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INOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHU TEOPETUUYECKYIO OCHOBY JISI
OTpeJeNIeHUs] MOAX0J0B K (OPMHPOBAHUIO COJEpKaHUS Y4eOHOro mpeaMera
«buosorus» cocTaBWwIM: KoHUenTyaibHble mnojioxenuss @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJEeH, COACpKAHMS, pe3yJdbTaTOB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, ITOJIOKEHUS 00 OOIUX HEAX U
MPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oOmrero oopazoBanusi B Poccuiickoit @enepaninu, a Takxke Moja0KeHus o cenupuke
Owonornu, €€ 3HAUCHWM B TIO3HAHWW JKUBOW TIPUPOABI M OOECIICUYECHUH
CYIIIECTBOBAaHMSI YeJIOBeUeCKOro oOrmiecTBa. CoriacHO Ha3BaHHBIM TOJIOKCHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no 6uosoruu Aa€T NpeacTaBiICHUE O LENAX, 00 00IIel cTpaTeruu
oOy4eHMs, BOCIUTAHUS U Pa3BUTUA, OOYYAIOMIMXCS CPEACTBAMU Y4eOHOTO
npeameta «buonorus», onpenenser 00s3aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T
CTPYKTYpY, pacmpeieiieHhe I[0o pasjaeinamM U TeMaM, pPEKOMEHIYyEMYIO
MOCJIEA0BATEILHOCTh U3YUEHHS YUeOHOT0 MaTepuaia ¢ yuéToM MEKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKU OOpa30oBaTEIbLHOTO IMpoIlecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.

B nporpamme 1o 61oy10Tun TakkKe YIYUTHIBAIOTCS TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U TIPEAMETHBIM pe3yJbTaTaM OOy4YeHUs B
dbopMUpPOBAHUM OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEILHOM JIESITEILHOCTH/Y4EOHBIX
NeUcTBUM, OO0ydYarolmuxcs IO OCBOCHHUIO  COJCpP)KaHHS  OMOJOTHYECKOTO
oOpa3oBaHUs.

B nporpamme no 6mosioruu (10—11 kmaccel, 6a30BbIN ypOBEHB) peaqn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3Yy4YEHMHM OHWOJIOTMM, Ojlarojiapsi 4eMmy B He
MPOCMATPUBACTCS  HAIMpPaBICHHOCTh HA pa3BUTHUE 3HAHUM, CBSI3aHHBIX C
dbopmupoBaHUEM €CTECTBEHHO-HAY4YHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JTMYHOCTH, FKOJOTUUECKOTO MBIIIUICHUS, TPEACTaBICHUNA O 3J0POBOM
oOpaze *u3HU U OEpEeKHBIM OTHOILICHUEM K OKpY)Karolled MNpUpPOIHON cpeje.
[ToaTOMy Hapsgy ¢ M3y4eHHEM OOIIEeOMOIOTHYECKUX TEOPH, a TaKKe 3HAHHUM O
CTPOEHUH >KUBBIX CUCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOLIECCOB B MporpamMme Mo OUOJOTUM YAEICHO BHUMAHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MOBCEIHEBHOW >KU3HU IS PEIICHUS PUKIAIHBIX 33a/1a4, B
TOM  4YuCJle: TNPOPWIAKTUKA  HACJIEICTBEHHBIX  3a00J€BaHUN  UEJIOBEKa,
MEIUKOTC€HETUYECKOTO  KOHCYJIBTUPOBAHUS,  OOOCHOBAaHMUSI  DKOJOTUUYECKHU
11e71eco000pa3HOTO MOBEICHHS B OKPYKAIOIIEH MPUPOIHON Cpelie, aHaIN3a BIUSHUS
XO34MCTBEHHOW JEATEIbHOCTH YEJIOBEKAa Ha COCTOSIHUE TPUPOJHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAIHON HAMPaBICHHOCTH
yueOHoro mnpenmera «buoNorusy MpoJAUKTOBAHO HEOOXOAMMOCTBIO OOecreYeHus



YCIIOBUH JUIsl pEIIEHUs OJTHOM M3 aKTyalbHbIX 3a/1a4 LIKOJIBHOTO OMOJIOIMYECKOTO
oOpa3oBaHMsI, KOTopas mpennonaraer (QopmupoBaHue y 0OydaroIMIMXCs
CIIOCOOHOCTH aanTUPOBAaThCA K HM3MEHEHUSM JAHHAMUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorus Ha ypoBHE cpeHero o01iero oopa3zoBaHus 3aHUMAET BaXKHOE MECTO.
Ona obOecrieunBaeT (popMupoBaHHE Yy OOYyYaAIOMUXCS TPEICTABICHUNA O HAYYHOU
KapTUHE MHUpa, paclupser U o0000IaeT 3HAaHUS O JKUBOM mpupone, eé
OTIIMYUTENIBHBIX IPU3HAKAX — YPOBHEBOW OpPraHM3allMM W 3BOJIIOLMH, CO3HAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOW  MPHPOABI,  (OPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HAaBBIKOB 3J0POBOrO W 0O€30MacHOTro o0pasa
YKU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], [EHHOCTHOI'O OTHOLIEHUS K )KUBOW IPUPOJIE U
YEJIOBEKY.

Bonbiroe 3HaueHne OMOJIOrUsl UMEET TakXKe I PEIeHHs BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeAHero  oOlmero  o0pa3oBaHUs,  COLMAIU3ALUN
oOyuaronmxcs. M3ydenue Ouosiornu odecrneunBaeT yciioBus s (OpPMHUPOBAHUS
WHTEJUIEKTYAJIbHBIX, KOMMYHHUKAlIMOHHBIX ¥ HH()OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CIOCOOCTBYET HMHTETpAllMd OMOJOTHYECKUX 3HAHUU C
IPECTaBICHUAMHU U3 APYTUX YUEOHBIX NPEIMETOB, B YaCTHOCTU, PU3UKU, XUMUU U
reorpaduu. Ha3BaHHBIE MOJOXKEHHUS O NpPEIHA3HAYEHUH Y4YE€OHOTO NpeIMeTa
«buonorus» COCTaBUIM OCHOBY JUIsl OINpPEAENICHHUsS MOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHIO €ro COJEP>KaHMsI, MPEJICTABIECHHOTO B MPOrpaMMe IO
OMOJIOTHH.

Ot60p conepkanus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPAa3HOrO MOAX0/AA, B COOTBETCTBUH C
KOTOPbIM OOy4Yaromuecs: TOJKHBI OCBOMTh 3HAHMS U yMEHHS, 3HAUMMbIEC IS
dbopmupoBaHusi O0O0IIEH KyJIBTYpbI, OINPEACTAIONINE aJICKBATHOE IIOBEJICHUE
YeJIoBeKa B OKPY’Kalollled MPUPOIHOM cpeje, BOCTpeOOBaHHBIC B IOBCEIHEBHOMN
KHU3HU U TMPaKTUUECKOU nesTenbHOCTH. Ocoboe MecTo B ATOM CHUCTEME 3HaHUM
3aHMMAIOT 3JIEMEHTHI COACPKAHUS, KOTOPBIE CIIY»aT OCHOBOU 1isl (popMuUpOBaHHS
IIPEICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpA U
HEHHOCTHBIX ~ OPHUEHTAlUSX  JIMYHOCTH, CHOCOOCTBYIOIIUMX  T'yMaHHU3aI[UH
OMOJIOrHYecKOro oopa3zoBaHUsl.

CTpyKTypupoBaHHE COJEp>KaHUS y4yeOHOro MaTepuana B IPOrpaMMme IO
OMOJIOTMHM OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUKA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOUM OpraHu3aluu u
HBOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npenmera «buonorus»
BBIJICJIEHBI CIIEIYIOLIUE COJIep KaTelIbHble JINHUK: «bronorusa kak Hayka. MeToibl
Hay4yHOro mno3HaHus», «Kietka kak Oumonormueckas cucremay, «OpraHums3m Kak
Ouonoruueckas cucrema», «Cucrtema M MHOroodpaszue OpPraHu4ecKoro Mupay,
«OBONIOLMS KUBON PUPOJBD), « IKOCUCTEMBI U IPUCYILUE UM 3aKOHOMEPHOCTH.



Ilenp u3ydenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIAZIcHUE  OOYyYaIOIUMUCS  3HAHMSIMH O  CTPYKTYypHO-(YHKIIMOHAIbHOMN
OpraHM3allMd JKHUBBIX CHCTEM pa3HOTO paHra U MPUOOPETeHHE YMEHH
UCIOJIb30BaTh 3TH 3HAHUS JJI1 IPAaMOTHBIX AEUCTBUA B OTHOLIEHUU OOBEKTOB
KUBOU MPUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX IPOOJIEM.

JocTikeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6a30BoM

YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:
OCBOCHHE 00YUaIOIUMHUCS CUCTEMbI 3HAHUM 0 OMOJIOTUYECKUX TEOPUSIX,
YUYECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, TpaBuiIax, CIyKaluX OCHOBOM
1U1st OPMHUPOBAHUS TIPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE MUPA, O
METOJIaX HAy4YHOIr'0 MO3HAHUSI, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OPraHU3allMH, BbIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEI0BAHMX B OMOJIOTHH; (DOPMUPOBAHKUE Y OOYUAIOIINXCS TO3HABATENIbHBIX,
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCE aHATN3a JAHHBIX O
MyTSAX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3IJIS0B, UACH U OJXOA0B K U3YUYCHUIO
KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alliH; CTAHOBIICHHE Y
oOyyaromuxcst ~ oOuiei KYJbTYpbl, (DYHKIIMOHAJIILHON I'PaMOTHOCTH,
pPa3BUTHE YMEHUI OOBSICHATH U OLICHUBAThH SIBJICHUSI OKPYIKAIOIIET0 MUPA KUBOH
MPUPOJIbl HA OCHOBAHUM 3HAHUM U OIBITA, TOJYYEHHBIX MPU U3yYCHUU OUOJIOTUY;
dbopmupoBaHre y 00yUYarOIMUXCs YMEHUN WLTIOCTPUPOBATH 3HAUCHUE
OMOJIOTMYECKUX 3HAHUMN B MPAKTUYECKON JIEATEIIbHOCTH YeJIOBEKA, Pa3BUTHHI
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUH U arpoOMOTEXHOJIOTHIA; BOCITUTAHUE
yOeKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS YE€JIOBEKOM KUBOU MPUPOJIbI,
HE0OXOIMMOCTU OEPEKHOTO OTHOIIEHUS K HEeH, COOJIIOICHUS STUYECKUX HOPM TIPU
MPOBEJICHUU OMOJIOTUYECKUX UCCIIE0BaHUMN; OCO3HAHNE IECHHOCTH
OMOJOTUYECKUX 3HAHUM JIJIS1 TIOBBIILICHUS YPOBHSI
AKOJIOTUYECKON KYJNbTYpbI, [Js (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;
MpUMEHEHUEe MPUOOPETEHHBIX 3HAHWW M YMEHHH B TMOBCEIHEBHOW >KU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JIESITEIBHOCTH 10 OTHOLICHUIO K OKPYKAIOILEU Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COOJIOJIEHHE Mep MNPOPUIAKTUKU
3a00s1eBaHUM.

