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HHOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke MporpaMmal 10 OMOJOTHH TEOPETUUECKYIO OCHOBY JIJIsI OTIPEICIICHHS
MOJAX0J0B K (DOPMUPOBAHMIO COJIEp)KaHMS yueOHoro mpeamera «buosorus» cocraBuiu:
koHuentyanbHele mnojioxkeHus DOI'OC COO o B3auMOOOYCIIOBICHHOCTH  IIEJICH,
coJiep KaHusl, pe3yJIbTaTOB 00y4YeHUS U TPeOOBAaHUI K YPOBHIO IMMOATOTOBKH BBIITYCKHHUKOB,
MOJIOKEHUST 00 OOIUX TEJAX W MPHUHIIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE
CHUCTEMBI CpeTHero o01iero oopasoanus B Poccuiickoit deaepanuu, a TakKe MOTOKEHUS
o cneuuduke OWOIOTHM, €€ 3HAYCHUU B MO3HAHUM >KUBOU MPUPOJABI U OOECIECUCHUU
CYIIECTBOBAHMS 4ejoBedeckoro ooOmiectBa. (CorjiacHO Ha3BaHHBIM — IOJIOKEHHUSIM,
oTpeeeHbl OCHOBHBIC (DYHKITHH MPOTPAMMEI TI0 OMOJIOTHH | €€ CTPYKTYpa.

[Iporpamma 1o Oumosormm Ha€T TpEACTaBIEHHWE O IEAX, 00 O0OImIel cTpareruu
0o0yuyeHHs, BOCIIUTAHUS W Pa3BUTHUS OOyYarOIIMXCs CpPeACTBaMHM Yy4eOHOro IpeameTa
«buonorusy, onpenenser o00sS3aTeNbHOE TMPEIMETHOE COJCp)KaHUE, €ro CTPYKTYpY,
pacmpeneiieHue MO pasjieliaM M TeMaM, I[OCJIeI0BATEeIbHOCTh HM3YyYEeHHUs] Y4eOHOro
Marepualia ¢ Y4YETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3E€H, JIOTHKHU
00pa3oBaTeNbLHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarommxcs.

B mporpamme mo OHOJIOTMM TakKe YUYMTHIBAIOTCS TPEOOBAHHS K IIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00yueHuUsi B GOPMUPOBAHUU
OCHOBHBIX  BHJOB  Y4e€OHO-TIO3HABATEIbHOM  JEATENbHOCTU/YUYEOHBIX  JIEUCTBUU
00y4aroIIMXCsl 0 OCBOCHUIO COAEPKAHUSI OMOJIOTHYECKOT0 00Opa30BaHUsI.

B nporpamme no 6uosnoruu (10—11 kmaccel, 6a30BbIi ypOBEHb) peaIN30BaH MPHUHIIMI
MPEEMCTBEHHOCTH B M3y4YEHUU OMOJIOTMH, Onarojapss 4emMy B HEW MNpocMaTpuBaeTCs
HaIMpaBJICHHOCTh HA pa3BUTHE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-
HAay4yHOTO MMPOBO33PEHHUSI, IIEHHOCTHBIX OpPUEHTAIUH JUYHOCTH, HKOJOTHUYECKOTO
MBIIUICHUS, TPEACTABICHU O 37J0POBOM 00pa3e KU3HU M OEpEeKHBIM OTHOIIEHHUEM K
OKpy’Xaromeld mpupoaHoi cpene. [loaTomy Hapsay ¢ u3ydeHHEeM OOIMIeOHOIOTHYSCKUX
TEOPUH, a TAK)KE 3HAHUN O CTPOEHUU KUBBIX CUCTEM PA3HOI'0 PAHra U CYITHOCTH OCHOBHBIX
MPOTEKAIONMX B HUX TIPOLIECCOB B MpPOrpaMMe MO OWOJIOTHMH YJEJICHO BHHUMAHHE
MCIIOJb30BAaHUIO TTOJTYYEHHBIX 3HAHUN B TTOBCETHEBHOM KU3HU JJISI PEIICHUS MPUKIAIHBIX
3a/iay, B TOM 4YHCIIe: TPO(PHUIAKTUKYA HACJIEICTBEHHBIX 3a00JIEBAHUM YEIOBEKA, MEIUKO-
T€HETUYECKOTr0 KOHCYJBTUPOBAHUS, OOOCHOBAHUS DKOJOTHYECKH 11e71eco000pa3HOTo
MOBEACHUS B OKPYXKAIOLIEH MPUPOAHOM Cpene, aHalin3a BIUAHUSA XO3AMCTBEHHOMU
NEATEeIbHOCTH 4YeJOBEKa Ha COCTOSHUE TMPUPOAHBIX U HMCKYCCTBEHHBIX HSKOCHCTEM.
VYcunenre BHUMaHMS K MPUKIAIHOM HAIPaBJICHHOCTH y4eOHoro mpeamera «buosorus»
MPOJAMKTOBAHO HEOOXOAUMOCTHIO OOECreueHusl YCJIOBUM Il pEIIeHUsT OJHOM U3
aKTYaJIbHBIX 3a/1ad IIKOJIbHOTO OMOJIOTHYECKOro oOpa3oBaHUs, KOTOpas Mpearnojaraet
dhopmupoBaHue y 00yUYaIOIINXCS CIIOCOOHOCTH aJIallTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MUPA.

buonorus na ypoBHe cpenHero obmiero oopasoBanus 3aHUMaeT BaxkHOoe MecTo. OHa
obecrieunBaeT (HOPMUPOBAHKE Y OOYJAIOIINXCS MPEACTABICHUIN 0 HAYUYHON KapTHHE MUDA,
pacmmpser U 0000IaeT 3HaHUS O >KUBOW TMPUPOJE, €€ OTIIMYUTEIBHBIX MpPHU3HAKAX —
YPOBHEBOW OpraHU3alluy U 3BOJIIOIUHU, CO3MAET YCIOBUS JJIsl: MO3HAHUS 3aKOHOB KUBOU
mpUPOLI, (GopMUpPOBaHUS (PYHKIIMOHAIBHOW T'PAaMOTHOCTH, HABBIKOB 37I0POBOTO U
0e301acHOro o0pasa »H3HHU, DKOJOTHYECKOTO0 MBIIIJIEHUS, [IEHHOCTHOTO OTHOIIEHHUS K
YKABOU IIPUPOJE U YEIOBEKY.



bonbmioe 3HaueHune OMONOTUS MMEET TaKXKe JUIsl PEIICHHUs] BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 33Jlady CPEJHEro oOIero o0pa3oBaHUs, COIMANIM3AIUU OO0YYaIOLIUXCS.
N3yuenue Ouosioruu oOecreynmBaeT YCHIOBHUS Il (DOPMUPOBAHUS WHTEIUICKTYaJbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HMH(POPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM  KYJBTYPHI,
CIIOCOOCTBYET MHTErpalii OWOJOTMYECKUX 3HAHUN C MPEACTABICHUSIMU W3 JIPYTUX
y4eOHBIX PEIMETOB, B YACTHOCTH, PU3UKU, XUMHUHU U Teorpadun. HazBaHHbIE MOT0XKEHUS
0 MpeJHa3HaYeHUN y4eOHOro nmpeaMera « buosorus» cocTaBuiIM OCHOBY ISl ONPEIETICHUS
MOAXOJ0B K OTOOpPY M CTPYKTYpHUPOBAHHUIO €ro COJEp)KaHHs, MPEACTABICHHOIO B
nporpaMMe o OGMOJIOTHH.

Otbop conepkanusi yudeOHoro mpeamera «buonorus» ©Ha 0a30BOM ypOBHE
OCYLIECTBIEH € MO3MIMI KyJIbTypOCOOOPA3HOIO IMOAXO0JAa, B COOTBETCTBHH C KOTOPBIM
oOyuJaromniuecs: J0KHBI OCBOUTh 3HAHUS M YMEHUS, 3HAYUMBIE JUIsl JOPMHUPOBAHUS 00IIei
KYJBTYPbI, ONPEICISIONINE aICKBATHOE MTOBEJICHUE YEIOBEKA B OKPYKAOLIEH PUPOTHON
cpelne, BOCTpeOOBAHHbIE B MOBCEHEBHOM JKU3HU U MPaKTUYECKOU JiesTenbHocTU. Ocoboe
MECTO B ITOM CHUCTEME 3HAHUM 3aHUMAIOT JJIEMEHTHI COJIEP/KAHUS, KOTOPBIE CIy’KaT
OCHOBOM nJ1s1 (hOpMUPOBaHMSI TPEACTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
KapTUHE MUpPA U LEHHOCTHBIX OPUEHTALHUAX JUYHOCTH, CIOCOOCTBYIOIIMX T'yMaHU3aluU
OMOJI0rMYecKOro o0pa3zoBaHusl.

CTpyKTypHUpOBaHUE COJEpKaHUsl Y4eOHOro marepuaja B MpOorpaMme Mo OHOJOruu
OCYILIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTJIUYUTEIbHBIX
OCOOEHHOCTSIX KUBOM MPHUPOJABI, O €€ YpPOBHEBOM OpraHu3aldd W 3BOJONUU. B
COOTBETCTBUM C JTUM B CTPYKType YyuyeOHoro mnpeamera «buosorus» BblIEICHBI
clenylolue coaepxarenbHble JMHUU: «buonmorns kak Hayka. MeTonbl Hay4HOIO
no3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHu3M Kak OHOJIOrHYecKas
cucteMa», «CucrtemMma M MHOrooOpasue OpPraHMYecKOro MHpa», «IBOJIIOLUS KUBOU
IPUPOABDY, « DIKOCUCTEMBI U IIPUCYIIHE UM 3aKOHOMEPHOCTIY.

Lenp u3yuenus: yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBIJIaJICHHUE
00y4aroIUMUCS 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHAJIBbHOW OpPraHU3aluu KUBBIX CUCTEM
pa3HOro paHra MW TNPUOOPETeHHWE YMEHHUI HCIOJb30BaTh 3TH 3HAHUSA JIS TPAMOTHBIX
JEMCTBUM B OTHOIIEHUU OOBEKTOB KMBOW MPHUPOABI U PELICHUS PA3NUYHBIX KU3HEHHBIX
mpo0Jem.

JlocTukeHue 1enyu u3ydeHus ydyeOHoro npeamera «buonorus» Ha 60a30BOM ypOBHE
o0ecreynBaeTcs peuieHueM CIeIyOIMUX 3a1au:

OCBOCHHME OOYYaIOMIMMHCS CUCTEMbI 3HAHUW O OMOJIOTMYECKHX TEOPHUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, MpaBujaxX, CIYXKalldX OCHOBOM s
(GbopMHpOBaHUST TPEACTABICHUA O ECTECTBEHHO-HAYyYHON KapTHMHE MHUpa, O METoAax
Hay4HOI'O MO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTAX KUBBIX CUCTEM Pa3HOIO
YPOBHSI OpraHM3alliy, BBIJAIOMIMXCA OTKPBITUSIX M COBPEMEHHBIX HCCIEIOBAaHUSX B
OMOJIOTHH;

(dopMupoBaHue y 00yyaroumxcs No3HaBaTeNbHbIX, UHTEIEKTYAIbHBIX U TBOPUECKUX
CIOCOOHOCTEN B Mpollecce aHajliu3a JAHHBIX O MYTAX Pa3BUTHS B OMOJIOTUM HAYYHBIX
B3IJISI0B, UJIEH U MTOAXOA0B K U3YUEHHIO )KMBBIX CUCTEM PA3HOI'O YPOBHS OPraHU3aLUY;

CTAaHOBJICHHE y OOyYarOmMXCs OOIIeH KyIbTypbl, (DYHKIIMOHAILHON TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLIEHUBATH SIBJICHUS OKPY’KAIOILETO MUPA HKUBOU MPUPOIBI
Ha OCHOBAHWH 3HAHUU U OMbITA, OJYYECHHBIX NPU U3YUYEHUU OHOJIOTUH;



dbopmupoBaHre y 00y4aronuxcsi yMEHUN WILTIOCTPUPOBATH 3HAU€HHE OMOJIOTUYECKHUX
3HAHUI B MPAKTUYECKOMN NIESITEIbHOCTH Y€JI0BEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YETIOBEKOM >KMBOU MTPUPOJIBI,
HEOOXOIUMOCTH OEpekKHOTO OTHOUIECHUSI K HEW, COOJIIOJCHMS] ATHYECKUX HOPM MpHU
MIPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HaHWE IICHHOCTH OHWOJIOTMYECKUX 3HAHWUW IS  TIOBBIIICHHUS  YPOBHS
AKOJIOTHYECKOHN KYJIBTYPBI, 11 OPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MIpUMEHEHNE TPUOOPETEHHBIX 3HAHUM U YMEHUM B TIOBCETHEBHOM JKU3HU JJIS OICHKH
MOCIICACTBHM CBOEH JIEATEIBHOCTH MO OTHOIIICHUIO K OKPYXAIOIIeH cpezie, COOCTBEHHOMY
3I0POBHIO, 00OCHOBAHUE M COOTIOACHUE MEp MPOPHITAKTUKH 3a00JIEBaHUN.

B cucreme cpeanero obmiero oOpasoBanust «buonorus», usydaemas Ha 0a3z30BOM
YpPOBHE, SBJISIETCS 00s13aTEIbHBIM YUYEOHBIM MPEIMETOM, BXOJSIIUM B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-HAyYHbBIE TIPEIMETHI.

st mu3ydeHuss Ouonoruu Ha ©0a30BOM ypOBHE CpelHero oOiero oOpa3oBaHUs
orBonutcs 68 yacos: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kitacce — 34 yaca (1 gac
B HEJIEIIIO).

