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HHOACHUTEJBHAA 3AIIUCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMHM TEOPETUYECKYI0 OCHOBY JISi OINpPENENICHUS TOAXOI0B K (OPMHPOBAHUIO COACPIKAHUS
yaeOHoro npeamera «buosorus» coctaBuiu: KoHnentyaibHbie mojoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIEJEH, COMEpIKaHMS,
pe3yNbTaTOB 00y4eHUs U TPEOOBAHUN K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJIOKEHUSI 00 OOIIMX LENsIX U MPUHIMIIAX, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeliHero o0Iero oopazoBanus B Poccuiickoit denepanun, a Takke MOJI0XKEHUS O crielupuke OMOJIOTHH,
e 3HAUCHUH B MO3HAHUM >KUBOW MPHUPOJBI U OOECIIEYCHNUN CYIIECTBOBAHHS YeIOBEUeCKOro oodmectBa. CorjaacHO Ha3BaHHBIM ITOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 10 OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu Na€T MpelCTaBiIeHHE O IIeNAxX, 00 oOmel crpareruu OOy4eHHs, BOCIUTAHUS U Pa3BUTHUS OOYUYAIOLTUXCS
cpeacTBaMu ydyeOHoro npenmera «buonorusi», onpenenser o0s3aTeNbHOE NPEIMETHOE COJEp)KaHUE, €r0 CTPYKTYpPY, paclpenieieHHue I0
paszenaM M TeMaM, PeKOMEHyEMYIO MOCIIEI0BaTEIbHOCTh U3YUYEHHUsl YIEOHOro MaTepuaa ¢ y4éTOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JJOTMKU 00pa30BaTeIbHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00y4aroImuxcsl.

B mporpamme mo OuoJIOTMHM TakKe YYHMTHIBAIOTCA TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEeAMETHBIM U MpPeIMETHBIM
pe3ynabTataM o0y4deHHs B (DOPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATENBFHOW AEATEIBHOCTH/YU4eOHBIX JCUCTBHI OOYYaIOUIMXCS TI0
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B mporpamme no 6uonoruu (10 ximacc, 6a30BbIif ypOBEHb) pealn30BaH MPHUHIIUI TPEEMCTBEHHOCTH B U3yYEHHH OMOIIOTHUH, Oiaromaps
yeMmy B Hell MpOoCMaTpUBAETCs HAIMPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3AHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
IIEHHOCTHBIX OPUEHTAINI JIMYHOCTH, IKOJIOTUISCKOTO MBIIUICHUS, TPEJCTABICHUN O 3JJOPOBOM 00pa3e KU3HU U OCPeKHBIM OTHOIICHHEM K
OKpy>Karoliei npupoanou cpene. [loaTomy Hapsimy ¢ u3ydeHueMm OOIIeOMOIOTHYECKUX TEOPU, a TaK)Ke 3HAHUN O CTPOCHHUH >KUBBIX CHUCTEM
pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOIECCOB B MPOTrpaMMe MO OUONIOTHM YAEJICHO BHUMAaHHE UCIOJIb30BAaHUIO
MOJTyUYEHHBIX 3HAHUH B TTOBCEHEBHOM KH3HU ISl PEIICHUS MPUKIIAAHBIX 33/1a4, B TOM 4Yucie: Mpo(UIakTUKU HACIEACTBEHHBIX 3a00JIeBaHU
YyeJI0BeKa, MEAMKO-TEHETUUECKOT0 KOHCYIbTUPOBaHUSI, 000CHOBAHHUS SKOJIOTMUYECKHU 11e€7eco00pa3HOro MOBEIEHUS B OKPYXKaIOLlel npupoHon
cpele, aHalv3a BIMSHMS XO3SMCTBEHHON JESITENbHOCTH YEIOBEKa Ha COCTOSIHME MIPUPOJHBIX M HCKYCCTBEHHBIX AKOCHCTEM. Y CHUIIEHHE
BHUMaHUsl K MPUKIATHONW HAMPaBIEHHOCTH y4yeOHOro mpeamera «bUoloTHsy MpOAMKTOBAHO HEOOXOAMMOCTBHIO O00ECTEUEHHUs YCIOBHH IS
pelieHrs OAHON M3 aKTyaJbHBIX 33]a4 IIKOJHHOTO OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOpas Mmpeanoiaraet GopMHUPOBaHUE y O0y4aroNInXcs
CIIOCOOHOCTH a/IaliTUPOBATHCS K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOuiero oopazoBaHus 3aHUMaeT BaxkHoe MecTo. OHa oOecrnieunBaeT GOpMUPOBaHHE Y OOydaroIIUXCs
MPEJICTABICHU 0 HAYYHOW KapTHUHE MHpA, pacHIupseT U 0000IIaeT 3HAHUS O KUBOU MPUPOAE, €€ OTIUYUTEIHHBIX MPU3HAKAX — YPOBHEBOM
OpTaHM3aIMN U SBOJIOIHH, CO3/aET YCIOBUS JUIsl: MO3HAHUS 3aKOHOB >KMBOU MPHPOABI, (HOpMUpOBaHHS (YHKIIMOHATHLHOW TPaMOTHOCTH,
HABBIKOB 37I0POBOI0 U 06€30M1acCHOr0 00pasa KU3HHU, SKOJIOTHYECKOTO MBIIIJIEHHS, IIEHHOCTHOT'O OTHOILIEHUS K KUBOU MPUPOJIE U YETIOBEKY.



Bospuioe 3HaYeHHe OMOJIOTHS MMEET TaKKe JJIs PeIICHUs] BOCIUTATENBHBIX U Pa3BUBAIOLIMX 3a1ad CpeIHEro oliero oOpa3oBaHUs,
corpanu3anuu o0ydaronmxcs. M3ydyeHne Onoaoruu o0ecreynBaeT yciaoBus s GOPMUPOBAHUS WHTEIUICKTYaIbHBIX, KOMMYHUKAIIHOHHBIX H
UH()OPMAIIMOHHBIX HABBIKOB, ICTETHYECKOI KYJIbTYphI, CIOCOOCTBYET MHTETPAllMd OMOJOTMYECKUX 3HAHUH C MPEACTABICHUSMH U3 JIPYIHX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (GHM3HMKU, XMMUH M reorpaduu. Ha3BaHHBIC TOJNIOXKEHUs O NpeIHAa3HAYCHHH Y4eOHOro mpenmera
«buonorusi» COCTaBUIIM OCHOBY JUIsl ONPEIEICHUS MOAXOAOB K OTOOpY M CTPYKTYPHUPOBAHHIO €rO COJICPIKAHUS, IPEICTABICHHOIO B
nporpaMMe o OUOJIOTHH.

Ot16op conepkanus ydeOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLICCTBIIEH C MO3UIMU KYJIBTypOCOOOPa3HOTO MOAX0/a, B
COOTBETCTBUM C KOTOPBIM OOYy4YalOIIMecss IODKHBI OCBOWTHh 3HAHUS W YMCHHs, 3HAUUMbIe Ui (OPMHPOBAHUS OOIICH KyJIbTYpBI,
OIIpE/ICIISIONINE aJICKBaTHOE IIOBEJCHHE YENIOBeKa B OKPYKAIOIIeH NPUPOIHOI cpelne, BOCTPEOOBAHHBIC B IOBCEIHEBHON IKU3HH U
NpaKTHYECKON nesiTeapHocTH. Oco00e MECTO B 3TOM CHCTEME 3HAaHHMW 3aHMMAIOT 3JEMEHTHI COJCPKAaHUs, KOTOPBIC CIIy)KAaT OCHOBOM JUis
(GopMHUpPOBaHUSI TPEICTABICHUI O COBPEMEHHOW €CTCCTBEHHO-HAYYHOH KapTHHE MHUpa M LEHHOCTHBIX OPHCHTALMAX JIMYHOCTH,
CIIOCOOCTBYIOIINX TYMaHU3AIMU OHOJIOTMYECKOr0 00pa30BaHHsI.

CTpyKTypupOBaHUE COACpKaHUA Y4eOHOTO MaTepuana B IporpaMme 1o OMOJOTMU OCYIIECTBICHO C YYETOM MPUOPHTETHOTO 3HAUCHHS
3HaHH 00 OTIIMYUTEIILHBIX 0COOCHHOCTSX KHBOM MPHUPO/IBI, O €€ YPOBHEBOW OpPraHU3alMU M 3BOJIOIMHA. B COOTBETCTBUH C 3THM B CTPYKTYypE
y4eOHOro npeamera «bHOIOTHs» BBIIEICHBI CIEAYIOIIUE COJCpKaTeIbHbIC JIMHIK: «BUONOrMs Kak Hayka. MeToJbl Hay4HOTO TO3HAHHSI»,
«Knerka xak Owonormueckas cucrema», «OpraHu3M Kak Ouoyormueckas cucrema», «Cucrema W MHOToOOpasve OpPraHM4ecKOro MHpay,
«OBOITIOIHS KUBOH MPUPOIBI», «IKOCHCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTI.

Llens u3ydenus: yueOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHE OOYYAIONIMMHUCS 3HAHUSMH O CTPYKTYpPHO-
(GYHKIIMOHATIBHOM OpraHU3alMU )KUBBIX CUCTEM PAa3HOTO paHra M MpuoOpeTeHHEe YMEHHUH UCIIOJIb30BaTh 3TH 3HAHUS JIJISl TPAMOTHBIX JICHCTBHIA
B OTHOIIIEHHH OOBEKTOB )KUBOW TPHPOJIBHI M PEIICHUS Pa3INUHBIX )KU3HEHHBIX TPOOIIEM.

