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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl IO OMOJIOTHU TEOPETUUYECKYIO OCHOBY IS ONPEICIICHUS
MOAX0M0B K (POPMUPOBAHUIO COAEpKaHMUs ydeOHOro mpeamera «buosorws» COCTaBHIM:
koHienTyanbHbie nojioxkeHuss @I'OC COO o B3auMo0OyCIOBICHHOCTH II€JI€H, COIepKaHus,
pe3ynbTaToB 00y4YeHHS U TPEOOBAHUN K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, TIOJIOKEHHS 00
o0lIMX MeNsIX W MPUHLUIAX, XapaAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpeaHero oOmero oOpa3oBanus B Poccuiickoii depeparuu, a TakkKe IOJOXKEHHUS O
cnenuduke Ouosoruu, €€ 3HAYeHWH B NO3HAHUM >KUBOM MPUPOABI M 00OecredeHHuu
CYILLIECTBOBAHMS  4YesioBeueckoro obmiectBa. (CoriiacHO  Ha3BaHHBIM  TOJIOKECHUSIM,
oTpesereHbl OCHOBHBIC (DYHKITMH MPOrpaMMBbl IO OUOJIOTHY U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Aa€T MpeACTaBICHUE O IeNnax, o0 oOmel cTpaTeruu
0o0y4yeHHUs, BOCIMTAHWUS U Pa3BUTHUA OOYYaAIOIIMXCS CpPEACTBAMH Y4YEOHOTO TIIpeameTa
«buonorusy», omnpenensier 00s3aTeILHOE TPEAMETHOE COJEpPKaHHE, €ro CTPYKTYpY,
pacmpenesieHue 1o pasfenaM U TeMaM, PEKOMEHAYEMYIO MOCJIeI0OBATEIbHOCTh HU3YUYEHUS
y4eOHOTO MaTepuayiia ¢ Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEIAMETHBIX CBS3CH, JIOTUKU
00pa3oBaTeNbpHOTO MPOIIecca, BO3PACTHBIX 0COOCHHOCTEN 00YyJarOIIIXCS.

B mporpamMme mo OWOJOTMHM TaKXe€ YYUTBHIBAIOTCS TPEOOBAHUS K INIAHUPYEMBIM
JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yJibTaTaM OoOy4eHHs B (GOPMHPOBAHUU
OCHOBHBIX BUI0B y4eOHO-1103HABATEIILHOM JeATeIbHOCTH/y4eOHbBIX IEUCTBUN
00yYaroIMXCsi 0 OCBOCHUIO COZIEPKaHUsI OMOJIOTHYECKOTr0 00pa3oBaHusI.

B nporpamme mo 6uonorum (10—-11 kmaccel, 0a30BbIl YPOBEHB) pEaTM30BaH MPUHITUTI
MIPEEMCTBEHHOCTH B HM3yYCHWH OWOJIOTHH, OJlarojaps 4YeMy B HEW MPOCMaTPHBACTCS
HaIpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHUPOBAHMEM €CTECTBEHHO-
HAy4YHOTO MHPOBO33PCHHS, IICHHOCTHBIX OPUEHTAIMd JMYHOCTH, HKOJOTHYECKOTO
MBIIUICHUS, TPEACTABICHUM O 3I0pOBOM 00pa3e >KU3HU M OEpEeXKHBIM OTHOIICHHEM K
OKpYyXaroled mpupogHoit cpene. Ilostomy Hapsamy ¢ u3ydeHHEM OOIIEOMOIOTHISCKUX
TEOpPHi, a TAK)KE 3HAHUN O CTPOEHUU JKUBBIX CUCTEM PA3HOTO PAaHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONMX B HHUX MPOIECCOB B TMpOrpaMMme IO OHOJOTHH YACICHO BHUMaHUE
MCIIOJIH30BAHUIO TIOJIYYCHHBIX 3HAHUW B MOBCETHEBHOMW >KU3HU JUTsI PEIICHHS MPUKIIATHBIX

3agady, B TOM YHCIIC: HpO(l)I/IJ'IaKTI/IKI/I HaCJICACTBECHHBIX 3a00JIeBaHUI YCJIOBECKA, MCOAHUKO-
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TeHETUYECKOTO  KOHCYJIbTUPOBAHUS, OOOCHOBAHHS  JKOJOTHYECKH  IE€JIECO00Pa3HOTO
MOBEACHUS B OKpYXKalollell MNpUPOIHON cpele, aHalu3a BIUSHUS XO3SHCTBEHHON
JESTETPHOCTH YEJIOBEKa Ha COCTOSIHUE TIPUPOTHBIX M UICKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE
BHUMAaHUS K IPHUKJIAHON HAMPABIEHHOCTH y4eOHOTO npeameTa «bruonorus mpoIuKTOBaHO
HEOOXOUMOCThIO OO0ECIHEeUYeHHs] YCJIOBHM [JIsi pEUIeHUs OJHOM M3 aKTyalbHBIX 3a/1ay
IIIKOJIBHOTO  OMOJIOTMYECKOTO 00pa3oBaHUs, KOTOpas Mpeamnojaraet (HpopMuUpOBaHHE Y
oOy4Jaronuxcsi CriocOOHOCTU aaTUPOBATHCS K U3MEHEHUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpeaHero oOmero obpa3oBaHus 3aHMMaeT BakHOe mecTo. OHa
obecrnieunBaeT (OpMUPOBAHUE Y OO0YUYAIONIUXCS MPEICTABICHUN 0 HaydYHOW KapTUHE MUpa,
pacmmpser U 0000IIaeT 3HAHUS O XUBOW MpUpOjE, €€ OTIUYUTEIBHBIX MPU3HAKAX —
YPOBHEBOW OpraHU3AlMA M IBOJIOIUHU, CO3/AET YCIOBHS JUIsl: TMO3HAHUS 3aKOHOB >KUBOU
npupoasl, (popmupoBaHuss (YHKIMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 370pPOBOTO U
6e3omacHOro oOpasa >KHU3HU, IKOJOTHYECKOTO MBINUICHUS, [IEHHOCTHOTO OTHOIIEHUS K
KUBOU MIPUPOJIE U YETOBEKY.

bonbmoe 3HadyeHne OHOJIOTHS HMMEET TaKXKe JIs PEIICHHUs BOCIHTATEIBHBIX U
Pa3BUBAIOIIMX 3a7ad CpeaHEro o0Imero o0pa3oBaHUs, COIHATU3AIUN  OO0YJaArOITUXCS.
N3yuenne Owmosiormum oOecredyuBaeT yCJIOBHS i1 (OPMUPOBAHUS HWHTEIUICKTYaTbHBIX,
KOMMYHUKAITMOHHBIX U WH(OPMAIIMOHHBIX  HABBIKOB, OACTETUYECKOH  KYJIbTYPHI,
CIOCOOCTBYET MHTETPAIIMN OMOJIOTHYECKHUX 3HAHHUK C MPEJACTABICHUSAMH U3 IPYTUX YICOHBIX
MPEAMETOB, B YaCTHOCTH, (u3ukw, XuMuu u Teorpadum. Ha3BaHHBIE TMONOXEHUS O
npeaHa3HadYeHun y4eOHoro mpeameTra «buonorus» cocTaBWIM OCHOBY I OMpEETICHUS
MOIXO/I0B K 0TOOPY M CTPYKTYPHUPOBAHUIO €T0 COJEPIKAHMSI, MPEICTABICHHOTO B IIpOrpaMMe
Mo OMOJIOTHH.

Ot6op conmepxanusi yudeOHOro mipenmera «buonorus» Ha 0a30BOM  ypOBHE
OCYIIECTBIEH C TMO3HUIHMKA KyJIbTypOCOOOPA3HOTO TIOIX0JIa, B COOTBETCTBHHM C KOTOPHIM
oOydJaroruecs: JOJDKHbI OCBOWTHh 3HAHUS M YMEHHS, 3HAUUMBbIE JUIsl (hOpMHUpPOBaHUS OOIIEH
KYJbTYPBI, ONPEACIIAIONINE aJICKBAaTHOE TOBEJICHHUE YEJIOBEKAa B OKPYKAIOIICH MPUPOTHON
cpene, BOCTpeOOBaHHBIE B TMOBCEIHEBHOM JKM3HM M TpaKTUYeCKoW AesTenbHocTH. Ocoboe
MECTO B 3TOW CUCTEME 3HAHUM 3aHUMAIOT JJIEMEHTHI COJICPKAHUS, KOTOPBIE CIIY’)KAT OCHOBOU

ist GOpMHUPOBAHUS MPECTABIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUpa U
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IIEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIOCOOCTBYIOIUX TyMaHHU3AIMU OWOJIOTHYECKOTO
o0Opa3oBaHUs.

CTpykTypupOBaHUE COAEp)KaHUS Y4eOHOr0 Marepuana B MpoTrpaMMe MO OWOIOTHU
OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAUYCHUS 3HAHUM OO0 OTIMYUTEIBHBIX
OCOOCHHOCTSIX JKMBOW TIpUPOJBI, O €€ YpPOBHEBOW OpraHu3alud U HBOJOIUU. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOTO mpeameTa «bruoiorusy BeIIEIEHBI CIIeIyIONe
cojepKarelbHble TUHUN: «buonorus kak Hayka. MeTolpl HaydHOro mo3HaHUs», «Kierka
Kak Ouosiormueckasi cucrema», «OpraHu3m Kak Ouosiormdeckas cucrema», «Cucrema u
MHOT000pa3ne OPraHuYecKOro MHUPa», «IBOJIONHS XUBOW MPUPOJIB», «IKOCUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTI.

[lens m3yuenus yueOHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIAJICHHUE
OOyJaroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3aIMK >KUBBIX CUCTEM
pPa3HOrO paHra W MNpPUOOpETeHHWE YMEHHWM HCIOJIb30BaTh ATH 3HAHUS I TPaMOTHBIX
JICUCTBUN B OTHOIIEHWU OOBEKTOB >KUBOW MPUPOIBI U PEHICHUS Pa3IWYHBIX >KU3HEHHBIX
mpooJieM.

JlocTiokeHue 1enu m3ydeHus ydeOHoro mpemmera «buonorusi» Ha 0a30BOM ypOBHE
oOecreunBaeTcs perieHueM CIeIYIONUX 3a1a4:

OCBOEHHE OOYYaIOIIMMHUCA CUCTEMbl 3HAHUW O OHUOJOTHUUECKUX TEOPHUSX, YUYCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSAX, TUIOTE3aX, MPaBIIIaX, CIYKAITUX OCHOBOH IJIsi (POpMUPOBAHUS
MPEJICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOAAX HAYYHOrO IMO3HAHUS,
CTPOCHUHU, MHOTOOOpa3uu U OCOOEHHOCTSAX >KMBBIX CUCTEM Pa3HOTO YPOBHsI OpraHU3allNH,
BBIJIAIONIUXCS] OTKPBITUSX M COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dhopMupoBaHUE y 00YYaIOIIMXCS MO3HABATEIbHBIX, MHTEJUICKTYAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTE B TMpoIlecce aHaiu3a JaHHBIX O MYyTSIX Pa3BUTHUS B OHOJIOTHMH HAYYHBIX
B3I[JISIZIOB, UJIEN U TTOAXOJ0B K M3YUYEHHIO )KUBBIX CUCTEM Pa3HOr0 YPOBHS OPraHU3aLUY;

CTAHOBJICHHE Yy oOOydJaromuxcs oOmeld KyJIbTypbl, (YHKIIMOHAJIBHON T'PAMOTHOCTH,
pPa3BUTHE YMEHHUI OOBSCHATHh M OLICHUBATh SIBIICHUS OKPYKAIOIIETO MHUPA KUBOW MPHUPOIBI
Ha OCHOBAaHHMH 3HAHWI U OMbITA, MOJTYUYCHHBIX IIPU U3YYEHUU OUOJIOTHH;

dhopMupoBaHUE y 00y4aIOMMUXCSI YMEHUN WJUTFOCTPUPOBATh 3HAUYCHHE OMOJIOTHYECKHUX
3HAaHUM B NPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIHUIMHCKUX

TEXHOJIOTUM U arpoOMOTEXHOJIOTH;



BOCITUTaHNE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM XHUBOW MPHUPOJIBI,
HEOOXOAMMOCTH OEpeKHOTO OTHOUICHHsI K HEH, COOJIOACHHS ASTHYECKHX HOPM TIpH
MIPOBEICHUH OMOJIOTUIECKUX HCCIICIOBAHU;

OCO3HAHME IEHHOCTH OMOJIOTMUECKUX 3HAHUW JIJIS TIOBBIIIICHUSI YPOBHS SKOJIOTUYECKOMN
KYJIBTYPBI, T1s1 POPMUPOBAHUST HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN W YMEHUU B TIOBCEAHEBHOU >KU3HU VISl OTICHKU
MOCTIE/ICTBUI CBOCH ACSATEIHHOCTH MO OTHOIICHUIO K OKPY)KAIOIICH Cpenie, COOCTBEHHOMY
3I0pPOBBI0, 00OCHOBAaHME U COOJIIOICHUE MEp TTPOPUIAKTUKU 3a00JIeBaHUH.

B cucreme cpennero oomiero oOpazoBanusi «buojorus», mzydaemas Ha 0a30BOM
YpOBHE, SBIISETCS 005M3aTENbHBIM YYEOHBIM MPEIMETOM, BXOSIIIUM B COCTaB MPEAMETHOM
obnactu «EcTecTBeHHO-HAYyYHBIE TIPEIMETHD.

Jlist u3yueHuss Owoyiormu Ha 0a30BOM YpPOBHE CpEIHEr0 O0OmIero oOpa3oBaHUs
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Hegento), B 11 knacce — 34 gaca (1 gac

B HEJIETIIO).