COAEPXAHUE OBYUEHUA

10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH ¢ OOLUIECTBEHHBIMU, TEXHUYECKUMH U IPYTUMH
€CTEeCTBEHHBIMU HayKamH, puocodueit, STUKOM, SCTeTUKON U rpaBoM. Posibs Ouosoruu B
(dhopMHUpPOBaHUM COBPEMEHHOMN HAyYHOU KapTHHBI MUpa. CucTeMa OMOJIOTUYECKUX HayK.

Meroapl TO3HAHMS >KUBOM TpHPOABl (HAOMIOACHUE, JKCIIEPUMEHT, OTHCAHUE,
U3MepeHue, Kiaccuukaiys, MoAeIUPOBaHUE, CTATUCTHYECKasi 00paboTKa TaHHBIX).

JdeMoHcTpanuu:

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

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBD).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas pabdora Ne 1. «Vcnosb30oBaHuE pa3IUYHBIX METOAOB MPU U3YUYEHHUH
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ononaoruu. OTaudue KUBbIX
CUCTEM OT HEOPTraHUYECKON TPUPOBI.

CgoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3alu OHOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIHUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIIEHOTHYECKUH ), ONOChEepHBIA.

JdeMoHcTpanuun:

Tabmuibl u cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», « YPOBHHU OpPraHHU3allMU >KUBOU
PUPOIBDY.

Oo6opynoBanue: Mmojens moJiekyisl JJHK.



Tema 3. XumMu4yecKuii COCTaB U CTPOCHUE KJIETKH.

XUMUYECKH  COCTaB  KJIETKH. XUMHYECKHME  DJIEMEHTBI:  MaKpOJ3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BEIIECTBA.

@yHKIMU BOJABI U MUHEPAJIBHBIX BEIIECTB B KieTKe. [logaep:xaHne oCMOTUYECKOTO
OastaHca.

benku. CoctaB u crTpoeHue O€NKOB. AMHUHOKUCIOTBI — MOHOMEpHI OEJIKOB.
He3zamennmble M 3aMEHHMBIE AMUHOKHUCIOTBL. AMHHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl O€IKOBOM MOJIEKyJbl (IE€pBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUYHAsS
CTpyKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonornueckue GyHKIuu OEIKOB.

depMeHTHI — buoIornueckue Kkaraauszatopel. CTpoeHue pepMeHTa: aKTUBHBINA LEHTP,
cyOctpatHas cnenupuuyHocts. Kodepmentsl. Butamuubpl. OTianuus (epMeHTOB OT
HEOPTaHUYECKHUX KaTaJIn3aTOPOB.

VYrineBonpl: MoHOcaxapuabl (TJIIOKO3a, pubo3a U J1e30Kcupu003a), aUcaxapuibl
(caxaposa, JIakTO3a) M mosiMcaxapuibl (Kpaxmai, INIMKOreH, LeJIo03a). buonornueckue
(GyHKIIMH YTIIEBOJIOB.

Jlunuapl: TpurMnepuasl, Gocoaunuasl, crepouasl. ['mapoduasHO-THIPOPOOHBIE
cBoiicTBa. buonornueckue ¢pyHkun aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U JIUIIN]IOB
KaK UCTOYHUKOB YHEPIUH.

Hyxkneunoseie xucnmotel: JJHK m PHK. Hykneornasl — MOHOMEPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢ynkuuun JIHK. Ctpoenune n ¢ynkunuu PHK. Bunsrt PHK. AT®:
CTpO€HHE U (QYHKIIHH.

[utonorus — Hayka o kietke. Knerounas Teopust — npuMep B3aUMOJCUCTBUS UAEH U
(aKTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHHUS KIETKH.

Knerka kak unenoctHas skuBas cucrema. OOlIuE MPU3HAKK KIETOK: 3aMKHYTas
HapykHasg MemOpana, mosekynbl JIHK kak reHetmdeckuid ammapaT, CUCTEMa CHUHTE3a
Oenka.

Tunsl kIeTok: sykapuoTHyeckas W MpokapuoTuuyeckas. OcoOEHHOCTH CTPOEHUs
poKaproTHyYecKkor kieTku. Kietounas crenka Oakrepuil. CTpoeHHE 3YKapUOTHYECKOM
kJeTki. OCHOBHBIE OTIIUYUS PACTUTEILHOM, >)KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs! CTEHKA, TNIMKOKAIUKC, UX (QYHKIUH.
[Mna3zmatuueckass memOpaHa, e€ cBoiicTBa u (PpyHkiuu. llutomnazma u e€ opraHoujbl.
OnnomemOpannbie  opraHounabl kietku: OIIC, ammapat ['oabmakH, JTU30COMBI.
[TonmyaBTOHOMHBIE OPraHOWIBI KJIETKH: MHMTOXOHIAPHH, IUTacTUabl. [IponcxoxneHue
MUTOXOHIPHM U mactu. Bunael nnactua. HemeMOpaHHbie OpraHOU bl KJIIETKH: PUOOCOMBI,
KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUYKH, KT'YTUKH. DYHKIMM OPraHOMIOB KIIETKHU.
Bxutouenust.

SAnpo — perynsaropHbli UeHTp KieTkd. CTpoeHue sapa: sigepHas 000JI04Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, /. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpeneineHue XUMHUYECKHX JJIEMEHTOB B HEXKHUBOM MPUPOIEH,
«PacripeneneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOWU MPUPOIE».

Tabnuiel u cxemsl: «llepuoandeckas Tabiviia XUMUYECKUX JIEMEHTOBY, « CTpOCHHE
MOJIEKYJIbI BOJb», «buocunTe3 Oenkay, «CTpoeHue Mojekynbl Oenka», «CTpoeHue



dbepmenTay, «HyknennoBsie kucnotel. JJHK», «Ctpoenue monexyiast ATDy», «CtpoeHue
ADYKAPUOTUYECKON KIIETKM», «CTpoeHue >»KMBOTHOM KIETKW», «CTpOEHHE PacTUTEIbHOMN
KIEeTKn», «CTpoeHHEe MPOKAPUOTUYECKON KIETKW», «CTpoeHHE sApa  KIETKW»,
«YTIeBoabl», «JINIIMIbD).

OO6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYyA0BaHKE ISl POBEACHUS HAOIIOICHUIH,
U3MEPEHUN, HKCIEPUMEHTOB, MHUKPOIpPENapaTbl  PaCTUTENbHBIX, JKHUBOTHBIX U
OaKTepHaTBHBIX KIETOK.

JlaGopaTopHbie M IpaKTUYeCKUEe padoThI:

Jlabopatopnas pabota Ne 1. «/3ydyeHne kKaTaIUTHIECKOW aKTUBHOCTH (DEPMEHTOB (HA
MIpUMEPE aMIJIa3bl WIIM KaTalasbl)y.

Jlaboparopnas pabota Ne 2. «3yueHue cTpoeHUsI KJIETOK PACTEHUM, KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETIapaTax v X OIMCAHHE.

Tema 4. ’KnzHeaessTeJJLHOCTH KJIETKH.

OOmeH BemecTB, WiM MeTaboIM3M. AccUMUISIIUA (TJIACTHYECKUH OOMEH) u
JTUCCUMUJIAIUS (FHEPTETUUECKUI OOMEH) — JIBE€ CTOPOHBI €IMHOTO Ipoliecca MeTaboM3Ma.
Ponb 3aKk0HOB coXpaHEeHUs BEIIECTB U SHEPTUU B MIOHUMAHUU METaboIM3Ma.

Tunel oOMeHa BeliecTB: aBTOTpOQHBIN U rerepoTpodHbIil. Pois pepMeHTOB B 00MeHe
BEILIECTB U MIPEBPALICHUN SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas W TeMHOBas (a3bl GoTocuHTe3a. Peaknuu dorocuHTesa.
OddexTuBHOCTL poTOCUHTE3a. 3HAUEHUE (POTOCHMHTE3a Il KU3HU Ha 3emiie. BrnusHue
yCJIOBUM cpeabl Ha (POTOCHMHTE3 W CHOCOOBI TOBBIMICHUS €T0 MNPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUIA.

XeMocHuHTe3. XeMOCHHTE3UpYIolle OaKTepru. 3HaUCHHE XEMOCUHTE3a JIJIs )KU3HU Ha
3emie.

DOHepreTuueckuii OOMEH B KJeTKe. PaciemyieHne BeEIIECTB, BbIJCICHUE U
aKKyMYJUPOBaHHE SHEPrUM B KIETKE. OTambl JHEpreTudeckoro oobmena. [numkomnus.
bpoxenne u ero Buapl. KHCIOpOAHOE OKHUCJIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEeKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

Peakiuu matpuunoro cuntes3a. ['enermueckas mnpopmarus u JIHK. Peanmzanus
reHeTu4eckoi nHdopManuu B kieTke. ['eHeTndeckuit Ko 1 ero cBoicTBa. TpaHCKPUTIITUS
— wmarpuunblii cuHTe3 PHK. Tpancmsamus — OuocuHTe3 Oenka. DTambl TPaHCISIUU.
KoaupoBanue amuHokucnot. Posb pubocom B OnocuHTe3€ OelKa.

Heknerounsie ¢opmbl xu3HM — BHUpychl. Mctopus otkpsiTus Bupyco (. .
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U >KM3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bone3nn pacrteHuii, JKUBOTHBIX M UEJIOBEKa, BBbI3bIBAEMbICE BHUpycaMH. Bupyc
uMmyHoaepuiuta yenoBeka (BMY) — Bo3Oynurens CIIM/la. OGpaTtHas TpaHCKpUIILIKS,
peBepTasza u unrerpasa. [Ipoduiiaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konb1ios, J. . UBanoBckuii, K. A. Tumupsizes.

Tabmumer u  cxembl: «Tunbel nuTanusy, «Metaboausm», «MHTOXOHIAPHI,
«OHepreTuyeckuii  oomen», «Xmopommacty, «®DotocuHTe3y, «Crpoenne JIHK»,
«CtpoeHue u (PyHKIIMOHMpOBaHUE TeHa», «CuHTE3 Oenka», «l eHeTHYeCKHil KO,
«Bupyco», «bakrepunodarn», «Crtpoenne wu xku3HeHHBIM 1wk Bupyca CIIW/la,
Oakrepuodaray, «Pemmkarus JTHK.

O6GopynoBanue: Mojenu-ammukanun «Yasoenne JIHK wu  Tpanckpuniusy,
«buocunres 6enkay, «CtpoeHue KIeTKn», MoJenb cTpykrypsl JJHK.



Tema 5. PazMHokeHMe 1 MHIUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

Kierounblii MK, Win )KU3HEHHBIA UK KieTku. MaTepdaza u muto3. [Iporeccsl,
nporekaronie B uaTepdase. Permkanus — peakuust Matpuanoro cuntesa JJIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTHUIl. JIUTJIOMAHBIA UM TaruIOUIHBIN
XpOMOCOMHBIE HaOOphl. Xpomatuibl. LlUTonOrMyeckne OCHOBBI Pa3MHOXKEHHS U
VHJIUBUYAJIBHOTO PAa3BUTHUSL OPTAHU3MOB.

Jlenenue wietku — muto3. Ctaauu muto3a. [Iporecchl, Mpoucxoasme Ha pa3HbIX
CTaIUIX MUTO3a. bOIOrMYecKuil CMBICII MUTO3a.

[Iporpammupyemasi rudenb KJIETKH — aronTo3.

@dopMBI pPa3MHOXXEHHS OpPraHU3MOB: Oecrmojoe © mojoBoe. Buawsl Oecrmonoro
Pa3sMHOXKEHUSA:  JICJICHUE  HAJBOE, TMOYKOBAHME  OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHHWe, BETETAaTUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KJIOHHPOBAHUE
OpPraHU3MOB, €0 3HAYEHHUE JIJIS1 CEJEKIIUU.

[TonoBoe pa3MHOKEHHE, €70 OTINYHS OT OECIIOJIOTO.

Meito3. Craauu Meito3a. [Tponeccsl, mpoucxoasiiue Ha cTaausax Meiio3a. [ToBenenue
xpoMmocoM B mero3e. Kpoccunrosep. buosiornuecknii CMbICI U 3HaYEHUE ME03a.

['ameTorenes — mporiecc oOpa3oBaHUs TOJIOBBIX KJIETOK Y >KUBOTHBIX. [lojoBbIE
JKeJe3bl: CEeMEHHUKU W suyHuKH. OOpa3oBaHWE U PA3BUTHUE TOJIOBBIX KJIETOK — TameT
(cnmepmaro3ou, SUIEKIETKA) — crepMaToreHe3 W oBoreHe3. OCOOEHHOCTH CTPOCHUS
SMUEKIETOK U criepMaro30ua0B. Omnonorsopenue. [lapreHorenes.

NunuBuayansHOe pa3BuTHe (OHTOTEeHE3). DMOPHUOHATBHOE pa3BUTUE (IMOPHOTEHES).
DTtanbl SMOPUOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX KMBOTHBIX: APOOJICHUE, FaCTPYJIALIMS,
opraHoreHe3. llocTamOproHaibHOE pa3BUTHE. THUIBI MOCTAIMOPHUOHAIBHOTO Pa3BUTHS:
npsMoe, HenpsiMoe (JIMYMHOYHOE). BnusiHue cpeapl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «®DopMbl  pa3MHOXKEHUSI  OpraHu3MoB»,  «JlBoitHOe
OIUIOJOTBOPEHUE y LBETKOBBIX PACTEHUI», «BerertaTuBHOE pa3MHOXKEHUE PACTCHUN,
«Jlenenue kneTku OakTepuit», « CTpOEHUE MOJOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBIY,
«Knerounsii nukny, «Pemmmkamus JHK», «Mwutosy, «Mehosy, «lIpsimoe u Henmpsimoe
pa3BuTHE», «l'aMeTOreHe3 y MIICKONUTAIOINX W 4YeIoBeKka», «OCHOBHBIE CTaauu
OHTOTE€HE3a.