JlocTrkeHue 1enu n3ydeHus yaeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE 00€CIIeUMBAETCS PEICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE OOYYAIOIUMHUCS CHCTEMbI 3HAHUI O OMOJOTMYECKUX TEOPHSX, YUCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3axX, MpaBHUiax,
CITyXKAI[X OCHOBOH it GOPMHUPOBaHMS TIPEICTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHpPA, O METO/IaX HAYYHOTO MO3HAHUS, CTPOCHHUH,
MHOT000pa3iH U OCOOCHHOCTSX JKMBBIX CHCTEM Pa3HOTO YpPOBHS OPTaHU3aIlMH, BBIIAIOIIUXCS OTKPBHITUSAX M COBPEMEHHBIX HCCIICIOBAHUSAX B
OHOJIOTHH;

bopMupoBaHHEe y 00YYAIOIIMXCS MO3HABATEIBHBIX, HHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JaHHBIX O
NYTSIX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3TJISIIOB, HJICH U MOIXOI0B K H3YUCHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiH;

CTaHOBJICHHE y O0YYalOUIMXCs OOIEeH KyIbTyphl, PYHKIMOHAIEHON IPaMOTHOCTH, Pa3BUTUE YMEHHU OOBSICHATH U OICHUBATH SIBICHHUS
OKPYKAIOIIEr0 MHUpPa KUBOW MPUPOJIBI HA OCHOBAaHMH 3HAHUH M OIIBITA, OJTYYEHHBIX MPH NU3y4eHUU OUOJIOTHH;

bopMupoBaHHe Y 00YYAIOIIUXCS YMEHUN WILTFOCTPUPOBATh 3HAUCHHE OMOJIOTMYECKUX 3HAHHI B MPAKTHUECKOM IESTEIBbHOCTH YelIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX TEXHOJOTUH U arpoOMOTEXHOJIOTHil;



BOCIHUTAHUE YOSKJIEHHOCTH B BO3MOYKHOCTH TMO3HAHUS YEJIOBEKOM KHBOM IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOUICHHS K HEl,
COOJIIOJICHHSI STHUECKUX HOPM IIPH MPOBEACHUN OMOJIOTHYECKUX HUCCIICA0BAaHUI;

OCO3HAHHME IEHHOCTH OHMOJIOTWYECKHX 3HAHWW ISl TOBBIIICHUS YPOBHS SKOJOTUYECKOH KYJIBTYpbI, Ui (DOPMUPOBAHHMS HAYYHOTO
MHUPOBO33PEHUS;

IPUMEHEHHE TPUOOPETEHHBIX 3HAHUI U YMEHHI B OBCEAHEBHON KU3HU JJISl OLICHKH MOCIEICTBUI CBOCH NESATEIbHOCTH 10 OTHOIICHUIO
K OKpY’KalolIen cpezie, COOCTBEHHOMY 310pPOBBI0, 000CHOBAHUE U COOJIIOJICHHE Mep MPOPHIAKTUKY 3a00JIeBaHUIA.

B cucreme cpennero o6miero oopazoBanus «buosorus», usydaemas Ha 6a30BOM YpOBHE, SIBISETCS 0053aTEIbHBIM yYEOHBIM MTPEIMETOM,
BXOJIALINM B COCTaB MpeaMeTHON o0nactu «EcTecTBEeHHO-HAYUHBIE ITPEIMETHI.

Jns muzydeHus O6uoioruu Ha 6a30BOM YpOBHE cpelnHero oOmiero odpaszoBanusi orBoautcs 34 daca: B 10 kiacce — 34 yaca (1 yac B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buonorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMHU, TEXHUUECKUMH U IPYTHMHU €CTECTBEHHBIMU HayKaMu, Gui1ocopue, STUKOMH,
ACTeTUKOW U mpaBoM. Ponb Ouosoruu B OpMUPOBAHUU COBPEMEHHOW Hay4yHOW KapTHHBI Mupa. Cuctema Omosornyeckux Hayk. MeTonbl
MO3HAHUS KUBOM NpUpoJbl (HAOIIOAEHHE, SKCIEPUMEHT, OINHCaHUE, H3MEpeHHe, KiaccUuHKanus, MOJEIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JaHHBIX).

JleMoHCTpanum:

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

Tabmuipl U cxembl: «MeTo Ibl TO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTtuyeckas padora Ne 1. «Mcnonap30BaHKE pa3IMYHBIX METOJOB TP U3YYEHHH OMOTOTHYECKHX 00BEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

JKuBble cucteMbl (OMOCHUCTEMBI) KaK MpeIMeT U3ydeHus 6uongoruu. OTandne KUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPO/IbI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHH OpraHU3alMi OMOCHUCTEM: MOJICKYJISIPHBIH, KJIETOYHBIN, TKAHEBbI, OpraHM3MEHHBIH,
HOMYJSIMOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOreo1eHOTHYECKU ), OMOC(hEPHBI.

JdemoHcTpaumuu:

Tabmuie! u cxeMbl: «OCHOBHBIE TPU3HAKY )KU3HU», «YPOBHHU OpraHU3aLUU )KUBOU IPUPOJIBI».



O6opynoBanue: moaens Mosekybl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUN COCTAB KIETKU. XUMHUYECKHE JIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI. BOJla 1 MUHEpaIbHBIE BEILIECTBA.

OYHKIMY BOJbI U MUHEPAIbHBIX BelllecTB B KieTke. [logaepxanue ocMoTudyeckoro 0anaHca.

benku. CoctaB u cTpoeHHe O€NKOB. AMHUHOKHCIOTBI — MOHOMEpbl OenkoB. He3zameHuMble W 3aMEHHUMbIE AMHHOKHCIIOTBHI.
AMUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpPhl OCIKOBOW MOJIEKYNbI (TIEpBHYHAs, BTOpPUYHAS, TPETUYHAS M UYETBEPTUYHAS CTPYKTYypa).
XuMu4eckue cBoricTBa 0enkoB. bruonornueckue GyHKIIMN OSITKOB.

®epMeHTHl — Ouooruueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM IEHTp, cyOcTpartHas cnenupuiHocTb. KodepMmeHTHI.
Buramunbl. OTinnuust GepMEHTOB OT HEOPTaHUYECKUX KaTallu3aTOpPOB.

VYrieBonabl: MoHOcaxapuabl (TIOK03a, pubo3a W JI€30KCMpUO03a), Aucaxapujibl (caxaposa, JaKTo3a) W TOoJIMcaxapuabl (Kpaxmal,
TJIMKOTEH, LIeJUTI0103a). bronornyeckne GyHKINU YriIEBOIOB.

Jlunuaer: Tpurnuuepuabl, Gochonunuasl, crepouasl. [unpodunsHo-rUAPOPOOHBIE CBOIcTBAa. bHonmormyeckue (yHKIUU JTUMTHIOB.
CpaBHeHuE YIiIeBOIOB, OEIKOB U JIMIUI0B KaK UCTOYHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JIHK u PHK. Hykneotunsr — MoHomepsl HykiaeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJHK. Ctpoenue u
¢ynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHKIuu.

[{utonorus — Hayka o kieTke. KneTouHas Teopusi — mpuMep B3auMOJICHCTBUS Ui U (pakTOB B HAYYHOM MO3HAHUU. MeTO/Ibl N3ydeHUs
KJIETKH.

Knerka kak niesnoctHast )xuBas cucrema. O01ue npu3sHaky KJIETOK: 3aMKHYTasi Hapy»kHas memOpana, monekyisl JIHK kak renernueckuit
anmapar, cucTeMa CUHTe3a Oeska.

Tumel KIETOK: JyKapHoTH4eckas U TpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS MPOKApUOTHUECKOM KieTku. KierouHas creHka
Oaktepuii. CTpoeHue 2yKapuoTUudeckoi kieTku. OCHOBHbBIE OTIHYHUS PACTUTENHHOMN, )KUBOTHOU U TPUOHOMN KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKa, MIIMKOKAIMKC, MX (QyHKuuH. [lnazmarnyeckas mMeMOpaHa, €€ CBOMCTBA U
¢yuknun. Huromnasma u e€ opranouasl. OgHoMmeMOpanHble opraHounbl kinetku: JIIC, anmapar [Nonbmxu, nusocomsl. [lomyaBToOHOMHBIE
OpPTaHOUIBl KIETKW: MHUTOXOHIPHUH, TUTACTUABL. [IpoWcXOkIeHWe MHUTOXOHApUN W TacTuA. Buasl mmactun. HemeMOpaHHBIE OpraHOMIBI
KIJIETKU: PUOOCOMBI, KIIETOUHBIA IEHTP, IEHTPUOJIN, PECHUYKH, KTYTUKH. DYHKIIMHA OpTraHOUIOB KJIETKH. BKimroueHus.

Anpo — perynsTopHbli HeHTp KiIeTku. CTpoeHue sipa: siiepHas 000J04Ka, KapuoIiazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. llneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

[uarpammsl: «PacrpenelieHne XMMHUYECKHX JJIEMEHTOB B HEKHMBOW MpUPOJE», «PacmpeneneHne XMMHYECKHX 3JIEMEHTOB B KMBOU
MIPUPOIE».