B cucreme cpeanero ooOmero oOpa3zoBanusi «buosorus», uzydyaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00S3aTENbHBIM YUYE€OHBIM MPEIMETOM, BXOJSIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE PEIMETHI.

s u3ydenus: 6uosoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
otBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 gac B Heneno), B 11 knacce — 34 yaca
(1 yac B Heneno).

COIJEPKXAHUE OBYUEHUSA

10 KIIACC



Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHN C OOIIECTBEHHBIMH, TEXHUICCKUMH U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, Guiocoduend, 3TUKON, ICTETUKON U MPaBOM.
Ponb Ouonoruu B GopMUpPOBAHUU COBPEMEHHOW Hay4HOU KapTUHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl O3HAHMS KUBOW MPUPOIBI (HAOIIOACHUE, SKCTIEPUMEHT, ONMCaHuE,
u3MepeHue, KiaccupuKalus, MOJACIUPOBAaHUE, CTaTUCTUYecKas o0paboTka
JTAHHBIX ).

JdeMoHCTpanuu:

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

Tabnuibl U cxeMbl: «MeTO/bl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass paboraNe 1. «lcnosib3oBaHME pPa3IUMYHBIX METOJIOB IpPHU
M3YUYCHUHU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

JKuBblie cucTeMbl (OMOCHUCTEMBI) KaK MpeaMeT Uu3ydeHus: onosoruu. Otanuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM M X pa3HOOOpasue. Y POBHU OpraHU3aIluu OMOCUCTEM:

MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBINA, OPraHU3MEHHBIN, OMYJISIIIMOHHOBUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTHYECKUH ), ONMOChEepPHBII.

JlemoHcTpanum:

Tabmuiel 1 cxembl: «OCHOBHBIC TIPU3HAKU JKU3HMY», «YPOBHH OpPTraHH3alUH
YKABOW MPUPOIBD.

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KIETKH. XUMHYECKHE JJIEMEHTBI: MaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMKM BOJBI M MHUHEPAJbHBIX BellecTB B KieTke. [lognepkanue
OCMOTHYECKOI0 OajaHca.

benku. CoctaB u cTpoeHue OenkoB. AMUHOKUCIOTHI — MOHOMEpHI OENKOB.
He3ameHuMble U 3aMEHUMBbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBII COCTaB. Y POBHU
CTPYKTYphl ~O€NKOBOM MOJIeKynbl (IIepBUYHAsA, BTOpUYHAs, TpETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHME CBOMcTBa OenkoB. buonornueckue
GbyHKUHUN OENKOB.

depmentsl — Owuonormdyeckue Kartanmsatopbl. CTpoeHue ¢epmeHTa:
aKTUBHBINA LEHTP, cyOcTpaTHas cnenuduunocts. Kodhepmentsl. ButaMuHsl.
OTnuuus pepMEeHTOB OT HEOPTAHUYECKUX KaTaJIUu3aTOPOB.



YrneBoapl: MOHOCaxXapH bl (TIIOK03a, pud03a U 1e30KCuprd03a), Tucaxapu bl
(caxaposa, JlakTOo3a) W mojucaxapuabl (Kpaxmal, TIJIMKOTEH, LEeJJII003a).
buonornyeckue GpyHKIMM yrIeBOI0B.

Jlumu et TPUTJIHLICPHUIBI, dbocomumnumabl, CTEPOHIBI.
I'uapodunsHOTHAPOPOOHEIE CBOMCTBA. buonormveckue QyHKIMH JTUIHIOB.
CpaBHEHHE yTIIEBOJOB, OCITKOB U JIMIHI0B KaK HCTOYHUKOB YHEPTHH.

HykneunnoBeie kucnotel: JIHK wu PHK. Hykineotuasl — MOHOMEpHI
HyKJIenHOBBIX kucioT. Ctpoenue u ¢pynkuuu JIHK. Crpoenne n gpynkuun PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIu.

[{utonorus — Hayka o kierke. Kierounas Teopust — npumep B3auMOJEHCTBUS
uzael u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Krerka kak nenoctHas xuBasi cuctema. OO1Ire Npu3HaKu KIETOK:
3aMKHyTasi HapyxHasi mMeMOpana, monekynsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OeIka.

Tunel KIETOK: JyKapUOTHYeCKas M Mpokapuothyeckas. OcoOeHHOCTH
CTpO€HHUsl MpoKapuoThyeckor kieTku. Kierounas crenka Oakrepuii. CtpoeHue
DYKapUOTUYECKOM KIETKA. OCHOBHBIE OTIMYMS PACTUTEIBHOW, >KMBOTHOM H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTEHKA, IIIMKOKAJIMKC, UX
dbynkuuu. [Inasmatudeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. [{uTonnasma u eé
opranousipl. OnHoMmemOpaHHbie opraHouasl kieTku: JIIC, anmmapart ['ombmxw,
nn30coMbl.  [lojlyaBTOHOMHBIE OpPraHoOWAbl KIIETKH: MHUTOXOHJAPHH, IUIACTUIBI.
[IpoucxoxneHne MUTOXOHIpUN © 1actun. Buasl mmactua. HememOpanubie
OpraHOWJIbI KJIETKH: PHUOOCOMBI, KIIETOUYHBIA IIEHTP, IEHTPHUOIU, PECHHUYKH,
KryTUKU. OYHKIUHA OPTraHOUIOB KJIETKU. BrirroueHus.

Anpo — perynsaTopHblil LHeHTp kieTku. CTpoeHue sapa: siaepHas o0010YKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JleMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos, [[x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PacnpeneneHne XuMHUYECKUX SJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B AKUBOU IMPUPOAEH.

Tabmuubr u cxemsl: «llepuoanueckas TabnHMIIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJeKyJbl Boab», «bruocunres denkay, «CTpoeHre MOJIEKYJIbl OeIKay,
«Ctpoenue ¢pepmenrta», «Hyknennossie kuciaotsl. JJHK», «CTpoeHre MOJIEKyJIbI
AT®», «CtpoeHre 3yKapuOTHYECKOU KIETKH», «CTPOCHHE KUBOTHOW KIETKU,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHUE MPOKAPUOTUUYECKOW KIETKWY,
«CtpoeHue sapa KIEeTKN», « Y IeBOAbD), «JIMmuasD.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHUE Jisi MPOBEICHUS
HAOIOCHUM, W3MEpPEHUH, SKCIEPUMEHTOB, MHKPOIMPENapaThl PACTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHume KaTaJIUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTajaasbl)».

JlaGopatopnas pabora Ne 2. «/3ydeHme CTPOCHHS KJIETOK PACTCHHIA,
KUBOTHBIX W OaKTEepUi 1O MHKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax U ux
OMHICAHUEY.

Tema 4. ’)KuzHeneATeIbHOCTh KJIETKH.

OOMeH BeIlecTB, WM METaboIu3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
TUCCUMWIAIUSA (PHEPreTUUEeCKU OOMEH) — JBE CTOPOHBI €IMHOrO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHMSI BEIIECTB W HHEPIMU B TOHUMAaHUU
MeTabom3ma.

Turnbl oOMeHa BelecTB: aBTOTPO(HBINA U reTepoTpodHbIid. Posib pepmeHTOB B
oOMeHe BEIlleCTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunte3. CBeroBags u TemHOBas (a3pl (doTocuHTe3a. Peakiumn
¢dorocunTeza. DpdekTuBHOCTH PoTOCHHTE3a. 3HAUECHUE (DOTOCHHTE3A ISl )KU3HU
Ha 3emiie. BousHue ycnoBuil cpeqpl Ha (POTOCHHTE3 M COCOOBI MOBBIIICHUS €T0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCUHTE3Upytole OakTepun. 3HaAUCHUE XEMOCHUHTE3a JJIs
JKU3HU Ha 3eMJIE.

OHepreTuueckuii oOMeH B kieTke. PaciiernieHue BelecTB, BBIACICHUE U
aKKyMYJIMPOBAHHE YHEPTHH B KJIETKE. DTaIbl SHEPreTHUeckoro ooMena. ['nukomnus.
bpoxxenne u ero Buabl. KHUCIOpOAHOE OKHCIEHWE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peaknuu MarpuuHoro cuHTe3a. ['eHetmueckas wunH@popmauus u JIHK.
Peanuzanusi renernueckoil wHGopManuu B KieTKe. ['€HETHYECKUU KOJ W €ro
cBoiicTBa. Tpanckpunus — marpuunbiii cuate3 PHK. Tpancmsmus — 6uocunres
Oenka. Otanbl TpaHcusuuud. KonauwpoBanue amMuHOKHCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢hopmbl xu3HU — BUpYyChl. cTtopusa oTkpsitus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHHSI W JKU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnn pacTeHmid, >KUBOTHBIX ¥ YEJIOBEKa, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmynonedpunura denoseka (BUY) — BozOyautens CITU/Ia.
OOpaTHass ~ TpaHCKpHUIILMs, peBepraza W uHTerpaza. IIpoduiaktrka
pacnpocTpaHeHusi BUPYCHBIX 3a00JIEBaHUIA.

JleMoHCTpanuu:

IToptpetsr: H. K. Konsuos, /1. 1. MBanoscknii, K. A. Tumupsses.



Tabmuubl u cxembl: «Tunsl nuranusy, «Merabonuzm», «MUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Ximoporacty, «Potocunted», «Crpoenune JIHK»,
«Ctpoenre u QpyHKIIMOHUPOBaHKE TeHay, «CuHTe3 Oenkay, «[ eHeTrndeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u >xku3HeHHbIH UK Bupyca CIIW/a,
oaktepuodaray, «Permmukarus JJHK».

ObopynoBanue: moaenu-anmnkanuu «Yasoenune JIHK u Tpanckpumniusy»,
«buocunTes 6enkay, «CTpoeHne KICTKN», MoAelb cTpykTyphl JIHK.

Tema 5. Pa3aMHokeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTAHU3MOB.

KieTouHplii 1TIUKII, WM KU3HCHHBIM ITUKI KieTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpoTekawomue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JunnouaHeli W TalIOMJHBIA ~ XpOMOCOMHBIE  HAOOpbel.  XpOMATHIBIL.
[{uToIOTMYECKHE OCHOBBI PA3MHOXKEHUS W  HWHIAUBUAYAIBHOTO  Pa3BUTHSA
OPraHu3MOB.

Henenune knetkn — muto3. Cragum mutoza. Ilpoueccsl, mpoucxoasume Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlonTo3.

dopMbl pa3MHOKEHHS OPraHU3MOB: Oecriojioe U mojioBoe. Buasl 6ecrnoioro
pPa3MHOXXEHUS: JIeJICHUE HAJABOE, TIOYKOBAaHHWE OJHO- M MHOTOKJIETOYHBIX,
CIIOpooOpa30BaHKE, BET€TaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHHE
OpTraHU3MOB, €0 3HAYEHHUE JIJISI CEJICKIIUU.

[TonoBo€ pa3MHOXKEHUE, €ro OTANYHUS OT OECI0JIOTO.

Meito3. Cragum meio3a. IIponecchl, mpoucxoasuue Ha CTaausX MeHo3a.
[ToBenenne xpomocoM B wMmeio3e. Kpoccunroep. buonorndyeckuii CMbICT U
3HAYCHUE MeMo3a.