COILEPKXAHUE OBYUYEHUASA

10 KUIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUUECKUMU U JPYTUMHU
€CTECTBEHHBIMU Haykamu, ¢uiocodueid, ITUKOM, dCTeTUKoW U mpaBoM. Ponbs Ouonoruu B
dbopMUpPOBaHUU COBPEMEHHON HAy4YHOU KapTUHBI Mupa. Cuctema OMOJIOTMYECKUX HAYK.

Meroapl TO3HAHWS JKUBOW TPUPOALI (HAOMIOACHUE, DKCIEPUMEHT, OIMCaHUe,
MU3MEpeHne, Kiiaccuukaius, MOASIUPOBaHUE, CTATUCTHYECKasi 00paboTKa TaHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. apsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxembl: «MeTo/ bl MO3HAHUS )KMBON TTPUPOJIBIY.

JlabopaTopHble U NpaKTHYECKHE PAdOTHI:

[Ipaktiueckass pabora Ne 1. «Vcmonbp3oBaHMe pa3IUYHBIX METOAOB IMPU H3YyUYECHUU

OHOJIOTHYECKUX OOBEKTOBY.



Tema 2. ZKuBble cucTeMbl 1 HX OPraHU3ALMS.

JXKusble cuctemsbl (OMocHCcTEMbI) Kak MpeaMeT u3ydeHus Ouosiornu. OTauume KUBBIX
CUCTEM OT HEOPraHUYECKOU TPUPOBI.

CpoiicTBa OWOCHUCTEM H WX pa3zHOOOpa3ue. YPOBHU OpraHU3ANMH OHOCHCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIA, TKAHEBbIA, OPraHU3MEHHBIN, MNOIYJISALUOHHO-BUIOBOM,
9KOCHCTEMHBIH (OMOTEO1IEHOTHUECKHI), ONOCHEPHBIIA.

JdeMoHcTpanuu:

TaOmumpsl 1 cxembl: «OCHOBHBIE NPU3HAKU JKU3HNW», «YPOBHU OpPraHU3aLMU >KUBOM
IPUPOIBD.

O6opynoBanue: Mojesb MoJiekyibl JIHK.

Tema 3. XumMHu4YecKHil COCTAB M CTPOCHUE KJIETKH.

XWMUYECKUMM  COCTaB  KIETKU. XUMHYECKHME  DJIEMEHTBI:  MAaKpOXJIEMEHTBHI,
MUKpO3JIEMEHTBI. Bosia 1 MUHEpAIIbHBIE BEIIECTBA.

@yHKIMU BOJBl U MHUHEPAJIBHBIX BellecTB B KieTke. [lognepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3amenuMble W 3aMEHUMBIE AMUHOKHUCIOTBI. AMHHOKHCIOTHBIM COCTaB. YpPOBHHU
CTPYKTYpbl O€JIKOBOW MOJIEKYJbl (I€pBUYHAs, BTOpUYHAS, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeskoB. bruonornueckue pyHKIuu 0EIKOB.

depMeHThl — OnoJornyeckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTP,
cyoctpatHas cneuupuyHocTh. Kodepmentsl. Buramunbl. Otnnuus QepMEHTOB OT
HEOPraHWYECKHUX KaTaau3aTOPOB.

VYrneBoapl: MoHOcaxapuabl (THOKo3a, pubo3a H  J€30KcUupu003a), Arcaxapuibl
(caxapo3za, jakTo3a) W Mojucaxapuibl (Kpaxmal, IJIMKOTE€H, LeJUI003a). buonornueckue
(GYHKIIUM YTIIEBOIOB.

Jlumuasl: Tpurnuuepuasl, Gochonunuabl, crepouasl. ['mapodunsHO-rUAPODHOOHBIE
cBoiicTBa. buonornyeckue QyHkuuu naunuaoB. CpaBHEHUE YTIIEBOJOB, OCJIKOB U JUIHUIOB
KaK MCTOYHUKOB HEPTUHU.

Hyxnennoseie xucnorel: JJHK um PHK. Hyknmeotuabl — MOHOMEpB HYKJIEMHOBBIX
kuciot. Crpoenne u ¢ynkuuu JHK. Crpoenue um dynkimu PHK. Buner PHK. ATO:

CTpO€HHUE U (PYHKIIUH.



Iutonorus — Hayka o kinerke. KnetouHnas teopust — npuMep B3aUMOJCHUCTBUS HIEU U
(aKkTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KIETKH.

Krmerka kak memoctHas >kuBasi cuctema. OOIIMe NPU3HAKK KIIETOK: 3aMKHYTas
HapyxHas memOpana, mosiekyibl JIHK xak renetnueckuit anmapart, cucreMa CUHTe3a OekKa.

Tunel KJIETOK: JyKapuOTHYeCcKas W MpokapuoTthyeckas. OCOOEHHOCTH CTPOEHUS
nmpokapuoThdeckor kieTku. Kierounas crenka Oakrtepwii. CTpoeHHE SyKapHOTHYECKON
KJIeTKH. OCHOBHBIE OTJIMYUSI PACTUTENILHOM, >)KUBOTHON U TPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIUKC, UX (DYHKIIMH.
[Tnazmatuueckass memOpana, e€ cBoicTtBa U (yHkiuu. [luTomnmasma m e€ OpraHoubI.
OnnomemOpanuble  opraHouabl  kietku: OIIC, ammapar T'oiabku,  JIM30COMBI.
[TomyaBTOHOMHBIE OpPraHOM/bl KJIETKA: MUTOXOHApUHU, Iwactuasl. [IpoucxoxneHue
MUTOXOHIpHUN U TacTua. Bunbl mnactun. HememOpanHble OopraHOUIBI KIETKU: PHOOCOMBI,
KJIIETOYHBI LEHTP, LEHTPUOJMU, PECHUYKH, XTIyTUKU. DYHKIMH OpPraHOUJIOB KIIETKHU.
Bxirouenust.

SAnpo — perynsatopHblii 1ueHTp kieTtku. CrpoeHuwe sapa: saepHas 000J0uKa,
KapuoIia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JleMoHcTpauu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. Illneiinen, P. Bupxos, [xx. YorcoH, ©.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacmipelieiecHue XUMHUYECKUX DJJIEMEHTOB B HEXKHUBOU IPUPOJEY,
«PacrnipeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabmuier u cxembl: «lleproanueckas Tabiuia XUMHUYECKUX DJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOABD»Y, «buocunTes Oenka», «CTpoeHHe MOJIEKynabl Oenkay, «CtpoeHue
dbepmentay, «Hyknennossie kuciotel. [IHK», «Crpoenue monexynsl ATDy», «Ctpoenue
AYKAPUOTUYECKON KIETKN», «CTpO€HuE >XUBOTHOW KIETKW», «CTpPOEHHE PACTUTEIHLHOU
KIIETKN», «CTpOeHHE MPOKAPUOTUUYECKON KIIETKN», «CTpoeHue sapa KIETKN», «YTJIeBOAbDY,
«JInnuae.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pyI0BaHUE JJis MPOBEJACHUS HAOIOICHUM,
W3MEpPEHUHN,  OKCIIEPUMEHTOB,  MHUKPONPENApPAThl  PACTUTEIBHBIX,  JKUBOTHBIX U

OaKkTepUaIbHBIX KJIETOK.



JlabopaTtopHble M mpaKkTHYecKHe padoThbI:

JlabopatopHast padora Ne 1. «M3yyeHue KataqauTUYECKONM aKTMBHOCTH (PEPMEHTOB (Ha
MIPUMEPE AMUIIA3bl UM KaTajla3bl)».

Jlabopatopuast pabora Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTEHUH, JKUBOTHBIX U
OakTepuil oJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIMpPENapaTax U UX OMHCAHUE.

Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OO6MeH BemecTB, WIM MeTaboau3M. AcCUMWIALNMS (IUIACTUYECKUM OOMEH) W
JTUCCUMWISAIMA (SHEPreTUYECKUil 0OMEH) — JIB€ CTOPOHBI €IMHOTO IMpollecca MeTaboIu3Ma.
Poub 3aK0HOB COXpaHEHHS BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIu3Ma.

Tunber oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHbIii. Pob ¢pepMeHTOB B 0OMEHE
BEILECTB U MTPEBPALICHUH SHEPTUH B KIIETKE.

dortocunTe3. CeroBas W TeMHOBas (a3el ¢orocuHTe3a. Peakium doTocuHTesa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HadeHHWE (POTOCHHTE3a HJi KU3HU Ha 3emiie. BrusHue
yCIIoBUH cpe/bl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTEHUM.

XemocuHTe3. XEeMOCUHTE3UPYIOMUE OaKTepuu. 3HaUeHNE XEMOCHHTE3a JJIs KU3HHU Ha
3emute.

OHepreTueckuii oOMeH B KJeTke. PacmieruieHne BelIeCTB, BbIACIECHUE U
AKKyMYJUPOBAaHHE DJHEPTrUU B KIETKE. OTalbl JHEPreTUYecKoro ooOmeHa. [mukomms.
bpoxxenne u ero Buugel. KuciopogHoe OKUCIEHHE, WIM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GpochopunupoBanre. IPHEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

Peakiuu marpuuHoro cuHte3a. ['enernueckas wnpopmarus u JIHK. Peammsanus
reHeTu4ecko nHpopmaluu B kieTke. ['eHeTuueckuii KoJ u ero cBoicTBa. TpaHCKpUIus —
matpuuabli cunte3 PHK. Tpancmamms — OwuocuHTe3 Oenka. ITambl  TPaHCISAINU.
KoaunpoBanue amunokuciaot. Pons pubocom B OuocunTese Oeska.

Hexnerounsle QopMmbl ku3HM — BuUpychl. Mctopust otkpsitus Bupyco (/. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M JKMU3HEHHOTO ITMKIa BUPYcOB. bakrtepumodaru.
bone3snn pacreHuii, JKUMBOTHBIX M  4YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
uMmyHoaepuiurta yenoseka (BUY) — Bo3Oymurens CIIWa. OOGpartHas TpaHCKpUIUUA,
peBepTasa u unterpasa. [Ipodunaktrka pacpocTpaHeHUs BUPYCHBIX 3a00I€BaHUM.

JdeMoHcTpanuu:



[Toprpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmuupr u  cxembl: «Tumnel nuranusy, «Merabomuzm», «MUTOXOHAPUSY,
«QHepreTuueckuii o0OMen», «Xaoporutacty, «Dotocuntesy», «Ctpoenune JIHK», «Ctpoenune
U (QyHKIUOHUpOBaHME TeHa», «Cunre3 Oenkay, «['eHeTnueckuili Kom», «Bupycs»,
«baktepuodarn», «CtpoeHue u >kxu3HeHHBIM MK Bupyca CIIM/la, OGakrepuodaray,
«Permkanus JTHK».

Oo6opynoanue: moaenu-anminkanuu «Y nsoenue JIHK u tpanckpunuusy», «buocunres
oenkay, «CTpoeHue KIeTKn», MoJenb cTpykTypbl JJTHK.

Tema 5. PaMHOKeHHe M1 HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kietounbii Uk, WM >KU3HEHHBINM MK KieTku. MuTepdaza u muto3. [Iporecchl,
npoTekaronue B uatepdasze. Pemnmukanus — peakius marpuunoro cunreza JJHK. Crpoenne
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapHOTHUIl. JIUTUIONAHBIN U TaluIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatunbl. LluTonormyeckue OCHOBBI Pa3MHOKEHUS WU WHAUBUIYAITBHOTO
Pa3BUTHUS OPraHU3MOB.

Henenue kietkn — muTo3. Cramuu muto3a. IIpomecchl, mpoucxoasume Ha pPa3HbIX
CTaJIUsIX MUTO3a. bHOJIOrMYECKUii CMBICT MUATO34.

[Iporpammupyemasi rubesb KJIETKU — armomTo3.

@opMbl pa3MHOKEHHS OpPraHM3MOB: Oecrosoe | mojoBoe. Buasl 0Gecnosioro
Pa3sMHOXEHUSA:  JICJICHUE  HAJBOE,  I[OYKOBAHME  OJHO- WU  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHMe, BEreTaTUBHOE  pa3MHOXEHUE. VICKycCTBEHHOE  KJIOHHPOBAHUE
OpPraHU3MOB, €0 3HAYECHUE JIJIS CEJICKIUU.

[TonoBo€ pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meito3. Cragun Mmeito3a. [Iponeccel, npoucxoadime Ha cTaguax Meio3a. [loBeaeHue
XpoMocoM B meno3e. KpoccunroBep. bruosmornueckuii CMbICT U 3HAYEHUE MENO03a.

['ameTtorenes — mporecc oOpa30BaHUS TMOJOBBIX KJIETOK Y JKHUBOTHBIX. [lojoBbie
JKEJe3bl: CEMEHHMKM M AUYHUKU. OOpa3oBaHHWE M Pa3BUTHE IMOJOBBIX KJIETOK — TraMer
(cmepmaTo3ouy, SHIEKIETKAa) — crepMaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOEHHUS
ANLEKIIETOK U ciepmaTo3ouoB. Omnonorsopenue. [laprenorenes.

NupuBuayanbHOEe pa3BUTHE (OHTOTE€HE3). DMOPHUOHAIIBLHOE pa3BUTHE (IMOPHUOTEHE3).
Ortarbl SMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: APOOJICHHE, TacTPyIIsIus,

opraHoreHe3. IlocTamOpuoHanbHOE pa3BuTHE. THUIBI MOCTAIMOPUOHAIBHOTO Pa3BUTHS:
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npsMoe, HempsiMoe (JTMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOT€HE3 IBETKOBOI'O PACTEHHUS: CTPOCHHE CEMEHH,
CTaJINU Pa3BUTHUSL.