OGopynoBaHue: MHKPOCKOTI, MHKPOIPENapaTh «Cnepmarozonasl
MJICKOITUTAIOLIETOY, «SAHILIEKIIeTKa MIEKOMUTaoIIEro», «KapruoknHes B KIIETKaxX KOpeIKa
JyKa», MarHuTHas Mojeib-ammmkanusa «J/lenenne xinetkn», moxaens JHK, monpens
MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

Jlabopatopnas padota Ne 3. «Habmtoienre MuTo3a B KJIE€TKaX KOHUMKA KOpEITKa JTyKa
Ha FOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast pabora No 4. «V3ydyeHue CTPOCHHS TMOJOBBIX KJIETOK HAa TOTOBBIX
MHKponpenapaTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3BuTus reHETUKW. Posb murTosmoruu u
AMOpPHUOJIOTUN B CTAHOBIICHUM T€HETUKHU. BKJag pocCHUCKUX U 3apyOekHBIX YUYEHBIX B



pa3BUTHE TEHETHKU. MeTOJbl TEeHETHUKU (THOPUI0JIOTHYECKHUM, ITUTOTCHETUYECKUM,
MOJICKYJISIpHO-TeHeTHUeCKUi). (OCHOBHBIE TE€HETUYECKHWEe TOHATUA. [ eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpPEIIMBAHUMH.

3aKOHOMEPHOCTH HACJICAOBAaHMS NPU3HAKOB, YCTaHOBJIeHHbIE [. Menaenem.
MoHoruopuiHOe CKpelllMBaHue. 3aKOH €IMHO-00pa3us THOpPUI0B MEPBOTO ITOKOJICHUS.
[IpaBwiio nqoMuHHpPOBaHUS. 3aKOH pacCIICIICHUs] MPU3HAKOB. ['MMOTE3a YMCTOTHI TaMmer.
[TosHOE M HEMTOTHOE JOMUHUPOBAHHUE.

JlurnOpuaHoe CKpeuMBaHue. 3aKOH HE3aBUCHMOrO HACJIEIOBAHUSI MPU3HAKOB.
[{uToreHeTHueCcKre  OCHOBBI  JTUTHOPHUIHOTO CKpEIIUBAHUS. AHanu3upyroiiee
CKpemuBaHue. lcronp30BaHME aHANM3UPYIOLWIETO CKPEIIMBAHUS Uil OINPEICICHUS
TSHOTHIIA OCOOM.

CuerieHHOe HacienoBaHue mnpusHakoB. Pabota T. Moprana mo cremieHHOMY
HacJieIoBaHuIO TeHOB. HapyleHue cienaeHns TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpHUsI HACIEACTBECHHOCTH. | €HETUYECKHE KapThI.

I'enetnka mona. XpOMOCOMHOE OINpEAesieHue mojia. AyTOCOMBI M IIOJIOBBIC
XpOMOCOMBI. ['OMOTaMeTHbBIE U Te€TepOramMeTHbIE Opranu3Mbl. HacienoBaHue Mmpu3HAKOB,
CIETJICHHBIX C ITOJIOM.

HM3MeHunBOCTh. Buabl M3MEeHUMBOCTH: HEHACJIEACTBEHHAs U HacjeAcTBeHHas. Pojb
Cpelbl B HEHACJEJACTBEHHOM W3MEHYMBOCTH. XAapaKTEPUCTHKA MOJIU(DUKATMOHHOU
W3MEHYMBOCTH. BapnallmoHHBIN psAa M BapualMoHHasg KpuBad. HopMa peaknuu npusHaka.
KonnyecTBeHHBIE W KayeCTBEHHbIE NPU3HAKM M WX HopMa peakuun. CBoMCTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnencrBenHass, wWiIM  TEHOTHIIMYECKAs, HM3MEHYMBOCTh. KomOmHaTHUBHAs
M3MEHYHMBOCTh. Meil03 W MOJ0BOM MpoLecc — OCHOBA KOMOMHATUBHOM HM3MEHUYMBOCTH.
MyTanuoHHasi W3MEHYMBOCTh. Kilaccudukainus MyTaluid: TEHHBbIE, XPOMOCOMHEIE,
reHoMHbIe. YacToTa ¥ MpUYMHBI MyTaluid. MyTareHHbIe (pakTopbl. 3aKOH TOMOJIOTHYECKHUX
psA0B B HacyueACcTBeHHOM n3meHunBocTy H. M. BaBuiosa.

BHesimepHas HacIeICTBEHHOCTh U U3MEHUYMBOCTb.

I'eneruka ydenoBeka. Kapuotun udenoBeka. OCHOBHBIE METOJbI T€HETHKH YEJIOBEKA:
TCHEaJIOTUUCCKUM, OJIM3HEIOBBINA, ITUTOTCHETHYSCKUH, OMOXUMHUYECKUN, MOJICKYJISIPHO-
reHetTndyeckuii. CoBpeMEeHHOE OIpe/IeICHUE TeHOTHUIIA: OJJHOTEHOMHOE CEKBEHUPOBAHME,
T€HOTUIIMPOBaHUE, B TOM yuciie ¢ momoinbto [11[P-ananuza. Hacnencreennsie 3a0oeBaHus
YyeJoBeKa: TEeHHbIE 00yie3HH, O0O0JIE3HW C HACIEACTBEHHOM MpeapacroioKeHHOCTHIO,
XpOMOCOMHbIE€ OoJie3HU. ComMaTuyeckue U reHepaTuBHbie MyTaluu. CTBOJIOBBIC KIIETKHU.
[Ipunnunel  370poBOro oOpasza KU3HHM, JAHATHOCTUKW, MNPOQUIAKTUKH U JICUCHUS
FeHEeTUYECKUuX  OoJjie3HeH. MeIUKo-TeHEeTUYeCKOe  KOHCYJIBTHUpOBaHUE.  3HAUYCHUE
MEIUIIMHCKOW TE€HETUKW B MPEIOTBPAICHUH M JICUCHUH TEHETHYECKHX 3a0o0JieBaHUMU
YyeJIoBeKa.

JdeMoHcTpanuu:

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

Tabmumer 1 cxembl: «MOHOTHOPHJIHOE CKpCIIMBAaHHWE M €ro ITUTOrCHETHYECKas
OCHOBa», «3aKOH pAaCIICIJICHUS M €ro IUTOTeHETHYeCKas OCHOBa», «3aKOH YHCTOTHI
ramer», «JlurubpumaHoe ckpemmBaHue», «LluTomorudyeckue OCHOBBI JUTHOPHIHOTO
CKpemuBanusa», «Menos3y», «B3aumoaencTBue ajielibHbIX T€HOBY, «['€HeTHUeCKre KapThl
pacTeHuid, )KUBOTHBIX U YEJIOBEKa», «I €HeTHKa 1mojia», «3aKOHOMEPHOCTH HACJIeI0BaHUs,



CUEIJIEHHOr0 C MOJIOM», «KapHOTHIIBI Ye0oBeKa U AKUBOTHBIX», « BUIbI N3MEHYMBOCTIY,
«MoaudukamonHas “3MEHUUBOCTHY, «HacnenoBanue pesyc-pakropa», «['eHeTrka rpyri
KpoBW», «MyTalmoHHass U3MEHYNBOCTbY.

O6opynoBanue: Mojenu-anmmkanuu « MonoruOpuaHoe ckpeuBanuey, «HemomHoe
JOMHHHUpPOBaHUE», «lurnOpuaHoe ckpemuBanue», «[lepekpéct xpoMmocoM», MUKPOCKOIT U
Mukpomnpenapatr «/lpozodpuna» (Hopma, MyTanuu (OPMBI KpPbUIbEB M OKPACKH Tena),
repOapuii «I'opox MOCEBHONY.

JlaGopaTopHbie M IpaKTUYeCKUEe padoThI:

Jlaboparopnass pabora Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTHOPUIHOTO H
JAUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «/3yueHue MOIUPUKAIIMOHHON HN3MEHUYUBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHON KPUBOW.

Jlabopatopnass pabora Ne 7. «AHanu3z MyTanmuil y Apo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[IpaxTnueckas padora Ne 2. «CocTaBiieHUE U aHAJIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Ceniekniusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.

Cenexuys Kak HayKa U Iporecc. 3apoXkIeHHUE CEJEKIIMY U JoMecTUKanus. Yuyenue H.
. BaBuiioBa 0 LEHTpax MPOUCXOKACHHUSI U MHOTOOOpa3usl KyJbTYPHBIX pacTeHui. L{eHTpbl
ITPOUCXOKICHHSI TOMAIIHUX )KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMH. MaccoBbIi M WHIWBHUIyalIbHBIA OTOOPHI B
CEJIEKIINU PACTEHUH U )KUBOTHBIX. OLIEHKA SKCTEepbepa. bIIM3KOPOACTBEHHOE CKpEIIBAaHUE
— uHOpuauHr. Yuctas nunud. CkpeliuBaHue YMCThIX JUHUM. ['eTeposuc, nuinm rudpuaHas
cuna. HepoacrBenHoe ckpemyBanue — ayTOpuauHr. OtnanéHHas ruOpuausanus U e
ycrnexu. MIcKyCCTBEHHBI MyTareHe3 U IOJYyYEHHE MOIUIUIONAOB. JIOCTHKEHNS CENEKINN
PaCTEHH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHOJIOTHs KaKk OTpacib MPOU3BOACTBA. '€eHHAs MH)KEHepus. DTallbl CO3/1aHUs
pexomOunanTHo¥ JIHK u Tpancrennsix opranusmoB. Knetounas naxxenepus. Kinerounsie
KYJBTYPBL. MukpokiIoHaIbHOE pa3MHOXEHUE pacTeHUMU. KnonupoBanue
BBICOKOIIPOAYKTUBHBIX CEIBCKOX035ICTBEHHBIX OPraHU3MOB. JKOJIOTUYECKHAE U STUIECKUE
npo6sieMbl. 'MO — reneTnduecku MOAU(PHUIIMPOBAHHBIE OPIraHU3MBI.

JlemoHCcTpanuu:

[Toprpetsr: H. K. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BanoB.

Tabnuupl 1 cxembl: kKapTa «L{eHTpbl MPOUCXOXKIECHHUS U MHOTOO0pa3usi KyJbTYpPHBIX
pactenmit», «llopompl nOMamHUX JKUBOTHBIX», «COpTa KYJIBTYPHBIX pPAaCTCHUN,
«Otnanénnas rudpuauzamus», «Padotel akanemuka M. @. MBanoBa», «[lomurmmonausy,
«O0bekThl  OmoTexHonorum»,  «Kiierounble — KyJabTypbl W KIOHUPOBAHHUE),
«KoHcTpynpoBaHue U NMEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJIsiKHU TUI0JOB U KOPHEIUTIOAO0B TUKUX (DOPM U KyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03HCTBEHHBIC PACTCHUSD).

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

Oxckypeust «OCHOBHBIE METObI U IOCTUKEHHUSI CEIEKIIMY PACTEHUIN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHILIMIO, IUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIA Y4YacTOK, B
TEIUTMYHOE XO035HCTBO, JTa0OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».



11 KUIIACC

Tema 1. DBoJIOLIMOHHAA OMOJIOTHAL.

[Ipenmnochuiku BO3HUKHOBEHHS SBOJIOLIMOHHON TEOPHUH. DBOJIFOLMOHHASA TEOPHUS U €€
MECTO B Ouosioruu. BnusiHue HBOJIIOIMOHHONW TEOPUHU Ha Pa3BUTHE OMOJIOTMHM U APYTHX
HayK.

CBuzerenbcTBa 3BOMIONUH. [1aneoHTONOrMYECKUE: OCIEA0BATENLHOCTD MOSBICHUS
BUJIOB B IMaJICOHTOJIOTUYECKON JIETOMMUCH, IMepexoaHbie (opmbl. buoreorpaduueckue:
CXOJICTBO U paznuyune (payH u Gprop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOACTBA U Pa3aIniusi SMOPHOHOB pa3HbIX BUJOB IO3BOHOYHBIX.
CpaBHHTENBHO-aHATOMHYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE, PYJUMEHTAPHBIE OPTaHbl,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHYECKHE: CXOACTBO MEXAHU3MOB HACIEJICTBEHHOCTH H
OCHOBHBIX META00JIMYECKUX IyTEH Y BCEX OPraHU3MOB.

OpomonnonHas Tteopuss Y. [apBuna. [Ipeanochulku BO3HMKHOBEHHS TapBUHU3MA.
JIBHOKylIME CUJIbl HBOJIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTU PECYPCOB, HEOIpeneaEHHass U3MEHUUBOCTh, OOpPHOA 3a CyIIECTBOBAaHUE,
€CTeCTBEHHBIN 0TOOD).

Cunretruueckas teopust 3BooIuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Mukpossosronus. [lomynsauus kak equHUNA BUIA U 3BOJIIOLHH.

JIBroxy1ye cuibl ((hakTophl) SBOIIOLUKN BUJIOB B IPUPOJE. MyTallMOHHBIN MPOLECC U
KOMOMHATUBHAsI U3MEHYMUBOCTh. [loMmynsiiimoHHBbIE BOJHBI M Apeid reHoB. Mzomsmus u
MUTPALIHSL.