Tabmuner u cxemsl: «llepuoguueckas Tabmuna XUMUYECKHX D3JIeMEHTOB», «CTpoeHue MOJEKyabl Bonbl», «buocuHTe3 Oenkay,
«Ctpoenune wmonekynbl Oenka», «CtpoeHue depmentay, «HyknewmnoBbie kucnotbl. JJHK», «Ctpoenme monekymbsr AT®», «CtpoeHwue
AYKapUOTHUYECKON KIETKN», «CTpOoeHHE KUBOTHON KIETKH», «CTpOEHHE PACTUTENbHON KIETKU», «CTpOEHHE MPOKaApUOTHUECKON KIETKH,
«CTpoeHue s1/1pa KIETKW», «Y TIeBoAb», «JIunuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOM, 000pyIOBaHUE JUIs IPOBEACHUs HAOIIOAEHUI, N3MEPEHUI, SKCIIEPUMEHTOB, MUKPOIIpENapaThl
pPaCTUTENBHBIX, )KUBOTHBIX U OaKTEpPHUATbHBIX KIETOK.

JlabopaTopHblie U NpaKkTHYeCcKHe PadoThI:

Jlaboparopuas pabota Ne 1. «M3yueHne kaTaTuTUYECKONW aKTUBHOCTH (PepMEHTOB (Ha MpUMEpe aMUIa3bl TN KaTallas3bl)».

Jlaboparopuas pabota No 2. «l3ydeHue CTpoeHUS KIETOK PACTCHHM, »UBOTHBIX WU OakTepuil IMOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucaHue».

Tema 4. ’/KuzHeneATeIbHOCTDH KJIETKH.

OOMeH BelecTB, WK METa0O0IU3M. ACCUMIIIALUA (TIACTUYECKU 0OOMEH) M AUCCUMUIISIINS (SHEPTreTHUYeCKUii OOMEH) — JIBE CTOPOHBI
€AMHOTro mpolecca Metabonusma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB U YHEPTUH B IOHUMaHUH METa00IU3Ma.

Tumber oOMeHa BemecTB: aBTOTPO(dHBIN U reTepoTpodHBINA. Poib pepMeHTOB B 00MEHE BEIIECTB M MPEBPAIICHUN SHEPTUH B KIIETKE.

®orocunTte3. CBeroBas u TeMHOBas (a3wl porocuHTe3a. Peakun dorocunTesa. dpdexTuBHOCTE PoTocHHTE3a. 3HAUCHHE (POTOCHHTE3a
JUIs )KM3HM Ha 3emiie. BiusiHue ycnoBuit cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTEe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHe XEMOCHHTe3a JUIs KU3HU Ha 3eMIle.

OHeprerudeckuil oOMeH B KJeTke. Paciienenne BemecTs, BbIJICICHUE U aKKYMYJIMPOBAHUE SHEPTUU B KJIIETKE. DTalbl SHEPreTHUECKOT0
oOMeHa. ['nukonus. bpoxkenune u ero Buabl. KucnopogHoe oxkucieHue, WM KIeTOYHOe apixaHue. OkuciurtenbHoe (ochopriIipoBaHUE.
O} PeKTUBHOCTH SHEPTETHIECKOT0 OOMEHa.

Peakiun matpuuHoro cunresa. ['enernueckas nndopmanus u JJHK. Peanuzanus renerndeckoil napopmanuu B kietke. [ eHeTndeckuit
koA u ero cpoiictBa. Tpanckpumnuus — marpuunblii cunte3 PHK. Tpancnsuus — OuocuHTe3 Oenka. Ortambl TpaHciasuuu. KoaupoBaHue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexknerounsle ¢opmbl ku3Hu — BUpYCHl. Mcropust oTkpsiTus BupycoB (/I. U. MBanoBckuii). OcOOEHHOCTH CTPOEHUS M KU3HEHHOTO
uKiIa BupycoB. bakrepuodaru. bone3nu pacteHmii, )KMBOTHBIX M 4ellOBEKa, BbI3bIBaeMble BUpycaMH. Bupyc mMMmyHoaeduuuTa yenoBeka
(BUY) — Bo36ynutens CITNla. OGpaTHas TpaHCKPHUIIIKSA, peBepTa3a u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUIA.

JdemoHcTpaumnu:

IToprpetsr: H. K. Konsnos, /1. . UBanosckuii, K. A. Tumupsises.

Tabmuupl u cxembl: «Tunsl nuTanusy», «Metabonuzmy», «MUTOXOHIPUA», « DHEPreTUUeCKUd 00MeH», «XJI0poIuiacTy, «POTOCUHTE3Y,
«Ctpoenne JIHK», «Ctpoenune u ¢QynknumoHnupoBanue reHa», «Cunrte3 Oenka», «['eHetmueckuit kom», «Bupyce», «baktepuodarny,
«Ctpoenne u xxu3HeHHBIN nuka Bupyca CIIM/la, 6akrepuodaray, «Permmukarus JTHK.



O6GopynoBanue: moxenu-anmaukanun «Yasoenue JIHK wu Tpanckpunius», «buocunte3 Oenkay, «CTpoeHHE KIETKH», MOEHb
crpykrypsl JJHK.

Tema S. Pa3MHoOkeHUe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTouHslii UK, WK )KU3HEHHBIN UK Ki1eTku. MHTepdaza u murtos. [Ipoueccel, nporekaromue B uHTepdase. Pernmukanus — peakius
matpuuHoro cuHTe3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HA0Op — KapHOTHIL. JIUTIIOWIHBIN M TalIOUIHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. Llutonornyeckne 0CHOBbI Pa3MHOXKEHUS U MHIUBUIYAIBHOTO PA3BUTHUSI OPTAaHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Ipoiiecchl, Nponcxoasiiyue Ha pa3HbIX CTAIUAX MUTO3a. BUOIOrHYeCKUii CMBICT MUTO3a.

[Tporpammupyemasi rubesb KIETKH — arlomnTo3.

@opMBl pa3MHOKEHHSI OPraHU3MOB: OECIojioe M IMOJ0BOe. Buibl Gecrosoro pasMHOXKEHHs: JeJICHHE HaJBOE, MOYKOBAHHWE OJHO- U
MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHUE, BEreTaTUBHOE pa3MHOXeHHe. VCKycCTBEHHOE KJIOHHMPOBAHHME OPraHU3MOB, €r0 3HAUYCHHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiio3. Cragum wmeiio3za. Ilpoueccel, mpoucxopsmue Ha craauax wmeio3a. [loBenenune xpomocoM B Meiosze. KpoccuHrosep.
buonornyeckuii CMbICI U 3HaYEHUE MEN03a.

['amerorenes — mporecc 00pa30BaHUS IOJIOBBIX KJIETOK Yy KMBOTHBIX. [1oJIOBBIC JKeje3bl: CEMEHHUKM W sSUYHHKH. OOpa3zoBaHue U
pa3BUTHE TOJOBBIX KIETOK — ramer (CrepMaTo30W, SMIIeKIIeTKa) — crepMaToreHe3 M oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMIEKIETOK |
crepmaTto3onaoB. Omioaorsopenue. Ilaprenorenes.

NuauBuayanpHoe pa3BUTHE (OHTOreHE3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHes). DTarnbl SMOPHOHATIBHOTO Pa3BUTHS Y TIO3BOHOYHBIX
JKUBOTHBIX: JIpoOJieHUe, racTpyisiiusi, opraHoreHe3. IloctamOpuoHanbHOE pa3BUTHE. THUIBI TMOCTIMOPHOHAIBHOTO Pa3BUTHS: TPSIMOE,
HenpsiMoe (IMYMHOYHOE). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/IUU Pa3BUTHS.

JdemoHcTpaumuu:

Tabmuupl u cxeMbl: «DOpMBI pa3sMHOXKEHHUS OPraHU3MOBY, «J[BOMHOE OIJIOJIOTBOPEHHE Yy IIBETKOBBIX pacTeHUit», «BereratuBHOE
pa3MHOXKEHUE pacTeHui», «Jlenenue kietku Oakrepuii», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIETOUHBIN MK,
«Permnukauus [ITHK», «Muros», «Meio3», «lIpsmoe u Henpsimoe pa3BuTHe», «l'amMmeToreHes y MIIEKOMUTAIOIIUX U YelloBeKa», «OCHOBHbIE
CTa/Iud OHTOT'€HE3a.

O06opynoBaHue: MEKPOCKOT, MUKpoTpenapathl «CriepMaTo30U/Ibl MIEKOUTAIOMIETO, «SIHIeKIeTKa MIEeKOUTaIeroy, «Kapuokunes
B KJIETKaX KOpeIIKa JIyKay, MarHUTHas MOJIeb-anmuinkanus «/lenenne knetku», moaens JJHK, Mogens MeTadazHoit XpoMOCOMBI.

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabota Ne 3. «HaOmrogeHne MuTo3a B KJIeTKaX KOHUMKA KOPEITKa JTyKa Ha TOTOBBIX MUKPOTIpEIapaTax.

JlabopaTtopHnas padota Ne 4. «3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.



Tema 6. HaciiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTUKU. VcTopusi pa3BUTHS T€HETUKU. Poib LUTOJIOrMM M 3MOpPUOJIOTHH B CTAaHOBJICHHM T'€HETHKH. Bxian
POCCHUUCKHX M 3apyOCKHBIX YUYEHBIX B Pa3BUTHE TCHETUKH. METOIbl T€HETHKU (THOPUAOIOTHYCCKUM, IMMUTOTCHETUICCKUI, MOJIEKYISPHO-
reHeTuyeckuit). OCHOBHBIE TeHETUYECKUE TOHATHUS. | 'eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIeOBaHMs MPHU3HAKOB, ycTaHOBiIeHHbIE I'. Mennenem. MoHorubpuaHoe ckpeuBaHue. 3aKOH eInHO0-00pa3us
ruOpu10B nepBoro nokoneHus. [IpaBuno gomMuHMpOBaHUS. 3aKOH pacIIeTIeHUs MpU3HaKoB. ['umoTe3a yncToTsl ramer. [lonHoe U HemonHoe
JIOMUHUPOBAHUE.