JdeMoHcTpanuu:

Tabmuist u cxempl: «POPMbI Pa3MHOKEHUSI OPraHU3MOBY, «JIBOWHOE OILI0I0TBOPEHHE
y LBETKOBBIX pAacTEHUI», «BererarTuBHOE pPa3sMHOXXEHUE pPaCTCHUN», «JleneHue KieTku
O0akTepuit», «CTpoeHue MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIIETOUHBIN UKD,
«Pemmkamusa JHK», «Muto3», «Menos», «lIpsimoe u Henpsmoe pazButue», «l'ameroreHes
Y MJIEKOIIUTAIOIINX U YEJIOBEKA», « OCHOBHBIE CTaIUA OHTOTE€HE3A.

O6opynoBanne: MUKPOCKOI, MUKpornpenapatbl «CriepMaTo30uIbl MIEKOITUTAIOIIETO,
«SlinekneTka MIICKONUTAIOWIETO», «KapnoknHe3 B KIIETKax KOpemiKa JyKa», MarHUTHAas
MoJieb-antuukaius «Jlenenue kietku», moaenb JJTHK, moaens metadazHoit XpoMOCOMBI.

JlabopaTtopHble M NpaKkTHYecKHe PadoThbI:

JlaGopatopHas padota Ne 3. «HaOmroneHue MuTo3a B KJIETKaX KOHYMKA KOpEIKa JyKa
Ha FOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHS TOJOBBIX KIJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. Mcropus pa3BUTHUA TE€HETUKHU. Posb 1murTosioTMM U
AMOpPHUOJIOTUM B CTAHOBJIEHUM TE€HETHKU. BKiaa poccHHCKMX M 3apyOeKHbBIX YUYEHBIX B
pa3BUTHE TEHETUKU. METOabl TEHEeTUKH (TUOPHUIONIOTHYECKUN, IMTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHeTHYeCKUii).  OCHOBHbIE  TEHETHYECKHe  TOHATHUsS. [ eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH  HACIEJOBaHMS MPU3HAKOB, YyCTaHOBiIeHHble [. Mengenem.
MoHorubpuHoe ckpenMBaHue. 3aKOoH €IuHO-00pa3usi TMOPUIOB MEPBOTO TMOKOJICHUS.
[IpaBuio AOMUHUpOBaHUs. 3aKOH pacUICIUIEHUs MPU3HAKOB. [ MMOTe3a YUCTOTHI TaMerT.
[TonHOE M HEMOTHOE JOMUHUPOBAHHUE.

JluruOpuaHOe CKpelllMBaHWE. 3aKOH HE3aBUCHUMOIO HACIEJOBaHUS IPU3HAKOB.
[{uToreneTnueckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS. AHAIM3UPYIOIIEE CKPEITUBaHNUE.

Hcnone3oBanue AHAJIM3UPYIOMICTO CKPCIIMBAHUWA AJIA OIIPCACIICHUS I'CHOTUIIA oco0u.
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CuerieHHOe HacieqoBaHue mpu3HakoB. Pabora T. Moprana mno CcLEMJICHHOMY
HacCJIEJOBaHUIO TeHOB. HapyllieHue cuersieHrsi FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOpHUsSL HACIEICTBEHHOCTHU. | eHeTHYeCKue KapThl.

['enetnka nmosia. XpoMOCOMHOE OIPEAEIICHHE 10a. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHble opraHn3Mbl. HacnenoBanue npu3HaKkoB, CLEMJIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUABI M3MEHYMBOCTH: HEHACIEACTBEHHAs W HACIEICTBEHHas. Poiib
cpeabl B  HEHACJICACTBEHHOW HW3MEHYHMBOCTH. XapaKTEPUCTHKA MOAUGPUKAIMOHHON
W3MEHUYMBOCTH. BapuanmoHHbIA psAl M BapuauuMoHHas KpuBas. Hopma peakuuu mpusHaka.
KosnuecTBEHHbIE W KAa4eCTBEHHbIE NPU3HAKM M HMX HopMma peakiuu. CBoicTBa
MOAU(PUKAITIOHHON U3MEHUYNBOCTH.

HacnenctBennas, @ WiM  TEHOTUINIMYECKas,  W3MEHUMBOCThb.  KomOWHaTHBHas
M3MEHYMBOCTh. Mei03 U TO0JIOBOM MpOIeCcC — OCHOBAa KOMOWHATUBHOW H3MEHYMBOCTH.
Myranuonnass u3MeH4YMBOCTh. Kiaccudukanus MyTaluili: TEHHbIE, XPOMOCOMHEIE,
reHoMHble. YacTtoTa U npuuuHbl MyTauuil. MyTtareHable (akTopbl. 3aKOH TOMOJIOTUYECKHUX
PAIOB B HacieACTBEHHOM n3MeHunBocty H. M. BaBuiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETHKH 4YEJOBEKa:
TeHEAJOTUYECKUM, OJIM3HEIOBBIM, IMTOTCHETHYECKUH, OMOXMMHUYECKHM, MOJEKYISIPHO-
reHeTnyeckuii. COBpEMEHHOE ONPEACIICHUE TEHOTHUIA: MOJHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBaHUE, B TOM 4ucie ¢ nomoiisto [11{P-ananuza. HacneactBennsie 3a00aeBaHus
YyelloBeKa: TeHHble Ooyie3HH, OO0JIE3HH C HACJIEACTBEHHOW MNpEeApacroioKeHHOCTbIO,
XpoMOcoMHbIe Ooiie3Hu. ComaTH4ecKue W TeHepaThBHblE MyTaluuu. CTBOJIOBBIE KIIETKHU.
[Ipuntunel  3m0poBoro o0Opasza KW3HW, JUAarHOCTHKH, TMPOPUIAKTUKA U JICYCHUS
reHeTUYECKUX  Oone3Heill.  MenuKOo-TeHeTHYeCKOe  KOHCYJIbTUPOBAHHE.  3HAUCHHE
MEJIUIMHCKOW TE€HETUKU B NPENOTBPAIICHUM U JIEYEHUM TeHETHYEeCKUuX 3a00seBaHui
YeJI0BEKa.

JdeMoHcTpaMu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepuxon, H. B. Tumodees-

PecoBckuii, H. 1. BaBunos.
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Tabmumsr u cxembl: «MOHOTHOPUAHOE CKpEIIMBAaHWE MU €ro IMTOreHEeTHYecKas
OCHOBa», «3aKOH PaCIUICIVIEHUS U €70 IUTOTEHETUYECKast OCHOBA», «3aKOH YUCTOTHI FaMeTy,
«durubOpunnoe ckpemuBanuey», «L{uTomornyeckue 0OCHOBBI AUTHOPUIHOTO CKPEUIUBAHUS,
«Meno3», «B3auMOIENUCTBUE aJUICNIBHBIX TI'€HOB», «l'€HeTMYeCKHe KapThl pacTEHUH,
KUBOTHBIX U 4eJOBeKa», «['eHeTnka nomnay, «3aKOHOMEPHOCTH HACJIEN0BaHUs, CLIETUIEHHOTO
c mnosom», «KapuoTumsl 4YeloBeKa M JKHMBOTHBIX», «Buasl H3MeHUMBOCTWY,
«MoaudukanuonHas U3MeHYUBOCTHY, «HacnenoBanue pesyc-dakrtopay, «l eHetuka rpynn
KpoBW», «MyTallmOHHAasi ”3MEHYUBOCTH.

ObopynoBanue: MoJenH-anuInKaun «MoHorubpuaHoe ckpemuBanuey, «Hemonnoe
JOMUHHUpPOBaHUE», «JluruOpuaHoe ckpenuBaHuey, «llepekpéct XxpoMocom», MUKPOCKON U
Mukpomnpenapar «Jpozoduna» (HOopma, MyTtauuu (HOpMbl KpBUILEB M OKpPacku Telna),
repOapuii «I'opox MoCeBHOW.

JlabopaTopHble U IpaKTHYECKHE PAdOThI:

JlabopatopHass pabora Ne 5. «M3yyeHue pe3ysnbTaToB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y TPO30(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopuass pabota Ne 6. «U3yuenne wmoauuUKaMOHHON W3MEHYMBOCTH,
MIOCTPOCHUE BAPUALIMOHHOIO PsAJla U BAPUALIMOHHOW KPUBOW.

Jlabopatopnass pabora Ne 7. «Ananu3 wmytanuii y Jpo30@uibl Ha TOTOBBIX
MUKpOITpenapaTax».

[Ipaktuueckas padota Ne 2. «CocTaBiieHue U aHAIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipolecc. 3apoKIACHUE CEJIEKIIUU U ToMecTUuKalus. Yuenue H.
. BaBusoBa o 1eHTpax MPOUCXOKIACHUS U MHOT0O00Opa3usi KyJbTYPHBIX pacTeHuil. [{eHTpbl
IIPOUCXO0K/ICHHS IOMAIIHUX KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeIEeKINU. MaccoBbIil U UHIUBUAYATbHBIA OTOOPHI B CEIECKIUH
pacTeHMii W JKUBOTHBIX. OLEeHKa »JKcTepbepa. DbBIM3KOPOACTBEHHOE CKPEUIMBAHUE —
uHOpuauHr. Yucras auHus. CKpemMBaHHE YUCTBHIX JHUHUUA. ['erepos3uc, wiu rulOpuaHas
cuna. HeponctBenHoe ckpemuBanue — ayTtOpuauur. OtpanéHHas ruOpuauzanus v eé
ycnexu. VICKyCCTBEHHBIM MyTareHe3 U MOJIy4eHHE MOJIMIIONIOB. J[OCTHXKEHMS CeNeKIuu

pPaCTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.
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buotexHonmorus kak OTpacib MPOU3BOACTBA. [ €HHAs WHKEHEpHUs. DTanbl CO3JaHUS
pekoMmOunanTHoi JIHK u Tpancrennsix opranusmoB. Kinetounas muxenepus. Kinerounsie
KYJIBTYPBL. MukpokioHaIbpHOE pa3sMHOXXEHUE pacTeHui. Kiionnposanue
BBICOKOTIPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPTraHU3MOB. DKOJIOTMYECKHE U ATUYECKHUE
npo6iembl. MO — reneTrdecku MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpauuu:

[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. /1. Kapneuenko, M. ®@. lBaHOB.

Tabmuupl n cxeMbl: kKapTta «LleHTphl MPOUCXOXKIEHUS U MHOrooOpasusi KyJbTYPHBIX
pactenui», «llopombl JOMAamIHMX JKUBOTHBIX», «CopTa KYJIBTYpHBIX pPacTEHUI»,
«Otnanénnas rubpuauzanus», «Padorel akamemuka M. ®@. HMBanoBay, «Ilomurmionausy,
«OOBEKTHI OMOTEXHOJIOTUN, «Kierounsie KYJIBTYPBI 151 KJIOHUPOBAHHUEY,
«KoHcTpynpoBaHue 1 epeHoc reHOB, XpOMOCOMY.

O6opynoBanue: MyJISKU IJI0JI0B U KOPHEIIONOB TUKUX (POPM U KYJBTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX03iCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOJIbI U IOCTUKEHUSI CEJEKIMU PACTEHUN U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TNIEMEHHYIO ()epPMY, COPTOUCIIBITATEIbHBIA YIaCTOK, B TEIIIMYHOE

XO03sI1CTBO, JJaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOIIMOHHAS OHOJIOTHS.

[TpeanochbUIKM BO3HUKHOBEHHS 3BOJIIOIIMOHHON TCOPUHU. DBOIOIMOHHAS TEOPHS M e
MecTo B Ononoruu. BiusHue 5BOTIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U APYTHX HaYK.

CeuaerenbcTtBa sBojtonuu. [lameoHTOMOTMYECKHE: TMOCIEAOBATEILHOCTh TOSIBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOW JICTONHCH, TepexoaHble ¢Gopmbl. buoreorpadudeckue:
CXOJICTBO U paziuuue ¢hayH u GIop MAaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHUE: CXOJICTBA W Pa3IMUUs dIMOPHOHOB Pa3HBIX BHJIOB IMMO3BOHOYHBIX.
CpaBHHTEIIbHO-aHATOMHYCCKHE: TOMOJIOTUYHBIC, AHAJIOTMYHBIC, PYAUMEHTApPHBIC OPTaHbl,
aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO MEXaHU3MOB HACJIECICTBEHHOCTH U

OCHOBHBIX META00JIMUECKUX MyTEH Yy BCEX OPraHU3MOB.
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OpomounoHHas teopus Y. JlapBuHa. IlpeanocbulkM BO3HUKHOBEHHS J1apBUHHU3MA.
JIBWKyIlMe CHIJIBI 3BONIONMU BUAOB 1O JlapBuHYy (M30BITOUHOE pa3MHOXEHUE TMPU
OTPAaHUYEHHOCTU PECYpCOB, HEOMpeNeNEHHAass M3MEHYMBOCTb, OOph0a 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHHUS.

MukposBomronus. [Tonynsuusa kak equHUIA BUAA U 3BOJIIOLIMH.

JBrxymue cuiibl (pakTopbl) 3BOJIOLUK BUIOB B MpUpoe. MyTallMOHHBIN mpouecc u
KOMOWHATUBHAsT WM3MEHYMBOCTh. [lomynsnuroHHble BOJHBI W aApedd reHoB. M3onsuusa u
MUTPALIHSL.

EcrectBenHbIit 0T00p — HampaBisionuid ¢gaktop 3Bostonuu. DopMbl €CTECTBEHHOTO
otbopa.

[IpucniocoONEeHHOCT, ~ OpPraHuM3MOB  Kak  pe3yjibTar  3Bojtouud.  [Ipumepsl
MIPUCIIOCOOJICHUH y OpraHu3MoB. ApoMop(o3bl ¥ HAHO-a AN TAI|H.

Bun u Bugoo6OpazoBanue. Kpurepuu Buma. OcHoBHbIE (OpMBI BUA000pa30BaHUS:
reorpauyeckoe, 3K0JIOTHYECKOE.

