMMaTa M Te0JOTMYECKUX IpoueccoB. (OCHOBHBIE ATallbl
IBOJIIOIUN PACTUTENBHOTO U )KHUBOTHOTO MUpa. ApoMOp(03bl Y pacTeHUN U KUBOTHBIX.
[TosiBnenue, pacuBeT U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYEeCKOTO MHpa Kak OTpakeHHe HBoMOUUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbl OPTaHU3MOB.

DBOJIIOIMS 4YeJIOBeKa. AHTpPOIOJOrusi Kak Hayka. Pa3BuTHe mNpencTaBiIeHHU O
IPOUCXOXKICHUHU 4YesoBeka. MeToapl n3yueHus: anTpornoreHe3a. CxoacTBa U paziuyus
YeJI0BEKa U KUBOTHBIX. CHCTEMAaTUUECKOE MOJI0KEHUE YETIOBEKa.

JBmwxkymme cuibl ((hakTopel) aHTpororene3a. HacnencTtBeHHass M3MEHYHBOCTh U
€CTEeCTBEHHBIM 0TOOp. OOIIECTBEHHBIM 00pa3 KU3HU, U3TOTOBJICHUE OPYAHM Tpyna,
MBIIICHHUE, PEYb.

OcHOBHbIE CTaauM W BETBU 3BOJIIOLMHU YEIOBEKAa: aBCTPAJIONUTEKU, YemoBek
yMenblii, UenoBek npsamMoxonsamui, YeroBek HeaHAEpPTaIbCKUi, YemoBEK pa3yMHBIM.
Haxonku wuckomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHS, 00JIACTh PACIPOCTPAHEHUS,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KHU3HH, Opy AU



Yenoseueckue pacel. OCHOBHbIE OOJBIIKME pPACHI: €BpPONEOHIHAs (eBpa3uiickas),
HErpo-aBcTpaliouaHas (dKBaTopuajabHas), MOHIOJOUAHAS (A3MATCKO-aMEpPUKAHCKas).
YepThl NOpUCTIOCOOJIEHHOCTH MPEACTABUTENECH 4YENOBEYECKUX pac K YCIOBUSAM
cymectBoBaHus. EnuHcTBO yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: ®@. Penu, JI. [Tactep, A. . Onapun, C. Musiep, I'. FOpu, Y. JlapBuH.

Tabmuupt u cxembl: «Bo3nukHoBenue ConHeuHOW cucteMmbl», «Pa3Burtue
OpPraHuyecKkoro  MHUpay, «PactutenbHass  KJIETKay, «KuBoTHass  KJeTKay,
«IIpokapuornueckast kinerka», «CoBpeMeHHas CHCTEMa OpPraHu4ecKoro MHUpay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHHS YEJOBEKa U YEJIOBEKOOOPA3HBIX 00E3bIHY,
«OCHOBHBIE M€CTa MAJICOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEIOBEKAY,
«/lpeBHenmme moam», «JpeBHue mogm», «llepBeie  cOBpeMEHHBIE  THOINY,
«YHenoBeueckue pacobby.

O6opynoBanue: myisiku «IIpoucxoxaeHue denoBeka» (OIOCTHI aBCTPAIONHUTEKA,
MUTEKAHTPOIIa, HEaHJAEepPTalIblla, KPOMAHBOHIIA), CIENKA WIM U300paKEHUS KaMEHHBIX
opyauii ~ mepBOOBITHOIO  4eloBeKa  (KaMHU-YOMNIephl,  pyowna,  ckpeOia),
reoXpoHOJIOTHYecKasi Tabnuua, KoJuleKiuss «®DOpMbl COXPAaHHOCTH HMCKOMAEMBIX
JKUBOTHBIX U PACTCHUI».

JlaGopaTopHble M IpaKTUYEeCKHe PadoOThI:

[Ipaktuueckas pabGota Ne 1. «/3yueHue HCKOMAEMBIX OCTAaTKOB pacTEHUN H
YKUBOTHBIX B KOJUICKLIUSAX).

DKcKypeust «DBOJIIOLMS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIH
WM KpaeBeauecKuil My3ei).

Tema 3. Opranusmbl 1 OKpYy:KamoLas cpeaa.

DKoJIOTHSA KaK HaykKa. 3ajayd M pas3fesibl dKOJOruu. MeToabl 3KOJIOrMYeCKHX
UCCIEA0BAaHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAsl, HA3eMHO-BO3JYIIHAS, [OYBEHHAs,
BHYTPUOPTraHU3MEHHAsI.

Oxonorudyeckue  ¢aktopel.  Krmaccudukaruss ~ 9KOJOTHYECKUX  (PaKTOpPOB:
abuoTnyeckre, OMOTUYECKHE W aHTPONOTEeHHbIE. J[elicTBHE 9KOJIOTHUYECKUX (PaKTOPOB Ha
OpraHU3MBbI.

AbGuotnueckue (GakTOpbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOIU3M.
[IpucnocobyieHnst OpraHu3MoB K JIEUCTBUIO abuoTudeckux ¢aktopoB. buonornyeckue
PUTMBL.

buotnueckue daktopsl. Buasl OMOTHYECKHX B3aMMOJCUCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, CcUMOMO3 u ero ¢opmel. [lapasutusm, Koomepamus, MYyTyalu3M,
KOMMEHCAJIM3M  (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCANIM3M, HEUTPAIU3M.
3HaueHue OMOTUYECKHX B3aMMOJCHCTBUN JJiIi CYIIECTBOBAHMUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapPaKTEPUCTUKHU NOMyIsiquu. OCHOBHbBIE TTOKA3aTENH MOMYJISIIUU:
YUCJIEHHOCTh, MIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, MPUPOCT, MUTpauud. JuHamuka
YUCJIEHHOCTH NOMYJISILUU U €€ PeryJIsiius.

JdemoHcTpanum:



[Toptpetsl: A. I'ym6oasaT, K. @. Pynse, O. ['ekkens.

Tabmuubr u cxembl: kapTta «[lpupogubie 30HBI 3emmm», «Cpeapl oOuUTaHHS
opranuzMoB»,  «@oronepuoguzm»,  «llomymsiuu»,  «3aKOHOMEPHOCTH  pocCTa
YUCJIICHHOCTH MOMYJISIIMUA UHPY30pun-Tyhenbkuy», «IIuieBbie memnm.

JlabopaTopHble M NpakTHYeCKHe padoOThI:

Jlabopatopnast padora Ne 3. «Mopdonoruueckue OCOOCHHOCTH PACTCHHUI U3
Pa3HbIX MeCT OOUTaAHUSY.

JlabopatopHast pabora Ne 4. «BnusHue cBeTta Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas pabora Ne 2. «Iloacuér MIOTHOCTH MOMYJSALUNA pPa3HBIX BUJIOB

pacTeHU».
Tema 4. Coo01ecTBa U IKOJOTHYeCKHE CUCTEMBI.
CoobmiecTBO opranu3mMoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBAs,

pOCTpaHCTBEHHAs, Tpouueckas (muieBas). Buasi-nomuHanTsl. CBsi3u B OHOLIEHO3E.

Dkonornyeckue  cucrembl  (9kocuctembl). [lomstue 00 dKOocucTeMe U
ouoreoneHoze.  DyHKIMOHANbHBIE  KOMIIOHEHThl ~ 3KOCHUCTEMBI:  MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEmECTB M IMOTOK 3HEPIMH B SKOCHUCTEME.
Tpoduueckue (mumeBbie) ypoBHH 3KocucTembl. llumeBbie menu u cetn. OCHOBHBIE
NOKa3aTea JKOCUCTeMbl: Ouomacca, MNPOAYKIMS. OKOJIOTMYECKHE MUPAMMJIbIL:
OPOAYKIMU, YHCIEHHOCTH, Ouomaccel. (CBOHCTBa JKOCHCTEM: YCTONYHMBOCTb,
camoperyJisinus, passutue. Cykueccus.

[IprponHbIe 3KOCUCTEMBI. JDKOCUCTEMBI O3EP M PEK. DKOCHCTEMAa XBOMHOTO WU
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE 3KOCHUCTEMBI. ATpPOIKOCHUCTEMBI. YpOOIKOCHCTEMBI.
buonorunyeckoe u x035UCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (Qaktop ycrtoiumBocTH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3emiie.