["ameTorenes — mporecc 00pa3oBaHUs TMOJOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBbIe >kee3bl: CEMEHHUKU W AUMYHUKUA. OOpa3oBaHME M pPa3BUTHE MOJOBBIX
KJIETOK — rameT (CrepMmaro3ouj, SHIIeKIIeTKa) — CIepMaToreHe3 U OBOTEHE3.
OcOOEHHOCTH CTPOEHMS SIMIIEKIETOK U CcHepMaTto3ougoB. OIUI0I0TBOPEHHE.
ITaprenorenes.

NunuBuayaipbHoe pas3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHALHOTO Pa3BUTHSA Y MO3BOHOYHBIX KHUBOTHBIX:
npobnienue, ractpyisiuus, opraHoreHe3. [loctamOpuonanpHOE pa3BuTHe. THIBI
NOCTAMOPHUOHAIIBHOTO Pa3BUTHUA: MpsMOE, HempsMoe (JMYMHOYHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pasButue pacreHuil. OHTOTr€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaIUU PA3BUTHSI.

JleMoHCTpauM:



Tabmuipl U cxembl: «DOpMBI Pa3MHOKEHHS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y [IBETKOBBIX pacTeHUi», «BereratTuBHOE pa3sMHOKEHUE
pacteHui», «J/lenenne knetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Crtpoenne xpoMocombl», «Kierounblid nukim», «Pemmukanus JTHK», «Mutosy,
«Meio3y», «IIpsmoe u HenmpsiMoe pa3BUTHE», «l'aMETOreHe3 y MIIEKOIUTAIIUX U
yeaoBeKay, « OCHOBHBIEC CTaIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MUKPOIIPENapaThl «CnepmaTo3ounapl
MJIEKOIIUTAIOLIETO», «SWIIEKIeTKa MIIEKONUTAIEro», «KaprnokuHes B KieTkax
KOpEIIIKa JIyKa», MAarHuTHas MOJEJNb-alUINKAIUSA «J/[eeHne KIEeTKW», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHble 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 3. «HaOmiomenue mMuTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopatopHas pabdota Ne 4. «/3yueHue CTpoeHHUsI TOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIPEMIApATAX .

Tema 6. HacsieAcTBEHHOCTh U1 K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3apaumn renetuku. Mictopus pasButus reHeTuku. Posbs nuronoruu
U HMOpPUOJIOTUM B CTAaHOBJICHUHM TE€HETUKH. BKIan poccUiiCKUX U 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeToabl TeHETHKU (THOPHUAO0JOTHUUECKUN,
[IUTOTEHETUYECKUM, MOJIEKYJISIpHO-TeHEeTHYeCKUi). (OCHOBHBIE T'€HETHYECKHUE
NoHATHS. [ eHeTuYecKkass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEIIUBAHUN.

3aKOHOMEPHOCTH HACJIEAOBAaHMS MPU3HAKOB, YCTAHOBIICHHBIE . Menaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eauHO-00pa3usi THOPUIIOB IEPBOTO
nokosneHud. [IpaBuno 1oMUHHPOBaHUS. 3aKOH paclIEIJIEHUs MPU3HAKOB. [ umnoresa
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpenpBanue. 3aKOH HE3aBUCHUMOTO HACIIEI0BAHUSI TPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI JIUTUOPUAHOTO CKpEIIMBaHUS. AHaIU3UPYIOIIEE
cKkpemuBanue. Mcrnonp30BaHne aHATU3UPYIOLIETO CKPENMBAHUS IJIs1 ONIPEICIICHUS
TeHOTHUIIa OCOOHU.

CuerieHHOe HacleqoBaHue npu3HakoB. Pabora T. Moprana 1o crerieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyllleHue CuerieHus reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.

['enetnka mona. XpoOMOCOMHOE ONpEIEICHHUE MoJa. AYyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble oOpraHu3mbl. HacienoBanue
IIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUBI N3MEHUMBOCTH: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOW  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHON U3MEHUYMBOCTH. BapuaninoHHbIN psijl M BapyuallMOHHAsI KpUBasl.
Hopma peakuuum mpusHaka. KolMueCTBEHHbIE M KAaYECTBEHHBIC MPU3HAKA U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.



HacnencrBeHHasi, WM TeHOTUNMYECKas, W3MEHUMBOCTb. KomOuHaTHBHAs
U3MEHYMBOCTh. Mei03 © TMOJIOBOM MpolecC — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTHA. MyTaIrimoHHasi U3MEHYMBOCTh. Kitaccudukarus MyTanuii: TCHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U npuunHbl MyTaluil. MytareHHbie (paKkTophI.
3aKOH rOMOJIOTMYECKHUX PAIOB B HacieAcTBeHHON n3MeHunBoctd H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wenoBeka. Kapuwotun uyenoBeka. OCHOBHBIE METOIbI TE€HETHUKH
4eJIOBEeKa: FeHeaorn4ecKuid, OJIM3HEIOBbIHN, IIUTOTeHETUYECKUM, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpEICIICHHE TEHOTHUIA!
MOJTHOT€HOMHOECEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C TMOMOIIBIO
[T11P-ananu3a. HacineacTBeHHBIEC 3a001€BaHMS YSIOBEKA: TCHHBIC 00JIC3HHU, 00JIC3HU
C  HACIEJICTBEHHOM  MPENPacHoSIOKEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HHU.
Comarnueckue ¥ TeHepaTuBHble MyTauuu. CTBOJIOBbIE KIETKUA. [IpUHIUIIBI
3I0pOBOTO 00pa3a >KM3HU, AUATHOCTUKU, MPO(PUIAKTUKU U JICUCHUSI TEHETUYECKUX
OoJsie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIBTHUPOBaHUE. 3HAUYCHUE MEIUIIUMHCKOMN
TCHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBunos.

Tabnuibl u cxembl: «MOHOTHOPUTHOE CKPEITMBAHUE U €T0 IUTOTCHETHYECKas
OCHOBAa», «3aKOH PaCUIEIIJICHUS U €r0 IMTOT€HETUYECKast OCHOBAY, «3aKOH YUCTOTHI
ramer», «urubpuaHoe ckpemnBanuey, «l{utonornueckue OCHOBBI JUTUOPUIHOTO
CKpelMBaHus», «Meno3y», «B3auMoIeiCTBHE aIeNIbHBIX T€HOBY, «I eHeTnYecKue
KapThl PACTEHUH, )KMBOTHBIX U 4YeJIOBEKa», «I'eHeTuka mnomiay, «3aKOHOMEPHOCTH
HACJIEIOBaHUsI, CLIETUICHHOTO C MOJOoM», «KapHOTHIIBI YellOBeKa U >KHUBOTHBIXY,
«Bunpl m3meHunBoctn», «MoaudukanMoHHas W3MEHUYUBOCTHY, «HacnemnoBanue
pesycdakropay, «['eneTuka rpymmn KpoBu», « MyTalluOHHAsI U3BMEHYUBOCTH.

ObopynoBaHue: Mojaenu-anmiIukauun «MOHOTHOPUAHOE CKpPEIIMBaHUE,
«Hemonmnoe nmomuHupoBaHuey, «JuruOpuaHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOII 1 MUKponpenapar «/[pozoduiia» (Hopma, myTamuu Gopmbl
KpBUIbEB U OKPACKH Tela), repbapuii «I"'opox moceBHOM».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlaGoparopHas pabora Ne 5. «l3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPETapaTaxy.

JlaGoparopnas pabdota Ne 6. «M3yuenrne Moau@puKaMOHHON M3MEHYMBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOW.

JlaGoparopHas padota Ne 7. « AHaiM3 MyTauuil y Japo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocraBlieHHE W aHaIU3 POAOCIOBHBIX
YeJIOBEKaY.



Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MOpoOLEcC. 3apOXkKACHUE CENEKIMU U JIOMECTHKALIHSL.
Yuenue H. 1. BaBunoBa o 1ieHTpax MpOUCX0XACHUS U MHOTOOOpa3Hsi KyJIbTYPHBIX
pacTeHui. LIeHTpbI MPOUCX0XKACHNS TOMAIIHUX KUBOTHBIX. COPT, IOPOJA, IITAMM.

CoBpeMeHHbIE METOJIbI CeJIeKIIMU. MaccoBbIi U1 MHAMBUAYAJIbHBIIA OTOOPHI B
CEJICKLIMM pPAacTeHUM M KUBOTHBIX. OIleHKAa JKCTepbepa. bInM3KopoACTBEHHOE
CKpelinBaHue — HHOpuIuHr. Yucras nuHuA. CKpelMBaHUE YUCTBHIX JIMHUH.
['eteposuc, niu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIUHT.
Otpanénnas rubpuansanus 1 e€ ycnexu. MICKyCCTBEHHBIN MyTareHe3 U MoJIy4eHHe
NOJIATIONIOB. JIOCTHKEHNUS CENEKIIMYA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosorus Kak oTpacib Npou3BOACTBA. ['€HHas WH)KEHepus. OTarbl
co3nanuss pexkomOuHanTHOW JIHK wu TpaHcrenHsix opranuzmoB. Kiertounas
nHxeHepus. Kiierounsle KyJnbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE PACTECHUM.
KiionupoBanve BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojilornyeckue W dthyeckue  npobiembl. MO —  reHeTHMYecKH
MO (PULIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBuiios, 1. B. Muuypum, I'. /I. Kapneuenko, M. ®. l1BaHoB.

Tabmuupl 1 cxembl: kapta «lleHTpBI MNPOUCXOXKICHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHui», «llopoapl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenumity, «OTnanéuaHas rudbpuauzamnus», «Padorer akagemuka M. ®@. liBaHoBay,
«Ilomunnoungus», «OObEKTbl OuOTEXHONOrUM», «KIETOUHbIE KYJIbTYpbl H
KJIOHHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISIKH TIJI0JI0B M KOPHEIJIOI0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbcKoX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

OKCKypcusi«OCHOBHBIE METOJIbI U JOCTHXKCHHUSI CEJICKIIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHNIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEILHBIM ~ y4acTOK, B TEIUIMYHOE XO3AKWCTBO, J1TAOOPATOPHUIO
arpOyHUBEPCUTETA WJIK HAYUYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASI OHOJIOT HSL.

[IpennochUlkn BO3HUKHOBEHMSI SBOJIIOLMOHHOM TEOpUM. ODBOJIOIMOHHAA
Teopust U1 €€ MecTo B OMOJOTUU. BiusHUE 3BONMIONMOHHOM TEOPHM HA Pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBunerenscTtBa 3BOMIOUUM. [laleOHTONIOrMYECKHE: TIOCIEI0BATEILHOCTD
NOSIBJIEHUS BHJIOB B TMAJCOHTOJIOTMYECKON JIETONUCHU, MepexoHble (OpPMBI.
buoreorpaduyeckue: cxoncTBo u paznuuue GayH u GhJaop MaTEPUKOB U OCTPOBOB.



OMOpHOIOrMYEcKHEe: CXOACTBA W PA3NIWYUs SMOPHOHOB pa3HbIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTHYHbIE,
PYIMMEHTAapHBIE OpPraHbl, ATaBU3Mbl. MOJEKYISPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX IyTeHl y Bcex
OpraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. IlpeAanocbulku BO3HUKHOBEHHS
JapBUHM3Ma. JIBIKyIIME CHJIbI 3BOJIOUMU BUAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOXKEHHE NPHU OTrPAaHUYECHHOCTH PECypCOB, HEOIPEACIEHHAsT U3MEHUYHUBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MuxkpoaBosrorus. [lomynsuus kak eAMHUIA BUAA U SBOIIOLUU.