MaxkposBosmornusi. @opmbl 3BOTIONUH: (UTIETHUECKAs, TUBEPIeHTHAs, KOHBEPTeHTHAS,
napajuiensHas. HeoOpaTuMocCTh 3BOMIOIHH.

[IpoucxoxaeHne OT  HeCHEUAIM3UPOBAHHBIX  mpenkoB.  IIporpeccupyromas
crnenuann3anys. AJanTUBHAS paguanusl.

JdeMoHcTpauuu:

[Toptpetsi: K. JInnnei, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkens, ®. Mromiep, A. H. CeBep1ios.

Tabmuupl u cxembl: «Pa3BuTHE OpraHuyeckoro Mupa Ha 3emiie», «3apOoiblln
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 3a CyIIECTBOBAHUEY,
«EctectBeHHBIII 0TOOpP», «MHOTO00Opa3ue CcOpTOB pacTeHuit», «MHoroobpasue Mmopos
KUBOTHBIX»,  «llomymsiiuuy,  «MyTanuoHHass  M3MEHYMBOCTBY,  «ApPOMOpGdO3bI»,
«Mnmunoananramuny, «O01mas nereHepanus», «/[Bmwkymme cuibl sBomonumny», «Kapra-cxema
Mmapiipyta myremectBus Y. Jlapsunay, «boprba 3a cyimectBoBanue», «IIprucrnoco6ieHHOCTh
opranusMoBy, «I'eorpaduueckoe BU1000pa30BaHNEe», « IKOJIOTHYECKOE BUAO0OPA30BAHUEY.

ObopynoBaHue: KOJUIGKIMSI HACEKOMBIX C pa3UYHBIMU THUIIAMHA OKpPACKH, HaOOp

IIJIOA0OB MW CEMSH, KOJIJICKIUA ((HpI/IMepBI 3allIUTHBIX HpHCHOCO6J’I€HPII71 Y JXKHBOTHBEIX»,
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Mozenb «OCHOBHBIE HAIpPaBJICHUS SBOIIONUN», 00bEMHAs Mojenb «CTpoeHHe TOJOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduyeckass kapra mupa, Komwiekuus «@PopMbl COXPAHHOCTH HCKOMAEMBIX
KUBOTHBIX W pacTeHui», Mojenb anmumkanus «llepekpécT Xpomocom», BIaKHbBIE
npenapatbl «Pa3Butue Hacekomoroy», «Pa3zBurue asryumku», Mukponpenapar «Ipozodunar
(Hopma, MyTanuu (POpPMbI KPHLIILEB U OKPACKHU TEINA).

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUIOB MO MOP(DOJIOTHUECKOMY KPUTEPHUION.

JlaboparopHass pabora Ne 2. «Omnucanue mNpPHUCIOCOOTICHHOCTH OpraHusmMa u eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHUE M Pa3BUTHE )KU3HHM Ha 3emue.

JloHay4yHblE€  NPEACTABICHUS O  3apOXKJICHMHM KW3HU. HayuHele  rumoressl
BO3HMKHOBEHHUS XU3HM Ha 3emsie: aOuoreHe3 W maHcnepmus. XUMHUYECKas SBOJIOLUS.
AOUOTEHHBI CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHMUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEP)KJIECHNE XMUMHYECKOW 3BotouMU. HavanbHble 3Tambl OMOJIOTMYECKOW 3BOJIOLUU.
['umoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE
poTOKJIETKH. [lepBble KiIeTKHM M uX 3BOONUSA. DOpMUPOBAHME OCHOBHBIX I'PYIIT >KMBBIX
OpraHU3MOB.

Pa3zutne xu3Hu Ha 3emie no 3paMm UM nepuojaM. Karapxeil. Apxelickas
npoTepo3oiickas dpel. [lameosolickas spa U €€ Nepuojbl: KEMOPHICKHM, OPIOBUKCKHUU,
CUJIYPUNCKNN, T€BOHCKNN, KAMEHHOYIOJIbHBIN, IIEPMCKUM.

Me3o030iickas 3pa 1 €€ NEPUOAbl: TPUACOBBIN, FOPCKUN, METOBOM.

Kalino3olickas 3pa u €€ nepruojpl: MajIeOreHOBBIN, HEOT€HOBBIN, AHTPONOTE€HOBBIH.

XapaKTepucTrKa KJIuMaTa U reoJIOTMYecKUX npoueccoB. OCHOBHBIE 3Tambl 3BOJIIOLNN
pPacTUTEIBLHOTO U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U >KUBOTHBIX. [losiBneHue,
pacuBeT U BEIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

Cucrema  OpraHM4ecKOro MHpa Kak  OTpaxeHue dBomouuud. OCHOBHBIE
CUCTEMATUYECKHE IPYIIbl OPTaHU3MOB.

OBOJIIOLIMS  4YeJOBeKa. AHTpPOIOJOrus Kak Hayka. Pa3Butue mnpeacraBieHuil o
IIPOUCXOXKJICHUH YeJoBeKa. MeToapl M3ydeHMsl aHTpororeHe3a. CXOACTBA M pas3iidyus

YyeJI0BeKa U JKUBOTHBIX. CHCTEMaTHUYECKOE IT0JIOKECHHE UEIOBEKa.
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JBmwxkymue cuibl ((akTopsl) aHTpororeHnesa. HacnencTBeHHass W3MEHUMBOCTh U
€CTeCTBEHHbIN 0TOOp. OOlIeCTBEHHbI 00pa3 JKU3HU, HW3TOTOBJIICEHHWE OpPYIUN Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJAMHM U BETBH 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMENbIN,
YemoBek mnpamoxomsdimui, YenoBek HeaHAEpPTAIbCKUK, YesnoBek pasyMHbld. Haxomku
HCKONIAeMbIX OCTAaTKOB, BpEMsI CYIIECTBOBaHHs, OO0JacTb pAacCIpOCTpaHEHUs, OO0BEM
rOJIOBHOT'O MO3ra, 00pa3 >KU3HU, OPYIUSL.

Yenopedeckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BpOTICONHAs (€Bpa3UiicKasi), HErpo-
aBcTpasiougHas (PKBaTOopUalibHAs), MOHTOJIOWJIHAS (a3MaTCKO-aMEepHUKaHCKas). YepTsl
MPUCIIOCOOJICHHOCTU MPEICTABUTENIEH YEeIOBEUYECKUX pac K YCJIOBHUSIM CYIIECTBOBAHUA.
EauncTBO uenoBeueckux pac. Kputuka pacusma.

JlemoHcTpanuu:

[Toptpetsl: ®@. Penu, JI. I1actep, A. K. Onapun, C. Muiiep, I'. FOpu, Y. [lapBuH.

Tabmuner wm  cxembl: «BosumkaoBenme ComHeuHol  cuCTeMBI», «Pa3Butuhe
OpraHUyYEecKOro Mupa», «PacturenbHas KieTka», « KuBoTHas kietkay, «lIpokapuortnyeckas
KJieTkay, «CoBpeMEeHHasl CHCTEMA OPTraHUYECKOro MUpay», «CpaBHEHNE aHATOMUYECKUX YEPT
CTPOCHHMSI  4YeJOBEKa W  YeJIOBEKOOOpasHbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NAJIEOHTOJIOTHYECKUX HAXOJOK IMPEJKOB COBPEMEHHOTO YEJIOBEKaA», «JlpeBHEWIINE JTHOaN»,
«/lpeBHue moan», «llepBeie cOBpeMeHHbIE TH0n», «HenoBeuecKue pacoh).

Oo6opynoBanue: wmyinsixku <«lIpoucxoxkaeHue denoBekay (OIOCTbI aBCTPAIONUTEKA,
MUTEKAHTPONa, HEaHJEpTalblla, KPOMaHbOHIA), CJENKUH WU H300paKEeHUs KaMEHHBIX
OpyIuii IEPBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEphl, pyOusa, ckpediia), reOXpOHOJIOTHYECKast
TabnuIa, KOJUIeKIUs «DOpMbl COXPAHHOCTH MCKOIAEMbIX JKUBOTHBIX U PACTEHUI.

JlabopaTopHble M mpaKkTHYecKHe PadoThbI:

[TpakTiueckas padora Ne 1. «3yueHne UCKOMaeMbIX OCTATKOB PACTEHUHN U KUBOTHBIX
B KOJUIEKIIUSX).

DKCKypcust « IBOJIONNS OPraHUYEeCKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WIH
KpaeBeTUECKUIN My3el).

Tema 3. OpranusMbl 4 OKpPY:Ka0IIasA cpeaa.

OKOJIOTHSI KakK HaykKa. 3aJadyd W pasleibl 3KOJOTHH. MeToabl 3KOJOTHMYECKHX

HCCJICIOBAHUM. DKOJIOTUYECKOE MHPOBO33PCHUEC COBPEMCHHOI'O YCJIOBCKA.
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Cpenpl  oOWTaHWs  OpPraHM3MOB:  BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue ¢pakropsl. Kinaccudukarms skogorndeckux (GakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTpOoNoreHHbIe. J(eicTBHE IKOIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue (axkTopel: CBET, TemIeparypa, BiIaxHoOCTb. doroneproausm.
[IpucnocoOnenust opraHu3MOB K JAecTBUIO abmothyeckux (axtopoB. buonormueckue
PUTMBI.

buotnueckue ¢akTopbl. Buabl OHOTHYECKMX B3aMMOJCHCTBUM: KOHKYPEHIIMS,
XUIIHUYECTBO, cuMOM03 u ero ¢opmbl. [lapasutusm, Koomepanusi, MYTyallu3M,
KOMMEHCaJI3M (KBapTUPAHCTBO, HaXJICOHMYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAUYCHHUE
OMOTHYECKMX B3aUMOJCHCTBHI U1  CYIIECTBOBAaHHUS OPraHU3MOB B  IPHUPOJHBIX
COO0O011IeCTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MOMyIsiuu. OCHOBHBbIE MOKAa3aTeIu MOMYJISIUU:
YHUCIEHHOCTh, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, HPUPOCT, MUTrpauusd. JnHaMuka
YUCJIICHHOCTU MOMYJISIUU U €€ PeryJIsius.

JleMoHCTpanum:

[Toptpetsi: A. I'ymb6omnsar, K. ®@. Pynbe, O. ['ekkensp.

Tabmumer u  cxemsl: kapTta «llpupomnbie 30HBI 3emim», «Cpeapl OOUTaHHS
opranusmoBy, «Dotonepuonuzmy», «llomynsauuny», «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTU
NoNyJsiuuU UHPY30puu-TyPenbkny, «luiesbie nenm.

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

Jlabopatopnas padora Ne 3. «Mopdonorudeckne 0COOEHHOCTH PAaCTEHUN M3 pa3HBIX
MecCT OOUTaHUS.

JIaGoparopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktnueckass pabora Ne 2. «Iloacu€T MIOTHOCTH TOMYJSUUN pa3HBIX BHJOB
paCTEHUI.

Tema 4. Coo01mecTBa 1 IKOJOrHYECKHE CHCTEMBI.

CoobmiectBO  opranu3mMoB —  OuonieHo3. CTpykTypel  OWOIIEHO3a:  BHJIOBas,
MPOCTPAHCTBEHHAs, Tpopuueckas (mumienas). Buasi-nomuHanTsl. CBsizu B OUOLIEHO3E.

DKoJslornueckre cucTteMbl (dKocucteMsbl). [lorsTHe 00 sKOCHMCTEMe M OMOTEOIeHO3E.

CDYHKIII/IOHaJIBHBIe KOMITIOHCHTBEI JKOCHUCTCMBI: IMPOAYUCHTBI, KOHCYMCHTLI, PCAYUCHTEI.
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KpyroBopoT BelecTB U MOTOK HEPTHUHU B dKOcucTeme. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumeBbie 1enu W cetd. OCHOBHBIE MOKa3aTeNM SKOCHUCTEMBbI: OHoOMacca,
MPOIYKLHS. DKOJIOTMYECKUE MUPAMUIBL: IPOAYKLIUHU, YHCIEHHOCTH, Onomaccel. CBOMCTBa
HKOCUCTEM: YCTOMUMBOCTh, CAMOPETYJISILHUs, pa3BuTHe. CyKueccus.

[IpupoHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO WIIU
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOoskocucTeMbl. bronornyeckoe u
X035IMCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpazue  kak  ¢akrop  ycToWumBocTH  dKocucteM.  CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOoOOpas3us Ha 3eMIie.

VYuenne B. . Bepnanckoro o Ouocdepe. I'panuiibl, coctaB u cTpykrypa 6mocheps.
XKusoe BemectBo u ero ¢pyHkiuu. OcobeHHOCTH Ouocdepsbl Kak rio0anbHON 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHE U oOpaTHas CBsA3b B Ouocdepe.

KpyroBopoTbl BemecTB U OMOreOXMMHUYECKHE IUKIbI 3JEMEHTOB (yriepoja, azoTa).
3oHabHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3emsid. AHTpPONOTeHHbIE H3MEHEHUs B Ouocdepe.
I'moGanpHbBIE PKOJOTHUECKUE MPOOIIEMBI.

CocyiiecTBoBaHMe TPUPOABI U yesoBeyecTBa. CoxpaHeHHE OMOpa3HOOOpa3usi Kak
OCHOBa ycToilunBocTd Ouocdepsl. OCHOBAa palMOHAJIBLHOIO YIPABICHUS MPUPOIHBIMU
pecypcamu U UX MCTIONIb30BaHue. JloCTHKEHHUS OMOJIOTHH U OXpaHa TMPUPO/IBL.

JdeMoHcTpauuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepranckuii.