JuruOpunHoe ckpeuiuBaHue. 3aKOH HE3aBUCUMOTO HAcJelIOBaHUS NpHU3HAKOB. [lUTOreHeTHyeckrue OCHOBBI JUTHOPUIHOTO
CKpeIlMBaHus. AHATU3UpYIOIIee cKpelrBanue. Vcrnonp30Banne aHAIU3UPYIOIIETO CKPEIMBAHUS 7S ONIPEIeTICHHS T€HOTUIIA OCOOH.

CuenneHHoe HacieoBaHue npusHakoB. Padora T. Moprana no cuenjieHHOMY HacieJ0oBaHUIO 'eHoB. HapylleHue cueruieHus reHoB B
pe3yabpTaTe KpOCCUHIOBEpPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTuYeCcKre KapThl.

['enetuka noja. XpoMOCOMHOE OINPEJEICHHUE 110JIa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U T€TEPOraMEeTHbIE OPTAHU3MBI.
HacnenoBanue npu3HaKkoB, CLEIUICHHBIX C ITOJIOM.

M3meHunBOCTb. BuIpl M3MEHYMBOCTH: HEHACJIEACTBEHHAs W HACJIEACTBEHHas. Posb cpeapl B HEHACHIEICTBEHHOW HM3MEHYMBOCTH.
XapakTepucTuka MOJU(DUKAIMOHHOW W3MEHUMBOCTH. BapuanuvoHHBIA psii ¥ BapualMoHHas KpuBas. Hopma peakiuum mnpusHaka.
KonunuecTBeHHBIE U KaUeCTBEHHBIE MMPU3HAKHN U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAITMOHHON U3MEHYUBOCTH.

Hacnencrennasi, wiM reHOTUIIMYECKas, MU3MEHUYMBOCTh. KomMOMHaTHMBHAs M3MEHUYMBOCTb. Mel03 M MOJIOBOM Mpolecc — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. MyTanmoHHass usmMeH4nBOCTh. Kiaccudukanus myranuii: TeHHbIE, XpPOMOCOMHbIE, TeHOMHbIE. HacTtoTa u
MPUYMHBI MyTaluii. MyTareHHnsie pakTopbl. 3aKOH TOMOJIOTHUECKUX PSAIOB B HacIeACTBEHHOM n3meHunBocTy H. Y. BaBumosa.

BresnepHas HacneICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka 4yemoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TE€HETUKM YENOBEKA: TEHEAJIOrMYecKUi, OJM3HELOBBIH,
UTOTEHETUYECKUN, OMOXUMHYECKHUM, MOJNEKYyIsIpHO-TeHeTHYecKkuii. COBpeMEHHOE OlNpeiesieHue FeHOTUIIA: TOJIHOTEHOMHOE CEKBEHHUPOBAHUE,
TreHOTUIIMpOBaHUe, B ToM uucie ¢ nomomipio ITI[P-ananusza. HacneactBenHble 3a0oseBaHusi 4YejOBeKa: T'€HHbIE OOJE3HM, OOJNE3HU C
HACJIC/ICTBEHHON MPEIpacloioKEeHHOCTbIO, XpOMOCOMHBIE Oose3Hu. ComaTuyeckue M TreHepaTHBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHuunel 310poBOro 00pas3a JKU3HM, JUArHOCTHKM, NPOQUIAKTUKA W JICYEHUS TeHeTHYeCKuX Oone3Heill. Menuko-reHeTnyeckoe
KOHCYJIbTUpOBaHUE. 3HAUCHNE MEIUIIMHCKON T€HETUKH B MIPEIOTBPALLIEHUH U JICUEHUU T€HETHYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuie! u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHNE U €T0 IUTOT€HETHYECKasi OCHOBaY, «3aKOH pacIlEeIyIeHHs M €ro UTOreHeTuYecKas
OCHOBay», «3aKOH YHMCTOTHI rameTr», «JlurnbpuaHoe ckpemmBaHuey», «l{uronormueckre OCHOBBI AUTHOPUIHOIO CKpelIuBaHUM», «Meio3y,



«B3aumonencTBUe alIeNbHBIX T€HOB», «l'€HeTHYeCKue KapThl PACTEHM, KMBOTHBIX M ueJoBeKa», «['eHeTnka moisa», «3aKOHOMEPHOCTH
HACJICIOBAHMSI, CICTUIGHHOTO C MmoioM», «KapuoTumbl dYenoBeka U JKUBOTHBIX», «BUIbI W3MEHYMBOCTH», «MoaudpukanuoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay, «I'eHeTHKa TpyIIl KpoBU», «MyTallMOHHAS U3MEHIHBOCTHY.

O6opynoBanue:  mojenu-anmummkanuu — «MoHoruOpunHoe — ckpemuBanue», «HemonHoe — goMuHHpoBaHue», «JlurubGpugHoe
ckpemuBanuey, «llepekpéct XxpoMocom», MUKPOCKOI U MHUKporpenapar «/{po3oduna» (HopMa, MyTanuu GopMbl KPbUILEB U OKPACKH Teja),
repOapuii «I"'opoxX MOCEBHON».

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «/3ydeHue pe3yabTaTOB MOHOTHMOPHIHOTO M AUTHOPUIHOTO CKPEUIMBAHUS Yy APO30(IIBI Ha TOTOBBIX
MUKpOIIpenaparaxp.

Jlabopatopuasi pabora Ne 6. «/3yueHne MOAM(UKAIMOHHOW W3MEHYMBOCTH, MOCTPOCHHE BAapHALMOHHOTO pSAa W BapHAMOHHOU
KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 myTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax».

[TpakTrueckas pabota Ne 2. «CoctaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cernekiusi Kak HayKa W MPOIECcC. 3apoXKIeHUEe celeKuuu u aoMectukanus. Yuenue H. VM. BaBumoBa o 1eHTpax MPOUCXOXKIACHHUS U
MHOT000pa3us KyIbTypHBIX pacTeHul. LleHTphl MPOUCX0XKACHUS JOMAITHUX KUBOTHBIX. COpT, TOpPO/Ia, IITAMM.

CoBpeMeHHbBIE METOMBI CeleKIUU. MacCOBbI U MHAWBHIYAIbHBIM OTOOPHI B CENEKIIMH PACTEHUH U >KUBOTHBIX. OIlEHKa dKCTephepa.
brnuskoposcTBeHHOE cKpeluBaHue — HMHOpuaAuMHT. Yucras nuHusA. CKpelMBaHUE 4YHUCTBIX JMHMHA. ['ereposuc, umum rubpugHas cuia.
HeponctBennoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpuauzanuss v e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 U IOJIy4eHHe
MOJIMIUIOUAOB. JJOCTHKEHUS CEIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib Mpou3BOJICTBA. [ 'eHHas HHXXeHepus. JTamnsl co3nanus pekomOouHantHoi JIHK u TpaHCcreHHBIX OpraHn3MOoB.
Kierounas wunxenepus. Kilerounsle KyabTypbl. MUKpPOKJIOHAJIBHOE Pa3sMHOXKEHME pacTeHHd. KIiloHMpoBaHHE BBICOKONPOMYKTHBHBIX
CEJIbCKOXO035MCTBEHHBIX OPraHU3MOB. DKOJIOrHYecKHe U aThYeckre mpobdsemsl. 'MO — reHeTndecku MOAU(PUIIMPOBAHHBIE OPTraHU3MBI.

JemoHncTpanuu:

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

Tabmunpl 1 cxembl: KapTa «lleHTpbl MPOUCXOXKAEHHUS U MHOr000pasus KyJIbTYPHBIX pacTeHui», «Ilopojpl TOMalIHUX >KUBOTHBIX»,
«Coprta KyImbTypHBIX pacteHui», «OtnanéaHas rubpuausanus», «Pabotel akamemuka M. @. UBanoBay, «llomumnonmus», «OOBEKTHI
OnoTeXHOIOTHIY, «KIIeTOuHbIe KYIbTYPHI U KIOHUPOBaHUEY», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: My KU TUIOJIOB U KOPHEIUIONOB TUKUX (OPM M KYIBTYPHBIX COPTOB pacTeHui, repdapuii «CeabCKOX031iCTBEHHBIE
pacTeHusD.