JIBrokymme cuiibl ((pakTopbl) ABOJIOLUMU BHJIOB B Hpuponae. MyTauuOHHBIN
npolecc U KOMOMHATHBHAs M3MEHUYMBOCTh. [lOMmynsiquoHHBIE BOJHBI M Jpeud
reHoB. M30isnmst 1 Murpanusi.

EcrtecTBeHHbI1 0TOOp — HampaBisoomuid (aktop sBomouuud. Dopmbl
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoONeHHOCTh OPraHM3MOB Kak pe3ysibTaT 3BOMOLMH. [Ipumepsl
IPUCIIOCOOIEHUN y OpraHu3MOB. ApoMop(03bl U UANO-aIalITAI[UH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

MakpoaBosnorusi. Popmbl  3BOJOLMH:  (UIETUYECKAs, IUBEPreHTHas,
KOHBEpreHTHas1, napasuiesnbHas. HeoOpaTtuMocTh 3BOMIOLUN.

[IpoucxoxneHue oT Hecneuuaau3upoBaHHBIX NpeakoB. lIporpeccupyromas
cnenuanu3anusa. AJanTuBHas paguarius.

JdeMoHCTpauu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mronep, A. H. Ceepiios.

Tabnuubl U cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3emMJie», «3apobIlu
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeonrepukcy, «®DopMmbl  OOppOBI  3a
cymectBoBanne», «EctecTBeHHbIN 0TOOPY», «MHOroOOpa3ue COPTOB pacTECHUI,
«MHoroo6pasue  MOpoJ  KUBOTHBIX», «Tonynsaunmny», «MyTannonHas
U3MEHUYMBOCTHY, «ApoMopdo3b», «Mnnoananranmmy», «O01as qereHepanus,

«/IBrKy1mme cuiibl HBoonnmn», «Kapra-cxema mapupyra nmyremectsus Y.
HapBuna», «boprba 3a cymectBoBaHue», «lIpucrnocoOJeHHOCTh OPraHU3MOBY,
«I'eorpaduueckoe Bu100oOpa3zoBaHue», « IKOJIOTUIECKOE BU00OPA30BAHHEY.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op IJIOAOB M CeMsiH, KoJuleKuus «lIpumepbl 3alIUTHBIX MPUCHIOCOOICHUHN Yy
XKUBOTHBIX», MOJAENb «OCHOBHBIE HANpPaBIEHUS 3BOJIOLUN», O0BEMHAS MOJAEIH
«CTpo€eHre roJIOBHOTO MO3Ta MO3BOHOYHBIXY.



buoreorpapuyeckas kapra Mupa, Kouiekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuin», Mojaenp ammiukanus «llepexpéct
XPOMOCOMY, BIIaXKHbIE TIpernapathl «Pa3BUTHEe HACEKOMOToy, «Pa3BUTHE JISITYLIKI,
MuKponpenapar «/pozoduna» (Hopma, MmyTanuu GOpMbl KPbLIILEB U OKPACKH TEJA).

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOTHI:

JlabopatopHas padora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlabopaTtopHas pabota Ne 2. «Onurcanue mpUCIOCOOJICHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4Hble MPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble TUnoTe3bl
BO3HUKHOBEHHUS >KW3HU Ha 3emiie: aOuoreHe3 W maHcrepMus. XuUMUYecKas
ABOJIONMS. AOMOTEHHBIM CHHTE3 OPTraHMYECKUX BEIECTB M3 HEOPTaHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHUE XUMUUYECKON 3BOMoMU. HavanbHbie 3Tanbl
ouonornyeckoi sBomonuu. ['unoreza PHK-mupa. dopmupoBanne mMeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKIETKU. [IepBbIe KIETKHM M HX 3BOIIOLMAL.
dopMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickass dpbl. Ilameo3olickass 3pa U €€ Mepuoabl: KEeMOPUNUCKUH,
OPAOBHUKCKHH, CHUTYPUHUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so301ickas 3pa v €€ NeEPUOIbL: TPHACOBBIN, IOPCKUI, METIOBOM.

KaliHo30Mckass 3pa W €€ T[epuoiabl: MaJICOr€HOBbIM, HEOrCHOBBIM,
AHTPOITOTr€HOBBIM.

XapakTepucTUKa KJIMMaTa M Te0JIOTUHYECKHX MpoiieccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIUU PACTUTEIBHOTO M KHUBOTHOTO MuUpa. ApoMopdo3bl y pacTeHUN H
KUBOTHBIX. [l0osiBJIEHME, paclIBET M BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOro MHpa KakK OTpakeHHe 3BOIOUUMUA. (OCHOBHBIC
CHUCTEMAaTHUYECKHUE TPYIIbI OPraHU3MOB.

DBoJIIOIMS YeJIOBeKa. AHTPOIIOJOTHS Kak HayKa. Pa3BuTre npeacTaBiIeHUl o
MPOUCXOKJCHUHN 4YesloBeka. Meroasl u3yueHHsl aHTpororeHeza. (CxoicTBa u
pa3auyud 4esioBeKa U 5KUBOTHBIX. CUCTEMAaTUUYECKOE MOJIOKEHUE YETOBEKA.

JIBrokymume cuibl (pakTopsl) aHTporioreHesa. HacneactBeHHas ”3MEHUYNBOCTh
U €CTEeCTBEHHbIH OTOOp. OOIIEeCTBEHHBIH 00pa3 MKU3HHU, U3TOTOBJICHUE OPYAMMA
TPyJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKHU, UernoBek
yMenblid, YenoBek npsAMoxonsdmuii, YenoBek HeaHAEpTalbCKuM, YeloBek
pazymHbIii. Haxoaku uCKOMaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, 0OJACTh
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IH.

UYenoseueckre  packl. OcHOBHblE  OOJbIIME  pachl:  €BPOIEOUIAHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHas  (PKBaTOpHalbHAasi),  MOHTOJOMIHAS



(a3uarcko-amepukaHnckasi).  UYepTel ~ IPHUCHOCOOJIEGHHOCTH  TpEJCTaBUTENEH
YEJIOBEYECKHUX PaC K YCIOBUSIM CYIIECTBOBaHMS. ENMHCTBO Y€I0OBEUYECKUX pac.
Kputuka pacusma.

JleMOHCTpauM:

[Toptpets: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubr 1 cxembl: «Bo3nukHoBeHue CosiHeUHOUW cucteMbl», «Pa3BuTne
opraHudeckoro mupay», «PactutenbHas kieTka», <« KuBOTHas  KJIETKay,
«IIpokapuotnueckasi kieTka», «COBpEMEHHAasi CUCTEMa OPTraHHYECKOTO MHPAY,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHUS YEJIOBEKa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBeKa», «JlpeBHelmue moan», «/IpeBHue nmoam», «llepsbie
COBPEMEHHBIC JII0/INY, «HeToBeUeCKue pachh».

O6opynoBanue:  myispku  «[Ipoucxoknenue — 4denmoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIAa, HEaHJepTajblla, KPOMaHBbOHIIA), CIENKH WIH
U300pKEHHUSI KaMEHHBIX OpYyJIHUid IEpPBOOBITHOIO 4YelOoBeKa (KaMHH-YOMIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJIOTHYECKass TabOiuia, KoJeKus «DopMbl
COXPaHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckast padbora Ne 1. «3ydyeHne UCKOMAaeMbIX OCTaTKOB PAacCTCHHUU U
YKUBOTHBIX B KOJIICKIIUSIX).

OKCKypcusi  «DBOJIIOLIMS  OpraHMyeckoro  mMupa Ha  3emie» (B
€CTECTBEHHOHAYYHbII WJIA KpaeBeIUECKUN My3€il).

Tema 3. Opranu3msl M OKpYy Kaoias cpeaa.

DKOJIOTHS KaK HayKa. 3a/laud W pa3fenbl SKOJIOTHH. MeToIbl 3KOJIOTUYECKUX
VCCJIETOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUA OpPraHW3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTIaHU3MEHHAS.

Okosornueckue pakropsl. Knaccuukaius 3K0n0ruueckux Gakropos:
abnotuyeckue, OWOTHMYECKHME W aHTPONOreHHbIe. JleHWcTBHE 3KOJIOTMYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (paxTophl: CBET, TeMIeEparypa, BIaXHOCTb. DoTonepuoansm.
[Ipucnocobnenusi OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (DAKTOPOB.
buonornueckre puTMBL.

buotnueckue paktopsl. Buabl OMOTHUECKUX B3aUMOACHCTBHI: KOHKYPEHIIUS,
XHUIIHUYEeCTBO, cuMOno3 u ero (opmbl. [lapazutusm, koomeparus, MyTyajau3M,
KOMMEHCAJIN3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCATU3M, HEUTPATH3M.
3HaueHre OMOTMYECKUX B3aWMOACHCTBUM [JIsi CYUIECTBOBAaHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.



DKOJIOTMYECKHE XApaKTepUCTUKU Tmomysiuuu. (OCHOBHBIE TOKa3aTesu
MOMYJISIIUU: YUCIEHHOCTbh, IUIOTHOCTb, POXKJIa€MOCTh, CMEPTHOCTh, MPUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIIUUA U €€ PeryJIsIIusl.

JdeMoHCTpanuu:

[Toptpetsr: A. 'ym6ombar, K. @. Pynbe, 3. I'ekkens.

Tabmuubl u cxemsl: kKapta «lIpupoansie 30Hb1 3emin», «Cpeapl oOUTaHUS
opranu3MoBy», «®@oronepuoguzm», «llonynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU MOMYJInn HHPy30puu-Ty penbkny, «[Inuiespie enm.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 3. «Mopdosornueckre 0COOEHHOCTH PaCTeHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BausiHue cBera Ha POCT U PA3BUTHE YEPEHKOB
KOJIEyCcay.

[Ipaktrueckas padota Ne 2. «Iloacy€T MIOTHOCTH NOMYJSUUNA pPa3HBIX BUJIOB
pacTeHU.

Tema 4. CooO1miecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

CooOmiecTBO Opranu3sMoB — OuoieHo3. CTpyKTypbl OuOIleHO3a: BUIOBAa,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-gomuHantel. CBsi3M B
OHoOIIEHO3E.

Dxonoruueckue cucrembl (dkocuctemsl). IloHstue 00 sKocucTeMe U
ouoreoneHoze. @DOYHKIUMOHAIbHBIE KOMIOHEHTBl SKOCHUCTEMBI: TPOAYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBOopOT BEIIECTB U MOTOK 3HEPTUH B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH dKocucTeMbl. [Tuimessie 1ienu u cetu. OCHOBHBIE
MOKa3aTelid AKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTMYECKHUE MNUPAMMJIBIL:
NPOAYKIIUU, YHUCIECHHOCTH, Ouomacchl. CBOMCTBAa HSKOCHCTEM: YCTOMYUBOCTb,
camoperyJisinus, pazsutue. CyKueccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOHWHOTO
VI [IAPOKOJIUCTBEHHOTO JIECa.