Tabmuubr u  cxembl: «[lumeBble uenu», «bHOLEHO3: CcOCTaB U CTPYKTypay,
«IIpupoansie coobmecTBay, «llenu nuranus», « IKoJoruueckas nupamuaa», «buocdepa u
YeNoBeK», «IKOCHUCTEMa IIHPOKOJUCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOTO Jiecay,
«buorneHo3 BogoEMa», «ArpoueHo3», «lIpuMmepHble aHTPONOTECHHBIE BO3ACHCTBUA Ha
npupony», «BakHenme UCTOYHUKM 3arpsA3HEHMs BO3JyXa U I'PYHTOBBIX BOI», «llouBa —
BaKHEWIIas cocTapisiomnias ouocheprb», «DakTopbl Aerpaganuu mouBy, «llapHUKOBBIN
abdex», «DakTopbl PpaTUOAKTUBHOrO 3arps3HeHust Ouochepr», «OOmEas CTpyKTypa
ouochepr», «Pacmpoctpanenne xu3Hu B Ouochepe», «O30HOBBIA dKpaH Ouochepsn,

«KpyroBopot yrieponaa B buocdepe», «KpyroBopot azora B IprpoIey.
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ObopynoBanue:  Moaenbp-anmiukauusg  «Tunuudeie  OHOLEHO3BD»,  repOapuii
«PactutenpHble cooOmiecTBa», Kkosulekuuu —«buoneHos», «BpemuTenn BaxkHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX KYIBTYp», TepOapuM M KOJUIEKIMH PACTeHHMH U IKUBOTHBIX,
OpUHAJISKAIINE K pPa3HbIM S3KOJOTMYECKHM TpyIaM OJHOro Buja, KpacHas kHura

Poccuiickoit @enepanuu, n300paKeHUsI OXpaHsIeMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BMOJIOI' HA
HBA30BOM YPOBHE CPEJIJHEI'O OBIIEI'O ObPA3OBAHUN A

Cornacao ®I'OC COO, ycraHaBiIMBalOTCs TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
OoOydJaronuMucs  OporpaMM  CpeiHero  obmero  oOpa3oBaHMs:  JTUYHOCTHBIM,

MCTAIIPCAMCTHBIM U IPCAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType NMYHOCTHBIX pEe3yJbTaTOB OCBOCHHUS IpeaMera «buosiorus» BbIACIECHBI
CJICMYIONIME COCTABIAIONINE: OCO3HAHUE OOYYArONIUMHUCA POCCUHUCKOM TPaKIaHCKON
UJICHTUYHOCTH — F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbBHOCTH U CAMOOIPEAEIECHHUIO,
HaJIMYUMe MOTUBALMU K OOY4YeHHMIO OMOJIOTHH, IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOEXKJIeHUI JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TpPAJULIUANA
pa3BUTHS  OMOJOTMYECKOTO 3HAHUA, TOTOBHOCTH M  CHOCOOHOCTh  OOyYaromuxcs
PYKOBOJCTBOBATbCA B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU yCTaHOBKAaMHU,
NPUCYIIMMU  CHUCTEME  OHMOJIOTMUECKOro  00pa3oBaHUs, HaJIMYME  SKOJOTHYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBbI.

JIngyHOCTHBIE PE3yabTAaThl OCBOCHMS IpeaMeTa «bHOJIOTHs) AOCTUTAKOTCA B €IUHCTBE
y4eOHOM W BOCHUTATENbHOW JEATETBHOCTH B COOTBETCTBHUM C TPAAUIMOHHBIMU
POCCUHCKUMH  COLMOKYJIBTYPHBIMM,  HCTOPUYECKMMHM U  JTYXOBHO-HPaBCTBEHHBIMHU
LIEHHOCTSIMHU, NPUHSTHIMUA B OOLIECTBE MPABUJIAMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
MIPOLIECCaM CaMOIIO3HAHUsA, CAaMOBOCIIMTAHUS W CAMOPA3BHUTHS, PAa3BUTHUS BHYTPEHHEHN
ITO3ULUY JINYHOCTHU, NATPUOTU3MA, YBAXKEHHUS K 3aKOHY U IIPABOIIOPSAKY, YEIOBEKY TPya U

CTapllieMy MOKOJICHHIO, B3aUMHOI'O YBa)KEHHS, OEpPEKHOr0 OTHOILIECHUS K KYJIbTYpPHOMY
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HACJICAUIO U TPAIULIMSAM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickon denepannu, mpupoae u
OKpYIKaroIIEn cpele.

JIM9HOCTHBIE pE3ynbTaThl OCBOCHMS ydeOHOTO mpenmera «buomorusy mOMKHBI
OTpakaTb TOTOBHOCTh M CLIOCOOHOCTH 00YYAIOIIUXCSl PYKOBOACTBOBATHCA CPOPMHUPOBAHHON
BHYTPEHHEW MO3UMLHEN JIMYHOCTH, CHCTEMON LEHHOCTHBIX OpPHUEHTAUUN, IMO3UTUBHBIX
BHYTPCHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
0011IeCTBa, PaCIIUPEHUE KUZHEHHOTO ONBITA U ONBITA IEATEILHOCTH B IIPOLIECCE Pean3aluu
OCHOBHBIX HalpaBJIEHUN BOCIIUTATEIBHOM AEATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMK OOyYaromerocs Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJI€Ha POCCUHUCKOT0 OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YyBa)XEHHWE 3aKOHA H
MIPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIHHOCTH TPU CO3JAAaHUM YUEOHBIX
MIPOEKTOB, PELICHUU Y4YEOHBIX M TO3HABATEIBHBIX 3a/1ay, BBHINOJHEHUU OMOJOTHUYECKHX
3KCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEIENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHUE YYUTHIBAaTh B CBOUX JICUCTBHSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSL JIIOJICH C pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMH U
COLMAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M MCCIEIOBATEIbCKUX 3aJ]1a4, YBAKUTEJIBHOTO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB TIPU OOCYKJIEHUH CIIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh  POCCHMCKOM  TIpaXJTaHCKOW  HMJICHTHYHOCTH, NaTPHOTH3MA,
YBOXKEHHUSI K CBOEMY HApOy, YyBCTBA OTBETCTBEHHOCTH mnepes PomuHoM, ropaocTu 3a CBOM
Kpai, CBOI0 PoauHYy, CBOM SI3bIK M KYJbTYPY, IPOIIOE U HACTOSIEE MHOTOHAIMOHAIBHOTO

Hapoaa Poccuu;
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LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0O W NaMATHUKAM MPHPOJBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJIEHUE W Pa3BUTHE
OWoyoTUH, TOHUMAHUS 3HAYCHHs] OWOJOTMW B TO3HAHWHM 3aKOHOB MPUPOJBI, B JKU3HU
YeJI0BeKa U COBPEMEHHOI0 00I11eCTBa;

uaeiHass yOexnE€HHOCTb, TOTOBHOCTh K CilykeHutro u 3amure OteyecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMNCKOTO HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEACHUS;

CHOCOOHOCTh ~ OLEHHMBAaTh CHUTyalMI0 M [PUHUMATh OCO3HAHHBIE  pELICHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ]Aa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSM, CO3JaHUIO0 CEMbUM HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEH CEMEWHOW U3HUM B COOTBETCTBUU C TPagUuLUSIMHU
HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHHIA;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3AECHCTBHS )KUBOM MTPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHUE NPOSIBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢usudyeckoro BocnUTAHHS, (HOPMHPOBAHUA KYJbBTYPbl 30POBbS H
3MOLMOHAJIBHOIO 0J1arONOJyYHs:

NOHMMAaHWE W peanu3alys 37A0pOBOro M Oe3omacHOro odpasa KHU3HU (30pOBOE
MUTaHue, COOI0/IEHNE TUTHEHUYECKUX MTPaBUII U HOPM, COQTAaHCUPOBAHHBIN PEKUM 3aHATUI
U OTAbIXa, peryiasipHas (Qu3uueckas aKTHUBHOCTH), OEpEXHOT0, OTBETCTBEHHOTO U
KOMITIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY U TICUXHYECKOMY 3]I0POBbIO;

MOHUMAaHUE I[IEHHOCTU MpaBUJ MHJIWBUAYAJIbHOTO M KOJUIEKTUBHOIO 0O€30MacHOro

IMMOBCJICHUA B CUTYAIMAX, YTPOKAOIIUX 310POBbIO U JKU3HU J'IIOI[GI\/'I;
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OCO3HAHWE TOCIICJICTBUNA U HETPUATHS BPEIHBIX MPHUBBIUCK (YIOTPEOJICHUS aTKOTOJs,
HApPKOTUKOB, KYpEeHHUS);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTU MacTEPCTBA, TPYI0TIO0UE;

TOTOBHOCTh K  AaKTHUBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM M  COLIMAJIbHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUITMUPOBAThH, INIAHUPOBATH M CAMOCTOSTEIHLHO BBITIOIHAITh
TaKylo JIeITeIbHOCTb;

MHTEPEC K pa3INUHbIM cepam npodhecCuOHaTbHON AesSTENbHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBIA BBHIOOp Oynymie mpodeccud W pealn30BBIBATH COOCTBEHHBIC KU3HCHHBIC
TJIaHbI,

TOTOBHOCTB U CITIOCOOHOCTh K OOPa30BaHMIO U CaMOOOPA30BAaHUIO HA MPOTSHKEHUH BCEil
KU3HH,

7) IKOJIOTHYEeCKOTr0 BOCIIMTAHUSA:

AKOJIOTUYECKU IeJIeCO00pa3HOe OTHONICHHE K TPHPOAEC KaK HCTOYHUKY >KHU3HH Ha
3emuiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHS SKOJOTHMUECKOU KYJIbTYPhl: IPUOOPETCHHUE OIbITA IJIAHUPOBAHUS
MOCTYTIKOB M OLIEHKH MX BO3MO>KHBIX MOCJICACTBHUI JIsI OKPY>KAIOIIEH CPEeIbl;

OCO3HaHME TI00aTLHOTO XapaKTepa SKOJOTHISCKUX TPOOJIEM H ITyTeH UX PEIICHUS;

CIIOCOOHOCTh HCIIOB30BaTh NPHUOOpETaeMble TPH HW3YYCHUU OWOJIOTHUU 3HAHUS H
YMEHUS TIPU PEHICHHH TPOOJIEM, CBS3aHHBIX C PAIMOHAJIBLHBIM TPHUPOIOIIOIH30BAHUEM
(coOroneHue TpaBWIT TTOBEJCHUS B TIPUPOJIC, HAMPABICHHBIX HA COXpaHEHUE PAaBHOBECHS B
HKOCUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, OnOChephl);

aKTUBHOE HEMPHATHE ACHCTBUMN, MPUHOCSIINX BPEA OKPYKAOIICH NMPHUPOITHOU Cpee,
yMEHUe MPOTHO3UPOBATh HEOJIaronpusiTHbIC HKOJIOTUYECKUE TIOCJIC/ICTBUS
MPEANPUHUMAEMBIX AEUCTBUNA U IPEAOTBPALLATh UX;

HaJMYHE Pa3BUTOTO DKOJOTHYSCKOTO MBIIUICHHUS, SKOJOTHYECKONH KYJIBTYpPBI, OIBITa
JESTETPHOCTH JKOJIOTMYECKOW HAMpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEJIbHONH, KOMMYHHUKATUBHON W COITMAIIBHOW IMPAKTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOU IEATEIIBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMSA:
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c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs HayKM U OOIIECTBEHHON MpPaKTUKM, OCHOBAHHOIO HAa JHajore KyJjbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHHWE  SI3bIKOBOM W  YMTATENbCKOM  KYJIBTYphl KaK CpeICTBa
B3aUMOJEUCTBUS MEXKIY JIFOABMU U [TO3HAHUS MUPA;

MOHMMAaHUE CHeUU(PUKU OMOJIOTUU KaK HAayKd, OCO3HAHUs €€ posid B (hOpMHpPOBAHUH
palMOHAJIBHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO IPEACTaBICHUS 00
OKpYXXaIOIIEM MHUpPE KaKk O E€IUHCTBE IIPUPOJBI, YEJIOBEKa M OOILIECTBA, B IO3HAHHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHuH MpoOIeM COXpaHEHUs MPUPOTHOTO PAaBHOBECHS;

yOeKIAEHHOCT, B 3HAYMMOCTU OWMOJOTMM JUISI COBPEMEHHOW  IMBUIM3ALUM:
oOecrieueHrdss HOBOTO  YpPOBHS  pPa3BUTHS  MEOUIIMHBI, CO3JIaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pelaTh pecypcHble MPOOJIeMbl Pa3BUTHS YEIOBEUECTBA,
IIOMCKA IyTeH BBIXOAA U3 INI0OAJBHBIX SKOJIOTMUECKUX IIPO0OJIeM U 00ecrieueHus Iepexoa K
YCTOMYMBOMY pa3BUTHIO, PAIlMOHAIBHOMY HCIOJIb30BAaHUIO MPHUPOJIHBIX PECYpCOB H
(OpMHPOBAHUIO HOBBIX CTaH/IaPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUU OHOJOTHUYECKMX 3HAHMM B IIEJIAX MOBBIMICHUS
oOmmell  KyJnbTypbl, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTAaBHOW  4YacTH
(YHKIHMOHAJIBHOM rpaMOTHOCTH 00yJarouuxcs, opMupyeMon mpu U3y4eHn OUOJIOTUH;

MOHMMAHHE CYIIHOCTH METOJOB IMO3HAHUS, MCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTOJIb30BaTh IMOJyYaeMble 3HAHUS JJIsl aHajiu3a U OOBSICHEHUS SIBICHHN
OKpY>KaroIIero MUpa M MPOUCXOAIIMX B HEM M3MEHEHHH, YMEHHUE JIelaTh 00OCHOBAaHHBIC
3aKJIIOUYEHUSI HA OCHOBE HAy4YHBIX ()aKTOB M UMEIOUIMXCA JaHHBIX C ILEJBI0 IMOJy4YeHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSTEIBLHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS ISl pEeIICHUS
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYaIHsIX;