EcTtecTBeHHbII 0TOOp — HanpaBsAOMMA (pakTop 3BoMOIUU. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0IeHHOCTh ~ OpPraHU3MOB  Kak  pe3ysbTrar  3Boionuu.  [Ipumepsr
MPUCIIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UANO-aJaNTal[1H.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHoBHBIE (HOPMBI BUI000pA30BAHUSA:
reorpauyeckoe, 3K0JIOrHuecKoe.

MaxkpoaBosmtorusi. @opmbl 3BOMIONMH: PUIETUYECKAs, TUBEPreHTHAs!, KOHBEPreHTHAs,
napajuienpHas. HeoOpaTuMocTh 3BOJIIOLHH.

[IpoucxoxeHne OT  HeClEeUHWaJUu3UpOBaHHBIX  npeakoB. [Iporpeccupyromas
cnenuanu3anys. AnanTuBHAs paguarus.

JdeMoHcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkens, ®. Mroiutep, A. H. CeBepuios.

Tabmuupl u cxemsl: «Pa3BuTHE OpraHMYECKOro MHpa Ha 3emie», «3apobIIH
MMO3BOHOYHBIX JKUBOTHBIX», «ApxeonTtepukcy, «Dopmbl O0pbObI 3a CYyIIECTBOBAHHUEY,
«EcTtecTBeHHBIM 0TOOPY», «MHOroo06pasue COpTOB pacTeHuil», «MHOroodbpasue mopo
KUBOTHBIX», «llomymsimum», «MyTauMoOHHAsE  M3MEHUYUBOCTH»,  «ApPOMOpGO3bI»,
«Mmunoananramuny, «O0mas aereHepanus», «JlBmwkymue cuibl 3Bosonun», «Kapra-
cxema Mapmpyta nyremectBus Y. JlapBuna», «boppba 3a CylIeCTBOBaHHEY,
«IIpucnocobieHHOCTh OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«DKOJIOTUYECKOE BUI000PAa30BAHUE.

O6opynoBaHHe: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMH THIAaMH OKpacku, Habop
IJIOZOB U ceMsH, Koyuiekuus «lIpuMepsl 3alUTHBIX MPUCIOCOOJIEHUH Yy YKUBOTHBIXY,
Mozelb «OCHOBHBIE HANPaBJICHUs 3BOJIOLUNY», 00bEMHAs MoJielb « CTpOEHUE TOJIOBHOTO
MO3Tra T03BOHOYHBIX).



buoreorpaduyeckas kapra mupa, KoJeKuus «DopMbl COXPAaHHOCTH HCKOMAEMbBIX
KUBOTHBIX M pacTEHHi», Mozenb anmummkanus «llepekpéct Xpomocom», BIIaXKHbIE
npenapatel  «Pa3Burne  HacekoMoro», «Pa3zBuTme JArymkw»,  MUKpOIpenapar
«JIlposzodunay (Hopma, myTaruu GOpPMbI KPbUTHEB U OKPACKH TeNa).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIaGopartophas padota Ne 1. «CpaBHeHHE BUAOB IO MOPPOJOTUIECKOMY KPUTEPHUIO.

Jlabopatopuass pabora Ne 2. «Omnmcanwe TPUCIIOCOOJEHHOCTH OpraHu3Ma H €€
OTHOCUTEJIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHble TPEICTAaBICHUS O 3apOXKIACHUM KU3HM. HayuyHble rumnortessl
BO3HMKHOBEHUS KM3HM Ha 3emiie: aduoreHe3 M MaHCHepMus. XHUMHYECKas 3BOJIOIUS.
AOWOTreHHbII CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE
MOJTBEPKIACHUE XUMHUUECKOU 3Bofonnu. HavanpHble 3Tanbl OMOJIOTHYECKON SBOIOLUU.
['unoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE
MPOTOKIETKU. [IepBbie KIETKU U UX 3BOMIOUUS. POPMUPOBAHNE OCHOBHBIX IPYIIN KUBBIX
OpraHU3MOB.

PazButne xwu3Hum Ha 3emsie mo spaM U nepuonam. Karapxei. Apxeiickas u
npotepo3oiickas 3pel. [laneosolickas spa u €€ Nmepuobl: KeMOPUNUCKUM, OPAOBUKCKHUIA,
CUJIypHUMCKHAN, IEBOHCKNW, KAMEHHOYTOJIBHBIN, TEPMCKHUH.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUIA, MEJIIOBO.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOTEHOBBIH.

XapakTepuCTUKA KIIMMATA U T€0JIOTHYECKUX MporieccoB. OCHOBHBIE 3TAIbI 3BOJIIOLIMH
PACTUTENBHOTO U KUBOTHOIO MUpa. ApoMop(]o3bl y pacTeHuil U xKUBOTHBIX. [losBneHue,
pacUBET ¥ BEIMUPAHUE IPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpaxkeHwe -dBomouud. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

OBOJIIOIMA 4YeJOBeKa. AHTPOMOJIOTHSl Kak Hayka. Pa3BuTHEe TpEeACTaBICHHUN O
IIPOUCXOXKJICHUH 4YeJIOBeKa. MeToasl M3ydeHus aHTponoreHesa. CXOACTBAa U pas3jIdyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIOBEKA.

JBwxymue cunbl (akTopsl) aHTpomoreHe3a. HacnmeiacTBeHHas HW3MEHYMBOCTH U
ecTecTBEeHHbIN 0TOOp. OOIIEeCTBeHHBIN 00pa3 JKU3HU, W3TOTOBJICHHE OpPYIUN Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH BOJIOLUN YEJIOBEKA: aBCTPAIONUTEKH, YeIOBEK YMEbI,
UYenosek mnpsamoxoasumi, YemoBek HeaHIepTalnbCkui, YemoBek pa3zyMHbid. Haxonkun
MCKOIAeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, OOJACTh pPACIPOCTPAHEHHUS, OOBEM
rOJIOBHOTO MO3ra, 00pas3 KU3HU, OPY/IUs.

YenoBeueckue pacbl. OCHOBHbIE OOJIBIIKME pachl: €BpoIeouaHas (eBpasuiickas),
HErpo-aBCTpaionHasl (PKBAaTOpHUAJIbHAsA), MOHIOJIOMJHAs (a3MATCKO-aMEpPUKAHCKAas).
YepThl MPHUCTIOCOOJICHHOCTH TMPEJACTaBUTENEH YEIOBEUYECKMX pac K  YCIOBUAM
cymectBoBanus. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuun:

[Toptpetsi: @. Pean, JI. ITactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabmuel u  cxeMbl: «Bo3HukHoBenne ColHEUHON CcHCTEMBI», «Pa3ButHe
OpraHn4eCcKOro MUPay, «PacturenpHas KJIETKa, «KuBoTHas KJIETKa»,
«IIpokapunotnueckass kierka», «COBpeMEHHas CHCTEMa OPTraHUYECKOrO0 MHpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHMS YEJIOBEKAa U UYEIOBEKOOOPA3HBIX OOE3bSIHY,



«OCHOBHBIE M€CTa MAJEOHTOJOTHUYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEIOBEKA,
«/lpeBHenmmue moan», «Apesaue nroam», «llepble COBpeMEHHBIE JIFOANY, «HelroBeueckue
paceb.

Ob6opynoBanue: mymsixku «lIpoucxoxaeHue uenoBeka» (OIOCTHI aBCTpaJONUTEKA,
NUTEKAHTPONA, HEaHJEpTalblla, KPOMAHBbOHIIA), CIENKH WM H300paKeHHUs] KaMEHHBIX
opyauii MEPBOOBITHOTO YeJIoBeKa (KaMHHU-YOMIIEpHI, pyOuina, cKkpeOuia),
r€OXpPOHOJIOTHYECKas TabauIa, KoJuieKus «DopMbl COXPaHHOCTH HCKOMAEMbIX JKUBOTHBIX
Y PACTECHUID.

JlaGopaTopHble M IpaKTUHYeCKUE padoThI:

[Tpaxtuueckas padota Ne 1. «3yueHnne ncKomaeMbIX OCTaTKOB PACTEHUH U )KUBOTHBIX
B KOJUIEKIIUSX.

DKCKypcusi «IBOJIIOIMS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIN
WM KpaeBeaUYEeCKUM My3ei).

Tema 3. Opranu3msl U OKpY Kamoas cpeaa.

DKoJIOrMs Kak HayKa. 3aJaud MU pas3elibl SKOJOTHH. METOlbl 3KOJIOTHUYECKUX
MCCJIENOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenst  oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3e€MHO-BO3/YIIHAs, ITOYBEHHas,
BHYTPHUOPTaHU3MEHHASI.

Okonornueckue  ¢akTopel.  Krnaccupukamuss ~ SKOJOTMYECKUX  (PAKTOPOB:
abnoTnyeckne, OMOTUYECKUE U aHTPOIOreHHbIe. JIefiCTBUE 3KOJIOrnyeckux (hakTopoB Ha
OpraHU3MBbl.

AOuoTtnueckue (HaKTOpbl: CBET, TEMIIEPATypa, BIAXKHOCTh. POTONEPUOIU3M.
[IpucnocoOnenusi opraHu3MOB K JEHCTBUIO abHoTMYecKuxX (hakTopoB. buonormueckue
PUTMBL.

buotnueckue daktoppl. Buasl OMOTHYECKMX B3aUMOJEUCTBHI: KOHKYpPEHIIMS,
XHUIIHUYECTBO, CcUMOMO3 U ero ¢Gopmbl. [lapazutusMm, Koomepauusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M. 3HAUCHUE
OMOTHMYECKMX B3aUMOJICHCTBUN I CYIIECTBOBAHUS OPraHU3MOB B MPUPOIHBIX
COO0O01IeCTBAX.

OKOJIOTHYECKUE XapaKTEPUCTHKU MOMYJSIHUU. OCHOBHBIE MOKA3aTEIW IOMYJIALHN:
YUCJIEHHOCTh, IUIOTHOCTh, POKIa€MOCTb, CMEPTHOCTb, NPHUPOCT, MUrpauus. JluHamuka
YUCJIIEHHOCTHU MOMYJISIUUU U €€ peryJIsaLusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuiet u cxembl: kapta «lIpupoansie 30HB 3emum», «Cpenbl OOUTaHUS
opranu3zmoBy, «Doronepuoauzmy», «llomynsuuny», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH
MONYJIIUUU UHPY30puu-Typenbkny», «[luinesbie nenm.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlabopatopHas pa6ota Ne 3. «Mopdosnorudeckue 0COOCHHOCTH PACTEHUMN U3 Pa3HBIX
MECT OOUTAHUSD.

JIaGoparopHas pabota Ne 4. « BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuueckass pabora Ne 2. «llomcy€r NIOTHOCTHM TOMYJSAIUN Pa3HBIX BHUJIOB

pacTeHUI».
Tema 4. CooO1ecTBa 1 IKOJI0rHYECKHE CUCTEMBI.
CooOmectBo  opranu3smMoB — OuorieHo3. CTpyKkTypbl OuOIEHO3a: BHUAOBas,

MPOCTPAaHCTBEHHAs, Tpopuueckas (muiienas). Buasi-nomuHanTel. CBsizu B OUOLIEHO3E.



DKoyiornyeckue cucrembl (dkocucTeMsl). [loHsTHE 00 dKOCHCTEME U OMOTEOLICHO3E.
QYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIAYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemiecTB u MOTOK 3HEPruu B dkocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMsbl. [lumesbie nenu U cetd. OCHOBHBIE TOKAa3aTeNU KOCHCTEMBbI: OHoMacca,
IPOIYKIHUS. DKOJIOTHUECKUE TUPAMUJIbL: IPOAYKIIMH, YUCIEHHOCTH, Onomacchl. CBOICTBa
HKOCUCTEM: YCTOMUMBOCTh, CAMOPErYJIALHNs, pa3BuTHe. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO WIH
IMPOKOJUCTBEHHOTO JIeca.

AHTpONOTreHHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKkocucTeMbl. buonorndyeckoe
Y XO341CTBEHHOE 3HAUYECHHE arpO3KOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobOpazne kak  ¢dakTop  yCTOWYMBOCTH  dKocucteM. (CoxpaHeHHe
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o ouocdepe. ['panuiibl, coctaB u cTpykTypa Ouochepsl.
XKupoe BemectBo u ero pynkiuu. OcodeHHOCTH OMochephl Kak II00aIbHON YKOCUCTEMBI.
Jlunamuyeckoe paBHOBECHE M 00paTHast CBs3b B Ouocdepe.

KpyroBopoTb! BemecTB 1 OMOT€OXUMHUYECKUE IIUKIIBI 3JIEMEHTOB (yTiepojia, a30Ta).
30HaANIBHOCTH OHochepbl. OCHOBHBIC OMOMBI CYIITH.

YenoeuectBo B Ouocdepe 3emnn. AHTpPONOreHHbIE H3MEHEHUs B Ouocdepe.
['moGanbpHbIE HKOTOTUYECKUE TTPOOIIEMBL.

CocymiectBoBaHMe MpUPOAbl U yenoBedecTBa. CoxpaHeHne OHOpa3zHOOOpasus Kak
OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YMPABIECHUS MNPUPOJHBIMU
pecypcamMu U WX UCIoIb30BaHuE. JJOCTHXKEHUST OMOJIOTHU U OXpaHa MPUPOIBI.

JleMmoHcTpanuun:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaacknii.