Yuenne B. W. Bepnanckoro o Owocdepe. ['paHuiibl, coctaB M CTPyKTypa
ouocdepsl. XKuoe BemecTBo U ero GyHkiuu. OcobeHHOCTH Onocdepsbl Kak rio0aTbHOM
sKOcHCTeMBI. J[MHaMu4eckoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoTsl BemecTB u OHOT€OXMMHYECKHE IHKIBI 3JIEMEHTOB (yriepona,
azota). 3oHaIbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omocdepe 3emum. AHTpOINOreHHbIE W3MEHEHHS B Omocdepe.
['mo6anbHbBIE SKOJIOTUYECKUE TTPOOIIEMBI.

CocymiectBoBaHuEe MPUPOBI U YyesnoBedecTBa. CoxpaHeHue 6uopazHooOpa3usi Kak
OCHOBa ycroiunBocTu Ouocdepsl. OCHOBA PalMOHAILHOTO YIPABJICHUS HPUPOIHBIMU
pecypcaMu U X UCTOJIb30BaHKE. JJOCTHKEHHsI OMOJIOTHH U OXPaHa MIPUPOJIBI.

JdemoHcTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuubr u cxembl: «IIumessle nenu», «bUOLIEHO3: COCTaB M CTPYKTYpay,
«IIpuponneie coobuiecTBay, «Llenu nutanusy, « Ikogorndyeckas nupamuaa», «buochepa
U YEJOBEK», «DKOCUCTEMA LIMPOKOIMCTBEHHOIO JIECa», « DKOCUCTEMA XBOMHOIO JIECA,
«buoneHno3 Bopoéma», «ArpoueHos», «lIpuMepHble aHTPONOrE€HHbIE BO3JCUCTBUS Ha



npupoay», «BakHelre HCTOUHUKY 3arpsA3HEHMS BO3AyXa M IPYHTOBBIX Boa», «IlouBa
— BaxHeWmas cocTtaBiAoomas oOouocdepb», «DakToppl merpaganud - MOYBY,
«ITapHukoBbiii 3¢ ek, «DakTophl paAOaKTUBHOTO 3arpsa3HeHus ouocheps», «O0uas
cTpyKTypa Ouocdeps», «Pacnpocrpanenue xu3Hu B Ouocdepe», «O30HOBBINA HKpaH
o6uocdeps», «Kpyrosopor yriepona B Ouocdepe», «KpyroBopot azota B Ipupoe».
OGopynoBanue: Mojenb-anIuMKanusg «Tunuynaeie  OMOIEHO3b», TrepOapuit
«PactutenpHbie cooluiecTBa», Kosiekuun «buonenos», «Bpemutenu BakHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYJBTYP», repOapuud M KOJUIEKLMH PACTEeHUH M KUBOTHBIX,
MpUHAAJIEKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpyIaM OfHoro Buaa, KpacHas kHura
Poccuiickoit Deaeparuu, n300pakeHHsI OXpaHAEMbIX BUJIOB PACTCHUHN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMSBI 110 BMOJIOT'N
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiauBalOTCS TpeOOBaHMS K pe3yJibTaTaM OCBOCHUS
oOyJarommuMucs  TpOrpaMM  CpeJHEro  o0mero  oOpa3oBaHHS:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATHI

B crpykrype JMYHOCTHBIX pe3yJbTaTOB OCBOEHUsA mpeaMmera «buonorus»
BBIJICJICHBI  CJIEAYIOIIME COCTaBISIONIME: OCO3HAHUE OOYYaIOIIMMHCS POCCUNCKOMN
IPaKIAHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTU H
CaMOOIIPE/ICNICHUIO, HAIMYME MOTHUBALIMM K OOYYEHHIO OHOJIOTHH, ILeJCHANpaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKIEHHH JUYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAJAULUN PA3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CIOCOOHOCTD
o0y4Jarommxcs PYKOBOJCTBOBATHCA B CBOEH MEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, TMPUCYIIUMHU CHUCTEME OHOJIOTMYECKOro 00pa3oBaHUs, HaJIWYUE
HKOJIOTUYECKOTO TMPAaBOCO3HAHHUS, CIIOCOOHOCTH CTaBUTh LIETH W CTPOUTH KU3HEHHBIC
IUJIaHBI.

JInyHOCTHBIE peE3yNbTaThl OCBOCHUS IpeaMera «buonorus» OOCTUTAIOTCA B
€IMHCTBE YUeOHOH M BOCIIUTATEIHHON AEATEIHHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU
POCCUHCKMUMH  COLUMOKYJBTYPHBIMM, WCTOPHUYECKUMH H JyXOBHO-HPaBCTBECHHBIMHU
IEHHOCTSIMM, TPHUHATHIMH B OOIECTBE TMpaBWJIaMd M HOPMamH TMOBEACHUS U
CHOCOOCTBYIOT MPOLIECCAaM CAMOIO3HAHUS, CAMOBOCIIUTAHUS U CAaMOPa3BUTHS, PA3BUTHUS
BHYTPEHHEW MO3UIUHU JUYHOCTH, NTaTPUOTU3MA, YBAKEHUs K 3aKOHY M IPABOIOPSIKY,
YeJIOBEKY TpyJa U cTaplieMy MOKOJIEHHIO, B3aUMHOTO YBa)KE€HUsI, OEpEKHOT0 OTHOLLICHUS
K KyJbTYPHOMY HACICAUI0 U TPaJULUSAM MHOIOHALIMOHAJIBHOrO Hapona Poccuiickon
denepanuu, IPUPOAE U OKPYIKAIOIIEH cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHoro mnpenmera «buomorus» TOMKHBI
OTpaXkaTb ~ TOTOBHOCTb U  CHOCOOHOCTh  OOYy4aroUIMXCS  PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlUH, MO3UTUBHBIX BHYTPEHHUX yOEKIEHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
[IEHHOCTSIM POCCHUIICKOro OOIIEeCTBa, pPACIIUPEHUE IKU3HEHHOTO ONbITa W OIbITa
JEATEIbHOCTH B IPOLECCE pPEalu3aldyd OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOMN
NEATEIbHOCTH, B TOM YHCJIE B YAaCTHU:

1) rpa;kIaHCKOro BOCIMTAHUS

c(OpMUPOBAHHOCTh TPAXKAAHCKONH MO3UIMH OOYydYaIOMIerocss Kak AaKTHBHOTO H
OTBETCTBEHHOI'0 YJIEHA POCCUICKOTO 00ILECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB M OOSI3aHHOCTEW, YBa)KEHHE 3aKOHA U
IIPaBOIOPSLIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIbHOCTU MPU CO3JIAHUU Y4eOHBIX
IPOEKTOB, PEIIEHUU Y4eOHBIX U MO3HABATENbHBIX 3aJ]1a4, BHITIOJHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;



CHOCOOHOCTh ONpPEAENATh COOCTBEHHYIO MO3MLMIO MO OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHUE YYHUTHIBAaTh B CBOMX JEHUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUSA JIIOJEH C pa3HbIMU YOEXKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSIMH U
COIIMAJIbHBIM MOJIOKEHUEM;

TFOTOBHOCTb K COTPYJIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHUS YUEOHBIX,
MIO3HABATENbHBIX M UCCIENOBATEIbCKUX 3aJ1a4, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPHU OOCYKJACHUHU CIIOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COACPIKAHUS;

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOMN AESITEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS

c(OpPMHPOBAHHOCTh POCCUHCKON TIpakJaHCKOW MJIEHTUYHOCTH, MATPUOTU3MA,
YBaXXEHHUSI K CBOEMY HapoJy, UyBCTBa OTBETCTBEHHOCTH mepesa PoauHoi, ropaoctu 3a
CBOM Kpail, cBO PoauHy, CcBOW A3BIK M KyJIbTYpy, HIpPOLLIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapojaa Poccuu;

LIECHHOCTHOE OTHONIIEHUE K MPUPOJHOMY HACIEAUIO U MNaMSATHUKAM MPUPOJBbL,
noctuxkeHussM Poccuu B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATH BKJIAJ] POCCUHCKHUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OWoNOTMY, TOHUMAHKS 3HAYeHUs OMOJIOTMHM B TIO3HAHWHM 3aKOHOB IMPHUPOIBI, B KH3HU
YeJioBeKa U COBPEMEHHOT0 00I1IECTBA;

uaeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CIy)keHMIO M 3aunmte OTteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHE JTyXOBHBIX IEHHOCTEN POCCUIICKOIO HAPOAA;

c(hOpMHPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBE/ICHUS;