OCO3HaHHWE IEHHOCTH HAyYHOH NEATeThHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U MCCIIEZIOBATEIbCKYIO I€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHI0 W CaMOOOpPa30BaHHUIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTUM B COOTBETCTBUU C KU3HEHHBIMU

MTOTPEOHOCTSIMU.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHS yUeOHOTO MpeaMeTa «buoorus BKIIFOYAIOT:
3HaUYUMBbIC 11 (POPMUPOBAHUS MHPOBO33PEHHSI OOYJAIONTUXCS MEKIUCITUTIIMHAPHBIC
(MexxnpenMeTHbie) 0oOIEHAYYHbIE MOHATHS, OTPAXKAIOLIUE 1IEIOCTHOCTh HAYYHOW KapTHUHbI
MHUpa U Crieln(PpUKy METOJO0B TIO3HAHUS, UCIIOIh3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTRBO,
SHEprus, SBIEHUE, TMPOIECC, CUCTEeMa, HayyHbli (akT, MNPUHLMI, TUIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIEAOBAHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U
IpYyTuX), yHUBEpPCAJIbHBIC Yy4eOHbIE JCHCTBUSA (ITO3HABATENbHbIE, KOMMYHUKATUBHBIC,
peryJaTUBHBIE), oOecreunBaromye (opMUpoBaHHEe (PYHKIIMOHAIBHOM TPAMOTHOCTH U
COIMAIbHOW KOMIIETEHIIMN OO0YyYaOIUXCs, CIOCOOHOCTh OOYYArOIIMXCS HCIOJIh30BATh
OCBOCHHBIC MEXKIUCIUILTMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS U YHUBEPCAIbHbBIE yIeOHbIE
JNIEUCTBUS B MIO3HABATEILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPETHETO OOIIEro 00pa3oBaHUs
JOJIKHBI OTPAXKATh:

OBjajieHUe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a30Bble JIOrHUYeCKHE TeHCTBUSA:

CaMOCTOSTENbHO (POPMYIMPOBATh U aKTyaJM3UpPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukaiuu, 0O0O0OIIEeHHS), PACKPHIBATh CMBICI OHOJIOTHUYECKUX
MOHATUH (BBIACNIATh HMX XapakTEpHbIC MPU3HAKK, YCTAHABIMBATH CBS3W C JIPYTUMHU
TIOHATUSIMHU );

OTIpeNeNATh e NEeATeLHOCTH, 3a/iaBasi MmapaMeTphl U KPUTEPUU HMX JTOCTHKCHUS,
COOTHOCHUTH PE3yJIbTAThI IEITSILHOCTHU C MIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JUIsi OOBbsACHEHUsS] (AKTOB M SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, ACIYKTUBHbIC, IO aHAJOTHUH),
BBISBIIATH ~ 3aKOHOMEPHOCTH W TNPOTHBOPEYMS B  pacCMaTPHBAEMbIX  SIBJICHHSX,

(hOpMyIMPOBATH BBIBOJIBI M 3aKITIOUCHUS;
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MIPUMEHSTh CXEMHO-MO/JIETIbHBIE CPEJICTBA ISl MPECTABICHUS! CYIIECTBEHHBIX CBA3EH
U OTHOILIECHUW B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a TaKKe MPOTUBOPEUYHI pPazHOTo
pOJia, BBISIBIIEHHBIX B PA3IMYHBIX WH()OPMAITMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUIAaH pEIICHUs MPOOJEeMbI C Y4ETOM aHajdu3a HMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHUBBI B J€ATEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM,
OLICHUBATh PUCKHU MOCIEACTBHUI NEITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH Pa0d0Ty B YCIOBUSX PEAJIbHOr0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIILICHUE TPU PEUICHUU KHU3HEHHBIX MPOOJIEM.

2) 60a30BbI€e HCCJIe0BATEIbCKHE NeliCTBUSA:

BIAJIETh HABBIKAMU Y4€OHO-UCCIEAOBATEIbCKOM W TMPOEKTHOM JEATENbHOCTH,
HaBbIKAMH pa3pelieHus] IpoOseM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY
MIOMCKY METOJIOB PEIICHUS MNPAaKTHUYECKUX 3aJady, NPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MIO3HAHUS;

HCIIOJB30BaTh PA3IUYHbIE BUAbI JAEATEIBHOCTA MO MOJYYEHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B yU€OHBIX CHUTYaIUIX, B TOM YHCIIE TIPU
CO3/IaHUM YYEOHBIX U COLIMAIBHBIX MTPOEKTOB;

dbopMHUpOBaTh HAYYHBIM THUI MBIIUICHUS, BJIQJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHON JAEATEILHOCTU U
AKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJlM3UPOBaTh 3ajady, BbIABUTATh
TUINIOTE3Y €€ pEelIeHUs, HaXOIUTh apryMEHThI IS J10Ka3aTelIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBaTh IMOJYYCHHBIE B XOJAE PEIICHUS 3aJa4d PE3YJbTaTbl, KPUTHYECKU
OIIEHUBATh UX JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYallUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH II€JICHANIPABICHHBIN MMOUCK MEPEHOCAa CPEICTB U CIIOCOOOB JICHCTBUS B

npo(hecCHOHABHYIO CPENy;
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YMETh TEPEHOCUTh 3HAHUS B IIO3HABATEIIBHYI0O M TMPAKTUYECKYl0 OO0JacTu
KHU3HEACSITSILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIC WJEH, TpeJiaraTh OPUTUHAIBHBIC MOAXOAbl M PEIICHUS, CTaBUTh
poOJIEMbI U 33]1a4H, JOITYCKAIOIINE alIbTEPHATUBHBIC PEIICHUS.

3) padora ¢ uapopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX HHPOpMAIHH (TeKCTe y4eOHOTO OCoOws,
HAyYHO-TIOMYJISIPHOM ~ JUTEparype, OWONOTHMYECKHX  CIOBapsSX ©  CIPaBOYHHUKAX,
KOMITHIOTEPHBIX 0a3ax NMaHHBIX, B MIHTepHETE), aHAIM3UPOBATh MHMOPMAIMIO Pa3TAYHBIX
BUJOB H (OpM TIPEACTaBICHHS, KPUTUYECKH OICHHBATh €€ JIOCTOBEPHOCTh W
HETIPOTUBOPEYNBOCTH;

dbopMynMpoBaTh 3aMpPOChl U MPUMEHSITH Pa3TUYHBIC METOJBI MPU TIOUCKE W OTOOpE
OmoJiornyecKkoi nHpopMaIuu, HeoOX0IUMOM JIJIs1 BHITIOTHEHUS YUCOHBIX 3a/1a4;

pruoOpeTaTh OMBIT UCIOJIBb30BaHMUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpIIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpPMY MPEACTABICHUS OUOJIOTUYECKOM
nHpopmaruu (cxemsl, rpaduKu, TUarpaMMbl, TAOIHIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAyeCTBE CPEJACTBA IMPHU padOTe C OMOJIOTHYECKOU
uH(popMaImen: MPUMEHATh XUMUYECKHE, (PU3NIECKUE U MATEMAaTHIYECKUE 3HAKU U CUMBOJIBI,
dbopmyibl, ab0peBUATypy, HOMEHKIIATYpYy, MCIOJIb30BaTh U IMPE0Opa30BLIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HABBIKAMHU pACIIO3HABAHUS M 3alIUThl WHGOpMAIK, HWHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBjajieHUe YHHBEPCAJbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) o61enme:

OCYIIECTBJIATh KOMMYHHMKAIlMM BO BceX cdepax >KH3HH, aKTUBHO YYacTBOBATh B
JMAore WM JUCKYCCHUU IO CYIIECTBY OOCYKTaeMoil Tembl (yMEHHE 3a7aBaTh BOIPOCHI,
BBICKA3bIBaTh CY)KJICHHS OTHOCHTEIILHO BBITTOJTHEHHUS MpeJiaraéMol 3a7add, yYWUTHIBATh

MHTEPECHI U COTJIACOBAHHOCTH MO3UIMHI APYTUX YYACTHUKOB JIUAJIOTa WU IUCKYCCHH);
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pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHUS, MOHMMATh 3HAYCHHE COLIMATbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallud, YMETh CMSr4yaTh
KOH(JIMKTHI U BECTH MEPErOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIOCOOaMU OOIICHUS U B3aUMOJIEUCTBUS, IOHUMATh HAMEPEHHUS
ApYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOM
dbopme GopMyITHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMecTHas1 AeSITeIbHOCTD:

MOHUMATh M HKCIOJb30BaTh NMPEUMYIIECTBA KOMaHIHON U WHAMBUIYATbHON pabOThHI
MpU perieHuH OUOJOTHYECKON MpoOseMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
IpyNMoOBLIX (POPM B3aUMOJICHCTBUS IPU PEILICHUU YYeOHOM 3aauu;

BBIOMPATh TEMATHKY WU METOJbl COBMECTHBIX JAEUCTBUI C YYETOM OOLIMX MHTEPECOB U
BO3MOYKHOCTEM Ka)J0ro 4ieHa KOJJIEKTHBA;

MIPUHAMATh LEIN COBMECTHOM JAESATEIBbHOCTH, OPraHW30BbIBATh W KOOPAUHUPOBATH
JEUCTBUA IO €€ NOCTHIKEHUIO: COCTABJIATH IUJIAH JACHMCTBHUM, PACIpEenessaTh POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXJOr0 y4YacCTHHKAa KOMaHAbl B OOIIMiA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE MPOEKTHI, OIIEHUBATh UJEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJIECHHWE B PA3JIMYHBIX CHTyalUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaeHNe YHUBEPCAJIbLHBIMU PEryJISITUBHBIMHU A€iICTBUAMMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBJICHUSA MpPOOJIeM M WX pEIICHUs B
KU3HCHHBIX M YIYCOHBIX CUTYaIIUSX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUM LIENIEBbIE U CMBICIOBbIE YCTAHOBKU B
CBOMX JICCTBUSIX M TMOCTYNKAaxX MO OTHOIICHUIO K KUBOH MPUPOAE, CBOEMY 3J0POBBIO U

3I0POBBIO OKPYKAOUIUX;
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CaMOCTOSTENIbHO OCYIIECTBIISATH M03HABATENBHYIO JIESITEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (HOpPMYIUpOBaTH COOCTBEHHbIE 3aJlayd B 00pa30BATENIbHOM JAESITENIbHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH pELICHUS MNpoOJeMbl C YYETOM HMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHUMH;

J1laBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JienaTh OCO3HAaHHBIA BBIOOP, ApPryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO M MPOSBICHUIO HIMPOKON 3SPYIUIMU B Pa3HbIX
00JacTsX 3HAHUM, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJILTATOB LETISM;

BJIQ/ICTh HaBBbIKAMU I[103HABAaTEIbHOW pEQIIEKCUH KaK OCO3HAHHUs COBEpIIAeMbIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTaTOB M OCHOBAaHWM, HCHOJIb30BaTh
npuEMBbI pedeKCUH JIJIsl OLIEHKU CUTYalllK, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MPUHUMATH PELIEHUS IO UX CHUKECHUIO;

MIPUHUMATH MOTUBBI M ApPTYMEHTHI JPYTUX MPU aHAIIU3E PE3YJIbTATOB JICSITEIbHOCTH;

3) npuHsATHE Ce0s U APYTrUX:

MIPUHUMATH C€0s1, IOHUMAasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JAEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U NPABO IPYIUX HA OLINOKU;

Pa3BHUBATH CITOCOOHOCTH ITOHMMAaTh MUP C MMO3HUIUHU APYT'Oro YCIIOBCKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHHs mnporpammbl COO mno Ouosornu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crenuduueckue A yueoHoro npeamera «buosiorusy HaydHble 3HAHUS,

YMEHUSI U CIOCOOBI JEHCTBUN MO OCBOCHMIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM,
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BUJIbI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUSA M NMPUMEHEHUIO 3HAHUWA B Pa3IMYHBIX
yUeOHBIX CUTYyalUsIX, @ TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHbBIX C OMOJIOTHEM.
B mporpamme npenMeTHbie pe3yabTaThl IPEACTaBICHbI M0 ToAaM 00yUYeHHUS.