JlaGopaTopHble U NpaKkTH4YecKre padoThbli:



Okckypeusi «OCHOBHBIE METOJIbI U TOCTHIXKEHUS CEJIEKIIMM PACTEHUH U >KUBOTHBIX (Ha CENIEKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (depmy,
COPTOUCTIBITATENIbHBIN YUaCTOK, B TEIUIMYHOE X035 CTBO, 1a00pAaTOPHIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INPOI'PAMMBI 11O BUOJIOI'MN HA BA30OBOM YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBiuBalTcs TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUSA OOYYaIOIIMMHUCA HPOrpaMM CpPEdHEro OOIero
00pa30oBaHUs: JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pe€3yJlbTaTOB OCBOCHMS IpeameTa «bHOoJIOTHs» BBIIEIEHBI CIEAYIOIIME COCTaBISIOIIME: OCO3HAHUE
00yJarouMMUCS POCCUMCKON TPpakJIaHCKON HMICHTMYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOMPEJIETICHUIO,
HAIMYUE MOTHBAIMM K OOYYCHHIO OHMOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPCHHHX YOCKICHHH JHMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M MCTOPUUYECKUX TPAAMIMKA Pa3BUTHsI OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B
CBOEH JESITeNTbHOCTU [IEHHOCTHO-CMBICTIOBBIMU YCTAaHOBKAMHU, MPUCYIIUMHU CHCTeMe OUOJIOTMUECKOT0 00pa3oBaHusl, HaJTHUKe SKOJIOTHUYECKOTO
MPaBOCO3HAHUS, CITOCOOHOCTH CTaBUTH 1IN U CTPOUTH )KU3HEHHBIE TUTAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHUS TpenMera «buosorus» HOCTUTAIOTCA B €IUHCTBE YYEOHOM M BOCIUTATEIBHOM ACSATEIHHOCTH B
COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCUMCKUMHU COLUOKYIBTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TIPUHITHIMU
B OOIIeCTBE MpaBUJIAMU M HOPMaMH TMOBEJIEHHUS U CHOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS M CaMOPa3BUTHsI, Pa3BUTHS
BHYTPEHHEN MO3UIIMU JIUYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY M MPaBOIMOPSAAKY, YEJIOBEKY TPyAa U CTAPLIEMY MOKOJECHHUIO, B3aUMHOTO
YBa)K€HUs, OEPEKHOTO OTHOIIEHUS K KYJIHTYPHOMY HACJIEIUIO U TPAJAMIIMSIM MHOTOHAIIMOHATILHOTO Hapoaa Poccuiickoit denepatiuu, mpupoie
U OKPYXKAIOILEH Cpeie.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTro mpeaMeTa «bHoNIoTHS» MOKHBI OTPa)kaTh TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCs
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHOW BHYTPEHHEH MO3WIUEH JTUYHOCTH, CHCTEMOUN IIEHHOCTHBIX OPWEHTAIWM, MO3UTHBHBIX BHYTPEHHHX
yOEXKIEeHU, COOTBETCTBYIONIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIIEeCTBa, pACITUPEHHE )KH3HEHHOTO OMBITA M OIBITA JACSITEIbHOCTH
B [IPOLIECCE pEATU3ALMY OCHOBHBIX HAIIPABJIECHUW BOCIIUTATEIBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOTr0 BOCIUTAHUS:
c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UITUN O0YYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO Wi€HA POCCUMCKOTO OOIIECTBA;
OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOKCHHE 3aKOHA U TIPABOTIOPSIIKA;



TOTOBHOCTb K COBMECTHOW TBOPYECKOM JIEATEIBHOCTH MIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB, PEIICHNN YUeOHBIX U MO3HABATEIbHBIX 3a/1ad,
BBITOJIHEHUH OMOJIOTHYECKHX KCIIEPUMEHTOB;

CHOCOOHOCTH OMPEEIATH COOCTBEHHYIO TO3UIIMIO IO OTHOIICHHIO K SBICHUSIM COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE YYMUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJEWUCTBUA JIOACH C pa3HbIMH YOEKICHUSIMH,
KYJIbTYPHBIMU LHEHHOCTSIMHU U COLIMAJIBHBIM ITOJIOKEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHHS Y4YEOHBIX, IIO3HABATEJIbHBIX M HCCIIEIOBATEIbCKUX 3a/ad,
YBKUTEIFHOTO OTHOIICHHS K MHEHHIO ONIIOHEHTOB MPH 00CY>KACHNUHU CIIOPHBIX BOITPOCOB OMOIOTUYECKOTO COACPIKAHUS;

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKON Ipa’kJaHCKOM HIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU
nepen PoauHom, rop1ocTy 3a CBOM Kpail, CBOX0 PoinHy, CBOM S3bIK M KYJIBTYPY, MPOLUIOE U HACTOSIIEE MHOIOHAIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIECHHE K IMPUPOJHOMY HACIEAUI0 M MHaMSATHUKAM IMPUPOJIbI, TOCTHXKEHUSIM Poccum B Hayke, MCKYCCTBE, CIIOpTE,
TEXHOJIOTHUSIX, TPYIIE;

CIIOCOOHOCTH OLIEHMBATH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTMH, TIOHUMAaHUsI 3HAU€HUs1 OMOJIOTUH B IIO3HAHUU
3aKOHOB IPHUPO/IBI, B )KU3HU YEIOBEKA M COBPEMEHHOTO OOIIECTBA;

uzelHas yoex1EHHOCTh, TOTOBHOCTb K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApO/a;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHUS;

CIIOCOOHOCTh OLIGHHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEUICHHs, OPUEHTUPYSICh Ha MOpPaTbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOILIIEHHE K CBOUM POJUTENSAM, CO3JAHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O NMPUHATHS LEHHOCTEH CEMEMHON *U3HU B
COOTBETCTBUU C TpaJAULUAMHU HapoaoB Poccuy;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

3CTETHYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO TBOPYECTBA, CIIOpPTa, TPYyJa, OOLIECTBEHHBIX
OTHOIIICHUH;

MOHUMaHHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIISITH Ka4€CTBAa TBOPUECKOM JIMYHOCTH;

5) puznueckoro BocnuTaHus, GopMHUPOBAHUSA KYJIbTYPHI 310POBbS M SMOLIMOHAJIBHOIO 0J1ar0NOJYyYHs:



MOHMMAaHUE U peau3alus 3J0pOBOro 1 6e30MacHoro oopasa >ku3HH (340pOBOE NMUTAHUE, COOTIOCHIEe TUTUEHNYECKUX MPABUII U HOPM,
cOAaHCUPOBAHHBIA PEKUM 3aHATHA W OTHAbIXa, peryispHas Qu3ndeckas aKTHBHOCTh), OCPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHHE [EHHOCTU MPAaBWJI MHAUBUAYAIBHOTO M KOJJIEKTUBHOTO 0€30I1aCHOTO MOBEICHHS B CUTYAIUSAX, YTPOKAIOUINX 310POBBIO U
JKU3HH JTIOCH;

OCO3HAHHE TIOCIIEACTBHIA U HENMPUATHS BPEIHBIX MTPUBBIUEK (YIIOTPEOJICHUS AIKOTOJIsI, HAPKOTUKOB, KypEHUs);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYA0It00ue;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTUYECKOM U COIMAIIbHOM HAMPaBICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATh U
CaMOCTOSITEIILHO BBITTOJIHATH TAKYIO JICATCIHLHOCTS;

UHTEPEC K pa3iudHbIM cepam mpodeCCHOHATBLHOW NEATSIIBHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oymymied mpodeccuu u
pean30BbIBATh COOCTBEHHBIC )KM3HEHHBIE TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO U CaMOOOPAa30BAHHIO HA MPOTSHKEHUH BCEH KU3HU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTUYECKH 11eTIecO00pa3HOe OTHOIIEHUE K TPUPOJIE KaK UICTOYHUKY KU3HHU HA 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS HKOJOTMYECKOH KYNbTYphl: NPUOOpPETEHHE OMNbITa IUJIAHUPOBAHUS TOCTYIKOB M OLEHKH HX BO3MOXHBIX
MOCTIEACTBUM JJIsI OKPYXKAIOIIEH CpeIbl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIOCOOHOCTh HCIOJB30BaTh MpHOOpETaeMble TPU H3yYE€HUU OWMOJOTMM 3HAHUSA M YMEHUS MPU PEIICHUU NPOOJIEM, CBA3AHHBIX C
paloHaIbHBIM TMPUPOJOIOIB30BAaHUEM (COOMIO/IEHNE TpaBWI TOBENCHUsS B MPHUPOJAE, HAMPABICHHBIX HA COXpAaHEHHE pPaBHOBECUS B
HKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HETPUATHE JCUCTBUN, NMPHUHOCSIIMX BPEI OKPYKAIOIICH NMPHUPOJIHON Cpele, YMEHHE TPOTHO3UPOBATH HEOIArONpHUSTHBIC
9KOJIOTHUYECKHE TIOCTICICTBHS MTPEANPUHIMACMBIX JICHCTBUI U MIPEIOTBPAIATH HX;

HAJIMYUE PA3BUTOTO DKOJOTHYECKOTO MBINUICHHS], YKOJIOTHUECKON KYIbTYPHI, OMBITa ACSITEILHOCTH HKOJIOTHUUYECKON HAMpPaBIEHHOCTH,
YMEHHsI pyKOBOJICTBOBATHCS MU B MO3HABATEIbHON, KOMMYHUKATUBHON W COIMANFHOW MPAKTHKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKOM
JIESATeTLHOCTH KOJIOTHYECKOW HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOTO Ha TUAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIIUKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SA3BIKOBOM M YUTATEILCKOM KYJIBTYPHI KaK CPEACTBA B3aUMOJICHCTBUS MEXKTY JIFOJIbMU U TIO3HAHUS MUPA,