AHTpPONOrE€HHBIE  JKOCHUCTEMBI.  ATpO3KOCHCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpaszue kak (akTop ycTOMUMBOCTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6uochepe. I'panuiipl, coctaB u CTPyKTypa
ouocdepnl. JKuboe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH Ouocdephl Kak
rJ100aIbHOM 3KOCUCTeMBl. J[MHaMHueckoe paBHOBECME M OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOreOXMMUYECKHUE IIUKIIbI 3JIEMEHTOB (yTJepo/a,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoredecTBo B Ouochepe 3emiii. AHTpONOreHHbIe U3MEHEHUs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.



CocyiiecTBoBaHue MpUPOibl U yenoBeuecTBa. CoxpaHeHne 6Mopa3HO0Opasus
KaK OCHOBa ycToWumBocTH Ouochepsl. OcCHOBa palMOHAIBLHOTO YIPaBICHUS
IPUPOIHBIMHU PECYPCAMH U WX UCIIOJIb30BaHME. J[OCTHKEHU OMOJIOTHH U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl 1 cxeMmsbl: «IIumessie nenn», « BUOLIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnbie cooOuiecTBa», «llemn nuTaHus», «OKOJIOTHYECKas MHPAMUJIAN,
«buocdepa u yenoBek», «IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCcHUcTeMa
XBOMHOrO  jeca», «buoneHo3 BomoémMa», «ArpoueHo3», «lIpumepHbie
aHTPOINOTECHHBIE BO3JICUCTBUSA HA MPUPOAY», « BaKHENIINE NUCTOYHUKH 3arpA3HEHHUS
BO3JlyXa U TPYHTOBBIX BOI», «[louBa — BaxkHelmas coctaBisomas Ouochepsn,
«®akTopel  nmerpajauuu o4y,  «llapHukoBeli  3pdekT»,  «DakTOpbI
PaIMOAaKTUBHOTO 3arpsi3HeHusi Ouocdepr», «OOmas cTpykrypa Ouochepbn,
«Pacnipoctpanenune xu3HM B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpHUpOAEH.

ObopynoBanue: Mojenb-anmuiMkanua «TunuyHele OHOLEHO3bI», TepOapuii
«PacturenbHble cooluiecTBa», KoJuleKnu «buonenosy, «Bpenurennu BaxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX,
pUHAAJIEKAIINE K pa3HbIM SKOJIOTHYECKUM IpyIaM oJIHOro Buaa, KpacHas kaura
Poccuiickoit  ®enepanuu, H300paKeHUsT OXPAHSIEMBIX BUJOB pacTeHUN U
YKUBOTHBIX.

INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  ITPOT'PAMMBI 110
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEIT'O OBIIIEI'O
OBPA3OBAHUA

Cornmacuo ®I'OC COOQO, ycraHaBIMBarOTCS TpeOOBaHUS K pe3yibTaTam
OCBOECHHS 00YYAIOUTUMHUCS MPOTrpaMM CPeTHEro O0IIero 0Opa3oBaHUs:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JAMYHOCTHBIX pe3yJbTaTOB OCBOEHUs mpeaMera «buomorus»
BBIICJICHBI CIIEIYIOUIME COCTABISIOIINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCHUICKOMN
IPaKJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOOIpEAENICHUIO, HajJuuyhe MOTHUBAaUMU K OOy4yeHHI0  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKICHUHA JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IEHHOCTEM M HUCTOPUYECKUX TPAJAULMN pa3BUTUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOACTBOBATHCA B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH CHUCTEME



OMOJIOTUYECKOTO  O0pa30BaHMsI, HAJIMYME HKOJOTMYECKOrOo IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS IpeaMera «buonorus» JOCTUTaroTCs B
CAMHCTBE Y4YEOHOW M BOCIMTATEILHON JI€ATEbHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCHMUCKUMH  COLIMOKYJBTYPHBIMH, HCTOPUYECKUMHU U
JTyXOBHOHPABCTBEHHBIMU IICHHOCTSIMM, MPUHITHIMU B OOILECTBE NpaBUJIAMHU U
HOPMAaMH TIOBEACHHUS U CIIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMSI, CAMOBOCTIUTAHMSI
M CaMOpa3BUTHS, PAa3BUTHS BHYTPEHHEW MO3WMLUHUM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY W MPABOIOPSIKY, YEIOBEKY TPyAa U CTAPIIEMY IMOKOJIEHUIO,
B3aMMHOTO YB@KCHHS, OCPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACICAHIO H
TpagulMsM MHOTOHAallMOHAJIIBHOTO Hapoaa Poccuiickoit denepaunu, mpupose U
OKPY KaroIIEn Cpee.

JIM4HOCTHBIE PEe3yJIbTaThl OCBOCHUS yUeOHOTO MpeameTa « buoorusy 10mKHbI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTHU, CHUCTEMOM I[E€HHOCTHBIX
OpUEHTAIluM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OIbITA W OIBITA JAECATEIIBHOCTU B IMPOLECCE pealu3alid OCHOBHBIX HAIlpaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpamaancKoro BOCIMTAHMS:
c(OpMHPOBAHHOCTH TPAXKAAHCKOMN MO3UIMU 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOr0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBaXKEHHUE
3aKOHA U MPABOMNOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOU IEATEIIBHOCTH IPU
CO3/IaHMU y4YeOHBIX MPOEKTOB, PEUIEHMH Y4EeOHBIX M MO3HABaTEJIbHBIX 3ajad,
BBIMIOJITHEHUH  OMOJIOTMYECKUX  OKCIIEPUMEHTOB; CIIOCOOHOCTb  OIpPENENsATh
COOCTBEHHYIO MO3UIIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBACHATH €€; YMEHHME YUUTHIBaTh B CBOMX
JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICUCTBUS JIOAEH C pa3HbIMU
yOCKIECHUAMH, KYJIbTYPHBIMH IEHHOCTSIMH UM  COLMAJIBHBIM  TOJIO)KEHHEM;
TOTOBHOCTh K COTPYAHMYECTBY B MPOIIECCE COBMECTHOI'O BBIMIOJIHEHUS YUEOHBIX,
IIO3HABATEIIbHBIX W MCCIENOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOIUEHUSA K
MHEHHUIO OMNMOHEHTOB NpHU OOCYKIEHHH CHOPHBIX BOMPOCOB OHOJIOTHYECKOTO
COZICpKaHUsS; TOTOBHOCTh K T'YMaHUTAPHOW W BOJIOHTEPCKOW JNIEATEIILHOCTH; 2)
NATPHUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOMN TPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA,
YBaXXEHHUsI K CBOEMY HapoOAy, 4yBCTBa OTBETCTBEHHOCTHU nepen PonuHoi, ropaoctu
3a CBOM KpaH, cBOXO PonnHy, CBOM fA3BIK M KyJbTYpY, IIPOLLIOE M HACTOSLIEE
MHOI'OHAIIMOHAJIBHOIO Hapoaa Poccuu; LIEHHOCTHOE OTHOILIEHUE K IIPUPOJHOMY
HACIICAUIO U IaMATHUKAM IIPUPOABI,



noctmxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYIE;
CIIOCOOHOCTh OIIEHWBATh BKJIAJlT POCCUUCKUX YYEHBIX B CTAHOBJICHHE W PA3BUTHE
OWonoTNy, TMOHUMAHUS 3HAYCHHUS OWOJIOTWM B TO3HAHWU 3aKOHOB TPHUPOIBI, B
KU3HU 9eJIOBEKa U COBPEMEHHOTO OOIIeCTBa; UACHHAS YOSKIEHHOCTh, TOTOBHOCTh
K CITy>KeHHIO U 3anuTte OTedecTna,

OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHUE TYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapojaa; cOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUUECKOrO MOBEJEHUS; CIOCOOHOCTh OIIEHUBATH
CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUCHTHUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIAaJla B IIOCTPOCHUE YCTOWYMBOrO OyAYIIETO; OTBETCTBEHHOE
OTHOILIEHHE K CBOUM POJMTENISIM, CO3JIaHUI0 CEMBH HAa OCHOBE OCO3HAHHOTO
MPUHATHS LICHHOCTEN CEMEHHOM >KU3HU B COOTBETCTBUM C TPaAULMSMH HAPOIOB
Poccuu; 4) acTeTH4ecKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE YMOIMOHATBHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B pa3HBbIX BUIaX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) pusnyeckoro BocnuTaHus, POPMHPOBAHUS KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIArONoJyuYns:

MMOHMMAaHME U PeaTM3alinsl 3JI0POBOTO M 0€301MacHOT0 00pa3a KU3HH (310POBOE
MUTaHUE, COONTIOJIEHNE TUTHEHUYECKUX TTPaBUJI K HOPM, COalTAaHCUPOBAHHBIN PEKUM
3aHATHUI W OTAbIXa, peryispHas (u3MYecKas aKTUBHOCTh), OEpeKHOTOo,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXWYECKOMY 3J0POBbIO; TOHUMAHHE LIEHHOCTH MPAaBUJI HHAUBUIYAIBHOTO U
KOJIJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIMSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHUE MOCEICTBUN U HEMPUATHS BPEIHBIX IPUBLIYEK (YHIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHKOB, KypeHusi); 6)

TPYAOBOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAaHUE IIEHHOCTH MAacTepCTBa, TPYyJ0Jt00ue;
FOTOBHOCTh K aKTUBHOW JEITEIBbHOCTH TEXHOJIOTMYECKOM W  COLMAJIbHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUITMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATh ~ TAaKyl0  JIEATEJIbHOCTh; HMHTEpEC K  pa3auuHbiM  cdepam
npoecCHOHANBHON  JIeATeTLHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINM BBIOOP
Oynymelr mpodeccun u peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO M caMO0Opa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;



7) 3K0JIOTH4eCKOr0 BOCIIUTAHMSA
HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJI€ KaK HCTOUHUKY

KU3HHU Ha 3eMJie, OCHOBE €€ CYyIECTBOBAHMS; OBBILIEHUE YPOBHS 3KOJOTMYECKON
KyJbTYpbl: TPHOOPETEHHE OIbITAa IUIAHUPOBAHMUS TOCTYIKOB M OLEHKH UX
BO3MOXXHBIX TIOCJIEJICTBUN JI OKPY’KalOLIEH Cpelpl; OCO3HAHUE TIJ100aIbHOI0
XapakTepa dKOJIOTMYECKHUX IpoOeM U IMyTei ux
peleHust; CliocoOOHOCTh MCIOJB30BaTh MpUOOpETaeMble MPU M3yUYEHUH OMOJIOTHUHU
3HaHUS WU YMEHUS NpPU pEHIeHUH MpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM
IPUPOJIONIOIB30BAaHUEM  (COONIOIEHME  TpaBWJI  TOBEACHHMS B IPUPOE,
HAIlpaBJICHHBIX HA COXPAHECHHE PABHOBECHS B DJKOCHUCTEMAX, OXpPaHY BHUJIOB,
IKOCHCTEM, Ouocdephl); aKTUBHOE HEMPUSATHE ACUCTBUIA, NPUHOCALIUX BpPEL
OKpYy>Karollled NpPUPOJHON Ccpelie, YMEHHE NPOTHO3UPOBATH HEOJIArONpUSTHBIE
HKOJIOTUYECKUE MOCIIECTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATH UX;