CIOCOOHOCTh OIIEHMBaTh CHUTYyallM0 W NPUHUMATh OCO3HAHHBIE PEILIEHUs,
OPHUEHTHUPYACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHHUE YCTONUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENSIM, CO3/IaHUI0O CEMbU Ha OCHOBE
OCO3HAaHHOI'O NPHUHATUS LEHHOCTEH CEMENHOM JKW3HU B COOTBETCTBUM C TPaJULIUSIMU
HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHHUSA:

ACTETHUYECKOE OTHOILIEHHWE K MHpPY, BKJIIOYas OJCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHWMAaHKHE YMOILIMOHAIBHOTO BO3ACHCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIDQKEHHMIO B pa3HbIX BHUAAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJIATH KAU€CTBA TBOPUECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHUA, (POPMUPOBAHUS KYJbBTYPBI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHUsi:

NOHUMAaHUE W pealu3alus 3I0pOBOTO M Oe3omacHoro obpasa KU3HU (370pOBOE
NUTaHUE, COONIO/IEHNE TUTHMEHWYECKUX TPABUI U HOPM, COAIIAHCHPOBAHHBIA PEKUM
3aHSATUN U OTAbIXA, pEryisipHas Quanyeckass akTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS] K COOCTBEHHOMY (DU3UYECKOMY U TCHUXUYECKOMY
310POBBIO;



NOHUMAaHHE [IEHHOCTH TMpaBWJI UHIWBUIYAIBHOTO M KOJUIGKTUBHOTO 0€30MacHOTro
MOBEJICHUS B CUTYAIUSX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOACH;

OCO3HAHHUE TIOCJIEICTBUN M HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTpEeOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KypEeHHUS);

6) TPy/10BOT0 BOCIMTAHUS:

TOTOBHOCTbH K TPY/y, OCOZHaHHE IIEHHOCTH MacTEpPCTBA, TPYA0IO0HUE;

FOTOBHOCTb K AKTHUBHOW JIEITEIIBHOCTH TEXHOJIOTMYECKOM M  COLMAIbHOMI
HAIPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh W CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JICSITEIHHOCTE;

UHTEpEC K pa3jaudHbiM cdepaMm MpoPecCHOHATbHOM NEATeIbHOCTH, YMEHUE
COBEpIIIATh OCO3HAHHBIA BBHIOOp Oynyiiel Mpodeccuu M pearu30BbIBaTh COOCTBEHHbBIC
YKU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHMIO U CaMOOOpPa30BaHUIO HA MPOTSHKCHUH
BCEM KU3HHU,

7) 3K0JIOrH4eCKOro BOCIIMTAHUS

AKOJIOTMUECKH 11e71ecCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUYHUKY KHU3HU Ha
3emiie, OCHOBE €€ CylIECTBOBAHMS;

MOBBIIIEHUE  YPOBHS  JKOJIOTMUECKOW  KYJbTYpbl: NPHOOpPETEHHUE  OIbITa
IJIAHUPOBAHUS TOCTYIKOB U OIEHKH MX BO3MOJKHBIX TOCIJIEICTBHH JISI OKPY>KaroIiei
cpenbl;

OCO3HaHME II00ATBHOTO XapaKTepa IKOJIOTHUSCKHUX MPOOJIeM U TyTeH UX PelIeHHUS;

CIOCOOHOCTh MCMOJIb30BaTh MPHOOpeTaeMble MPU M3YUYEHUH OMOJOTUM 3HAHUSA U
YMEHUS TPU PEIICHUU MPOOJieM, CBA3aHHBIX C PAIlMOHAJIBHBIM MPUPOIOINOIb30BAaHUEM
(cobnrofeHue nmpaBuil MOBEICHUS B IPUPO/IE, HATIPABIIEHHBIX HA COXPAaHEHHE PABHOBECHUS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCHCTEM, Onochepsr);

AKTUBHOE HENPUATUE [EUCTBUM, MPUHOCAIIMX BpPEH OKPYKAKOUIEH ITPUPOTHOU
cpene, yMEHHE TMPOTHO3UPOBATH HEOJATONMPUSATHBIE HKOJOTHUYECKHE TMOCIEACTBUS
NPEINPUHUMAEMBIX JIEUCTBUI U TPEAOTBPALIATh HX;

HaJM4YME€ PA3BUTOrO0 HSKOJOTMYECKOrO MBIIUICHUS, JKOJIOTHYECKOW KYJbTYPHI,
ONBITA JESITENBHOCTH HKOJIOTUYECKOW HAMNPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMU B TIO3HABATEJIbHOW, KOMMYHHKAaTUBHOM M COLIMAJILHOW MPaKTHKE, TOTOBHOCTU K
Y4acTHUIO B IPAKTUYECKOM NEATEIbHOCTH IKOJIOTHYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHUKW, OCHOBAaHHOTO Ha JUajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYMTATEIIbCKOM KYJIBTYphl KakK CpeJlICTBa
B3aWMO/JICHCTBHS MEXKIY JIOJIbMH U TIO3HAHUS MUPA;

NOoHUMaHWe creuudukn OWONOrMM Kak HayKH, OCO3HaHus e€ poju B
(GbOpMHUpPOBAaHUHM  PANMOHATBHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUU  IEJIOCTHOTO
MpeACTaBICHUS 00 OKPY>KaIOIIEM MUPE KaK O €UHCTBE MPUPOJIbI, YETOBEKA U OOIIECTBA,
B TIO3HAaHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U peHIeHHH NpodJieM COXpaHEHHs
MPUPOIHOTO PAaBHOBECHS;



yOeXIEHHOCTh B 3HAYUMOCTHM OWOJIOTMM JJIsI COBPEMEHHOM IMBHJIM3ALUU:
o0OecrieueHUs] HOBOTO YPOBHS Pa3BUTHUA MEIMIMHBI, CO3JaHHE MEPCIEeKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pELIAaTh PECYpPCHbIE MPOOJEMBbl Pa3BUTHUS UYEIOBEUYECTBA,
MOKWCKa MyTeH BBIXOAA U3 THOOATBHBIX HKOJOTMYECKMX MpoljeM u olecredeHus
nepexosa K YCTOMYMBOMY pPa3BUTHIO, PAlMOHAJIBLHOMY HCIIOJIb30BAHUIO HPHUPOIHBIX
pecypcoB U (pOPMUPOBAHUIO HOBBIX CTaHJAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHYECKUX 3HAHMM B LESIX MOBBIIICHUS
oOmmieit  KyJIbTypbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTu
(YHKUMOHAIIBHOM TPaMOTHOCTH  OOyuvaromuxcsi, (QopMupyeModl Mpu HU3yYEHHUH
OHOJIOTHH,

NOHMMAHHUE CYIIHOCTM METOJOB IIO3HAHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJY4YaeMble 3HAHUS JIsl aHANIM3a U OOBSICHEHUS
SBJICHUN OKPY>KAIOUIEr0 MHUpPAa U MPOUCXOAAIIMX B HEM H3MEHEHUW, YMEHUE JeJaTh
00OCHOBaHHBIE 3aKJIIOUEHUS] HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C
LEJIbI0 MTOJIyYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO MCIOIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIS1 pELICHUS
npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME [IEHHOCTM HAay4YHOM JIeATENbHOCTH, TOTOBHOCTb OCYILECTBIATH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO ACSITEIbHOCTh MHAUBUAYAIbHO U B TPYIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUI MO OMOJIOTMU B COOTBETCTBUU C KM3HEHHBIMH
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUs YyueOHoro mpeamera «buonorus»
BKJIFOYAIOT:  3HauyuMble 1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYarOIIMXCS
MEXIMCIUIUIMHAPHBIE  (MEXIIPEAMETHbIE) OOIlEHAayYHbIE TMOHITHS, OTpPaKAIOUIUE
[EJIOCTHOCTh HAyYHON KapTHHBI MHUpa U CHEHU(PUKY METOAOB MMO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX (BEILIECTBO, dHEpPrus, SBJICHHE, MPOIECC, CUCTeMa, HAYUYHbIN
dbakT, NOpPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBAHUE,
HaOII0IeHNe, U3MEpPEHNE, SKCIEPUMEHT U JPYTHX), YHUBEPCAIbHbIE YUYeOHbIE ACHCTBUS

(mo3HaBaTeNbHbIE, KOMMYHHKATHBHBIE, PErYJIAITUBHBIE), obecrieynBaronme
dbopmupoBaHue (PyHKIMOHATBHOW TPAMOTHOCTH M  COLUAIBHOW  KOMIIETCHIIMHU
oOyyJarommuxcs, CIIOCOOHOCTH oOyyJarommxcs HCIIOJIB30BATh OCBOCHHBIE

MEXIUCIUILUTMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEpPCalbHbIE Yy4YeOHbIE
JICUCTBUS B II03HABATEILHON U COLMAIIBHOM MTPAKTHUKE.