MOHMMAaHUE CHelU(pUKA OMOJIOTHH KaK HAayKH, OCO3HAHUS €€ posid B (HOPMHUPOBAHUH PALIMOHAIBHOTO HAYYHOI'O MBIIIICHHS, CO3JaHUH
[IEJIOCTHOTO TPEJICTaBICHUS 00 OKpY)KalolleM MHpEe KaK O €AWHCTBE MPHUPOJBI, 4YeJOBeKa W OOIIecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH TPOOIEM COXpaHEHHS IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAUUMOCTH OWOJIOTUU ISl COBPEMEHHOW IIMBUIIM3ALIUN: 00€CIIeYeH ] HOBOT'O YPOBHS Pa3BUTHUS MEIUIIUHBI, CO3aHHE
MEPCIIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX pelIaTh peCcypcHbIe MPOoOIeMbl Pa3BUTHUS YEIOBEUECTBA, [TOMCKA MMyTeH BBIXOJA U3 TNI00ATBHBIX
HKOJIOTHYECKUX MpOoOJeM U oOecreyeHus Mepexoa K YCTOMUMBOMY Pa3BHTHIO, PAMOHAIBHOMY HMCIIOJIB30BAaHHMIO MPHPOTHBIX PECYPCOB U
(OopMHPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TOJNYUYEHUU OHOJOTUYECKMX 3HAHMM B MENAX [OBBIMICHUS OOLIEH KyIbTypbl, €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKIIMOHAJIHHONU IPaMOTHOCTH O0yJaromuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIO/Ib30BaTh MOIYy4aeMble 3HAHUS
JUISL aHaJIM3a U OOBSICHEHUS SIBJICHUHM OKPY’KAOILEro MUpa U MPOUCXOAIIMX B HEM U3MEHEHHH, YMEHUE J1eJaTh 000CHOBAaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIUXCS TAHHBIX C LIEJIbIO MOIy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CAaMOCTOSITETIFHO HUCIIOJIB30BAaTh OMOJIOTHYECKHE 3HAHUS [Tl PEIICHUs TPOOJIeM B PealbHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHWE IIEHHOCTHM HAy4yHOM JEsTeNbHOCTH, TOTOBHOCTb OCYIIECTBIIATH HPOEKTHYIO U HCCIEN0BATEIbCKYIO JESTENbHOCTD
MHAUBUAYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPA30BaHMIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUH IO
OMOJIOTHHU B COOTBETCTBUHU C KU3HEHHBIMU ITOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI y4eOHOro npeaMera «bruoaorusy BKIIOYAIOT: 3HAUMMbIe 1711 (POPMUPOBAHUS MUPOBO33PEHUS
00yyaromuxcst MEXIUCUUIUIMHAPHBIE (MEXIpeIMeTHbIE) OOIeHayYHbIe MOHATHUS, OTPaKaIOIIME LEJOCTHOCTh HAyYHOH KapTHHBI MHUpa U
cnenupuKy METOJ0B MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrus, SBJIEHUE, MPOLECC, CUCTEMA, HAyYHBIH (axT,
MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, T€OpHUs, UCCIIEOBaHUE, HAOIIOEHNE, N3MEPEHUE, IKCIIEPUMEHT U JPYTuX), YHUBEpCAJIbHbIE
yueOHbIe AeicTBUs (IT03HABATENbHbIE, KOMMYHHUKAaTUBHBIE, PETYIATUBHBIE), oOecnieunBaromne GopMupoBanue GpyHKINOHAIBHON rpaMOTHOCTH
U COUMAIBHOW KOMIIETEHUMH OOYyYalolmuXcs, CHOCOOHOCTh OOYyYaroIIMXCsl  HCIOJIb30BaThb OCBOEHHBIE  MEXIUCIHILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHS U YHUBEPCAIbHbIE yueOHbIe IeHCTBUS B MO3HABATEILHON M COIIMATIBHOM MpaKTHKeE.

MetanpeameTHbIe pe3ynbTaThl OCBOSHHUSI POTpaMMBbl CPETHETO 00I11eT0 00pa30BaHusl JOKHBI OTPAXKaTh:

Osgi1aieHHe YHUBePCAJbHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a3oBbIe JOrHYecKHE TeHCTBHS:

CaMOCTOSITENILHO (hOPMYTUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;



MCIIOJIb30BaTh IIPU OCBOEHUU 3HAHUI MPUEMBI JTOTHUECKOTO MBILIUICHUS (aHalu3a, CUHTE3a, CpaBHEHUS, KilaccupuKauu, o000IIeHHS ),
PaCKpBIBATh CMBICII OMOJIOTUYECKUX MOHATUN (BBLACTATH UX XapaKTEpHbIE IPU3HAKU, YCTAHABIMBATD CBS3U C IPYTUMH MOHSATHIMH);

ONpeaAC/IAThL LCJIM ACATCIIBHOCTHU, 3aJaBasd MHNapaMCTpbl W KPUTCPpUU HUX JOCTUIKCHHA, COOTHOCHTL PCE3YJIbTAaTbl ACATCIBHOCTU C
MOCTaBJICHHBIMU LEJISIMH;

HCIIOJIb30BaTh OMOJIOTHUECKHUE OHATHS sl 00bsICHEHUS (DAKTOB U SBJICHUM KUBOI PUPOIBL;

CTPOUTL JIOTMYCCKHUC PaACCYKIACHUA (I/IHI[YKTI/IBHLIC, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABJIITH 3aKOHOMCPHOCTH W HPOTUBOPCUUA B
paccMaTpruBaACMBbIX ABJICHUAX, q)OpMYHI/IpOBaTB BBIBOABI U 3aKJIFOUYCHU A,

MPUMEHSTh CXEMHO-MOJENbHBIE CPEACTBA JUISl MPEJICTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOLIECHUH B H3y4aeMbIX OMOIOTHYECKUX
00BEeKTax, a TAaKXKe MPOTUBOPEUUI Pa3HOTO POJIA, BBHISIBICHHBIX B PA3TUYHBIX HH()OPMALIMOHHBIX UCTOUHUKAX;

pa3pabaThIBaTh IJIaH pelieHus MpoOaeMbl ¢ YIETOM aHaIu3a UMEIOIIUXCSI MATEePUATIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIbHOCTL, OLICHUBATH COOTBCTCTBUEC PE3YJILTATOB LC/IAM, OLICHUBATL PUCKU HOCJICZICTBI/Iﬁ ACATCIIbHOCTH,

KOOPJMHHUPOBATH U BBHITIOIHATH pabOTy B YCIOBUSAX PeaIbHOr0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS,

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQJICTh HABBIKAMH YYeOHO-HCCIICIOBATEIIBCKOW M TPOSKTHOM JEATEIHHOCTH, HABBIKAMH DPa3pelICHHUS MPOO0JIeM, CIIOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB TO3HAHNUS;

MCIIONIb30BATh Pa3IMUHbIC BUJIBI IEATEILHOCTH MO MOJYYSHHIO HOBOTO 3HAHMUS, €T0 HHTEPIPETAlluH, TPeoOpa30BaHUIO U IPUMEHEHUIO B
y‘-Ie6HBIX CUTyallusiaXx, B TOM YHCJIC I[TPU CO3AaHUHA y‘Ie6HI)IX " COLMAJIBHBIX ITPOCKTOB,

q)OpMI/IPOBaTB HaquBIﬁ THUII MBIIIIJICHUSA, BJIIAJICTh HaquOﬁ TepMHHOJIOFI/IefI, KIIFOYEBBIMU IIOHATHUAMU U METOAaMMU,

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOM 1E€ATENbHOCTH U )KU3HEHHBIX CUTYAIUsX;

BBISIBJIATh NIPUUMHHO-CJIEACTBEHHBIE CBSI3U M aKTyaJIU3UPOBaTh 3aady, BBIJIBUTaTh TMIOTE3y €€ PEIICHMs, HAXOAUTh apryMEHThI IS
JIOKa3aTelIbCTBA CBOMX YTBEP)KJICHUM, 3a/1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATE IMOJNYYCHHBIC B XOAC PCHICHUA 3aJadd pPE3YyIbTaTbl, KPUTUUCCKH OLICHUBATHL HX IOOCTOBCPHOCTbH, IMPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISATH I€JIEHAIIPABIICHHBIN MOUCK IIEpEeHOCa CPEICTB U CIIOCOOOB ACHCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETDH INIEPCHOCUTH 3HAHHWA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO objactu KHU3HEACATCIIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC WJEH, TpeUlaraTh OpPUTHHAIBHBIC TMOAXOJbI M pEIIeHHs, CTaBUTh MPOOJEeMbl W 3a/ladyd, JIOMYCKAIOIINe
AJIbTCPHATHBHBIC PCIICHM.

3) padora ¢ undgopmanmeii:



OPUEHTUPOBATbCSI B PA3JIMYHBIX MCTOYHMKAX HHGPoOpMalMU (TEKCTe Y4eOHOro MocoOMs, HAy4YHO-IIOMYJIIPHOM JMTeparype,
OMOJIOTHYECKHX CIIOBApSX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHATM3UPOBaTh HHPOPMALIHIO PA3INYHBIX BUJOB U
dbopMm npencTaBieHus, KpUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTH;

(GopMynHpOoBaTh 3aNpOChl U MPUMEHSATh pa3IMYHbIC METO/AbI IIPU MOMCKE M 0TOOpe Omosornueckoil MHpopmanuu, HeoOXOAUMOMN A
BBINOJIHEHUS YUEOHBIX 3a7ay;

npuoOpeTaTh OIBIT HUCIOJb30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO
MCII0JIb30BaHUs PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaNbHYIO (OpMYy HpeACTaBiIeHHUS OHONOrHYecKod HH(OpMaruu (CXeMbl, TpapuKH, AUATPAMMBI,
TaOJIULIBI, PUCYHKU U APYTOE);

UCTIOJIF30BaTh HAYYHBIH SI3bIK B KAYECTBE CPECTBA MPH padoTe ¢ OMOIOrNYecKoi nH(opMaIeid: MPUMEHATh XUMHUYECKHEe, (pu3nueckue
¥ MaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (hOpMYIIbl, ab0OpeBruaTypy, HOMEHKIATYPY, UCIOIB30BATh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMUECKUE
CpeZCTBa HAIJISTHOCTH;