Tabmuubr u cxembl: «[Iumesble nenu», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie coobiecTBay, «llenu muranusy», « dxonorudeckas nupamuay, «buochepa u
YeJI0BEK», «IKOCHUCTEMA MIMPOKOJIMCTBEHHOIO JIECa», «IKOCHUCTEMA XBOMWHOIO JECay,
«buorieHo3 BojoéMay, «ArpoieHo3», «IIpuMepHble aHTPONOIEHHbIC BO3JCHCTBUS Ha
pUpoay», «BakHelllre NCTOYHUKH 3arpsA3HEHHS BO3/lyXa U IPYHTOBBIX BOI», «IlouBa —
BaXKHEWINasi cocTapistomas ouochepsr», «DakTopsl aerpaganuu mouBy», «llapHUKOBBIN
abdex», «DakTopsl PaAMOAKTUBHOTO 3arpsisHEHHs Ouocdepb», «OO0mmas CTpyKTypa
ouochepnl», «PacnpocTpaneHue xku3HU B Onochepe», «O30HOBBIM dKkpaH Ouocheps»,
«Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIE».

OOopynoBanue:  Mojelb-ammuivKanus  «TunuuHble  OMOIIEHO3b»,  Trepbapuii
«PactutenbHble cooOmiecTBa», Koulekuuu «buonenos», «Bpegurenn BaxHEHIIMX
CEJILCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapuu W KOJUICKIIMH PACTEHUH U >KUBOTHBIX,
MpUHAJJICKAIME K Pa3HbIM HKOJOTMYECKMM Trpynmnam oaHoro Bujaa, KpacHas kHura
Poccuiickoit @eneparnu, n300paxeHust OXpaHsIEeMbIX BUJIOB PACTEHUM U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS NIPOI'PAMMBI 110
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

Cornaco ®I'OC COO, ycrtanaBiuBalTcs TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
oOyyarImuMucs  TporpaMM  cpeaHero  ooOmiero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METanpeIMETHBIM U MIPEIMETHBIM.



JINYHOCTHBIE PE3YJIBTATDI

B cTpykType JIMYHOCTHBIX pe3yJIbTATOB OCBOCHHUS MpeaMeTa «brosiorus» BblIEICHbI
CJIEIYIOIME COCTAaBIISIOIIME: OCO3HAHUE OOYYaIOIIUMHUCS POCCHUMCKON TpaskIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIIBHOCTH U CAMOOIIPEACIICHUIO,
HaJIM4YMe MOTHBAIIMU K OOYUYEHHIO OMOJIOTUH, IICJICHANPABICHHOE PA3BUTHE BHYTPECHHHX
yOeXKACHUN JTUYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEW W HUCTOPUYECKHUX Tpagului
pa3BUTUSL OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH OOYy4Yarouuxcs
PYKOBOJACTBOBATbCSI B CBOCU JIESATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKAMH,
MPUCYIIIUMHA ~ CHUCTEME OWOJOTHYECKOTO 00pa3oBaHMs, HaIWYUE OSKOJOTHUYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh ICJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JIM4HOCTHBIE PE3YIBTATHI OCBOCHHUS ITpeaMeTa «bruonorus» 1oCTUraroTcss B €UHCTBE
y4eOHOM U BOCHHUTATENIbHOM JIEATETbHOCTH B COOTBETCTBHUM C TPAJUIIMOHHBIMU
POCCUHCKUMH  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMU U  JTYXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMU, IPUHATHIMU B 00IIIECTBE MTPaBUIaMU U HOPMAaMHU TTOBEJICHUS U CITOCOOCTBYIOT
MPOIIECCaM CAMOIO3HAHUS, CAMOBOCIUTAHUS M CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEU
MO3UIMYU JIMYHOCTH, MATPUOTHU3MA, YBAKECHUS K 3aKOHY M IIPABOMOPSAKY, YEIOBEKY Tpyda
U CTaplleMy MOKOJIEHHIO, B3aUMHOTO YBa)KEHHSI, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HACJICAUIO U TPAJAUIMAM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoje
Y OKPYJKAIOIIEH cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS Y4YeOHOTO TmpeaMera «buosiorus» AOJKHBI
OTpaXaTh  TFOTOBHOCTh M CIOCOOHOCTh  OOYydYarOlIUMXCS  PYKOBOJCTBOBATHCS
c(hOopMUPOBAHHOW BHYTPEHHEHN MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OOIIEeCTBA, PACHIMPEHUE >KU3HEHHOTO OMbITA U OIbITA JACATEILHOCTH B
MPOIIECCE pEANN3ALUA OCHOBHBIX HAIPABICHUI BOCHUTATEIBHON NESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKONW TMMO3UIMUM OOYYaIomIerocsi KaK AaKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBa)X€HHWE 3aKOHA U
MPaBOMNOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MACSATEIBHOCTA TPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUU Y4YEOHBIX M IMO3HABATEJbHBIX 3a7a4, BBITOTHEHUU OHOJOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO IMO3UIIMI0O IO OTHOIICHHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHHUE YUYUTHIBATh B CBOMX JCHUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOIEM C Ppa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJHEHUS YYCOHBIX,
MO3HABATEJbHBIX M HCCIEI0BATEIbCKUX 3a7a4, YBAKUTEJIBHOIO OTHOIIEHUS K MHEHHIO
OTIIMIOHEHTOB MIPH OOCYKJIEHUU CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COMICPIKAHMUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATEIBHOCTH;



2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TIpakAaHCKOW HWIEHTUYHOCTH, TNATPUOTU3MA,
YBOXEHHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepea PonnHoM, ropocT 3a CBOM
Kpaii, cBo0 PonHy, CBOH SI3BIK U KYJIBTYPY, IPOIILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO
Hapoaa Poccuu;

IICHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACJIECAMI0 M MaMSITHUKaAM MPUPOJIbI,
NOCTHXKEHUAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATH BKJIAJI POCCUMCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OWoyorny, TOHMMAaHUS 3HAYEHUsS OWOJIOTMHM B TO3HAHWM 3aKOHOB TPHUPOMABI, B >KH3HU
YeJI0BEKa U COBPEMEHHOTO O0IIIECTBA;

ujerHas yOexXAEHHOCTh, TOTOBHOCTh K ClyXeHUr0 u 3ammure (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyalli0 M TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAUTENSM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O TPHUHATUA LEHHOCTEH CEMEWHOW MW3HU B COOTBETCTBUU C TPATULUSMU
HapoaoB Poccuu;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas OCTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE YMOIMOHATBLHOTO BO3CHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHUE MPOSBIISThH
KaueCTBa TBOPYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnUTAHUS, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
3MOLMOHAJILHOIO 0JIaronoJIyuns:

NMOHUMAaHHE WM peajM3allis 3J0pOBOTO W 0Oe30MacHOro obpasa >XKHU3HU (3I0POBOE
MUTaHue, COOJIIOJICHUE TUTUEHWYECKUX TMpaBUI U HOPM, COaTaHCHPOBAHHBIA PEKUM
3aHSTUNA U OTJbIXA, peryisipHas (U3UYecKas akTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 37I0POBbIO;

MOHMMAaHWE LEHHOCTH TpPaBUJl UHIAUBUIAYATBHOTO U KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHME MOCIEICTBUI U HEMPUATHS BPEIHBIX TPUBBIYEK (YHOTPEOICHHUS aJIKOTOJI,
HAapKOTUKOB, KypeHHUs);

6) TPy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYA0TI00uE;

FOTOBHOCTh K AaKTUBHOW JEATEIBHOCTH TEXHOJIOTUYECKOM M COLMAIbHOM
HaIpaBJICHHOCTH, CHOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH M  CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpPEC K pa3IuyHbiM cdepaMm NpoPeCcCHOHAITBHON JESITEIBHOCTH, YMEHHE
COBEpINIaTh OCO3HAHHBIM BBIOOP Oyaymiell mpodeccun U peann3oBbIBATH COOCTBEHHBIC
KU3HEHHBIE TUTaHbI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHMIO HA MPOTSKEHUU
BCEH KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJ1IeCO00pa3Hoe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBILICHUE YPOBHS YKOJIOTUYECKON KyJIbTYPBl: IPUOOpPETEHNE OMBITA TNIAHUPOBAHUS
MTOCTYIIKOB M OLIEHKH X BO3MOKHBIX MOCJIEICTBHM JIJIs1 OKPYKAIOLIEH CPEIbI;

OCO3HaHHUE TI00aTBHOT0 XapaKTepa dKOJOTHUECKUX MpoOeM U MyTei UX pelieHus;

CIIOCOOHOCTh HCMOJB30BaTh NMpUOOpETacMble MPH H3yUYECHUU OHOJOTHHM 3HAHUS U
YMEHUS NPH PEIIEHHH NPOOJEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPHUPOAOINOIb30BAHUEM
(cobnroaeHue npaBuil NOBEICHUS B IPUPOJIE, HAIIPABIECHHBIX HA COXPAHEHHE PAaBHOBECUS B
AKOCHUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, OMOChEpHI);

AKTUBHOE HENPUITUE AEUCTBUI, IPUHOCAIIUX BPE OKPYKAIOLIEeH NPUPOJHOMN Cpeae,
yMEHUE IPOTHO3UPOBATh HEeOJaronpusITHhIE DKOJIOTMYECKNE HIOCJIEICTBHS
MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIATH UX;

HAJIMYKE Pa3BUTOrO 3KOJIOTMYECKOTO MBILUICHUS, 3KOJIOTMYECKON KyJIbTYpPBhI, ONbITA
NEATEIBHOCTH HKOJIOTMYECKOM HANpPABIECHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLMAJIBHOW ITPAKTHUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOMN JEATETbHOCTH KOJOTUYECKON HAITPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH U OOIIECTBEHHOW NPAaKTUKH, OCHOBAHHOIO Ha JMAJore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M  YMTATENbCKOM KyJbTYpbl Kak CpEJCTBa
B3aUMOJICUCTBUS MEXIY JIOAbMU U TIO3HAHUS MUPA;

NOHUMAaHUE CTIeUPUKA OMOJOTUN KaK HAayKd, OCO3HAaHUS €€ posik B (OpMHUPOBAHUU
palOHAJIBHOIO HAYyYHOTO MBILIUICHUS, CO3JAaHUM LEJIOCTHOTO TMpeACTaBlIeHUs 00
OKpY’)XKalollleM MHUpE Kak O €AMHCTBE NPUPOJbl, YeJOBeKa W OOIIecTBa, B IO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIEHNH TPOOJIEM COXPaHEHUs IPUPOAHOIO PAaBHOBECHS;

yOexXnEHHOCTh B 3HAUMMOCTH OMOJOTMM Ui COBPEMEHHOW IMBWJIM3ALMU:
o0ecrieyeHruss HOBOTO YPOBHS pa3BUTHS MEIUIMHBI, CO3/aHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX pelaTh PECYpCHbIE MPOOJIEMbl pPAa3BUTHSA YEIOBEUECTBA,
MOMCKa MyTeH BbIXOa U3 TII00ANbHBIX SKOJIOTMYECKUX MPo0OJieM U 00ecredeHus nepexoia
K YCTOMYMBOMY pa3BUTHUIO, PAlMOHAIIBHOMY HCIOJIb30BAHUIO MPUPOJHBIX PECYpCOB U
(OpMHUPOBAHNIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OHOJOTMYECKUX 3HAHMM B IEJISIX MOBBIILICHUS
o0IIe KyJIbTYphbl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(YHKIMOHAJIBHOM rpaMOTHOCTH 0OyJaroumxcsi, popMupyeMon mpu u3y4eHuu OUoJIOTHH;

ITOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJB30BaTh MOJy4YaeMble 3HAHUS JUIsl aHalu3a U OOBSCHEHUS SBJICHUM
OKpY>KaIoIIer0 MUpPa U MPOUCXOAAIIUX B HEM U3MEHEHU, YMEHHE JellaTh 000CHOBAHHBIE
3aKJIIOUEHHUSI HA OCHOBE HAy4YHBIX (PAaKTOB M MMEIOIIMXCS JAHHBIX C LENbI0 MOTYyYCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl PEIICHUs
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYALIUSIX;



OCO3HaHWE IIEHHOCTH HAyYHOU JeSTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh TPOSKTHYIO
M MCCIIEI0BATEIIBCKYIO IeATEIbHOCTh HHANBUIYAIBHO U B TPYIITIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY O0Pa30BaHHUIO U CaMOOOpPa30BaHUIO, K
aAKTUBHOMY TOJYYCHHIO HOBBIX 3HAHHWHA MO OWOJIOTMUM B COOTBETCTBUHU C >KU3HCHHBIMH
OTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble  pe3ylbTaThl OCBOCHHsS ydeOHOro mpeamera «buonorus»
BKJIIOYAIOT:  3HauuWMble  JJIs1  (OPMHUPOBAHHUS  MHUPOBO33PEHUS  OOYYArOMIMXCS
MEXIUCUUIUITMHAPHBIE  (MEXOpeaMeTHbIe) OOLIeHAy4YHbIE MOHSTHS, OTpaKarollue
[[EJIOCTHOCTh HAy4YHOUM KapTUHBI MUPa U ClielU(UKY METOI0B MO3HAHUS, HCTIOIb3yEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SABJICHHE, MTPOIIECC, CUCTEMA, HayYHbIN (HaKT,
IOPUHLINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIEJOBaHHE, HaOJIOJIEHUE,
U3MEpEHHe, HKCIHEPUMEHT U  JPYruxX), YHUBEpPCAJIbHblE  YyuyeOHble  JEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), 0OecneunBarouue popMupoBaHue
(GYHKIMOHATBHONW IPAMOTHOCTH M COLIMAIbHON KOMITIETEHIIMN 00y4aroInXCsl, CHOCOOHOCTb
00y4aroluxcsl MCHOJIb30BaTh OCBOEHHBIE MEXAMCLUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE
3HAHUA U YHUBEPCAIbHbIE YdeOHbIe TEHCTBUS B TO3HABATEIFHON U COIIMATLHON MTPAKTHKE.