MeranpenMeTHbie  pe3yJbTaTbl  OCBOSHMsI TMPOTrpaMMbl  CpelHero  oOIero
00pa3oBaHUs JOJDKHBI OTPAXKaTh:

OBJaeHne yHUBEPCAJbHBIMHI Y4eOHBIMH MO3HABATEJIbHBIMU A1eHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHUE TeHCTBHUS:



CaMOCTOSITEIbHO (OPMYJIUPOBATh M AKTyaJM3UPOBATH MpoOIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIOJIb30BaTh NPU OCBOEHUM 3HAHUN MPHUEMBI JOTHYECKOTO MBIIUICHUS (aHaAIM3a,
CHHTE3a, CpaBHEHUs, Kilaccu(ukanuu, o000IIeHNs), PACKPBIBATh CMbICI OMOJOTHYECKUX
HNOHATUM (BBIAENATh MX XapaKTEpHbIE IPU3HAKM, YCTAHABJIMBATh CBS3M C JPYTUMU
TIOHATHUSIMU);

ONPENENATh LENIN IeATEIbHOCTH, 3a/1aBast IapaMeTpbl U KPUTEPUU UX JOCTHKECHUS,
COOTHOCHUTb PE3yJbTaThl ACSITEIBHOCTH C TOCTABICHHBIMHU LIESIMHU;

MCIIOJIb30BaTh OMOJOrMYECKHE MOHATHUS 1)1 OObSICHEHUS (PAaKTOB U SIBJICHUI )KUBOU
IPUPOABL;

CTPOMUTDH JOTMUYECKUE PACCYXAEHUS (MHIAYKTHUBHBIE, AETyKTHUBHBIE, [0 aHAJIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH M NPOTHUBOPEYUST B PAaCCMATPUBAEMBIX  SBJICHHMSIX,
(opMyIUpPOBATh BBIBO/IBI U 3aKIIIOUECHMS,;

IPUMEHATh CXEMHO-MOJENbHBIE CPEICTBA ISl NPEJICTABICHUS CYLIECTBEHHBIX
CBSI3€H M OTHOUICHUU B M3yYaeMbIX OMOJIOTHYECKHX OOBEKTaX, a TakKe MPOTHBOPEUUI
Pa3HOTO POJIa, BHIABICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3palaThiBaTh IUIAH pEIIEHUS NpoOJeMbl € YUYETOM aHalIM3a MMEIOLIUXCs
MaTepHAIIbHBIX U HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE pE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU NOCIEACTBUN EATEINbHOCTH;

KOOPAMHHUPOBATH U BBINOJHATH Pa0OTy B YCIOBHUSX PEANbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHSI;

pa3BUBATh KPEATHBHOE MBIIIJICHUE [IPU PEILIEHUH KU3HEHHBIX NTPOOIIEM.

2) 6a30BbIe HCCIe10BATEIbCKUE TeliCTBUS:

BJIAJIETh HABBIKAMHU Y4E€OHO-MCCIIEOBATENbCKOW W TIPOCKTHOM JEeSTENHHOCTH,
HaBBIKAMM pa3peleHus npo0ieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IOMCKY METOJIOB PELICHHs NPAaKTUYECKUX 3a4ad, MPUMEHEHUIO pa3Iu4HbIX METOJI0B
MO3HAHUS;

UCII0JIB30BaTh PA3JIMYHBIE BUBI IEATEIBHOCTH I10 MTOIYYCHUIO HOBOTO 3HAHMS, €TO
UHTEpIpEeTaiy, TPeoOpa3oBaHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYyallUsiX, B TOM 4YHCIIe
IPU CO3/IaHUH YIEOHBIX M COIIMATBHBIX MMPOEKTOB;

(opMuUpOBaTh Hay4HbId THI MBIIUIEHUS, BJIAJETh HAYYHOM TEPMHUHOJOTHEH,
KJIFOUEBBIMU MOHATUSMHU U METOAMY;

CTaBUTb U  (QOpPMYJIHpOBaThb COOCTBEHHBIE 3aJayd B  0Opa30BaTEIbHOM
NESATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

BBISBIIATh IPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyaJM3UPOBATh 3a]ady, BbIJIBUTaTh
TUIOTE3y €€ pelleHusl, HaXOAUTh apryMEHThI JUIsl JOKa3aTelbCTBA CBOMX YTBEPKICHUIA,
3a/1aBaTh MapaMeTpPbl U KPUTEPUU PELICHUS;

AQHAJIM3UPOBATH IIOJYYEHHBIE B XOJE PEIICHMs 3aJayd Pe3yJbTaTbl, KPUTUUYECKU
OLICHUBATh MX JOCTOBEPHOCTh, IPOrHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH LI€JI€HANPABICHHBIN TOUCK MEpeHOca CPEJCTB U CIIOCOOO0B IeHCTBUS
B IPO(PeCCUOHANBHYIO CPELy;



yMeTb NEPEHOCUTh 3HAHUS B IIO3HABATEIbHYIO U MPAKTUYECKYIO OO0JIACTH
KHU3HEACATEITHHOCTH;

yMETb WHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTh OPUTMHAIbHbIE MOJXO0/1bI U PELICHUs], CTABUTH
npoOJIeMBbl U 331a4H, JOMYCKAIOIINE ATbTePHATUBHBIE PEILICHUSI.

3) pabora ¢ undgopmanueii:

OpUEHTHPOBATHCA B PA3JIUYHBIX HCTOYHHMKAX HHQOpManuu (Tekcre y4eOHOro
nocobus1, Hay4HO-TIONYJISIPHOM JHUTEpaType, ONOJIOTHYECKUX CIOBApPSAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIM3UPOBATh WH(OPMAITUIO Pa3TUIHBIX
BUJOB M (OpPM MpeAcCTaBICHMs, KPUTHUECKU OLIEHHBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;

GopMyTUpOBaTH 3aMPOCHl U MPUMEHATH PAa3TUYHbIE METOJIBI IPU TIOMCKE B 0TOOpE
Ouosioruueckoi nHdopmalu, He0OXOAUMOH JJI BHIMIOJHEHNS YIEOHBIX 3a/1a4;

OpuoOpeTaTh  OMBIT  MCIOJB30BAHUSA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPILICHCTBOBATH KYyJIbTYPYy AaKTHBHOTO HCIIOJIb30BAHUS PA3IHMYHBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (POPMY MpEACTAaBICHHS OHOJIOrHYECKOi
uHpopMmaryu (CXeMbl, TpaduKu, TUarpaMMbl, TAOJIUIBI, PUCYHKU U IPYTOE);

UCII0JIb30BaTh HAYYHBIN A3BbIK B KaYECTBE CPEJICTBA MPHU paboTe ¢ OMOJIOrHYecKOon
UHpOpMaIMel: NPUMEHATh XUMHYECKHe, (U3NYECKHE W MaTeMaTHYeCKHE 3HAaKU MU
CHUMBOJIBI, GOpMyJIbl, a00peBUaTypy, HOMEHKJIATYpPY, UCIOIb30BaTh U MPeoOpPa30BHIBATH
3HaKOBO-CHMBOJHYECKUE CPEACTBA HATIISTHOCTH;

BJaJIeTh HAaBBIKAMHU pACIO3HABAaHUS M 3alIUTHl MH(pOpMaLuu, WHOOPMAIMOHHOM
0€301acHOCTH JINYHOCTH.