HaJIM4HUE Pa3BUTOrO SKOJOTMYECKOTO MBIIIICHUS, SKOJIOTMYECKON KYJIBTYPBI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIlpPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHOW W COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B NMPAKTUYECKOU JAEATEIBHOCTH YKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKW M OOLIECTBEHHOM MPAKTHUKHA, OCHOBAHHOTO HA JUAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;
COBEPLICHCTBOBAHUE A3BIKOBOM U YUTATEIBCKOU KYJIBTYPBI KaK CPEACTBA

B3aUMOJICUCTBUS MEXY JIOAbMHU U IO3HAHUS MUPA; TOHUMaHUE crienuDUKU
OMOJIOrMH KaK HayKH, OCO3HaHUs €€ posid B (POPMUPOBAHUM PALIMOHATIBHOIO
HAy4YHOT'O MBIIUIEHHUS, CO3[JaHUHU LEJTOCTHOTO MPEACTABICHUS 00 OKpYKaroLeM
MUpE KaK O €JMHCTBE MPUPO/IbI, UeJIOBEKa U 00IECTBA, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Ipo0JIeM COXPAHEHHs PUPOTHOTO PAaBHOBECHS;
yOex1EHHOCTh B 3HAUUMOCTH OMOJIOTUH JJIsi COBPEMEHHOM IUBUIIN3AIUU:
oOecreueHrss HOBOTO YPOBHS Pa3BUTHS MEAUIIMHBI, CO3JaHUE TEPCTIEKTUBHBIX

OMOTEXHOJIOTHH, CHOCOOHBIX pelaTh pecypcHble MpOoOJIeMbl Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIX0/A U3 II100aTbHBIX SKOJOTHYECKUX MPOoOIIeM U
o0ecrnieuyeHus nepexona K YCTOMYUBOMY Pa3BUTHIO,

palMoOHANIBHOMY UCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO
HOBBIX CTaHIAPTOB JKU3HU; 3aMHTEPECOBAHHOCTD B MOJyUYEHUU OUOIOTMYECKUX
3HAHWM B 1IEJISIX MOBBIICHUST  O0IIeH KYJIbTYpPbI, €CTECTBEHHO-HAay4YHOU
TPaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKIIMOHATHLHOW TPaMOTHOCTH
oOyyatrommumxcsi, popMUpyeMOU MPU U3YUESHUH OUOJIOTUM; TOHUMAHHUE CYIIIHOCTH
METOJIOB IMO3HAHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIIOJI30BAaTh MOJy4aeMble 3HAHMS JIJIs1 aHAIN3a U O0BSCHEHUS SBJICHUM



OKPYXKAromecro Mmupa 1 rmporucxoasamunx B HEM HSMCHGHI/Iﬁ, YMCHHC ACIIATh
000CHOBAHHbBIE 3aKJIFOUEHUS HA OCHOBE HAayYHBIX (baKTOB U UMCHOIMINXCA JaHHBIX C
LCJIbIO ITOJYYCHHA JOCTOBCPHBIX BHIBOIOB, CITOCOOHOCTH CAMOCTOSATEILHO
HCII0IB30BaTh OMOJIOTHYECKHE 3HAHUS I
peIICHUA HpO6J’I€M B PCaJIbHBIX JKU3HCHHBIX CHUTyalUAX; OCO3HAHHWC HICHHOCTHU
HaYLIHOP’I ACATCIIBHOCTHU, TOTOBHOCTH OCYIICCTBJIIATH
IMPOCKTHYIO U UCCICHOBATCIbCKYIO ACATCIIbHOCTE HHAUBUAYAJIBbHO U B I'PYIIIIC,
I'OTOBHOCTD 151 CITOCOOHOCTh K HCIIPCPBIBHOMY 06p330BaHI/II-O )41
caM006pa3013aHmo, K aKTHUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUH IO OMOJIOTHH B
COOTBCTCTBUHU C ) XKU3HCHHBIMH HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHUS ydeOHOTo mpeameTa «bmomorus»
BKJIIOYAIOT: 3HAaYUMBbIe Uil (OPMUPOBAHUS MHPOBO33PEHUSI OOYYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHBIE MOHATUS, OTPaKaroIIue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEMU(UKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPIHs, SBJICHHUE, MPOIECC,
CUCTEMa, Hay4HbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WCCIIeI0BaHNE, HAOIIOICHNE, M3MEPEHUE, SKCTICPUMEHT U IPYTHX ), YHUBEPCATbHBIC
yueOHble JneiicTBHs (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC, DPETYJISTHBHBIC),
oOecrieunBaroIme GopMupoBanue GyHKIIMOHATLHON TPAMOTHOCTH U COIMATBLHOM
KOMIIETCHIIUU  OOYYaronuxcsi, CIMOCOOHOCTh  OOYYaloIUXCS  HMCIOJb30BaTh
OCBOCHHBIC MEKIMCIUTIIHHAPHBIC, MUPOBO33PEHUCCKIE 3HAHMS U YHUBEPCATbHBIC
yueOHbIE IeMCTBUS B TO3HABATEILHON U COLIMAIBHON MIPAKTHUKE.

MertanpenMeTHble pe3yiabTaThl OCBOEHHUS MPOTPAMMBI CPEIHETO OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBjaieHHe YHUBEPCAJIbHBIMH Y4€OHBIMH MO3HABATEIbHBIMU
AEeCTBUSIMM:

1)0a30Bble JIOrHYecKue AeHCTBHUA:

CaMOCTOATENLHO  (OPMYJIMPOBATh W aKTyaJM3UPOBATh  MPoOJIeMY,
paccMmaTpuBaTh €€ BCECTOPOHHE; MCIIOJIBb30BaTh MPU OCBOECHUM 3HAHUN TMPUEMBI
JIOTUYECKOTO MBINIUICHHUs (aHalM3a, CHWHTE3a, CpaBHEHUS, Kiaccudukaimy,
00001IeHNsI), PaCKPhIBaTh CMBICI OHOJIOTHYECKUX TOHATHNA (BBIACIATH UX
XapaKTePHbIC MPU3HAKU, YCTAHABIUBATD CBS3H C IPYTUMU MIOHATUSIMH ); OTIPEACIIATh
IIEJIN IeITeIbHOCTH, 3aaBas apaMeTpbl U KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTE PE3YJIbTaThl ACSITEIBHOCTU C MOCTaBICHHBIMH IEJISIMU;

UCITIOJI30BATh OMOJIOTUYECKHE TIOHATUS JJIsl O0BsICHEHUS (DAKTOB U SIBJICHUN
YKUBOU MTPUPOIBI;, CTPOUTH JIOTHUECKUE PACCYKIAEHUS (MHIYKTUBHBIE, I TYKTHBHBIC,
10 AQHAJOTUH), BBISBISTH 3aKOHOMEPHOCTH M MIPOTHBOPEYHSI B PaCCMAaTPHUBACMBIX



ABJIICHUSIX, (OPMYJIUPOBATH BBIBOJABI U 3aKIIOYEHUS; MPUMEHSATH CXEMHO-
MOJIEIbHBIE CPENICTBA JJIA MPECTABICHUS CYIIECTBEHHBIX CBA3EH U OTHOILICHHUU B
W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUMU Pa3HOTO pOa,
BBISIBJICHHBIX B Pa3IMYHBIX MH(POPMAIIMOHHBIX HUCTOYHUKAX; pa3palaThIBaTh IUIAH
penieHust IpooIeMbl ¢ y4ETOM aHaIM3a UMEIOIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUThH KOPPEKTHUBBI B I€SITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEeIsM, OLIEHHMBATh PHUCKH TMOCJIEACTBUM JEATEIbHOCTH; KOOPAMHUPOBATH U
BBITIOJTHATH PA0OTY B YCIOBUSIX PEaJIbHOTO,
BUPTYaJIbHOTO W KOMOWHHUPOBAaHHOTO  B3aMMOJICHCTBUS;  pa3BUBATH
KPEAaTUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIAJICTh HaBbIKAMHU Y4€OHO-UCCIIEI0BATEIHCKON U MTPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspenieHusi 1npoOieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MTO3HAHUS; UCTIOIB30BAaTh PA3IMYHbIC BUJIBI ACSITEILHOCTH MO
MOJIyYEHUIO HOBOT'O 3HAHMSI, €T0 HHTEPIPETALUU, TPEOOPa30BaHUIO U IPUMEHEHUIO
B YU€OHBIX CHUTyallMiX, B TOM YHCJIE MPU CO3JAHUU YUEOHBIX U COIUAIBHBIX
NpoeKTOB; (OpPMUPOBATh HAyYHBIM TUN  MBIIUJICHUS, BJIAJACTh HAYYHOU
TEPMUHOJIOTUEH,

KJIFOYEBBIMU MOHATUSIMH U METOJIaMH; CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC

3a/1auu B 00pa3oBaTeIbHON

JEATEIIbHOCTH U )KU3HEHHBIX CUTYAIUSIX; BBISIBISTH MPUUUHHO-CIICICTBEHHBIE CBSI3U
W aKTyaJu3upoBaTh 3ajJlady, BBIJIBUTaTh TUIOTE3y €€ pelIeHus, HaXOAUTh
apryMeHThl JJi JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a/laBaTh MapaMeTpbl H
KPUTEpUH pPELICHUS; AaHAIM3UPOBATh IIOJYYEHHBbIE B XOJE pEIICHHS 3aJlauu
pe3yJbTaThl, KPUTUYECKH OIEHHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBHUSX; JaBaTh OLIEHKY HOBBIM CHUTYyallUsM, OILIEHUBATH
MPUOOPETEHHBIM OMBIT; OCYIICCTBIIATh IIEJICHANIPABICHHBIM TIOWCK TMepeHoca
CPEJICTB U CIIOCOOOB

JNEeUCTBUS B TPOQECcCHOHATBHYIO Cpely; YMeTh IEPEHOCUTh 3HAHUSI B

MO3HABATENILHYIO U TPAKTUYECKYIO 00J1acTH
KUBHEJEATEIbHOCTU, YMETh HWHTETPUPOBATh 3HAHUSI M3 Pa3HBIX MPEIMETHBIX

oOJacTeil; BIIBUTAaTh HOBBIE WJCH, MpEJiaraTh OPUTHHAIBHBIC MOIXOIbI U

peuieHus,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHGPOPMAIH (TEKCTE yIeOHOTO
mocoOusi, HAYYHO-TIOMYJISIPHOW JIUTepaType, OWOJOTHYECKUX CIOBapsIX U
CIIpaBOYHUKAaX, KOMITBIOTEPHBIX 0a3zax AaHHBIX, B VHTepHeTe), aHAIM3UpPOBATH



MH(OPMAIUIO PA3IUYHBIX BUIOB U POPM MpeCTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH; (POPMYIIMPOBATH 3aMPOCH] H IPUMEHSTh
pa3iuuHble METOABl MpH TOUCKE M OTOOpe OuoJornueckod uHpoOpMaluy,
HEO0OXOAMMOM ISl BBIMIOJTHEHUS! yUeOHBIX 3a/1ay;

npuoOpeTaTh OMBIT HCHOJIb30BaHUS WHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TE€XHOJIOTHIA, COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHUS Pa3JIMYHBIX
MOMCKOBBIX  CHUCTEM; CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAJbHYIO  QopMy
MpeAcTaBleHUus] Ouosiornueckoil uMHpopMauu (cxembl, Tpadukd, TUATPAMMBI,
TaOJUIIBI, PUCYHKU U IPYTOE);

UCIIOJIb30BaTh HAay4HBIA SI3bIK B KauecTBe CpelacTBa npu padoTe ¢
Ouonornueckoi wuH(pOpManMend: TPUMEHATh XUMUYECKHE, (U3HUECKHEe W
MaTE€MaTUYeCKHe 3HAKHM M CHMBOJIbI, (OpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCIOJIB30BaTh M IPEoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsiAHOCTH;

BIIAJIETh HaBbIKAMM pPAClO3HABAHUS U 3aIIUTHI
uHpopMaIuu, UHPOPMAIIMOHHON 0€30aCHOCTH JIMYHOCTH.