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHHUS IPOTPAMMBI CPETHET0 00IIEero 00pa30BaHMUs
JOJHKHBI OTPaKaTh:

OByageHne YHUBEPCAJIbHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE AeiiCTBHS:

CaMOCTOSITENIHO (POPMYTHPOBATH M aKTYAIH3UPOBATH MPOOIEMyY, pacCMaTpUBATh €&
BCECTOPOHHE;

UCIOJIb30BaTh MPHU OCBOCHUM 3HAHUN MPHUEMBI JIOTMUYECKOIO MBIIUICHUS (aHaln3a,
CUHTE3a, CpaBHEHMsI, Kiaccuukaiuu, o000IIeH s ), paCKPhIBATh CMBICT OMOJIOTUYECKHUX
NOHATUN (BBIACISATh MX XapaKTepHble NPU3HAKH, YCTAHABIMBATH CBSI3U C JIPYTHUMHU
MIOHATUSIMU );

OTIpEEIATh eI AEATEIbHOCTH, 3aJaBas MmapaMeTpbl U KPUTEPUU UX JOCTUKECHHUS,
COOTHOCHUTB PE3yJIbTaThl AEATEIbHOCTHU C MIOCTaBICHHBIMU LIETSMU;

MCIIOJIb30BaTh OMOJIOTMUECKUE MOHITHS AJI1 00bsICHEHUS! (DAKTOB M SIBJICHUU >KUBOM
MIPUPOJIBI;

CTPOHUTH JIOTUYECKUE pACCyXIeHUs (MHAYKTUBHBIC, NEAYKTHBHBIC, MO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B  PAcCMaTpPUBAEMBIX  SIBJICHMSIX,
(GbopMyIHpOBaTh BHIBOJIBI M 3aKITIOYCHHS,

PUMEHATh CXEMHO-MO/ICIBHBIE CPEACTBA JJIs IPEICTABICHUSI CYIIECTBEHHBIX CBSI3EH
¥ OTHOIICHWN B M3y4aeMBIX OMOJOTHYECKHX OOBEKTax, a TaKkKe MPOTHBOPEUUN Pa3HOTO
pOJia, BHISIBIIEHHBIX B Pa3IMYHBIX HH(POPMAILIMOHHBIX HCTOYHHUKAX;

pa3zpabaThiBaTh IUIaH peHIeHUs MpoOJeMbl € Y4YETOM aHajdu3a HMEIOIIUXCS
MaTepUaJbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB IIEJIAM,
OLICHMBATh PUCKH MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHHUPOBATh M BBINNOJHATH pabOTy B YCIOBUAX pPEAJbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.



2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBHUS:

BJaJIeTh HABBIKAMHM y4eOHO-HCCIIEIOBATENbCKON © MPOEKTHOM JIeATEeIbHOCTH,
HaBbIKAMM pa3penieHusi mpoosieM, CIIOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHHS NPAKTUYECKUX 3a]ay, MPUMEHEHHUIO DPAa3JIUYHBIX METOJIOB
MO3HAHUS;

HCIIOJIb30BaTh PA3JINYHbIE BUJbI ACSITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETALNH, TPEOOPA30BAHUIO M IPUMEHEHHUIO B yU€OHBIX CUTYAIUSIX, B TOM YUCIIE IPU
CO3/IaHUHU YUEOHBIX U COLIMATBHBIX MPOEKTOB;

dopMupoBaTh HAy4YHBIA THUI MBIIJICHHUS, BIAJACTh HAYYHOM TEPMHHOJOTHEMH,
KITFOYEBBIMH MOHATHSIMHI U METOJIaMU;

CTaBUTH U (POPMYIHUPOBATh COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON IEATEIHLHOCTH U
KU3HCHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CIICJCTBEHHBIE CBSA3M U aKTyaJU3UpOBaTh 3ajJlayy, BBIJIBUTaTh
TUNOTE3y €€ pelIeHUs, HAXOAUTh apryMEHThI JJIsl J1I0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh IOJIyYEHHBIE B XOJ€ PELICHMs 3aladl pe3yJIbTaThbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LEJICHAIPABICHHBIN TOUCK MEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBUS B
po¢heCCUOHATIBHYIO CPENy;

YMETh TMEPEHOCUTh 3HAaHHWA B TO3HABATEIbHYI0 U MPAKTUYECKYyI0 001acTH
KU3ZHENIEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIC WJIEH, MpEJIaraTh OPUTHHAIBHBIC MOAXO0bI U PELICHHS, CTABUTD
MpoOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpMAHMKU (TEKCTe Y4EOHOTO
nocoOusi, HayYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOrMYECKUX CIOBapsAX M CIPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B IHTEepHETE), aHaTu3upOBaTh UHHOOPMAITUIO PA3TUIHBIX
BUIOB M (opM TMpencTaBieHUs, KPUTUUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTh M
HENPOTUBOPEUUBOCTD;

(opMyIMpPOBATH 3aMPOCHl U MPUMEHATHh Pa3IUYHbIE METOJIbI MPHU MOUCKE U 0TOOpE
OuoJsiornyeckor nHPpopmMaIu, He0OXOIUMOM sl BHITIOJIHEHUST YUEOHBIX 3a/aY;

npuoOpeTaTh OTBIT UCTIOJIH30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYyJIbTYPY AaKTUBHOI'O MCIOJb30BAHMS PA3THYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY HpeAcTaBICHHUs] OUOJIOTHMYECKOU
uHpopmaiuu (cxembl, rpaduky, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYYHBIA SI3bIK B KaueCTBE CPEJCTBa IpU paboTe ¢ OMOJOTHYEeCcKOn
uHpopMalMel: MPUMEHSITh XUMHUYECKUEe, (U3MUEeCKHMEe M MaTeMaTUYeCKue 3HaKu U
CUMBOJIBI, (hOpMyIIbl, aOOpeBUATypy, HOMEHKJIATYPY, UCIOIb30BaTh U MPEeoOpPa30BHIBATH
3HaKOBO-CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

BJIQJICTh HABBIKAMH pACIIO3HABAaHUS W 3alUTHl WH(OpMaruu, WHOOPMAIMOHHON
0€30MacCHOCTH JIMYHOCTH.



OBJageHne yHUBepPCaIbHbIMUA KOMMYHHKATHBHBIMHY IeCTBUSIMU:

1) oO1enne:

OCYUIECTBJISITh KOMMYHHMKAIIMM BO BceX cdepax KU3HHU, aKTUBHO y4acTBOBAaTh B
JMaore Wik JUCKYCCHM MO CYHIECTBY 0OCYyX/IaeMoi TeMbl (YMEHHE 3aJ]aBaTh BOIMPOCHI,
BBICKA3bIBATh CYKJCHHUSI OTHOCUTEJIBHO BBITIOJIHEHUS MpEIIaracéMoi 3ajlayd, YYUThIBATh
HWHTEPEChl M COTJIACOBAHHOCTD IMO3UITUH IPYTUX YIaCTHUKOB JWAJIOTA WIIH JUCKYCCHH);

pacrno3HaBaTh HeBepOallbHbIE CPEACTBA OOIIEHHUS, TOHUMATh 3HAYEHUE COLMATbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(MIWKTHBIX CHUTyaIlud, yMETh CMsT4YaTh
KOH(DJIUKTBI U BECTU TIEPETOBOPHI;

BIIAJICTh PA3TUIHBIMU CTIOCOOaMU OOIIICHUS 1 B3aUMOJICHCTBUS, TOHUMATh HAMEPCHUS
IPYTUX JIOJEH, MPOSBISATh YBAXKHUTEIBHOE OTHOIIEHUE K COOECETHUKY M B KOPPEKTHOU
dbopme GopMyTHPOBATH CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOKO TOUYKY 3PEHHS C MCIIOIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHAasl 1eSITeJTbHOCTh:

MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U MHAUBUAYaJIbHON pabOTHI
IpU pelIeHUU OMOJIOTUYECKON MPOoOJIeMbl, 000CHOBBIBATH HEOOXOJAMMOCTb MPUMEHEHUS
IPYNIOBBIX (HOPM B3aUMOJICHCTBUS TIPU PEIICHUH YUeOHOMU 3a/1auH;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUHN ¢ YUETOM OOIIUX UHTEPECOB U
BO3MO>KHOCTEM KaKJIOT0 YI€HA KOJUIEKTHUBA;

MIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U KOOPJIUHHUPOBATH
JNEUCTBUS MO €€ NTOCTUKEHUIO: COCTABIIAITh IJIAH JECUCTBUN, PACIIPENEIISITh POJIA C YUETOM
MHEHHUI yYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4yECTBO CBOEr0 BKJAJa M KaXIOr0 Y4YaCTHMKA KOMaHJbl B OOIIWI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeasiaraTb HOBbIE MMPOEKTHI, OLICHUBATH UJIEH C MTO3UIIMU HOBU3HBI, OPUTUHAIIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IMOBEICHHE B PA3IMYHBIX CUTYyalUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBJiageHNe YHHBEPCAIbLHBIMY PeryJIsiTUBHBIMHU ACHCTBUAMM:

1) camoopraHu3anusi:

WCIIOJB30BaTh OUOJOTUYECKUE 3HAHUSI ISl BBISABJICHUS MPOOJEM U MX PEIICHHS B
KU3HEHHBIX U YUYEOHBIX CUTYaIIUsIX;

BBIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B
CBOUX JIEUCTBUSAX U MOCTYIKAX MO OTHOIICHUIO K KMBOW MPUPOJE, CBOEMY 370POBbIO U
3I0POBBIO OKPYKAKOLIUX;

CaMOCTOSTENIbHO  OCYILECTBIIATh  MO3HABATEIbHYI  JIEATEIbHOCTb,  BBISBIATH
npoOJsieMbl, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIE 3ajJaud B 00Opa30BaTEIbLHOMU
NEATEIIbHOCTH U )KU3HECHHBIX CUTYalUsX;

CaMOCTOSITEIIbHO COCTAaBJISITh IUIAH PEHICHUS MPOOJIeMbl C YYETOM HWMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apTyYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peLIeHuE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;



CHocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOW JPYyAMLIMU B Pa3HbIX
o0JacTax 3HaHUH, IOCTOSHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEILHOCTD, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIISIM;

BJIQ/ICTh HaBBIKAMH I[IO3HABATEIbHOM pe(pIEKCUU KaK OCO3HAHUS COBEPIIAeMbIX
JNEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB M OCHOBAHWM, HCIIOJIb30BATh
npuéMbl peIECKCUU IS OLICHKH CUTYyallud, BEIOOpa BEPHOTO PEIICHUS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEILEHHUS 10 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JESITEIBHOCTH;

3) npuHATHE ce0Osl U APYTUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATK! U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI M aPTYMEHTBI IPYTUX [IPY aHAJIU3€ PE3YNIBTATOB IEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX Ha OINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3UIMH JIPYTOro YeJIOBEKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarthl ocBoeHUs Mporpammbl COO mno Ouosorun Ha 0a30BOM
YPOBHE BKJIIOUAIOT crienupuyeckue ajs yaeOHoro npeamera «bronorusy HayuHble 3HaHUs,
YMEHUSA U COCOOBI IEUCTBUI IO OCBOCHHIO, MHTEPIPETALMH U TPEoOpa30BaHUIO 3HAHUH,
BU/JIbI A€SATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUI B pa3IMYHBIX
y4eOHBIX CHUTyalUsX, a TaKXKe B pPEATbHBIX JKU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C
Oouonoruei. B mporpamme nmpeaMeTHbIE Pe3yJIbTAThl IPEICTABIEHBI 10 ToJaM 00yUYeHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUsA yuyeOHOro mnpeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OUOJIOTUU B CUCTEME HAYyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa
¥ Hay4YHOTO MHPOBO33PEHHS, O BKJIAJIE POCCUHCKUX U 3apyOexHBIX yUEHBIX-OMOJIOrOB B
pa3BuTHE OMOJOTUH, PYHKIIMOHATIBHON IPAaMOTHOCTHU YeJIOBEKA JJIsl PEIEHUS KUZHEHHBIX
3a/1ay;

YMEHHUE PACKphIBaTh COJAEpN aHUE OMOJOTMYECKHX TEPMUHOB W TMOHSATUM: >KU3Hb,
KJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB U MPEBpAICHUE DHEPTUM), TOMEOCTa3
(camoperynsinus), YpOBHEBas OpraHU3alMsl MKUBBIX CHUCTEM, CAMOBOCIPOU3BEJICHUE
(penponykiusi), HaCAEACTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHUE U3J1araTth OMOJI0THYeCKre TeOpuH (KJIETOUHAs, XPOMOCOMHAS, MyTallMOHHAs,
LEHTpaJIbHAsl JOTMa MOJIEKYJISipHOM Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. 1.
BasunoBa) u ydenus (0 eHTpax MHOrooOpa3us U MPOUCXOKICHUSI KYJIbTYPHBIX paCTEHUN
H. U. BaBunosa), onpenensiTh TpaHUIlbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJETh METOJaMU HAy4yHOTO TMO3HAHUS B OWOJIOTUU: HAOIIOJEHUE U
ONKMCAHUE JKHUBBIX CHUCTEM, NPOLECCOB W SBJIECHUW, OpraHU3alMs U MPOBEICHUE
OMOJIOrMYECKOro SKCIEPUMEHTA, BEIABIXKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXTY
UCCIIEyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJIYYCHHBIX PEe3yIbTaTOB, MCIOJB30BAHHBIX
Hay4YHbIX OHSATHH, TEOPUI 1 3aKOHOB, YMEHHE JI€JIaTh BBIBOIbI HA OCHOBAHUU ITOJTYYEHHBIX
pE3yIbTaTOB;