OgiajeHue yHHBEPCAJIbHBIMIH KOMMYHHKATUBHBIMH JIEHICTBUSIMU:

1) o0meHue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cdepax KHU3HH, aKTMBHO y4acTBOBATH B
JMasiore WM AUCKYCCHU IO CYIIECTBY 00CYXIaeMoi TeMbl (yMEHHE 3a/1aBaTh BOIIPOCHI,
BBICKa3bIBaTh CYKJIEHHUsS OTHOCUTEIbHO BBINOJIHEHUS MpeylaraéMoil 3a1auu, yYUTbIBaTh
MHTEPECHI U COTJIACOBAHHOCTh MO3UIMNA APYTUX YUaCTHUKOB JIMAJIOTa WIN AUCKYCCHUH);

pacmo3HaBaTh  HeBepOalbHBIE CpencTBAa  OOIIEHHS, TMOHWMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS KOH(MIMKTHBIX CHUTyallUd, YMETh
CMSTYaTh KOH(MIMKTHI U BECTH NEPETOBOPBI;

BJIQJIETh PA3IMYHBIMU CrHoco0aMu OOLIEHUS W B3aUMOJICHCTBHS, IIOHUMATh
HaMEpEeHUs IPYTHX JIOJACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECeTHUKY M B
KOPPEKTHOU (hopMe pOopMyIHPOBaATh CBOM BO3PAXKEHUS;

Pa3BEPHYTO U JOTMYHO M3JIAraTh CBOIO TOYKY 3PEHHSI C UCIOIB30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAsI IeITeTbHOCTh:

MOHMMATh U MCIOJIb30BATh IPEUMYIIECTBA KOMAH/IHOW U MHAMBHIyalbHOU pabOThI
IpU peuieHuH OUOJIOruuecKor Mmpo0saeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS
IpyNNoBbIX (JOpM B3aUMOJIEHCTBUS MPH pEIIeHNH Y4eOHO 3a1auu;



BBIOMpaTh TEMATUKy U METObI COBMECTHBIX JICUCTBUH C YIETOM OOIIUX HHTEPECOB
1 BO3MOXXHOCTEM KaXJI0r0 4JIeHa KOJIJICKTUBA;

NPUHUMATH LIEJIM COBMECTHOM IESATEILHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH
JIEVCTBUSA MO €€ NJOCTUKEHHUIO: COCTABJIATh IUJIAH IEMCTBUM, PACTIPEAEIATh POJIA C YYETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh PEe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa M Ka)XJOTO YYaCTHHKA KOMAaHJIbl B OOIIUIA
pe3yJIbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

NpeajlaraTb  HOBBIE IPOEKThI, OLEHUBATH MJAEHM C IO3WLUM HOBU3HBI,
OPUTHMHAJIBHOCTH, PAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJISITh O3UTUBHOE CTPATETMYECKOE MOBEJECHUE B PA3JIMUHBIX CUTYyalUsIX,
MPOSIBJIATH TBOPUYECTBO M BOOOpaKeHUE, OBITh HHUITMATHBHBIM.

OBJ1ajieHHe YHMBEPCAJIbHBIMHU PEryJSITUBHBIMY IeHCTBUSIMU:

1) camoopranu3amusi:

UCIT0JIh30BaTh OMOJIOTMYECKHE 3HAHUS JUIS BBISBIICHHS MPOOJIEM M UX PEIICHUS B
KU3HEHHBIX U yUeOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJOTUYECKUX 3HAHUH 11€JIEBbIC M CMBICIOBBIC YCTAHOBKH B
CBOMX JICUCTBUSIX U MOCTYIMKAX MO OTHOIICHHUIO K KHUBOU MPUPOJIC, CBOEMY 3JI0POBBIO U
3J0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIbHO  OCYIIECTBJIATh MO3HABATEIbHYIO JICSITEIbHOCTb, BBISIBISATH
npoOsieMbl, CTaBUTh U (GOPMYJIHUPOBaThH COOCTBEHHBIC 3aJayd B 0Opa3oBaTEIbLHOM
JEATENBHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUs] MPOOJEMBbI ¢ YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacIMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUTECHUH;

JenaTh OCO3HAHHBIM BBIOOP, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHueE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (YOPMHUPOBAHUIO M TMPOSBICHUIO IIMPOKOW JIPYIAUIIMU B Pa3HBIX
o0nacTsAX 3HAaHUM, TOCTOSIHHO TMOBBIIIATH CBOM 00pa3oBaTEeNbHBIA U KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIENSIM;

BJIQJICTh HABBIKAMM IIO3HABATEIBHON pPEepIECKCHMH KaK OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBUM M MBICITUTENBbHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHMM, MCIIOJIH30BATh
pUEMBI pedICKCUU JIJISL OTICHKU CUTYaIlid, BEIOOpA BEPHOTO PEIICHUS;

YMETh OILIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PEIICHUS IO UX CHUKECHUIO;

NpUHUMATh MOTHUBBI W apPryMEHTbl JPpyrMX TMpU aHajlu3€ PpPe3yJbTaTOB
JIeSITEILHOCTH;

3) npuHsATHE Ce0s M APYIUX:

MPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTAaTKH M JIOCTOMHCTBA,



OpUHUMaThb MOTHBBl M apryMEHThl JpYrMX TIIpU aHAJIW3E PE3YyJIbTaTOB
NESATENBHOCTH;

IIPU3HABATh CBOE MPaBO U NPABO APYTUX HA OUIMOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOr0 YeI0BEKa.

HNPEIJMETHBIE PE3YJIBTATBI

[IpenmerHsbie pe3ynbraThl ocBoeHHA Iporpammbl COO mo 6uonorum Ha 6a30BOM
YpPOBHE BKIIIOUAIOT creuuduueckue g ydyeOHoro mnpeamera «buonorus» HaydHble
3HAaHUS, YMEHUS M CIOCOObl JIEHCTBUI 10 OCBOGHMIO, HHTEpHpETaluu U
npeoOpa3oBaHMIO 3HAHUW, BHIBI JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAaHUSA H
OPUMEHEHUIO 3HaHUM B pa3JIMyHbIX Y4EeOHBIX CHUTyalHUsX, a TaKXKe B pealbHBIX
KU3HEHHBIX CHUTyallMsIX, CBSI3aHHBIX C Ouojoruei. B mnporpamme mnpenMeTrHbie
pe3yJIbTaThl IPEACTABIEHBI IO TOJaM 00y4eHusl.

[IpeameTHble pe3yabTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHMA O MECT€ M POJM OMOJOTMH B CHCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHMM COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
KapTUHBl MHUpPAa ¥ HAay4YHOTO MHPOBO33PEHHUS, O BKJIAJ€ POCCUUCKUX U 3apyOermKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATIBHON IPaMOTHOCTH YeJIOBEKa s
pelIeHus )KU3HEHHBIX 3a7a4;

YMEHHUE PACKpbIBaTh COJIEpKaHHE OMOJIOTMYECKUX TEPMHUHOB W TOHATUMN: KU3Hb,
KJIeTKa, OpraHu3M, MeTabosn3M (0OMEH BEIIECTB U MPEBpAlleHUEe YHEPIUH), TOMEOCcTa3
(camoperyisusi), ypoBHEBas OpraHM3alUsi >KUBBIX CHCTEM, CaMOBOCIIPOU3BEJICHUE
(penponyKuus), HACJIEACTBEHHOCTb, N3MEHUNBOCTh, POCT U PAa3BUTHE;

yMEHME  H3Jlaratb  OMOJOrMYecKHe Teopuu  (KJIEeTOYHas, XPOMOCOMHas,
MyTalMOHHAA, [IEHTpaJIbHAS I0TMa MOJIEKYJISIpHO# Omosnoruwn), 3akonsl (I'. Mennens, T.
Moprana, H. U. BaBunoBa) u yueHus (0 LEHTpax MHOrooOpa3us M IPOUCXOKICHUS
KynbTypHbeIX pacteHuil H. M. BaBuiosa), onpenensiTe IpaHUIbl UX HPUMEHHUMOCTH K
KUBBIM CHCTEMAM;