[IpenmeTrHbie pe3ynabTaThl OCBOEHHUS ydeOHOro mpeamera «buonorus» é 10 knacce
JOJDKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHUNA O MECTE€ M POJU OMOJIOTUM B CUCTEME HAyYHOTO 3HAHMSA
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-HAYyYHOUN KapTUHBI MUpPA
¥ Hay4dHOTO MHPOBO33PEHMsI, O BKJIAJAE POCCUICKUX U 3apyOEKHBIX Y4YEHBIX-OMOJIOTOB B
pa3Butue Ouonoruu, GyHKIUOHAIHLHOW I'PaMOTHOCTH Ye€JIOBEKa JUIsl PEIICHUs >KU3HEHHbBIX
3azay;

YMEHHUE paCKpbIBATh COJIEPKAHUE OHOJIOTMYECKMX TEPMHHOB M IIOHATHNA: YKU3Hb,
KJIETKa, OpPraHu3M, MeTa0oyim3M (OOMEH BEIIeCTB W MPEBPAIICHHE JHEPTHH), TOMEOCTa3
(camoperyinsuus), ypOBHEBas OpraHM3alMs HKHUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE
(penponykuusi), HacJAEACTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JlaraTb OMOJIOTUYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
LEHTpaJbHas JJOTMa MOJIEKYJIsIpHON Ouosnorum), 3akousl (I'. Menaens, T. Moprana, H. U.
BapuiioBa) u yueHus (0 EHTpaX MHOTOOOpPA3Us M MPOUCXOXKJIEHUS KyJIbTYPHBIX PAaCTCHHM
H. 1. BaBuiiosa), onpeAensiTh rpaHUIbl UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJJaMH HAYYHOIO MMO3HAHUS B OMOJIOTUU: HAOJIO/IEHUE U OMMCaHUE
KUBBIX CHCTEM, IPOILIECCOB M SIBJIICHWW, OpPraHM3alusi U NpOBeJIeHHE OUOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIJBU)KEHUE TUIIOTE3bI, BBISBICHUE 3aBUCHUMOCTU MEXIY HCCIEIyEeMbIMU
BEJIMUMHAMU, OOBSICHEHNE TIOJYYEHHBIX PE3yJbTaTOB, UCIOIb30BAaHHBIX HAYUYHBIX MOHITHM,
TEOPU U 3aKOHOB, YMEHHUE JIeaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE IPU3HAKH BUPYCOB, KJIIETOK IPOKAPHUOT U 3YKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHa
BELIECTB W TMpEBpAllCHUs] DHHEPrUM B KJIETKe, (OTOCHMHTE3a, IMJACTUYECKOTO U
HHEPreTUUECKOro oOMeHa, XeMOCUHTE3a, MUTO3a, MeH03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHUS,
WHJMBUAYaJIbHOTO Pa3BUTHS OpraHru3Ma (OHTOTEHE3);

yMEHUE MPUMEHSTh MOJyYeHHbIE 3HAHUS JIJIs1 OOBACHEHHS] OUOJIOTMYECKUX MPOLECCOB
W SIBJICHUM, JUIl NPUHATHS MPAKTHYECKUX PELICHWH B TOBCEAHEBHOM JKU3HHM C LIEJIBIO

oOecnieueHHs OE30MACHOCTH CBOErO 3J0pOBbS M 3J0POBbSl  OKPYXKAIOLIUX JIFOJAEH,
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COOJI0/ICHNST HOPM TPaMOTHOTO TOBEJICHUS B OKPYKAIOIICH MPUPOTHON Cpenie, TOHNMaHue
HEOOXOMMOCTH HMCIOJIb30BaHUS JTOCTIDKEHUH COBPEMEHHON OHMONOTHH M OMOTEXHOJIOTHIA
JUTSL palliOHATIBHOTO MPUPOIOTIOIB30BAHUS;

YMEHHUE pelaTh JJIEMEHTAPHbIE TEHETHUECKHE 3aJladyd Ha MOHO- WM JUTHOPHUIHOE
CKpEIlMBaHMEe, CIEIJICHHOE HACJIeJOBaHWE, COCTaBISAITh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus JJIs Pe/ICKa3aHus HAaceqOBaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBITIOTHSTH JJA0OPATOPHBIC M MTPAKTHUECKHUE pabOThI, COOIIOAATh MPaBUiia MPH
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIICHUBATh MU MHTEPIPETUPOBATH WHOOPMAITUIO OMOTIOTHIECKOTO
COJIEpKaHusl, BKIFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3 Pa3IUYHBIX UCTOUYHUKOB (CpEICTBa
MaccoBoil WH(pOpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), DJTHYECKHUE  aCIEKThI
COBPEMEHHBIX MCCJICIOBAHUN B OMOJIOTHH, MEIUIIMHE, ONOTEXHOJIOTHH;

YMEHHE CO03/1aBaThb COOCTBEHHbIC NHUCHMEHHBIE W YCTHBIE COOOIIECHUS, 00001ast
Ouonornyeckyro WHOOpPMAIMI0O U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO UCIOJIb30BATh
MOHATUMHBIN anmapaT OHOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHs ydeOHoro mpeamera «buomorus» 6 11 knacce
JIOJIKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHWKW O MECTE M POJIM OMOJOTHH B CHCTEME HAYYHOTO 3HAHHMS
€CTECTBEHHBIX HayK, B (hOPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa
U HAYYHOTO MHPOBO33PCHHS, O BKJIAQJE€ POCCHUCKUX W 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHONW T'PAaMOTHOCTH YE€JIOBEKa IS PEIICHUS JKMU3HEHHBIX
3azay;

YMEHHE pacKpbhIBaTh COJACp)KaHWE OWOJIOTHYECKUX TEPMHHOB M TIOHSATHH: BHII,
MOMYJISAUS, TEHO(POHI, DBOJIOIMS, JBIKYIIME Ccwibl  ((pakTopbl)  SBOJIIONNH,
MPUCTIOCOOJICHHOCTh ~ OPTaHU3MOB,  BHUA000pa30BaHUE,  JAKOJOrM4Yeckue  (aKkTophl,
DKOCHUCTEMA, TPOIYICHTHI, KOHCYMEHTBI, PEAYLCHTHI, ICMH TMHUTaHUSA, DKOJOTHYECKas
nmupaMuia, OMoreoneHos, onocdepa;

YMEHUE H3JIaraTh OWOJIOTHYECKHE TeopuH (dBojronmoHHas Tteopuss Y. JlapBuHa,
CUHTETHUYECKAsT TCOPHUS DBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIICBOTO CXOJCTBA

K. M. bapa, yepenoBanus riaBHbIX HampaBieHud u myrted somonuu A. H. Cesepuosa,
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yuenus o ouocdepe B. W. Bepraackoro), onpenensTs rpaHUIlbl UX MPUMEHUMOCTHU K KUBBIM
CUCTEMAM;

YMEHHE BJIaJIETh METOJaMH HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U ONMCaHUE
KUBBIX CHCTEM, TMPOIIECCOB U SIBICHUN, OpraHU3alUsi U MPOBEIECHHUE OMOJOTUYECKOTO
AKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXKY HCCIEIyEeMbIMU
BEJIMYUHAMU, OOBSICHEHHE MOJyUYEHHBIX PE3YyJIbTaTOB, UCHOIb30BAHHBIX HAYYHBIX MMOHSTHUH,
TEOpHI U 3aKOHOB, YMEHHUE JIeaTh BbIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJCISITh CYHUIECTBEHHbIE MPU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB:
BHJIOB, OMYJISILUIA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOr€OLIEHO30B U 3KOCHUCTEM,
OCOOEHHOCTH TMPOIIECCOB: HACIEJICTBEHHOM W3MEHUYMBOCTH, €CTECTBEHHOrO OTOOpa,
BUJI000pa30BaHus, MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, TEHCTBUS 3KOJOTUYECKUX (HaKTOPOB
Ha OpPraHW3MBbl, MEPEHOCA BEUIECTB M IOTOKA 3HEPTrUM B 3KOCHCTEMAX, AHTPOIIOI€HHBIX
M3MEHEHUH B HKOCUCTEMAX CBOEW MECTHOCTH, KPYrOBOPOTa BELIECTB U OMOT€OXMMUYECKHUX
IIUKJIOB B Ouocdepe;

YMEHHUE MPUMEHSTH MOJIyYeHHbIC 3HAHUS 1JI1 OOBICHEHUS] OMOJIOTHYECKUX MPOLECCOB
U SIBIICHUM, NJII TPUHATHS MPAKTAUYECKUX PEUICHUWW B TMOBCEAHEBHOW KU3HU C LEJbIO
oOecrieueHrs OE30MACHOCTH CBOETO 370POBbS M 3/70POBbS  OKPYXKAIOUIUX JIFOJICH,
COOJII0JIEHHST HOPM TPaMOTHOIO MOBEJICHUS B OKPY>KAIOIIEH MPUPOIHON cpejie, TOHUMaHue
HEO0OXOIUMOCTH UCTOIb30BaHUS JOCTHKEHUI COBPEMEHHON OMOJIOTHU JIJIsl pallMOHAJILHOTO
MPUPOJONOIB30BAHMUS;

YMEHHUE pellaTh 3JIEMEHTApHble OMOJOTUYECKUE 3a7aud, COCTABJIATh CXEMBI MEpeHoca
BEILIECTB U SHEPIUU B SKOCUCTEMAX (LI€MU TUTaHMUS);

YMEHUE BBIMOJIHATH JJA0OPATOPHBIE U TPAKTUUYECKUE padOThl, COONIOAATh MpaBUiia Mpu
paboTe ¢ yueOHBIM U TA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OLEHUBATh U MHTEPIPETHPOBATH MHPOPMAILUIO OMOJIIOTHUYECKOTO
coJiep KaHusl, BKIIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHbIX HCTOYHHUKOB (CpEACTBa
MaccoBOM HMH(pOpPMaIUU, HAYYHO-TIOMYJISIPHBIE MaTepualbl), pacCMaTpUBaTh TJIOOATBHbBIE
HKOJIOTUYECKUE TMPOOJIEMbl COBPEMEHHOCTH, (OPMHPOBATH MO OTHOIIEHHID K HUM

COOCTBEHHYIO MO3UIINIO;
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YMEHHE CO3/1aBaTb COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000ImIas

6I/IOHOI‘I/I‘{€CKYIO I/IH(i)OpMaHI/IIO N3 HCCKOJIBKMX MCTOYHHMKOB, TI'PaMOTHO HCIIOJIB30BaTh

MOHSTUIMHBIN anmapar GUOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
/o pa3zie/ioB H TeM Beero Konrpoasnbie IIpakTnueckue 06pa3oBATETBHbIC
NporpaMmmasl padoThI padoThbI pecype
bu6mmoreka [IOK
I buonorns xax nayka 2 0,5 https://m.edsoo.ru/7f41¢292
) 2’KuBbIC CHCTEMEI U HX 1 Bbu6nmuoreka [JOK
OpraHu3aIus https://m.edsoo.ru/7{41c292
3 XUMHYECKHM COCTaB U ] 1 bu6mmoreka [IOK
CTPOEHUE KIETKH https://m.edsoo.ru/7f41¢292
4 KuzuenesaTeabHOCTD 6 Bbubnuoreka [JOK
KIICTKH https://m.edsoo.ru/7f41¢292
5 Eiﬁiﬁfyﬁﬁﬁe 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
6 ff&?ﬁﬂiiifiﬂm ' 8 1,5 bubmmorexa [TOK
’ https://m.edsoo.ru/7f41¢292
OpTaHU3MOB
7 Cenekiusi OpraHu3MoB. 3 bubmmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 | PesepBHOE Bpems 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢292
OBHLIEE KOJIMYECTBO 34 0 4
YACOB I10 I[TPOTPAMME
11 KJIACC
KoJsaunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmne
Ne (uudposbie)
o pa3aesioB U TeM Beero KonTposbubie IIpakTHyeckue 06pa30oBaTEIbHbIE
NporpaMmmal padoTsI padoTsI pecypebi
1 DBOIIOIMOHHAS 9 1 but6mmoreka [IOK
Oouonorus https://m.edsoo.ru/7f41cc74
2 Eﬁaﬁiﬁoﬁiﬁi I;I{a 9 0,5 bubmmorexa [IOK
’ https://m.edsoo.ru/7f41cc74
3emiie
3 Opranusmsl 1 5 1 bubmmoreka [JOK
OKpY’Karoias cpeaa https://m.edsoo.ru/7f41cc74
+ | scomormcnne 9 Bu6miorera LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5  PesepBHOe Bpems 2 bubnuoteka [JOK
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7{41cc74

OBIIEE KOJIUYECTBO
YACOB I10 ITPOTPAMME

34

2,5
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https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC

Ne KosmmuecTBo yacos DJIeKTPOHHBIE 1 (PPOBBIE
Tema ypoka Hdara
n/n Koutpoabubie IlpakTuueckue o0pa3oBaTeJIbHbIC
Bceero U3y4YeHHUS
padoThI padoThI pecypchbl
buonorus B cucteme bubmorexa OK
1 HayK 1 https://m.edsoo0.ru/863e¢6122
https://m.edsoo.ru/863e632a
MeTo/ibl TO3HAHUS
JKABOM NMPUPOJIBI.
IMpakTrueckas padboTa
) Ne 1 «Mcnonp3oBanue 1 0.5 bu6mmoreka IJOK
Pa3IUYHBIX METO/IOB ’ https://m.eds00.ru/863e6122
MY U3YyICHUHU
OHMOJIOrMYECKUX
00BEKTOB
3 CB;I?THG?\ZE%HC;)I;I;ZCCH u 1 bubmorexa OK
’ https://m.eds00.ru/863e¢6564
WX U3yUYCHHE
, | Koot coomas | BuGmorexa [IOK
’ https://m.edsoo.ru/863e674¢
MUHEpaIbHBIE COITU
5 benku. Cocras u 1 bubmunorexa IIOK
CTpOoeHHE OCIIKOB https://m.eds00.ru/863e6b72
DepMEeHTHI —
OuoNIoOTHYeCcKUe
KaTaJIn3aTOPBbI.
JlaboparopHas pabdora
6 No 1 «Mzyuenue 1 0.5 Bubnmnorexa [JOK
KaTaTUTHYECKOM ’ https://m.edsoo0.ru/863e6b72
AKTHBHOCTH
(depmMeHTOB (Ha
MpPUMEPE aMUITA3bl HITH
KaTaJia3bl)»
bubmmoteka IIOK
7| Yruesozpt. Jlumut ! https://m.eds00.ru/863e¢6870
] HyxiennoBbie 1 Bubnroreka [IOK
KHCIOThL. AT® https://m.eds00.ru/863e6d5¢c
o s enen 1 Bu6miorera LIOK
’ https://m.eds00.ru/863e6¢88
Krnertounas teopus
10 Knetka kak riemoctHas 1
KUBasi CHCTEMa
Crpoenue
3YKapUOTHUYECKOUN
KJICTKH.
Jlabopatopnas pabota
Ne2 syuenne Bubnunoreka [JOK
1] | CTPOCHIAIKICTOK 1 0,5 https://m.eds00.ru/863e6f10
PACTCHHH, AUBOTHBIX, https://m.edsoo.ru/863e716¢
rpuboB 1 OakTepuit
TOJT MEKPOCKOTIOM Ha
TOTOBBIX
MUKpoIpernaparax u
WX OTHCAHHE)
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