OByaieHue YHMBEPCAJbHBIMM KOMMYHMKATUBHBIMHM 1eICTBUSIMU:

1)o0menue:

OCYUIECTBJISATh KOMMYHHUKAIIMK BO BCEX cepax KU3HHU, AKTUBHO y4aCTBOBATh
B JIMAJIOTE WU JUCKYCCHM IO CYILECTBY 00CYyX/IaeMoil TeMbl (YMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIECHHUS OTHOCUTEIBHO BBINOJHEHUS IpeiaraeMoin
3aJlayd, YYUTHIBaTh MHTEPECHI U COTVIACOBAHHOCTh MO3WULMUN APYIHMX y4YaCTHHUKOB
JMagora WM JUCKYCCHH); paclo3HaBaTh HEBEpOAJIbHBIE CPEACTBAa OOIICHUS,
NOHMMAaTh 3HAYEHHWE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI
KOH(DJIMKTHBIX CHUTYyalluid, YMETh CMSAr4aTh KOH(JIMKTHI U BECTH IEPETOBOPHI;
BJIAJETh PA3IUYHBIMU CHOCOOAMU OOIIEHUS U B3aMMOJCHCTBHS, MOHHMATh
HaMEepEeHUs APYTUX JIOJIeH, IPOSBIATh YBAXKUTEIBHOE OTHOUIEHUE K COOECETHUKY
U B KOPPEKTHOU popme popMyTupOBaTh CBOM BO3PAXKEHUS; pa3BEPHYTO U JIOTUYHO
U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHMMATh M HUCIOJb30BATh MPEUMYIIECTBA KOMAHJIHONW W WHIUBUIYIHHOU
paboThI IPU pEIICHUN OMOJIOTHIECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUSI TPYNIOBHIX (HOPM B3aUMOJEUCTBUS MPHU PEIICHUH Y4eOHOU 3ajauu;
BBIOMPATh TEMATUKY U METOAbl COBMECTHBIX JEHCTBUN C yUETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEW KaXIOro 4WieHa KOJUIEKTHBA; MPUHUMATH LIETU
COBMECTHOMU JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAWHUPOBATH IEHUCTBUS MO €€
JOCTHXKEHUIO: COCTABJIATH IUIAH JCUCTBUM, PACHPEAEIATh POJIU ¢ YYETOM MHEHUU
YYaCTHUKOB, 00CYXJIaTh Pe3yJIbTaThl COBMECTHOM pabOThI; OLIEHMBATh Ka4eCTBO
CBOErO BKJIAJIa U KaXKI0T0 YYaCTHHKA KOMaHbl B



001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBbIE ITPOEKTHI, OUEHUBATH WJEU C TIO3ULMU HOBU3HBI,
OpPUTMHAJIBHOCTH, NPAKTHYECKOM 3HAYMMOCTH; OCYLIECTBIATh ITO3UTHUBHOE

CTPATErM4ECKOE MOBEICHNUE B PA3JINYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBy1aieHHe YHMBEPCAJIbHBIMU PEryJISTHBHBIMHU ACHCTBUAMM:

1)camoopranu3amnus:

UCIIOJIb30BaTh OMOIOTMUECKHUE 3HAHUSA IS BBISIBICHUS MPOOIEM U UX
pelieHuss B OKU3HEHHBIX M Y4YeOHBIX CHUTyalUsX; BBIOMpPATh Ha OCHOBE
OMOJIOTMYECKUX 3HAHMUM LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKM B CBOUX JCUCTBUSAX H
IIOCTYIIKaX IO OTHOILUEHHUIO K XUBOHM IIPUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKAIOIKX; CAMOCTOSITEIBHO OCYIIECTBIIATh IIO3HABATEIBHYIO JIE€ATEIBHOCTD,
BBISIBIIAITH IIPOOJIEMBI, CTaBUTh M (OpPMYJIHMpPOBaTH COOCTBEHHBIE 3aJaud B
00pa30BaTENbHON JEATEIbHOCTH M JKMU3HEHHBIX CHUTyalUsX; CaMOCTOATEIbHO
COCTaBJISITh IJIaH peUIeHUs MPOOJIEMbI C YUETOM
UMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEW W MPEANOYTCHUH; NaBaTh

OLICHKY HOBBIM CUTYAIIMSIM; PACIIUPATHh PAMKH Y4eOHOIO ITPEAMETAa Ha OCHOBE

JUYHBIX MPEANOYTEHUN; 1eaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBAThH €TO0,

OpaTh OTBETCTBEHHOCTH
3a pelleHue; OLIEHUBATh IPUOOPETEHHBIN OIBIT; CHOCOOCTBOBATH (POPMUPOBAHUIO U
NPOSIBICHUIO IIHUPOKOM 3PYIUMIUU B pa3HbIX O00JIACTAX 3HAHUN, IOCTOSIHHO
MOBBIIIATH CBOM 00pA30BATENbHBIN U KYJIbTYPHBIA YPOBEHb. 2)CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B ACSITEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJITATOB LIENSIM; BIAIETh HABBIKAMY ITO3HABATEILHON
pedIiekcHH Kak OCO3HaHUs COBEpIIAEMbIX IEUCTBUN U MBICIUTEIbHBIX POLECCOB,
UX PE3yJbTaTOB W OCHOBaHMI, MCHOJB30BaTh MPUEMBI pPeQIIeKCUM I OLIEHKH
CUTYallMH, BEIOOpA BEPHOIO PELICHHUS; YMETh OLEHUBATH PUCKU M CBOEBPEMEHHO
NPUHUMATh PEIICHUS 110 UX
CHU)KEHUIO; MIPUHUMATh MOTUBBI M apTyMEHTBI APYTUX MPU aHAIU3€E Pe3yJIbTaTOB
NEeSATEIbHOCTH;

3)npunsaTue cedst M APyrux:

OpUHUMATh ceOsl, TOHMMAasi CBOM HEIOCTAaTKH U JOCTOMHCTBA; NMPUHUMATD

MOTHUBBI U apIYMEHTHI IPYTUX NIPU aHATIM3€ PE3YIbTaTOB
NEeATEIbHOCTH; IPU3HABATH CBOE ITPABO M MPABO JAPYTHUX

Ha OLIMOKH; pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP

C O3ULIMM IPYTOrO YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI



[TpenmeTtHbie pe3ynbTaThl ocBoeHHs mporpammbl COO mo Owonorunm Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduaeckue A yaeOHoro npeamera «bruomorus
Hay4YHbIC 3HAHWSI, YMEHUS U CIIOCOOBI JEHUCTBUI 1O OCBOEHHUIO, MHTEPIPETAINH U
peoOpa3oBaHUI0 3HAHUH, BUIBI JICATEIHHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CHUTYyallMsX, a TakKe B peajbHBIX
KU3HCHHBIX CUTYyaIlUsAX, CBS3aHHBIX C OWoyoruei. B mporpamme mnpenMeTHbIE
pE3ynbTaThl MIPEACTABIICHBI IO TO1aM O0YUYEHHUSI.

[TpenMeTHbIC pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» 6 10
KJlacce TOJKHBI OTPaXkKaTh:

C(I)OpMPIpOBaHHOCTL 3HAaHUU O MECTE U poanu OMOJIOTHU B CHCTEME HAay49HOI'O

3HAHMS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKIIAJE POCCUMCKUX U 3apyOCKHBIX
Y4EHBIX-0MOJIOTOB B pa3BUTHE OUOJIOTUH, (YHKIIMOHATBHOM IPaMOTHOCTH YEJIOBEKA
JUJISL pEIICHUS )KM3HEHHBIX 3a]1a4; YMEHUE PACKPbIBATh COJIEPKAHNE OMOIOTHYECKIX
TEPMUHOB U TOHATUMN: KU3Hb, KIIETKA, OPraHu3M, MeTabo3M (0OOMEH BEeIeCTB U
MpEeBpallleHUe PHEPruu), TOMeocTa3 (CaMOpEeryJsius), ypOBHEBas OpraHU3AIIMS
JKUBBIX CHCTEM, CaMOBOCHIPOU3BEICHUE (PETNPOAYKIIUsI), HACJIECACTBEHHOCTb,
W3MEHYUBOCTh, POCT M Pa3BUTHE; YMEHHUE WU3JIlaraTb OWUOJOTHYECKHUE TEOpUHU
(k1eToyHasi, XpOMOCOMHAs, MYyTallMOHHAs, LIEHTpajbHAas JOTMa MOJICKYJISIPHOM
ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. . BaBunoBa) u ydenus (o
LHEHTpaX MHOTroo0pa3usi M MPOUCXOXKACHUS KylnbTypHbIX pactennii H. M.
BaBumnosa), onpeensaTh rpaHUllbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM; YMEHUE
BJIAJ€Th METOJaMH HAyYHOTO MO3HaHUS B OMOJOTWMU: HAOIIO/IEHWE W OIMKCAHHE
JKUBBIX CHCTEM, TMIPOLECCOB M  SIBIICHWI, OpraHu3aluus ¢ POBEIACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BHIJIBUXKCHUE TUIIOTE3bI, BHISIBJICHUE 3aBUCUMOCTH
MEXy HUCCIEIyEMbIMU BEIMYMHAMHU, OOBSCHEHHE TOJYYEHHBIX pPE3YyJIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHUE JI€TATh BBIBOJIbI
Ha OCHOBAHUMU TMOJYYEHHBIX pE3yJbTAaTOB; YMEHHUE BBIJIECISATh CYIIECTBEHHbBIC
NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT M DYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTM TMIPOLIECCOB: OOMEHa BEILECTB U
MIPEBPAICHUS SHEPTUH B KJIETKE, (DOTOCHHTE3a, MIIACTUYECKOTO U SHEPTETHIECKOTO
oOMeHa, XEeMOCHUHTE3a, MHWTO03a, Mei03a, OIUIOJOTBOPEHHUS, PA3MHOXKCHHUS,
WHMBUAYJILHOTO Pa3BUTHSI OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHSATH TMOJYYCHHBbIC 3HAHUS IJIS1 OOBSICHEHUS OWMOJOTHYECKUX
IPOLIECCOB U SIBJIECHUM, I NPUHATHUS MPAKTUYECKUX PELICHUM B MOBCEIHEBHOM
XKU3HM C 1Iesblo oOecrieueHrss Oe30MacHOCTH CBOEro 3J0POBbS W 310POBbS
OKPYXaIOIUX JIIOJEH, COOJIIOICHHSI HOPM TPAaMOTHOTO MOBEJEHUS B OKPY>KAIOIIEH
NPUPOJHON cpelie, MOHMMAaHUE HEOOXOJIUMOCTH HCIHOJIb30BAHUS JOCTHUKEHUN
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTHIA TUISt pPalMOHAIBHOTO