yMEHHUE BIAJIETh METOJIaMU HAy4YHOTO IO3HAHHWS B OWOJIOTMM: HAONIOACHHE U
ONMCAHME JKUBBIX CHUCTEM, IIPOLECCOB W SBJICHHUW, OpraHu3aldsd W IPOBEICHUE
OMOJIOrMYECKOT0 H3KCIEPUMEHTA, BBIIBWKEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMA BEIMYMHAMH, OOBSICHEHHE TOJYYCHHBIX PE3yJIbTaTOB,
VCIIOJIb30BAHHBIX HAYUYHBIX MOHATUN, TEOPUHA M 3aKOHOB, YMEHHUE JEJaTh BBIBOJBI Ha
OCHOBAHMH IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KJIETOK IPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMeHa BEIEeCTB U NPEBpAllEHUs] YHEPTUU B KIIETKE, (POTOCHHTE3a, IUIACTUYECKOTO U
JHEpPreTHUecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a, OIIOAOTBOPEHHH,
Pa3MHOKEHUS, UHIUBUAYAJILHOTO PAa3BUTHUS OPraHu3Ma (OHTOTeHeE3);



yMEHHE TIPUMEHSTh IMOJyYeHHbIE 3HaHHUS I OOBSACHEHUS OHOJOTHYECKHX
IPOLECCOB U SBJICHUM, ISl IPUHATHS MPAKTHUECKUX PEIICHU B MMOBCETHEBHOM KU3HU C
el obecreyeHus: 6€30MacCHOCTH CBOETO 3/10POBbs U 3/10POBbsI OKPYIKAIOIIUX JIFOJIEH,
coONIO/IeHUsT HOpPM TpPaMOTHOTO TOBEACHHS B OKpY’Kalollled MNpPUPOTHON cpene,
NOHMMaHUEe HEOOXOJUMOCTH HCIIOJIB30BaHUS JTOCTIXKEHHH COBPEMEHHOW OMONOrHd U
OMOTEXHOJIOTUH JIJIsl PAIIOHATBHOTO MPUPOAONIOIH30BAHMS;

yMEHHUE pellaTh 3JIEMEHTapHbIE T€HETUYECKHE 3a/ladyd Ha MOHO- U JUTHOpUHOE
CKpeIlMBaHUE, CIEIJIEHHOE HaclelI0BaHUE, COCTaBIATh CXEMbl MOHOTMOPHIHOTO
CKpEIIMBaHUS /IS TpeACKa3aHus HaCIeOBAHMS TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JJA0OPATOPHBIE U MpaKTUYecKue padoThl, COOII0IaTh MpaBuiia
npu paboTe ¢ yueOHbIM U JJabOpaTOPHBIM 000PYT0BAHUEM;

YyMEHHE  KPHUTUYECKH  OICHMBATh W  HWHTEPIPETUPOBATH  HMHOOPMAIUIO
OMOJIOTUYECKOTO COJEepKaHusl, BKIIOYAIOUIYIO IICEBJOHAYUYHbIE 3HAHUS M3 Pa3IMYHBIX
UCTOYHHMKOB (CpelICTBa MaccoBOM HH(OpMaluy, Hay4YHO-IIOMYJISIpHBIE MaTepuabl),
STHYECKHE AaCMeKThl COBPEMEHHBIX HCCIEAOBAaHMH B  OWOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH,

YMEHHUE CO3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OunonormyecKyro MH(pOpPMANUI0 U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmnapat OMOJIOTUH.

[IpeameTHble pe3yabTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHWA O MECT€ M POJH OHWOJOTHMH B CHCTEME HAyYHOTO
3HaHHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTHUHbBl MHUpPa M HAyYHOTO MHPOBO33pEHHS, O BKJAJeé POCCUHCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHATFHONW TPAMOTHOCTH YEJIOBEKA IS
pelieHus )KU3HEHHBIX 3a7a4;

YMEHHE PacKpbIBaTh COAEpKaHHE OWOJIOTMYECKHX TEPMHHOB M TOHATUH: BHJ,
MOMyJSIKSA, TEHO(DOH[, HBONIONHWSA, JBIWXKYIUE CHIBI  ((aKTOpPBI) SBOIOIHH,
MPUCTIOCOOJIGHHOCTh ~ OPTaHU3MOB, BHJA000pa30BaHME, DJKOJOTHYECKUE  (PaKTOPHI,
HKOCHCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PEAyLEHTHI, LIeNMU MUTaHUs, KOJIOrHYecKas
nupamuIa, Ouoreonenos, onochepa;

yMEHHUE H3i1araTh OWOJIOrHYecKkue Teopuu (dBoironuoHHast Teopus Y. JlapBuHa,
CHUHTETHUYECKasi TEOpHUS DSBOJIOLMHU), 3aKOHbI W 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxoactBa K. M. Bapa, uepenoBanus IJIaBHbIX HallpaBieHMM W myTed somouuu A. H.
CeBepuoBa, yueHuss o Ouochepe B. U. Bepnaackoro), ompenensiTb TpaHULbl HX
NPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BJaJ€Th METOJaMH HAy4YHOTO IIO3HAHUS B OHOJOTMH: HAOIIOJCHHWE U
ONHCaHUE >KUBBIX CHCTEM, TMPOIECCOB U SBJICHWH, OpTaHU3alus W TPOBEACHHE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIIBM)KEHHE THUIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH
MEXIy HCCIEAYEeMbIMU BEIUYMHAMH, OOBSICHEHHE TOJYYCHHBIX pe3yJIbTaTOB,
UCTIOJIb30BAaHHBIX HAYYHBIX TOHSITHIA, TEOPUH M 3aKOHOB, YMEHHUE JeNaTh BBIBOJBI Ha
OCHOBAHHH TOJYYEHHBIX PE3yJIbTaTOB;



YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH CTPOEHUSI OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TMOMYJISIIMNA, MPOAYLEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OHOIrE€OICHO30B U
HKOCHCTEM, OCOOCHHOCTH MPOIECCOB: HACIEICTBEHHOW W3MEHYHBOCTH, €CTECTBEHHOTO
oT00pa, BUA000pa30BaHUS, TPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS KOJIOTUYECKUX
(akTOpOB Ha OpraHM3Mbl, MEPEHOCAa BEMIECTB W IOTOKA 3HEPIUUM B 3KOCUCTEMAX,
AHTPOTIOTCHHBIX U3MEHEHHI B DKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOTEOXMMHUYECKHX IIUKIIOB B Orocdepe;

yMEHHE TPUMEHSATh MOJyYeHHbIE 3HAHHUS I OOBSACHEHUS OHOJOTHYECKHUX
MPOLIECCOB W SABJICHUH, IS MPUHATHS MPAKTUICCKUX PEUICHUH B TIOBCEIHEBHOM KU3HHU C
1enbio odecrieyeHusi 0€30MacHOCTH CBOETO 3/I0POBbS U 3JI0POBbS OKPYIKAIOLIUX JIFOJIEH,
coONMIOIEeHUsT HOPM TpaMOTHOTO TIOBEJICHUS B OKpYXarouleil MNpUPOIHON cpele,
NOHMMaHUEe HEOOXOIMMOCTH MCIOIB30BaHUS JTOCTIKEHHH COBPEMEHHOW OMOJIOTHH st
PalMOHAILHOTO PUPOIOTIONB30BAHNUS;

yMEHHE pelaTh 3JeMEHTapHble OHOJOTHYECKHE 3a]auyd, COCTaBJIATH CXEMBI
MepeHOCca BEILIECTB U SHEPTUU B dKOCHCTeMax (1IeNH MUTaHus);

YMEHHE BBITIOIHATH J1a00paTOPHBIC M MPAKTHIECKHE padOoThl, COOTI0AATh TIpaBHUiIa
npu paboTe ¢ yueOHbIM U JJabOpaTOPHBIM 000PYT0BAHUEM;

yMEHHE  KPHUTUYECKH  OICHWBAaTh W  HMHTEPHPETHPOBATH  WH(POPMAIIHIO
OMOJIOTMYECKOTO COJIEP’KaHMs, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHS U3 Pa3IMIHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMH(OpMAIUU, HAYYHO-TIOMYJISIPHBIE MAaTepUaIbl),
paccMarpuBaTh T7100aTbHBIE HKOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMHPOBATH
M0 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHBIE W YCTHBIE COOOIICHMS, 00001Ias
OMoOrMYecKyo MH(OpPMALMI0 U3 HECKOJbKUX HCTOYHUKOB, I'PAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapar OMOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesoB U TeM (uugposbie)
n/n NporpamMmbl Bcero Kontpoabibie | Hpaxtiieckue oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchl
bu6mmoreka [IOK
1 bronori ka Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBbIe CHCTEMBI 1 MX OpTaHU3aIUs 1 bubmmoreia IOK
https://m.edsoo.ru/7f41¢c292
3 XUMUYECKHUM COCTAB U CTPOCHHUE 8 1 bubmotexa LIOK
KIICTKU https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 HKH3HELCATEIBHOCTE KT 6 https://m.edso0.ru/7f41c292
5 Pa3zmMHOXeHHE 1 MHAMBUAYATIbHOE 5 1 bubmmoreka LIOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH U U3MEHYUBOCTD 8 15 bu6mmoreka IJOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust oprann3MoB. OCHOBBI 3 bubmuoteka [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmmoreka LIOK
8 Pesepetioe Bpes . https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO HACOB IT1O 34 0 4
ITPOTPAMME