YMEHUE BBIJIEIAThH CYIIECTBEHHbIE TPU3HAKU BUPYCOB, KJIIETOK IIPOKAPUOT U DYKAPUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMeHa
BELIECTB W TPEBpAILECHUS DJHEPrUd B KIETKe, (POTOCHMHTE3a, IUIACTUYECKOrO0 U
HPHEPreTUYeckoro  oOMeHa, XEMOCHHTe3a, MHUTO3a, Meio3a,  OIUIOJOTBOPEHUS,
Pa3MHOXEHUS, HHANBUIYAILHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);

YMEHUE NPUMEHSTh IMOTYYEHHbIE 3HAHUS ISl OObSICHEHUSI OMOJIOTMYECKUX MPOLIECCOB
U SIBJICHUH, JUIsl NMPUHATHS NPAKTUYECKUX PEUICHUI B MOBCEIHEBHOM JKU3HU C LENbIO
oOecrieueHuss O€30MACHOCTH CBOETO 3J0POBbS M 3JI0POBbSl OKPYKAIOIIMX JIFOJIEH,
COOJIOICHHSI HOPM TPAMOTHOTO TIOBE/ICHHUS B OKPY>KaIOIIEH MPUPOIHOM cpesie, MTOHUMaHUe
HEOOXOIMMOCTH HCTIOIB30BAHUS JOCTHKEHUN COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTUI
JUTSL pallMOHAIBHOTO MPUPOIONIOIB30BaHUS;

YMEHHUE pPElIaTh 3JIEMEHTAapHbIE I€HETUYECKHE 3a/Ja4d Ha MOHO- W JUTMOpHIIHOE
CKpelIMBaHue, CIEIUICHHOE HACJEJO0BaHME, COCTaBJISATh CXEMbl MOHOTHOPHUIHOTO
CKpELIMBaHUs JUIs IPEICKA3aHUs HACIEA0BAHNS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATH JJAOOPATOPHBIE U MPAKTUUYECKUE pa0OThI, COOIIOAATH MPaBUiIa IPU
pabote ¢ yueOHBIM U Ta00OPaTOPHBIM 000PYIOBAHUEM;

YMEHHME KPUTHUECKH OLICHUBATh U UHTEPIPETUPOBATh HH(OPMALIHIO OMOJIOTUYECKOTO
COJepKaHMUs, BKIIOYAIONIIYIO IICEBJAOHAYYHBIE 3HAHUS W3 paA3JIMYHBIX HCTOYHHKOB
(cpencTBa MaccoBOil HH(pOpPMaALIMU, HAYYHO-TIOMYJISIPHBIE MaTepUabl), STHYECKHE aCTIEKThI
COBPEMEHHBIX MCCIIEIOBAHNN B OMOJIOTHH, METULIUHE, OMOTEXHOJIOTHH;

YMEHUE CO3[1aBaTh COOCTBEHHBIE NUCBMEHHBIE W YCTHBIE COOOLIEHHs, 0000mas
OMOJIOTUYECKYI0 HMH(OPMALMIO W3 HECKOJBKUX HCTOYHHKOB, T'PAMOTHO HCIOJIb30BaTh
MOHSATUMHBIN anmapat OMOJOTUH.

[IpenMeTHble pe3yabTaThl OCBOCHUS yueOHOro mnpeamera «buomnorus» ¢ 11 kaacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OHMOJIOTUM B CUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa
¥ Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUICKUX U 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BuUTHE OMOJOTUH, PYHKIIMOHATIBHON IPAaMOTHOCTHU YeJIOBEKA JJIsl PEIIEHUS KUZHEHHBIX
3a/1ay;

YMEHHME pPacKpbIBaTh COJCpKaHUE OWOJIOTMYECKUX TEPMHMHOB M TOHSATUH: BUJ,
MONYJISIUs, TEeHO(MOH, DBOJIONMS, JBWXKYyIIMEe CHIbl  ((aKTOphI)  SBOJIIOIUH,
MPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB,  BHJI000pa30BaHUE, HKOJOTHYECKUEe  (aKTOPHI,
HKOCUCTEMA, MPOAYLUEHThl, KOHCYMEHTBI, PEIYyLUEHTbl, LENU MUTaHHUSA, SKOJOTHYECKas
nupamujia, OuoreoieHos, onocdepa;

yMEHUE u3Naratb Ouoiorudyeckue Teopuu (dBosonMoHHas teopust Y. JlapsuHa,
CUHTETUYECKasi TEOPHs IBOJIIOIMH), 3AKOHBI U 3aKOHOMEPHOCTH (3apO/IbIIIEBOr0 CXOACTBA
K. M. bapa, uepenoBanus riaBHbIX HampasieHuM u nmyteit sBomounu A. H. CeBeprosa,
yueHus o ouochepe B. W. Bepnaackoro), ompenensiTe TpaHHUIl UX TPUMEHUMOCTH K
KUBBIM CUCTEMAM;

yMEHHE BIAJETh METOJaMH HAy4yHOro MO3HAaHUS B OWOJIOTUU: HAOIIOJEHUE U
ONKMCAHUE JKUBBIX CHUCTEM, NPOLECCOB W SBJIECHUW, OpraHu3alus W MPOBEICHHE
OMOJIOrMYECKOro SKCIEPUMEHTA, BEIABI)KEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH MEXTY
UCCJIEyeMbIMU BEJIMUYMHAMHU, OOBSICHEHHE IOJTYYEHHBIX PEe3yJbTaTOB, MCIOJIb30BAaHHBIX
Hay4HbIX TOHSATHH, TEOPUI 1 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJIbI HA OCHOBAHUU MOTYYEHHBIX
pE3yIbTaTOB;



yYMEHHUE BBIJIEIATh CYUIECTBEHHBIE MPU3HAKU CTPOCHHS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSAUMNA, MPOAYUEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHOreOI€HO30B U
HKOCUCTEM, OCOOECHHOCTH IMPOIIECCOB: HACJIEACTBEHHOM H3MEHUYMBOCTH, €CTECTBEHHOIO
otO0pa, BUI000pa30BaHusl, MPUCITIOCOOIEHHOCTH OPraHU3MOB, JIEUCTBHS SKOJOTHUUECKHUX
(akTOpOB Ha OpraHU3MbI, IEpPEHOCA BEHIECTB W IOTOKAa HIHEPTUM B DKOCHUCTEMaX,
aHTPOTOTEHHBIX M3MEHEHUH B SKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEILECTB U
OMOTreOXNMMHUYECKHX ITUKIIOB B Onocdepe;

yMEHHE MPUMEHSTH OJTyUYeHHBIEC 3HAHUS 1151 00bSICHEHUSI OMOJIOTMYECKUX MTPOLIECCOB
U SIBJICHUH, JUISI TPUHATHUA TPAKTHUYECKUX PEIICHUH B MOBCEIHEBHOM JKU3HU C IENbBIO
oOecrieueHrs 0€30MaCHOCTH CBOETO 3J0POBbsI M 3[I0POBBS  OKPY’KAIOLIUX JIIOJIEH,
COOJIOICHNSI HOPM TPAaMOTHOTO TIOBE/ICHUS B OKPY>KAIOIIEH MTPUPOAHOI cpeie, TOHUMaHue
HEOOXOJUMOCTH  HCIOJNb30BaHMUSI  JOCTHOKCHMH  COBpEMEHHOW  Ouosiorud 1St
PalMOHAIIBHOTO MPUPOIOTIOIB30BAHMS;

YMEHHE pelaTh 3JIEMEHTapHbIe OMOJIOTHYECKHE 3a/1a4l, COCTABIIATh CXEMBbI IEPEHOCA
BELIECTB U SHEPTUU B 3KOocHcTeMax (LIENH MUTaHus);

YMEHHE BBINIOJIHATH JJAOOPATOPHBIE U MMPAKTUUECKUE PAOOTHI, COONI0AATH MpaBUiIa IpU
pabote ¢ yueOHBIM 1 TaOOPAaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUECKH OLICHUBATh U UHTEPIIPETUPOBATh HH(OPMALIIO OMOJIOTUYECKOTO
COJIEp)KaHusl, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS M3 PA3NUYHBIX HCTOYHHKOB
(cpeactBa MaccoBod HMH(pOpPMAIHM, HAYYHO-TIOMYJISIPHBIE MaTEpHalbl), pacCMaTpUBATh
r7100ambHbIC KOJOTUIECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOILIECHUIO K
HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO03[1aBaTh COOCTBEHHBIE NUCBMEHHBIE W YCTHBIE COOOLIEHUs, 00001Ias
Oounonoruueckyro MHGOPMAIUMI0O U3 HECKOJbKMX HCTOYHHKOB, TPAMOTHO HCIIOIH30BaTh
MOHSATUHHBIN anmapat OMOJOTHUH.

TEMATHYECKOE IINTAHUPOBAHUE

Bo3moxkHOCTB
Ne Koua-Bo
u/n HaumeHoBaHue pa3iesioB/TeM qacop | MCNO/Ib30BAHUSA
20P, YMM
10 xaacc 34

1 | Buosorus Kak HayKa
1.1 | buonorusi B cucteMe HayK
1.2 | MeTtobl mo3HaHMS )KHBOH TIPUPOJIBI

2 | ’KuBble cucTeMbl U UX OPraHu3anus
buosiornueckue cUCTEMBbI, MPOLECCHI U UX
U3YUYCHHE

3 | XuMHYeCKHUH COCTAaB U CTPOEHNE KJIETKHU
31 XUMHUYECKUN cOCTaB KJIeTKU. Bona u
MUHEPAJIbHBIC COTH
3.2 | benku. CoctaB u cTpoeHHEe OEIKOB
3.3 | ®epMeHThI — OMOJOTUYECKUE KaTaIU3aTOPBI
3.4 | YraeBoabl. JIunuasl

https://resh.edu.ru
https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
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3.5 | HykiennoBsie kucnotel. ATD 1 https://resh.edu.ru
36 WcTopust 1 MeTobl u3yueHus KiaeTku. Kierounas 1 https://resh.edu.ru
TEOPHSI
3.7 | Knerka Kak 1eJ10CTHAs KUBAs CUCTEMA 1 https://resh.edu.ru
3.8 | CTtpoeHue 3yKapuoTHIECKON KICTKH 1 https://resh.edu.ru
4 | JKuzHeneaTeJbHOCTh KJIETKH 6
41 Oo6wmen BemecTB. [ImacTiudecknii 0OMeH. 5 https://resh.edu.ru
| ®orocuHTEe3. XEMOCHUHTE3
4.2 | DHepreTnyecKuii o0OMeH 1 https://resh.edu.ru
4.3 | buocunres Oejka 2 https://resh.edu.ru
4.4 | Heknetounbie GOpMBI JKU3HU — BUPYCHI 1 https://resh.edu.ru
5 Pa3mMHoOKeHUe M MHANBUAYAJIbHOE PA3BUTHE 5
OpraHHu3MoOB
51 JKvi3HeHHBIH LMK KICTKH. J[eJIeHHe KICTKH. 1 https://resh.edu.ru
| Muto3
5.2 | ®opmbl pa3MHOKEHUS OPTAaHU3MOB 1 https://resh.edu.ru
5.3 | Meiio3 1 https://resh.edu.ru
5 4 OOpa3oBaHHUE U Pa3BUTHE TOJIOBBIXKJICTOK. 1 https://resh.edu.ru
" | OnmogoTBOpEHUE
5.5 | UnauBuyanpHOE pa3BUTHE OPraHU3MOB 1 https://resh.edu.ru
5 HacjeacTBeHHOCTh U H3MEHYHBOCTD 8
OpraHu3MOB
6.1 ['eHeTHKa — HayKa O HACIIEJICTBEHHOCTH U 1 https://resh.edu.ru
U3MEHYHUBOCTH
6.2 3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB. 1 https://resh.edu.ru
"~ | MoHOTHOpUIHOE CKPEIIMBAHUE
6.3 JurnbpuHOe CKpemBanue. 3aKOH 1 https://resh.edu.ru
HE3aBUCHMOI'0 HACJICIOBAHHUS IPU3HAKOB
6.4 | CreruieHHOE HacJIeI0BaHHUE ITPU3HAKOB 1 https://resh.edu.ru
6.5 ['enernka mona. HacnenoBanve nmpru3HAKOB, 1 https://resh.edu.ru
CIIETIJICHHBIX C MTOJIOM
6.6 N3menurBocTh. HenacmeacTBeHHas 1 https://resh.edu.ru
U3MEHYHUBOCTD
6.7 | HacneacTBeHHas M3MEHYMBOCTD 1 https://resh.edu.ru
6.8 | 'eneTnka yemoBeka 1 https://resh.edu.ru
7 Cesiekuusi OpraHu3MOB, OCHOBBI 3
OMOTEXHOJIOTHH
7.1 | Cenexius Kak HayKa M MPOIECC 1 https://resh.edu.ru
79 MeTobI M JOCTHIKCHHUS CEICKIIUU PACTCHUH U 1 https://resh.edu.ru
YKHBOTHBIX
7.3 | BruoTexHOI0THsI KaK OTPACib MPOU3BOICTBA 1 https://resh.edu.ru
Pe3epBHOE Bpems 1