BJIaJICTh HaBbIKAMU PACIO3HABAHUSA U 3aILUThl HH(POpMaIK, HHPOPMALIMOHHOM 6€3011acCHOCTH JIMYHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) obmenne:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BCEX cdepax >KU3HU, aKTHUBHO Y4acCTBOBATh B JUAJIOTe MM JUCKYCCHU MO CYLIECTBY 0OCYXIaeMon
TeMbl (YMEHHUE 3aJlaBaThb BONPOCHI, BBICKA3bIBaTh CYXJECHUS OTHOCUTEIHHO BBIINOJHEHMs NpeasiaraeMod 3a/ladd, YYUThIBaTb HMHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacno3HaBaThb HEBEpOAJNbHBIE CpPEJACTBA OOIIEHUS, I[OHUMAaThb 3HAUEHUE COIMAIBHBIX 3HAKOB, TMPEANOCHUIOK BO3HHUKHOBEHMS
KOH(IMKTHBIX CUTYaIMi, yMETh CMAr4aTh KOH(IUKTHI U BECTU IIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aMMOAEUCTBUS, NMOHMMATh HAMEPEHUs APYIHX JIOJEH, MPOSBIATh YBaKUTEIBHOE
OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH opme popMyIUpOBaTh CBOU BO3PAKEHMUS,;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOI TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

NOHUMaTh M HCHOJb30BATh MPEUMYIIECTBA KOMAHIHOW W HWHIMBUAYaJIbHOW paOOThl NMpH pelIeHUH OMOJOTHYECKOM IMpoOeMBbl,
000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIMIOBBIX (HOPM B3aUMOJCHCTBYS MPHU pelIeHu Y4eOHOil 3a1auu;

BbIOMpATh TEMAaTUKY M METO/IbI COBMECTHBIX JEHCTBUI ¢ y4ETOM OOLINX HHTEPECOB M BO3MOXKHOCTEN Ka)KIOTr0 WieHa KOJIJIEKTUBA;

NPUHUMATH L€ COBMECTHOW JIEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JNEHCTBUS IO €€ JOCTHKEHMIO: COCTaBIAThH IUIAH
NeMCTBUH, pacTipeieNaTh POJId C yI€TOM MHEHUH Y4aCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAU€CTBO CBOET0 BKJIaJa U KaXKJOr0 yYacCTHHKA KOMaH/bl B OOIIMH pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJIEH C MO3UIIUN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;



OCYILECTBIISATh MO3UTHBHOE CTPATETHUECKOE IOBEJACHUE B PA3IMYHBIX CHTYAIHUsAX, MPOSIBISATH TBOPYECTBO M BOOOpakeHUE, OBITh
UHUIIMATHBHBIM.

OsJiajieHNe YHUBEPCAJILHBIMH PeryJissTHBHBIMH e CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS JJIs1 BBISIBIICHUS ITPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YYCOHBIX CUTYAIUIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHMU IICJICBBIC U CMBICIOBBIC YCTAHOBKU B CBOMX JCHCTBHSAX M MOCTYIKAaX MO OTHOLICHHUIO K
KHBOM MIPUPOJIE, CBOEMY 37I0POBBIO U 370POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBIISTh MO3HABATEIBHYIO JICATEIILHOCTD, BBISBIISTH MIPOOJIEMBI, CTABUTh M (POPMYITUPOBATh COOCTBEHHBIC 3a/1a41
B 00pa30oBaTeIbHOMN JCATEIILHOCTH M KU3HCHHBIX CUTYaIUsX;

CaMOCTOSTENIbHO COCTABJISITh IUIAH PEIICHUS TPOOJIEMbI C YYETOM MMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTCH U
MPEAIOYTEHU;

JIaBaTh OIICHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh pAMKH Y4€OHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHUI;

JieNIaTh OCO3HAHHBIH BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT,

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHHIO INUPOKOH JPYIWIMU B Pa3HBIX 00JACTSIX 3HAHHWW, MOCTOSHHO MOBBIIIATH CBOW
00pa30BaTeNbHBINA U KYIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHTYAaIlUsIM, BHOCHTh KOPPEKTHBBI B JCATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HABBIKAMH MTO3HABATEIBHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U MBICIMTEIBHBIX MPOIIECCOB, UX PE3YJIHTAaTOB
Y OCHOBAHUH, UCIIOJIB30BaTh MPUEMBI pEQIICKCHH /ISl OLIEHKU CUTYalluH, BEIOOpPA BEPHOTO PEILICHHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATD PEIICHHS 110 UX CHIDKEHHIO;

NPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX TIPU aHATU3E PE3YJIbTATOB JCSTEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATh ceOsl, MOHUMast CBOM HEJOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TIPU aHATTU3E PE3YJIbTAaTOB IS TEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONIHOKH;

pa3BHBATh CIIOCOOHOCTH TIOHMMATh MUP C MO3HUILIUH APYrOTO YeJIOBEKa.

IMPEJIMETHBIE PE3YJIBTATDBI



[IpenmeTHbie pe3ynabTaThl ocBoeHus: nmporpammbl COO mo Guosoruu Ha 6a30BOM ypOBHE BKJIIOYAIOT crienuduueckue aias y4eOHOro
npenMera «buosorus» HaydHbIE 3HAHUS, YMEHHUS M CIOCOOBI JEWCTBUN MO OCBOSHUIO, HHTEPIPETAIMU U MPEOOpPa30BaHUIO 3HAHUM, BHJIBI
JIEATEILHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YUYEOHBIX CUTYallUMAX, a TAKXKE B PEaJbHbBIX >KU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX ¢ OuoJsiorueil. B mporpamme npeaMeTHbIe pe3ynbTaThl MPEACTaBIEHBI [0 roj1aM 00yUeHUSI.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» 6 10 knacce NOMKHBI OTPAXKATD:

c(OpPMUPOBAHHOCTh 3HAHWW O MECTE W POJU OHWOJOTMM B CHUCTEME HAyYHOTO 3HAHUS ©CTECTBEHHBIX HAyK, B (HOpPMHpPOBAHHH
COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHHUS, O BKIIAJC POCCHMCKUX U 3apYyOEIKHBIX YIEHBIX-OMOJIOTOB B
pa3BuTHe OHONOTHH, (QYHKIIMOHATBEHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 33]1aY;

YMEHHE PACKPBIBATh COAEpKaHHE OMOIOTHYECKUX TEPMHUHOB U MOHSATHI: KH3Hb, KJIETKA, OPTaHu3M, MeTa0onu3M (0OMEH BELIECTB U
MpEBpAIllCHHE SHEPTUM), TOMEOCTa3 (CaMOperyssiius), YpOBHEBas OpraHU3aIMs >KUBBIX CHCTEM, CaMOBOCHIPOHM3BEICHUE (PEIpPOaYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U Pa3BUTHE;

YMEHHE U3JIarath OUOJOrMYecKrue Teopuu (KJIETOYHas, XPOMOCOMHAs, MYTAIl[MOHHAs, IIEHTpaJlbHAs J0rMa MOJEKYJSIpHOI OuoNorun),
3akonbl (I'. Mennens, T. Moprana, H. . BaBunosa) u yuenus (0 meHTpax MHOTrooOpa3us U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuit H. U.
BagsuoBa), onpenensaTb rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIIaJIeTh METOJAaMU HAy4YHOTO TO3HAHUA B OHMOJIOTMH: HAOJNIOJACHUE W ONMUCAHUE JKUBBIX CHUCTEM, MPOILIECCOB W SIBIICHUU,
OpraHu3aIys U TPOBeIeHHE OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIABUKEHHME TUIOTE3bl, BBHISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMBbIMU
BEJIMYMHAMU, OOBSICHEHUE TMOIYUEHHBIX PE3yJbTaTOB, UCIOIb30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPH M 3aKOHOB, YMEHHE JeTaTh BBIBOJBI Ha
OCHOBAHHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE NPU3HAKH BHPYCOB, KIETOK MPOKAPUOT W DYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, 0COOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U MPEBPAILIEHUSI YHEPTUH B KIETKE, (OTOCHHTE3a, MIIACTUIYECKOTO U YHEPTETHYECKOT 0
oOMeHa, XeMOCHHTEe3a, MUT03a, Me103a, OILII0IOTBOPEHH S, PAa3MHOKEHHU S, MHAUBHUIYaJIbHOTO PA3BUTHUS OpraHi3Ma (OHTOTEHE3);

YMEHUE TPUMEHSTH TOJYYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJIOTMUECKHX TMPOIECCOB M SIBICHUM, ISl MPUHATHS TPAKTUYECKUX
pelIeHnid B TIOBCEHEBHOM U3HU C LIE€JbI0 OOecrieueHus: 0€30MacHOCTH CBOETO 370POBbS U 3/I0POBBS OKPYKAIOIIUX JIIOJEH, COOMIOIeHUS
HOPM TPaMOTHOTO TOBEACHHS B OKpPY)KAIOIIEeH MPUPOTHON cpelle, MOHUMaHHe HEOOXOTUMOCTH HMCIOIh30BaHUS TOCTHKEHUI COBPEMEHHOMN
OMOJOTUHN ¥ OMOTEXHOJIOTHH TSl palliOHATEHOTO MPUPOIOIOIb30BAHNS,