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

11 KJIACC

KosuvecTBo yacon DJIeKTPOHHBbIE
No 11/ HanmenoBaHnue pa3jeioB U TeM Konrpossnere | Tpakrmueckie (uudpossie)
NMPOorpamMmmMbIl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 DBOIIONUOHHAS OUOJIOTHS 9 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHE U pa3BUTHE KU3HU 9 05 bubmmoreka [JOK
Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opranusmbl U OKpY’Karolias cpeaa 5 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa U DKOJIOTHIECKHE 9 bubmoreka [IOK
CHUCTEMBI https://m.edsoo.ru/7f41cc74
5 Pe3epBHOE BpeMms 2 Brbmiorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I1O 34 0 25
ITPOTPAMME



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

ITOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmuyecTBo yacoB DJIEeKTPOHHBbIE
Ne Tema ypoka KonTpoabu Hpasri Aara tupposLIe
n/n Bcero YyecKue U3YYCHUS oOpa3zoBare/ibHbIE
ble padoThI
padoThI pecypcsl
bu6moreka IJOK
https://m.edso0.ru/863e
1 buonorus B cucreme Hayk 1 05.09.2023 6122
https://m.edso0.ru/863e
632a
Mertonsl TO3HAHUS KUBOM
npupoabl. [IpakTuueckas pabora bubnnoreka [IOK
2 Ne 1 «VMcmonp30BaHue pa3IMIHBIX 1 0.5 12.09.2023 https://m.edso0.ru/863e
METOJIOB MPU U3YYECHUH 6122
OMOJIOTHUECKUX 0OBEKTOBY
buonoruueckue cucteMsl bubmiotexa LIOK
3 ’ 1 19. 09.2023 https://m.edsoo.ru/863e
MPOLECCHl U UX U3YyUYCHUE
6564
X CCKILil COCTAB KITOTK bubmoreka [IOK
MMHYECKUIN COCTaB KJIETKH.
4 1 26.09.2023 https://m.edso0.ru/863e
Bopa u MunepanbHbie COMU
674e
benku. CoctaB u cTpoeHue bubmiotexa LIOK
5 ' P 1 03.10.2023 https://m.edso0.ru/863e

O€EIKOB

6b72



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

depMeHTHI — OHOJIOTHYECKHEe
Katanu3aTopsl. JlaboparopHas
pabota Ne 1 «M3yuyenue

bub6mmnoreka IJOK

6 N 0.5 10. 10.2023 https://m.edso0.ru/863e
KaTaJIUTUIECKON aKTUBHOCTH 6b72
dbepMeHTOB (Ha IpuMepe aMuIa3bl
WJTU KaTaJla3bl)»
bubmoreka [IOK
7 Vrnesoasl. JIunumasl 17.10.2023 https://m.edsoo.ru/863e
6870
bubmmoreka [IOK
8 HyxniennoBsie kucinotel. AT 24.10.2023 https://m.edso0.ru/863e
6d5c
HcTopust 1 MeTOIbI U3YYCHUS Bubmorexa [OK
9 07.11.2023 https://m.edsoo.ru/863e
KieTku. Knerounas teopus
6e88
10 Krnerka kak nienoctHas sxuBas 14. 11.2023
cucreMa
CrpoeHue 3yKapuoTHIECKON
kietku. Jlaboparopnast pabota Ne bu6nnoreka [JOK
2 «/3y4yeHne CTpOeHHS KICTOK https://m.edso0.ru/863e
11 pacTeHui, )KUBOTHBIX, TPHOOB U 05 21.11.2023 6ff0
OaKTepHii 1Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e
TOTOBBIX MHKpOTIpenaparax u ux 716¢c
OTIMICAHHE)»
bu6mmoreka IJOK
12 OOMeEH BEIIECTB WK META00IU3M 28.11.2023 https://m.edsoo.ru/863e

766¢C



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

but6mmoreka [IOK

13 dorocunTe3. XeMOCHHTE3 05.12.2023 https://m.edsoo.ru/863e
7c98
bubmoreka [IOK
14 DHepreTuvecKuii 0OMeH 12.12.2023 https://m.edso0.ru/863e
[laae
JKM3HEHHBIN ITUK KIIETKU.
eJIeHue KJIeTKHU. MuTOo3.
ﬁaﬁiopaTopHaﬂ pabora Ne 3 bubmmoreia LIOK
15 0.5 19.12.2023 https://m.edso0.ru/863e
«Habmonenrne MuTo3a B KIIeTKax 27dcd
KOHYHMKa KOpeEIlIKa JIyKa Ha o
TOTOBBIX MUKpOTpETapaTax»
buocunres Oenka. Peakius bubmmorexa HOK
16 26.12.2023 https://m.edso0.ru/863e
MaTPUYHOTO CHHTE3a
796e
bu6mmoreka IJOK
17 Tpaucnsuus — OnocuHTe3 OeNKa 16.01.2024 https://m.edsoo0.ru/863e
796e
Hexnetounsie Gopmbl )KU3HU — Bubmworexa LIOK
18 BUPYCHI 23.01.2024 https://m.edso0.ru/863e
7540
bu6mmoreka IJOK
DopME! pasHoKeHI https://m.edso0.ru/863e
19 30. 01.2024 81b6

OPTaHU3MOB

https://m.edso0.ru/863e
831e



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e

but6mmoreka [IOK

20 Meiio3 06.02.2024 https://m.edso0.ru/863e
7f4a
OO06pa3oBaHNE U pa3BUTHE
MOJIOBBIX KJICTOK.
OmnonorBopenue. JlabopaTopHas bubmiotexa LOK
21 0.5 13. 02.2024 https://m.edso0.ru/863e
pabota Ne 4 «3yuenue cTpoeHus 81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOTIPEnapaTax»»
NunuBuayansHOE pa3BUTHE Bubmworeia LIOK
22 OpraRi3MOB 20.02.2024 https://m.edso0.ru/863e
8436
['eneTnka — Hayka o bubmmoreka [IOK
23 HACJIEACTBEHHOCTH U 27.02.2024 https://m.edsoo.ru/863e
W3MEHYUBOCTU 8612
3aKOHOMEPHOCTH HacJIeI0BaHUs bubmoreka [IOK
24 pHU3HAKOB. MOHOTHOpHUIHOE 05.03.2024 https://m.edso0.ru/863e
CKpeIllMBaHUE 8878
JlurnOpuiHOE CKpelBaHUE. butbmmoreka [IOK
25 3aKOH HE3aBUCHMOTO 12.03.2024 https://m.edso0.ru/863e
HaCJIeI0BaHUS MTPU3HAKOB 89a4
CremieHHOE HacJIEIOBaHUE
npusHakoB. JlabopaTopHas paboTa
NE 5 «M3yuenue pI)e:;yniTaT(f)B Bubmorexa [OK
26 0.5 19. 03.2024 https://m.edso0.ru/863e

MOHOTHOPUTHOTO U
JTUTUOPUTHOTO CKPEIIUBAHUS Y
Jp030( Bl HA TOTOBBIX

8c60



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

MUKpOTpernapaTax»