Bo3mo:xxHOCTB

Ne KoJu-Bo
w/n HauMeHoBaHUe pa3esioB/TeM wacop | MCMO/Ib30BaHUS
0P, YMM
11 kaace 34
1 | DBosromuoHHAs OMOJIOTHSA 9
1.1 | DBorONMS ¥ METOMABI €€ N3YUCHUS 1 https://resh.edu.ru
1.2 | Ucropus pa3BUTHUs IPEACTABICHUN 00 YBOIIONNN 1 https://resh.edu.ru
13 Bua: xputepuu u cTpykTypa. [lomysius kak KaK 5 https://resh.edu.ru
DJIEMEHTApHAs SAMHHUIIA BHJIA
14 JIBroKyIIpe cuibl (3JeMeHTapHbIe (DaKTOPHI) 1 https://resh.edu.ru
IBOJIIOLIUH
1.5 | EctecTBeHHbII 0TOOP U ero (hOpMBI 1 https://resh.edu.ru
16 Pe3ynbTaThl 3BOIONHA: IPUCTIOCOOJICHHOCTD 1 https://resh.edu.ru
"~ | Opraam3MoB M BUJ000pa30BaHUe
1.7 | HampaBieHus ¥ Iy TH MaKpOIBOJIFOIHH 2 https://resh.edu.ru
2 | Bo3HUKHOBeHME U pasBUTHE )KU3HHM HA 3eMJie 9
21 WcTopus ®u3HHU HA 3eMJIe U METOJIbI €€ U3yUCHHSI. 5 https://resh.edu.ru
"~ | 'unoTe3bl MPOUCXOKICHUS )KM3HU Ha 3eMIie
29 OCHOBHBIE 3TaITbl BOJIIOIIMH OPraHUYECKOTO MUPA 5 https://resh.edu.ru
" | Ha 3emJie, pa3BUTHE )KU3HU 110 3paM U [IEpUOaM
2.3 | CoBpeMeHHasl CUCTEMa OpTraHUIeCKOT0 MUPA 1 https://resh.edu.ru
2.4 | DBourorys YemoBeKa (aHTPOIIOreHE3) 1 https://resh.edu.ru
2.5 | IBmwxymme cuibl (pakTOphl) aHTPOIIOTeHE3a 1 https://resh.edu.ru
2.6 | OCHOBHBIC CTaANH SBOJIOLUN YEIOBEKA 1 https://resh.edu.ru
97 YeroBedyeckre packl ¥ IPUPOIHBIC aTanTaluu 1 https://resh.edu.ru
JeJI0BeKa
3 | Opranu3Mbl ¥ OKPYKa0IIas cpeaa 5
3.1 | Dkonorus Kak HayKa 1 https://resh.edu.ru
3.2 | Cpenpl 0OMTaHUS M DKOJIOTHYECKHE (DaKTOPBI 1 https://resh.edu.ru
3.3 | Abnorndeckue GaKTopbl 1 https://resh.edu.ru
3.4 | buotnueckue GakTopshl 1 https://resh.edu.ru
35 DKOJOTHYECKUE XapaKTEPUCTHKHU BHIA U 1 https://resh.edu.ru
HOMYJISIIIAN
4 | Coo0mecTBa U IKOJOTMYECKHE CHCTEMbI 9
4.1 | CooOmiecTBa OpraHu3MOB 1 https://resh.edu.ru
4.2 DKOCUCTEMBI U 3aKOHOMEPHOCTH UX 5 https://resh.edu.ru
CYIIIECTBOBAHHMS
4.3 | ITpupoiHbIC SKOCHCTEMBI 1 https://resh.edu.ru
4.4 | AHTPONIOTCHHBIC YKOCHCTEMBI 1 https://resh.edu.ru
4.5 | buocdepa — riaodaiibHas SKOCUCTEMa 3eMIIH 1 https://resh.edu.ru
4.6 | 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI 1 https://resh.edu.ru
4.7 | YenoseuecTBO B Onochepe 3emin 1 https://resh.edu.ru
4.8 | CocylecTBOBaHHE MTPUPOJIBI M YSIIOBEUCCTBA 1 https://resh.edu.ru
2

Pe3epBHOe Bpems




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Ne Koaun4vecTBO Jlara
n/n Tema ypoka 4acoB U3Y4eHUs

1  bwuosorus B cuctemMe HayK 1
Mertoapl no3HaHus KUBOM Npupoabl. [IpakTrueckas

2 pabora Ne 1 «Vcnonb3oBaHue pa3IMUHbIX METOOB 1
IPU U3yUYEHUU OMOJIOTHYECKUX 0OBEKTOBY

3  buonornueckue cuCTEMBI, IPOIECCHl U UX U3YYCHHE 1

4 XUMHUYECKUM COCTaB KJIeTKU. Boma u MuHepanbHble 1
COJIH

5  benku. CoctaB u cTpoeHHE OCIKOB 1
depMEeHTHI — OUOJIOTUYECKHUE KaTaTu3aTOPHI.

5 JlabopatopHas pabota Ne 1 «3yuenue 1
KaTaJIMTUYECKON aKTUBHOCTU (DEPMEHTOB (Ha MpuMepe
aMuJIa3bl WA KaTalia3bl)»

7 YraeBonsl. JIummael 1

8  Hyxkneunossie kuciaotel. ATD 1

9 Uctopus u meToabl n3yueHus kietkd. Knerounas 1
TeOpus

10 KneTka Kak 1eI0CTHAs KHUBasi CHCTEMa 1
CrtpoeHue sykapruoTHIecKoi KieTku. JlabopaTopHas

11 pabota Ne 2 «3y4yeHue cTpoeHus KIETOK pacTeHU, 1
KUBOTHBIX, TPUOOB M OaKTEpUii 1O MUKPOCKOTIOM Ha
TOTOBBIX MHUKpPOIIpEnapaTax u uX ONMUCaAHUE)

12 OOMeH BemecTs Wi META00IN3M 1

13  ®orocuHTE3. XEMOCUHTES 1

14  DuHeprernueckuii oOMeH 1
JKu3HeHHbIM MUK KIETKU. Jlenenue kineTku. Muros.

15 Jlabopatopnas pabota Ne 3 «Habmtonenue Murosa B 1
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOITpenapaTax»

16 buocunte3 Oenka. Peakius MaTpuuHOIro CUHTE3a 1

17 Tpaucnsus — OUOCUHTE3 OenKa 1

18 Hexknerounble GOpMbI KU3HU — BUPYCHI 1

19 ®opmbl pa3MHOKEHHS OPTaHU3MOB 1

20 Meiio3 1

21 OO0pa3zoBaHue M pa3BUTHE TIOJIOBBIX KIIETOK. 1

OmnonoTrBopenue. JlaboparopHast padota Ne 4




«3yueHune cTpoeHus MOJOBbIX KJIETOK Ha TOTOBBIX
MHUKponpenapaTax»

22 HuaauBuayanbHOE pa3BUTHE OPraHU3MOB 1

23 ['eneTrka — Hayka O HacJI€ICTBEHHOCTH U 1
M3MEHYUBOCTH

24 3aKOHOMEPHOCTH HaclleJOBaHUs TPU3HAKOB. 1
MoHorubpuiHoe CKpelrBaHue

o5 JHuruOpuaHoe cKpeluBanue. 3aKOH HE3aBHCUMOTO 1
HacJIeJOBaHMS TPU3HAKOB
CueruieHHOE HacyeI0BaHHuEe MTPU3HAKOB.

26 JlabopatopHas pabota Ne 5 «3ydenue pe3yabTaToB 1
MOHOTHOPUIHOTO U AUTUOPUIHOTO CKPEIIUBAHUS Y
po30(UIIbI HA TOTOBBIX MUKpOITpEnapaTax»

97 I'eneruka nosa. HacienoBanue nmpu3HaKkoB, 1
CUEIICHHBIX C TIOJIOM
N3menunBocTh. HenacneacTBeHHass U3MEHUHBOCTb.

28 Jlaboparopnas padota Ne 6. 3yueHue 1
MOJU(PUKAIIMOHHONW U3MEHUYHUBOCTH, IOCTPOEHUE
BApUAIIMOHHOTO Psifia ¥ BApUALIMOHHON KPUBOM»
HacneacrBennas uameHunBocthb. JlabopaTopHas

29 pabota Ne 7. « AHanmu3 MyTalui y 1po30Quiibl Ha 1
TOTOBBIX MUKpOMpEnapaTax»

30 T'enernka yenoBeka 1

31 O060011eHue 1o Teme «HacnencTBeHHOCTD U 1
M3MEHYHBOCTh OPTaHU3MOB)

32  Cenekius Kak HayKa ¥ MPOIEcC 1

33 MeTonbl U TOCTHXKEHUS CEIEKIIUN PACTCHUN U 1
KUBOTHBIX

34  BuOTEeXHOJIOTHSI KaK OTpaciib MPOU3BOCTBA 1

OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34
11 KUIIACC
Ne KosuuecTBO Hara
n/n Tema ypoka 4acoB HU3Y4YEeHUA
1 DOBomrouust U METOABI €€ U3yYCHUS 1
2  Hcropus pa3BUTHS IPEICTABICHUN 00 SBOIIOINN 1
3 MukposBotonus 1
[Tonynsammst kak dJeMeHTapHas €IMHUIIA BUIA U

4 »spomonuu. JITaboparopHas padota Ne 1 «CpaBHeHue 1
BUJIOB 110 MOP(OJIOTHUYECKOMY KPUTEPHUIO»

5 JIBvoKy1mue cuitel (3eMeHTapHbIe (aKTOPHhI) 1

OBOJIFOIITMH




6 EcrtectBeHHbI 0TOOp U er0 POpMBI 1
Pe3ynbTarhl 3BOJIOLMH: TPUCTIOCOOIEHHOCTD
7 OPTaHM3MOB H BUI000pa3oBanue. JlabopatopHas 1
pabota Ne 2 «Onucanue nprucnoco0JIeHHOCTH
opraHu3mMa U €€ OTHOCUTEIILHOTO XapaKTepa»
8 Hampanenus u myTH MaKpOIBOJIOIAN 1
9 HeobOpaTuMoCTh 3BOJIOITUU 1
10 Wctopus xu3HH Ha 3eMiIe U METOMBI €€ N3YUCHUS 1
11 T'unoTe3bl MPOMCXOKISCHHUS KU3HU Ha 3eMJie 1
12 Pa3BuTHE )XH3HH Ha 3eMJIC 10 ApaM U IepHOIaM 1
OcCHOBHBIE 3TaIlbl YBOJIIOLIMHI PACTUTEIBHOTO U
13 ’KMBOTHOTO MHpa. [Ipaktuueckas padora Ne 1 1
«M3ydeHne uCKomaeMbIX OCTATKOB PACTEHU U
KUBOTHBIX B KOJUICKITUSX)
14 CoBpemeHHasi cucTeMa OpraHu4ecKoro Mupa 1
15 Dpousrorus yenoBeka (aHTPOIIOTeHE3) 1
16 JABmxyme cuibl (haKkToOpbl) aHTPONIOTEHE3a 1
17 OcHOBHBIE CTaJUU IBOJIIOINH YEJIOBEKA 1
18 YenoBeueckne packl U MMPUPOIHBIC aalTalluN 1
YeJI0BeKa
19 O600menue no reMe «BO3BHUKHOBEHUE U PA3BUTHE 1
YKA3HU Ha 3EMJIIE»
20 Dxoiorus Kak Hayka 1
21 Cpenbl 0OUTaHUS U IKOJIOTUYECKUE (PAKTOPHI 1
Aobuornueckue daktopsl. JlTabopaTtopHas padora Ne 3.
«Mopdonorudeckue 0COOEHHOCTH paCTEHUH U3
22 pa3HbIX MecT obutanus». JlabopatopHas padbota Ne 4. 1
«BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeyCa»
23 buotnueckue GakTOphI 1
DKOJIOTUUECKHE XapaKTEPUCTUKU MOMYJISIINH.
24 Tlpakxtuueckas pabora Ne 2 «Iloacuér miaoTHoCTH 1
IOIYJISALIMI pa3HBIX BUJIOB PACTECHUI)
25 Coo0mecTBa Opranu3mMoB — OHOIICHO3 1
26  DKOJIOTMUECKHE CUCTEMBI (IKOCUCTEMBI) 1
27 OCHOBHBI€ MMOKA3aTENIN SKOCUCTEMBI. JKOJIOTUYECKHE 1
nupamubl. CBoiicTBa sxocucteM. CyKieccus
28 IlpupomHbie IKOCUCTEMBI 1
29 AHTpPOIIOTE€HHBIE YKOCHCTEMBI 1
30 buocdepa — rinobdasnbHas SKOCUCTEMA 3EMIIH 1
31 3aK0OHOMEpPHOCTH CYIIECTBOBAaHUS OMOCHEPHI 1
32 YenoedecTBO B Omocdepe 3emiu 1




33 CocymiecTBOBaHHE MPHUPOIBI K YSTOBEUSCTBA 1

0O00061enue TeMbl «Co00IIECTBA U DKOJIOTUYECKUE
CHCTEMBD)

1

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34

YYEBHO-METOAUYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

1. ITaceunuk B.B., Kamenckuii A.A., PybmoB A.M. u gapyrue/llox pen.
[Taceunnka B.B. «buonorusy, yaeonuk 10 xiacc.

2. Ilaceunux B.B., Kamenckuii A.A., PybuoB A.M. wu npyrue/llog pen.
[Taceunnka B.B. «buonorus», yaeonuk 11 xiacc.
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