YMEHHUE peniaTh dJIeMEHTApHBIC TCHETHUECKHUE 3a/1a4l Ha MOHO- M JUTHOPUIHOE CKpPENIMBaHUE, CIIETUICHHOE HACIeIOBAaHNE, COCTABIISATh
CXEMBI MOHOTHOPHTHOTO CKPEIIMBAHUS JUTSI TIPE/ICKa3aHUs HACcIeOBaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBIMONHITH JTA0OpATOPHBIE M TPAKTHUYECKHWE paboOThl, COOMIOIATh MpaBWiIa MpH pabore ¢ y4eOHBIM U 1abOPaTOPHBIM
o0opynoBaHueM;



YMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH MH(OOPMAIUIO OHOJOTHYECKOTO COJACPKAHHUs, BKIIOYAIOIIYIO IICEBIOHAYYHBIC
3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CPEICTBA MAaCCOBOM MH(OPMAIINH, HAYIHO-TTOMY/ISIPHBIE MaTePHAIIbI), STUYECKUE ACTIEKTHl COBPEMECHHBIX
HCCIIEIOBaHUI B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHS, 0000Imas OHOJIOrMYEeCKyr0 HH(OpPMAIUI0 U3 HECKOJIBKUX

MCTOYHUKOB, TPAaMOTHO HCII0JIb30BAaTh NOHSITUHWHBIN arnapar OMoJ0ruu.
TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoaunuecTBO yacos DJIeKTPOHHBIE
Jlj;-)n HanMeHoBaHue pa3jesioB U TeM MPOrPaMMbl Beero KOﬁ]-lTpOJI])HLIe HpGaKanecmle gg;?f OOBBabTI:.J)n,m,I e
padoThI padoThI pecypesI

bubnuorexa LIOK
1 buonorus kax rayxa 2 0.5 https://m.edsoo.ru/7f41¢c292

2 JKuBbIe crCTEMBI M X OpraHU3aIis 1 bubmmorexa [IOK
https://m.edso0.ru/7f41¢c292

. Bbubanoreka [IOK
3 XHUMHYECKHI COCTaB U CTPOCHUE KIETKH 8 1 https://m.eds00.ru/7f41c292
4 KusHenesaTeabHOCTh KIETKH 6 ﬁgg;?;:}:i%ié‘gorﬁﬂ 41292

5 PazMHOXeHHE U HHOUBUYAbHOE Pa3BUTHE 5 1 Bubnmnoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢292

6 HacnencTBeHHOCTh ¥ I3MEHYHBOCTH OPTaHU3MOB 8 1.5 Bubmuorexa [JOK
' https://m.edsoo0.ru/7f41¢c292

bubmmoreka [IOK
7 Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTUH 3 https://m.eds00.ru/7f41c292

8 PesepBHOE Bpemst 1 bubimorexa LIOK
P P https://m.edsoo.ru/7f41c292
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IHOYPOYHOE IIJNTAHUPOBAHMUE

10 KJIACC
N Kosmiectso yacos Jlata DJeKTpoHHbIE HU(PPOBbIE
n/-n Tema ypoka Beero KonTponbnbie  IIpakTnyeckue W3ydeHus o0pa3oBaTebHbIE
padoThI padoThI pecypcsl
bubmuoreka [IOK
1 Buosorus B cucteMe Hayk. 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
Mertoapl NO3HAHUS KUBOU PUPOBL.

2 IIpakTHyeckast padora Ne 1 1 05 Bu6mmoreka [IOK
«Hcnonvzosanue paziudnvix Memooos npu ' https://m.eds00.ru/863e6122
uzyueHuy OUOI0SUECKUX 0OBEKMOBY

3 Buonornueckue cucteMsl, MPOLIECCH U UX 1 bubmmoreka [HOK
u3y4eHue. https://m.eds00.ru/863e6564

4 XuMmudecKui cocTaB KiIeTku. Boma u 1 bubnmoreka IJOK
MHHEpAJIbHBIC COJIH. https://m.eds00.ru/863e674e

butmmoreka [IOK

5 Benku. CocraB u crpoeHue OEIKOB. 1 https://m.eds00.ru/863e6b72
®epMeHTH — OHOJIOTUYECKHE
KaranuzaTopsl. JlabopaTopHas padora Ne 1

6 «H3yuenue kamanumuieckol akmusHocmu 1 0.5 BH6H_HOTeKa LIOK

https://m.eds00.ru/863e6b72
Gepmenmos (Ha npumepe amunazvl Uil
Kamanasoi)»

bub6mmoreka [IOK

/ YroeBoneL. Jianmer. 1 https://m.eds00.ru/863e6870

bu6mmoreka IJOK

8 Hyxnensoseie kucotst. AT®. ! https://m.edso00.ru/863e6d5c

9 Hcropust u METOABI N3YUEHUSI KIIETKU. 1 bu6mmotexa [{OK
Krnerounas teopwusi. https://m.edso0.ru/863e6e88

10 KireTka xak 1ejocTHast JKMBast CHCTEMA. 1
CrpoeHue 3yKapuoTUUECKON KIICTKHU. bubnmnoreka [HOK

11 JlaGopaTopHas padora Ne 2 «M3yuenue 1 0.5 https://m.eds00.ru/863e6ff0

CMmMpoOeHUs memoxpacmeﬁuzi, HCUBOMHDBIX,

https://m.edso0.ru/863e716¢
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2pubo6 u baxmepuil NOO MUKPOCKONOM HA
20MOBbIX MUKPONPENapamax u ux
onucanuey.

butmuoreka [IOK
12 OOMeH BeIIeCTB HIIH METa0O0IU3M. hitps://m.eds00.ru/863e766¢
bubmmoreka [JOK
13 PoTOCHHTE3. XeMOCHHTE3, https://m.eds00.ru/863e7c98
. bubnmoreka IJOK
14 JuepreTiicckuii 06MeH, https://m.eds00.ru/863e7aae
JKu3HEHHBIN UK KIETKH. JlelleHrne KISTKH.
15 ?A}I;c;rg;}'o‘g:nﬁ;; ;Z(;?ogzﬂei?lg;izsj ijnuuka 0.5 buGmorexa LIOK
' https://m.edso00.ru/863e7dc4
KOPewiKa IyKa Ha 20MO8blX
MUKPONPERapamaxy.
16 BuocunTes Oenka. Peakuust MaTpuaHOro Bu6mmoreka [IOK
CHHTE3a. https://m.eds00.ru/863e796e
bubmmoreka [IOK
17 Tpancasuus — Gnocunres Genxa, https://m.edso0.ru/863e796e
bub6mmoreka [IOK
18 Hexnerounsie GopMbI 5KU3HU — BUPYCHI. https://m.eds00.ru/863e7540
butmmoreka [IOK
19 ®DopMbI pa3MHOXKEHHsI OPTaHU3MOB. https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bub6nuoreka IIOK
20 Meios. https://m.edso0.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK.
21 OnunonotBopenue. Jlabopatopuas padora 05 bu6mmotexa [{OK
Ne 4 «U3yuenue cmpoenusi no108bIX KIEMOK ' https://m.edso0.ru/863e81b6
HA 20MOBBIX MUKPONPENAPAMAXy.
22 WupuBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa LLOK
AMBHILY p P ' https://m.eds00.ru/863e8436
23 I'enetnka — Hayka 0 HaCJIE€ICTBEHHOCTH H bu6mmotexa [IOK
W3MEHYUBOCTH. https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HaClIeZIOBaHUS IIPU3HAKOB. bubmmotexa [IOK
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MonoruOpuIHOE CKpPEIIHBAHIE.
JlurubpuaHoe ckpenuBanne. 3aKoH

https://m.eds00.ru/863e8878
bubmmoreka [JOK

25 HE3aBUCHMOTO HACJICIOBAHHS TIPU3HAKOB. ! https://m.eds00.ru/863e89a4
CueruieHHOE HaCIeIOBaHHEe IPU3HAKOB.

JlaGopaTopHasi padora Ne 5 «/3yyenue Bubmmorexa [IOK

26 PE3YIbMAno8 MOHO2UOPUOHO20 U 1 0.5 httos:

ps://m.eds00.ru/863e8c60
OU2UOPUOHO20 CKpeuusanus y Opo3oghuvl
Ha 20MOBLIX MUKPONPENApamaxy.

27 I'eneruka nona. HacienoBanue npu3HaKoB, 1 bubmunorexa LIOK
CLIETJIEHHBIX C IOJIOM. https://m.edso0.ru/863e8c60
MN3menuuBocTs. HenaciaencrsenHast

o
| Diormo lateperpmspsborats | . Busmorea 0K
' ' https://m.edso0o.ru/863e8efe
UBMEHYUBOCMU, NOCMPOEHUE 8APUAYUOHHO20
PA0a U 8APUAYUOHHOU KDUBOUY.
HacnencrBeHHass ”3BMEHUUBOCT.

29 JlabopaTopHas paGora Ne 7. «Ananus 1 05 bu6imoreka [IOK
mymayuil y Opo30Qhuivl Ha 20Mo8blxX ' https://m.edso0.ru/863e8efe
MUKDONPEnapamaxy.

bubmmoreka [IOK

30 Tenernica viesoseka ! https://m.edsoo.ru/863e8d78
PesepBHblii ypok. O000IIEHHE TIO TEME

31 «HacnencTrBeHHOCTS U U3MEHUYUBOCTH 1
OpPTaHHU3MOB)

32 Cenexius Kak HayKa U IpoIece 1 bubamorexa LOK

https://m.eds00.ru/863e9214

33 Mertoapl U TOCTUKEHUS CENEKIIUK PACTEHUI 1 butmmoreka [IOK
1 JKUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHomorus Kak oTpacie Iponu3BOACTBA 1 bubmmorexa [OK

https://m.eds00.ru/863e9336
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