I'enetuka nona. HacienoBanue

bu6moteka I{OK

27 02.04.2024 https://m.edso0.ru/863e
MIPU3HAKOB, CIEIIJICHHBIX C ITOJIOM
8c60
M3MeHYHUBOCTD.
Henacnencrsennas
U3MEHYUBOCTh. JlabopaTopHas BuGmorexa [OK
28 padora Ne 6. HquiHHe 0.5 09. 04.2024 https://m.edso0.ru/863e
MOAN(PUKAIIMOHHOM gefe
U3MEHYUBOCTH, TOCTPOEHUE -
BapUAIIMOHHOTO Psjia U
BapualMOHHOMN KPUBOID
HacnencrBenHass ©3MEHYMBOCTD.
J'Ia6op§TopHasI pabota Ne 7. Bubmworeia LIOK
29 . 0.5 16. 04.2024 https://m.edso0.ru/863e
«AHanm3 MyTanui y 1po30Qusl Sefe
Ha TOTOBBIX MUKpOIIpenapaTax» -
bu6moreka [IOK
30 I'eHeTnka yenoBeka 23.04.2024 https://m.edso0.ru/863e
8d78
PesepBubiii ypok. O60011eHNE 110
31 teMe «HaciaencTBeHHOCTD U 30. 04.2024
U3MEHYUBOCTH OPTaHU3MOBY»
but6moreka [IOK
32 Cereknus Kak HayKa M POIIECC 07.05.2024 https://m.edso0.ru/863e
9214
33 MeTo/ bl ¥ IOCTHKECHUS CEICKIINT 14. 05.2024 bubmmoreka LIOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

paCTCHI/Iﬁ N ) KMBOTHBIX

https://m.edso0.ru/863e
0214

34

buoTrexHonorus kak oTpacib
IMpOU3BOACTBA

21. 05.2024

bubmmoreka IJOK
https://m.edso0.ru/863e
9336

OBIIEE KOJIMYECTBO YACOB IIO

I[TPOTPAMME

34



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

11 KJIACC

Koan4decTBo 4acoB

DJIeKTPOHHbIE HU(PPOBLIE

Ne Hara
Tema ypoxa Kontpoabubie | IIpakTuyeckue o0pa3oBaTeJIbHbIE
n/n Bceero U3y4YeHH S
padoThI padoThI pecypcsl
1 IBOJIIOLUS U METOIBI €€ 1 bu6mmoreka IJOK
U3yYeHUs https://m.edsoo.ru/863ea20e
Hcrtopus pazButus
2 npez[fTaBleeHHﬁ 00 1 bubamorexa HOK
https://m.eds00.ru/863e9570
SBOJTIOIUHU
3 MuKpo3BOITIOIIHS 1 brbmmorexa LHOK
https://m.edso0.ru/863e9cle
[Monynsuusa kak
3JIeMEHTapHas eIUHUIIA
BHJIa U DBOJIIOIUU.
4 JIaI(;opa:;O([))HIz(;I pabota Ne 1 1 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHEHME BHJIOB 1O
MOP(OIOTUIECKOMY
KPUTEPHUIO»
BYDKYIITUE CHITBI
3) gHeMZII{Ii“apHHe (baxTopsI) 1 Bubmmorexa [OK
https://m.edso0.ru/863e9da4
SBOJIIOIIUH
6 EctecTBeHHBII 0TOOD U €ro 1 bubnmnoreka LIOK
(bopMbI https://m.edso0.ru/863e9ed0
- PesynbTarts! 3Bomtonuu: 1 05 bubmmoreka [IOK
MPUCTIOCOOTICHHOCTh https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

OpPraHHU3MOB U
BHUJ1000pa3oBaHUeE.
JIaGopatopHas pabota Ne 2
«Omnucanue
MPUCTIOCOOJIEHHOCTH
opranusma u e€
OTHOCHUTEIBHOTO
XapakTepa»

Hanpasnenns u nytu

bubmorexa IJOK

8 MaKpO3BOJTIOIHH https://m.edsoo.ru/863e9cle
9 HeobOpatuMocTs 3BOJTIONNAN
10 Wcropus xu3Hu Ha 3emiie U
METObI €€ U3yUECHHUS
11 I'mnoTe3bl nponcx 0k ACHUS bubnnoreka [HOK
’KU3HU Ha 3emIie https://m.edsoo.ru/863ea5a6
PasButue xxu3Hu Ha 3emiie bubmmoreka [IOK
12
0 dpaM | IIepruoIam https://m.edsoo.ru/863eabbe
OcHOBHBI€ 3TallbI
ABOJIIOIIUH PACTUTENBHOTO U
YKUBOTHOT'O MHpA.
13 HpaKTquCKaaII))a60Ta Ne 1 0.5 Bubmmorexa [OK
https://m.edsoo.ru/863ea8bc
«/3y4yenue nckomnaemolx
OCTaTKOB PacCTCHUH U
KUBOTHBIX B KOJUICKITUSIX)
14 CoBpeMeHHas cucTteMa bubmoreka [IOK

OpraHn4CCKOro Mmmupa

https://m.edsoo.ru/863ea48e



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

15

DBOJTIOIIHS YEITOBEKA
(anTpormoOreHes)

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

16

JIBHKyLIUE CUIIbI
(dakTopsl) aHTpOTIOTeHE3a

bub6mmoreka IJOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaIUU
SBOJIIOLIMU YEI0BEKA

18

YenoBeueckue pacel U
MPUPOJHBIE AANTALIUN
yeJoBeKa

bu6moreka IIOK
https://m.edsoo.ru/863eaea2

19

20

Pe3epBHBIl ypOK.
O0o00611IeHHE IO TEME
«Bo3HUKHOBEHUE U
pa3BUTHE KU3HU HA 3eMJIe»

DKOJIOrus Kak HayKa

21

Cpenpl obutanus u
9KOJIOTHYECKHUE (PaKTOPhI

bub6mmoreka IJOK
https://m.edsoo.ru/863eafec

22

AbGuotnueckue GpakTopsl.
Jlabopatopnas padora Ne 3.
«Mopdomnornueckue
0COOCHHOCTH PACTECHUH 13
Pa3HBIX MECT OOUTAHUSD».
JlabopatopHas pabota Ne 4.
«BnusiHME cBETa HA POCT U
pa3BUTHE YEPECHKOB
KOJIEyCca»

0.5

bub6mmoreka IJOK
https://m.edso0.ru/863eb10e

23

buotuueckue pakTopbl

but6moreka IIOK



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

https://m.edso0.ru/863eb348

DKOJIOTUYECKUE
XapaKTEepUCTUKHU
nonyJsanuu. [IpakTuyeckas

24 pabota Ne 2 «Iloacuér 05
IJIOTHOCTH IOITYJISIUN
Pa3HBIX BUJIOB PACTCHUID
o5 CoobmiecTBa OpraHu3MOB bubmuoreka [IOK
— OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBbI bubmmoreka [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBbIE MTOKA3aTEIU
KOCUCTEMBI.
27 DKOJIOTUYECKHE TUPAMHU/IBI. bubmmorexa LIOK
5 https://m.edsoo.ru/863eb5fa
CBoiicTBa SKOCHUCTEM.
Cykueccus
28 [Ipupoanbie SKOCHCTEMBI
29 AHTpONOreHHbIE
KOCHUCTEMBI
30 bruocdepa — rmobanbHas bubmorexa [IOK
9KOCHUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU bubmuoteka [IOK
CYIIECTBOBaHHUS OHOCHEpHI https://m.edso0.ru/863ebd16
YenmoseuecTBO B Ouocdepe
32
3emun
33 CocyiecTBoBaHue bubmmoreka [JOK



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

IMpUPOAbI U YCJIOBCUCCTBA

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

Pe3epBHBII ypOK.
O060011eHNe TeMbI

34 1
«CooOmecrBa u
HKOJOTUYECKUE CUCTEMBI)
OBILIEE KOJIMYECTBO HACOB 34 ’5

I10 ITIPOTPAMME



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

YYEBHO-METOJIAWYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
IMPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUIA YYEHUKA

* buonorus, 10-11 knaccel/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; nox
penakuuei Kpukcynopa E.A., O0OmiecTBO ¢ OrpaHnYeHHONW OTBETCTBEHHOCTBIO
«Pycckoe ¢I0BO - YI4COHHKY

* buonorus. O6mas 6uonorus, 10 kmace/ CuBornazos B.U., Aradponosa 1.b.,
3axaposa E.T., O011iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxmmonepHoe o6miectBo «M3aarensctBo «IIpocBemnienner»

* buonorus. O6mias 6uonorus, 11 kmace/ CuBornazos B.U., Aradponosa U.b.,
3axaposa E.T., OGmiecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « [ IPODAY;

Axk1nonepHoe o61ectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubnuotexa IIOK

SKnace

Yuu.py

POIII

MOIII
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