OOMeH BEIIECTB WU

bubmmoteka IIOK

MeTadOoIH3M https://m.eds00.ru/863e¢766¢
13 dorocuHTE3. bubmunoreka IIOK
XeMOCHHTE3 https://m.eds00.ru/863¢7¢98
14 DHePreTUYeCKHi Bubnroreka [IOK
0o0MeH https://m.edsoo.ru/863¢7aae
JKU3HEHHBIN ITUKIT
KieTku. [enenue
KJIeTKH. MHUTO3.
1 | DS 0 B 10K
N A ’ https://m.edso0.ru/863¢7dc4
MHUTO3a B KIIETKaxX
KOHYMKA KOpEIIKa
JIyKa Ha TOTOBBIX
MUKpOTpenaparax»
16 | Pemes winprtanoro Bubmaorera LIOK
! P https://m.edsoo.ru/863e796¢
CHHTE3a
17 Tpancasms — Bubnunoreka [IOK
OonocuHTe3 OenKa https://m.eds00.ru/863¢796¢
18 HexkneTounsie Gpopmbl Bubnroreka [IOK
JKU3HU — BUPYCHI https://m.edso00.ru/863¢7540
DopMBI pa3MHOKEHHUS bubmorexa LIOK
19 o FIZIHI/ISII\)/IOB https://m.edso0.ru/863e81b6
P https://m.edsoo.ru/863e83 1¢
N Bubnmnorexa [JOK
20 | Meiios https://m.edsoo.ru/863e7f4a
Oo0pa3oBanue u
Pa3BUTHUE MOJIOBBIX
KJICTOK.
Om1o10TBOpEHUE.
bubmmoreka IIOK
21 Jlaboparopuas pagota 0,5 https://m.edsoo0.ru/863e81b6
Ne 4 «U3yuenune
CTPOCHHS TOJIOBBIX
KJICTOK HAa IT'OTOBBIX
MHUKpOIIpenapaTax»
2 NunuBuayanbHOE Bubnroreka [IOK
pa3BUTHE OPTraHU3MOB https://m.edso0o.ru/863e8436
23 gzgignnggf?}?gjfnon bubmmorexa [TOK
8 https://m.eds00.ru/863e¢86f2
HU3MEHYUBOCTH
3aKOHOMEPHOCTH
24 Eaigiiiﬁilmﬂ bubmuoteka IIOK
P : https://m.eds00.ru/863¢8878
MounorubpuHoe
CKpEIIUBaHUE
JurnbpuaHoe
25 ;Kp:sffi?\;{?e' 3axom Bubnmnorexa [JOK
C3ABICHMOTO https://m.edso0.ru/863e¢89a4
HACJIETOBAHHMS
MIPU3HAKOB
CueruieHHoe
)6 | HacnenoBanme 0.5 bu6mmoreka IJOK
MPU3HAKOB. ’ https://m.edsoo.ru/863e8c60

Jlabopatopnas pabota
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Ne 5 «M3yuenue
pe3yIbTaTOB
MOHOTHOPHIHOTO U
TIUTHOPHTHOTO
CKpeIIMBaHUS Y
Ipo30oduibl Ha
TOTOBBIX
MUKpOTpenapaTax»

I'enernka moia.
Hacnenosanmne
MIPU3HAKOB,
CIIEIUICHHEBIX C TTOJIOM

27

bu6mmoreka IJOK
https://m.eds00.ru/863e8c60

N3mMeHYnBOCTS.
Henacnencrsennas
W3MEHYHBOCTb.
JlaboparopHas pabdora
Ne 6. U3yuenue

28 | MoauduKaLMOHHOK
W3MEHYHBOCTH,
MOCTPOCHUE
BapHAIMOHHOTO Psijia
Y BapuallMOHHOU
KpHUBOID»

0,5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

Hacnencreennas
U3MEHYUBOCTD.
Jlabopatopnas pabota
Ne 7. «Ananns
MyTalui y
npo3oduisl Ha
TOTOBBIX
MHKpOIIpenapaTax»

29

0,5

bu6mmoreka IJOK
https://m.edsoo.ru/863e8efe

30 | I'enetuka uenoBeka

bubmunorexa IIOK
https://m.edsoo.ru/863e8d78

Pe3epBHBIii ypok.
O0600111eHNE TTO TEME
31 | «HaciencTBeHHOCTh U
W3MEHYHBOCTh
OpraHU3MOBY

Cenekius KaK HayKa U
nporece

32

bubmmoteka IIOK
https://m.edsoo.ru/863e¢9214

Metonas! 1
33 | JOCTMIKEHUS CEEKIUN
pacTeHuil U >KUBOTHBIX

bu6mmoreka IJOK
https://m.edsoo.ru/863e¢9214

BuorexHonorus kak
OTpacib IPOU3BOJICTBA

34

bubmunorexa IIOK
https://m.edsoo.ru/863e€9336

OBUIEE KOJIMYECTBO
YACOB I1O TTPOTPAMME

34
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuyecTBo yacon

DJIeKTPOHHBbIE I (PPOBBIE

Mo Tema ypoka Aara o0pa3oBaTeJIbHbIE
w/n yp Beero Kontpoabnbie | IlpakTtudeckue w3yeHus p
padoThbI padoThI pecypcbl
1 DBONIOLHS U METOBI | bubmunorexa IIOK
e€ u3yucHus https://m.edsoo.ru/863ea20e
) |Forompm B 10K
pel https://m.eds00.ru/863¢9570
3BOJIIOLIUN
bubmunorexa IIOK
3 Muxpossomoms ! https://m.edsoo0.ru/863e9cle
Tlomynsiuust kak
JeMeHTapHast
eIVHNLIA BUAA U
3BOJIIOLIHH.
bubmmoteka IIOK
4 Jlabopatopnas pagora ! 05 https://m.eds00.ru/863¢99¢6
Ne 1 «CpaBHenue
BHIOB I10
MOP(}OJIOTHIECKOMY
KPUTEPHIO»
5 g?;ﬁgige ;ngl 1 bubmmorexa [IOK
P https://m.edso0.ru/863e¢9da4
(haKTOPBI) FBOJIIOLIUN
6 EcrectBenHsIit 0TO0Op 1 Bubnmnorexa [JOK
1 ero Gopmbl https://m.eds00.ru/863e¢9ed0
PesynbTaThl
SBOJIIOLIMH:
MIPHUCTIOCOOIEHHOCTD
OpPraHu3MOB U
BUI000pa3oBaHUE.
bubmuoreka IIOK
7 Jlaboparopua pabota ! 0,5 https://m.edsoo.ru/863e9fde
No 2 «Omnucanue
MIPHUCIIOCOOJIEHHOCTH
Oopranusma u eé
OTHOCHUTEIILHOT'O
xapakTepa»
] Hamnpagnenus u nytu 1 bubmuoteka IIOK
MaKpPO3BOJIIOLIMH https://m.edsoo0.ru/863e9cle
9 HeoOpaTumocTs 1
9BOJIFOLIUN
HcTopust )xu3HU HA
10 | 3emne u MeTozbI €€ 1
H3YUCHUS
11 Engggzz;i CHUS 1 bubmorexa [TOK
p A https://m.edsoo.ru/863ea5a6
JKU3HH Ha 3emiie
o | e | BuGaionss LOK
P https://m.edsoo.ru/863eabbe
MepruoiamMm
OCHOBHBIE 3Tarbl
3BOJIIOLIUN
|3  PACTHTENLHOTO H 1 0.5 bubmoteka [JOK
KUBOTHOT'O MHUPA. ’ https://m.edsoo.ru/863ea8bc
[IpakTuueckas padoTa
No 1 «zyqenne

37



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HUCKOMAEMBIX OCTATKOB
pacTeHU 1 )KUBOTHBIX
B KOJUIEKITUSIX)»

14

CoBpeMeHHas cHCTeMa
OpPTaHUYECKOTO MUPa

bubmunorexa IIOK
https://m.edsoo.ru/863ea48¢

15

DBOIOINS YETIOBEKA
(arTpoOmOreHes)

bubmunorexa IIOK
https://m.edsoo.ru/863eac2c

16

JIBrKymye cuibl

(paxTopsr)
aHTpPOIIOTeHEe3a

bu6nmmoreka IJOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaAUNA
SBOJIFOLIUY YEJIOBEKA

18

YenoBeueckue pachl U
MPUPOIHBIE
aJanTaluy YeIoBeKa

bubmuoreka IIOK
https://m.edsoo.ru/863eaea

19

PesepBHBIit ypoK.
O0o00611IeHNE TT0 TEME
«Bo3aukHOBEeHNE U
pa3BHUTHE )KU3HH HA
3emiie»

20

DKOoJIOrus KaK HayKa

21

Cpenpl oOuTaHus U
9KOJIOTHYECKHUE
(hakTOopbI

bu6nmoreka IJOK
https://m.edsoo.ru/863eafec

22

AbGuoTndeckue
(hakTOpHI.
JlaGoparopnas pabora
Ne 3.
«Mopdonoruueckue
OCOOCHHOCTH
pacTeHHid U3 Pa3HBIX
MECT OOMTaHUS.
JlaGoparophast paborta
No 4. «BnusiHue cBeta
Ha POCT U pa3BUTHE
YEepEHKOB KOJIEyCcay

0,5

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

23

buotnueckue
(hakTops

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

24

DKoJOTHYecKre
XapaKTePUCTHKHU

MO JISALINH.
[IpakTuueckas pabora
Ne 2 «ITomcuér
IJIOTHOCTH OIS
Pa3HBIX BUIOB
pacTeHui»

0,5

25

Coo0miecTBa
OpPraHU3MOB —
OMOIIEHO3

bu6mmoreka IJOK
https://m.edsoo.ru/863eb46a

26

DKOJOTrUIECKHUE
CUCTEMBI
(3K0CHCTEMBI)

Bubnmnorexa [JOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TTOKA3aTeIN
3KOCUCTEMBEI.
OKOJIOTHUECKHE

bu6mmoreka IJOK
https://m.edsoo.ru/863eb5fa
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nupamusl. CBoiicTBa
9KOCHUCTEM.
Cyxkmneccust

IIpuponusie
9KOCHUCTEMBI

28

AHTpOINOreHHbIE
9KOCHUCTEMBI

29

Buochepa — bubmoreka [TOK

30 | rnoGamsHas 1 https://m.edsoo.ru/863ebb5e
3KOCHUCTEMA 3EMITH

3aKOHOMEPHOCTH Bubanoreka IIOK

31 cymecreoBanus . https://m.edso0.ru/863ebd16
ounocdeps

32 YeroBEeUECTBO B 1
ouochepe 3emn

Cocy1iecTBoBaHME
33 npuponsl U 1
YeloBeYecTBa

bu6nmoreka IJOK
https://m.edsoo.ru/863ebale

PezepBHbIit ypoK.
O00011IeHNE TEMBI
34 | «CoobiiecTBa 1 1
DKOJIOTHYECKHE
CHCTEMEI»

OBUIEE KOJIMYECTBO
YACOB I1O [TPOTPAMME

34 0 2,5

IIpuioxenne
MarepuajibHO-TeXHU4YecKas 0a3a

Homenknarypa yue6HOro 060pynoBaHus 1o OMOJIOTHH ONPEAEISIETCs CTaHAapTaMyi OMOIOTUYECKOTO
oOpa3oBaHHs, MHHHMMYMOM COJIEp)KaHHsl y4eOHOro Marepuanga, Oa3WCHOM MporpamMMmou  o0IIero
oOpazoBaHus. /[l TIOCTAaHOBKM JEMOHCTPAIMOHHBIX OMBITOB JIOCTATOYHO OJHOTO  JK3EMILISpa
obopynoBaHus, 1 GPOHTAIHHBIX JJAOOPATOPHBIX padOT — HE MEHEE OJTHOTO KOMIUJIEKTa 000PYI0BaHUS Ha
JIBOMX y4alllUXCsl.

Ucnonp3yercss yueOHOe u  J1abopatopHoe  oOOpydoBaHHE, UMeElomeecs B KaOWHeETe,
pexoMeH10BaHHOE MuHUCTEpCTBOM 00pa3zoBanus PO.

—Tabmunpl 1O oOmeld OHOJIOTHMH: IIUTOJIOTMH, TEHETHKE, OWOJOTUM Pa3MHOXKCHHS |
WHIUBUAYAITBHOTO Pa3BUTHUS, SKOJIOTUU M TEOPUHU IBOIIOLINN;

— KOMIIBIOTEP, UHTEPAKTUBHASI ITaHEb;

— 00BEMHBIC MOJIEIH 110 00IIEeH OMOJIOTHH;

— MHKPOCKOIIbI, Ha0Opbl MOCTOSHHBIX MHKpPOIIpPEnapaToB IO OO0mIed OHOJOTMH U  OTAEIbHBIM
OMOJIOTUYECKUM TUCITUTLINHAM.

OcHoBHasi InTepaTypa
1. B. B. Tlaceunuk u ap. buonorus. 10 kmacc: yueOHUK a1 001ieo0pa3oBaTEIbHBIX OPTaHU3AINN:
6a30Bblii ypoBeHb. — M.: [Ipocsenienue, 2020
2. B. B. Ilaceunuk u ap. buonorus. 10 kmacc: yueOHUK aiig 00mieoOpa3oBaTeIbHbIX OPTaHU3AIINN:
6a30Bblii ypoBeHb. — M.: [Ipocsenienue, 2020
3. B. B. ITaceunuk, I'. I'. llIBenio, T. M. EdpumoBa «buomnorus. Paboune nporpammsl. [Ipenmernas
nunus «JInaus xuzam». 10-11 knacee». — M., [Ipocsemenue, 2020

DJIeKTPOHHBbIE pecypchbl
1. JTaGopaTtopHsIif mpakTukyM. buonorus 6-11 kinacc (yae6HOE AIEKTPOHHOE U3IaHUE)
2. http://www.bio.1september.ru/ — Xypuan «buomorus»
3. http://ebio.ru/ — DnexTpoHHBII yueOHUK «bHOTOTHS»
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