MPUPOAOIOIH30BAHUS;, YMEHHE PEIIaTh 3JEMEHTapHble N'€HETUYECKUE 3aJaud Ha
MOHO- W JWUTHOPUAHOE CKpEUIMBaHHUE, CIEIUIEHHOE HAaCJIEeJOBaHHE, COCTaBISAThH
CXEMbl MOHOTHOPHIIHOTO CKpEIIMBAHMS JJsi TMPEACKa3aHUs HaCJIeIOBaHHS
MPU3HAKOB Yy OPraHU3MOB; YMEHHUE BBINOIHATH JIA0OPATOPHBbIE U MPAKTUUYECKUE
paboThI, COOTIOATH
nmpaBuia mpu padboTe ¢ ydeOHBIM W JIAOOpAaTOPHBIM O0OPYIOBAaHUEM; YMEHHE
KPUTUYECKA OLEHMWBATh M HWHTEPIPETUPOBATh HHOOPMAIUIO OHUOJIOTMYECKOTO
coJiep>KaHusl, BKIIOYAIOUIYIO MCEBJAOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHHKOB
(cpeactBa MaccoBoil HH(pOpPMAIUH, HAYYHO-TIOMYJISIPHbIE MaTepUAbl), STUYECKHE
aCTeKThl COBPEMEHHBIX HCCIIEIOBAHUN B OHOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;
yMEHHUE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMONOTMYECKYI0 HMH(OPMALMI0O M3  HECKOJbKMX  HCTOYHHKOB, TI'PaMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI yueOHOTO mpenmera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPAXKaTh:

C(l)OpMHpOBaHHOCTB 3HAaHUU O MECTEC U POJIa OMOJIOTUH B CUCTEME Hay4HOI'O

3HaHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUs, O BKJIAI€ POCCUUCKUX U 3apyOeKHbBIX
y4E€HBIX-OMOJIOrOB B pa3BUTUE OMOJIOTHH, PYHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa
JUTSL pELIEHUS )KU3HEHHBIX 33/1a4; YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJIOTMYECKHUX
TEPMUHOB U TIOHSTHI: BUJ, MOIMYJISAIUS, TeHODOH/I, DBOJIOIHMS, IBUKYIIUE CHUIIbI
(pakTOpBI) HBONIOIMHU, NPUCIIOCOOIIEHHOCTh OPTaHU3MOB, BHUA000pa30BaHMUE,
HKOJIOTHYECKUE (DAaKTOPhI, SKOCUCTEMA, MPOIYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI,
LeNd TUTaHUs, HKOJOTUYECKas mNupamuga, OUOreoleHo3, Ouocdepa; ymeHue
u3naratb OWojormueckue Teopun (dBomoumoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKasi TEOpHUsSl SBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOibILIEBOTO
cxoncrBa K. M. bapa, uepenoBanus riiaBHbIX HaAIPaBJIECHUW U ITyTEW DBOJIOLUA A.
H. CesepiioBa, yuenus o ouocdepe B. U. BepHaackoro), onpenensite rpaHUIbI UX
MPUMEHUMOCTH K JKMBBIM CHCTEMaM; YMEHHUE BIAJE€Th METOJlaMU HAyYHOTO
NO3HaHUs B OMOJOTHM: HAOIIOJCHHE M ONUCAHUE >KUBBIX CHCTEM, IMPOLIECCOB U
SBJICHUM, OpraHu3alus ¢ MpPOBEJEHUE OHMOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bI, BBISBICHHWE 3aBUCHMOCTH MEXIY HCCIICTyEeMbIMH
BEITMYMHAMU, OOBSICHEHHE TIOJyYCHHBIX PE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX
MOHSATUH, TEOPU U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIBI HA OCHOBAHUHU TOJyYECHHBIX
pe3yJabTaTOB; yMEHUE  BBIACHATh  CYIIECTBEHHbIE  NPHU3HAKK  CTPOEHUS
OMOJOTMYECKUX OOBEKTOB: BHJIOB, NOMYJISUUN, MNPOAYLEHTOB, KOHCYMEHTOB,
pEeNyLEeHTOB, OHOreOllEHO30B U  DKOCHCTEM, OCOOCHHOCTHM  IPOLIECCOB:
HACJIECTBEHHOW WM3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHA000pa3oBaHus,
MPUCIOCOOJICHHOCTH OpPraHU3MOB, JEHCTBUA OSKOJOTMYECKUX (HaKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U MOTOKA SHEPTUH B SKOCHCTEMAX, aHTPOMOT€HHbIX



U3MCHCHUI B OKOCHCTEMax CBOCH MECTHOCTH, KpYroBOpOTa BEIIECTB M
OMOTreOXMMHUYECKHX IUKJIOB B Onochepe; yMeHre TPUMEHSTh IMOTyYeHHbBIE 3HAHUS
UL OOBSICHEHUSI OWMOJOTHYECKUX TMPOIECCOB W SBICHUM, JUIA TPUHSITHSL
MPAKTUYCCKUX PCIICHWA B ITOBCCTHEBHONW JKHU3HM C IENbI0 OOCCIICUCHHS
0€30MacHOCTH CBOETO 3J0POBBS W 3JI0POBbS OKPYIKAIOIIUX JIFOJCH, COOJIFOICHHS
HOPM TPaMOTHOTO TIOBEJCHUS B OKPY)KAIOIIEH MPUPOTHON cpeae, MOHUMaHUE
HEOOXOJMMOCTH HCIIONB30BAaHUSA JOCTIDKCHHH COBPEMEHHON OWOJIOTHH IS
pallMOHANIBHOTO  MPHUPOIOIOIL30BAHUS, yMEHHE  pemiaTh  dJEMEHTapHbIC
OMOJIOTHYECKHE 3a]a4H, COCTABIATE CXEMBI

MepPeHOCca BEMIECTB M DHEPTUHU B SKOCUCTEMaXx (IIEMU MTUTAHUS); YMCHHUE BBITOTHATh

71a00paTOPHBIC M MMPAKTHYCCKHUE pabOTHI, COOTIOIATH

nmpaBuia mpu padboTe ¢ ydeOHBIM W JTAOOpAaTOPHBIM O0OPYIOBaHHUEM; YMEHUE
KPUTHYECKH OILICHMBAaThb M HWHTEPIPETUPOBATH HHOOPMAIIUIO OHOJIOTHYECKOTro
COJIepKaHMs, BKJIIOUAOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB
(cpenctBa  maccoBoil  MHGOpPMALMM,  HAYYHO-TIOMYJSIPHBIE  MaTepualbl),
paccMaTpuBaTh  TJ00adbHBIE  JKOJOTHYECKHE TPOOJIEMBI  COBPEMEHHOCTH,
dbopMHUpOBATh MO OTHOIIEHUIO K HUM COOCTBEHHYIO TMO3UIIMIO; YMEHHUE CO3/1aBaTh
COOCTBEHHBIE THUCBMEHHBIE M YCTHBIE COOOIIEHHUsA, 0000Ias OMOJOTHYECKYIO
nH(OPMAITUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO HMCIIOJIL30BaTh MOHATHHHBIN
amnmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KonuuyecTBouacos DJIeKTPOHHbIE
Ne| HammeHoBaHMepa31eoB U (uudpossie)
1/l | TeMIPOrpamMMsl o0pa3oBaTebHbIEpPeCypChI
Bcero KonTpoabubiepadorsl  I[IpakTuyeckuepadoTbl
bubnunoreka LIOK
1 buonorus kax nayxa 2 0.5 https://m.eds00.ru/7f41c292
JKuBbie cucTeMsl U X bubnnorexa [IOK
2 OpraHu3aius 1 1 https://m.edsoo.ru/7f41c292
XUMHYCCKUN COCTaB U bubmuoreka [IOK
3 CTPOCHUE KJIETKU 8 1 https://m.edso00.ru/7f41c292
bu6nunorexa LIOK
4 JKH3HE NEATENLHOCTEIICTKH 6 https://m.eds00.ru/7f41¢292
Pazmuoxenue u
5 VH/IMBHIyalIbHOE Pa3BUTHE 5 1 bubmmorexa LIOK
OpTaHI3MOB https://m.eds00.ru/7f41c292
HacnencrBeHHoCTh 1 bubmuoreka [JOK
6 N3MEHYMBOCTHOPTaHU3MOB 8 1 https://m.edsoo.ru/7f41c292
CenexkunsiopraHu3MoB. bubnuotexa [JOK
/ OCHOBBIOMOTEXHOJIOT I 3 https://m.edso0o0.ru/7f41c292
bu6nunorexa LIOK
8 PesepBHOEBpeMs 1 1

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

YACOB I10 34 2 3.5
[TPOT'PAMME
11 KJIACC
KoauyectBouacos DJIeKTPOHHbBIE
Ne HaumeHnoBanuepasaejioB u (undpossie)
n/n TEMIpOTpaMMbI Bcero KonTtposbubiepadorsl | [IpakTinuecknepadoThbl 00pazoBaTe/LHLIEpeCyPChI
bubmuorexa [JOK
1 OBOMIOUIOHHAAOHONOT A 9 1 0.5 https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE bubnnorexa [HOK
2 JKU3HU Ha 3emie 9 0.5 https://m.edsoo.ru/7f41cc74
Opranu3msl U bubnnoreka [JOK
3 OKpyKarolascpeaa 5 1 https://m.edsoo.ru/7f41cc74
CoobmiectBa u bubnuorexa [JOK
4 AKOJIOTMYECKHECUCTEMBI 9 1 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
5 Peseparoespems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
I[MPOT'PAMME 34 2 2
IMOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC
Nel KosaunuyecrBoyacoB
eMaypoka Haranzyu
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eHUA JIeKTPOHHBbIENU(PPOBHIEOOPA30BAT
n Bce | Kontposabubie | IlpakTuyeckue eJIbHbIepecypChl
/ ro padoThbI padoThI
n
01.09 bubmuoreka [JOK
1 Burornorus B cucTeMe HayK 1 el https://m.edso0.ru/863e6122https://m.eds
07.09 00.ru/863e632a
Metoabl 103HaHUS KUBOU 08.09 — bu6mmoreka [IOK

2 TIPUPOIBI. 1 0.5 14.09 https://m.eds00.ru/863e6122
buonornyeckne CHCTEMEL,

3 IPOILIECCHI M MX U3YYECHUE. 1 1 15.09- bubmuorexa TIOK
Bxojinas npoBepounas pabora 21.09 https://m.eds00.ru/863e6564
XUMHYECKUN COCTaB KJIETKU. 22.09 - bu6mmorexa [IOK

4 Bona u MuHepanbsHbIe conn 1 28.09 https://m.eds00.ru/863e674e
benkn. Coctas u cTpoeHue 29.09 - bubnuoreka [IOK

5 0enKkoB 1 05.10 https://m.edso00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
Karanu3aTopsl. JlabopaTopHas

5 pabora Ne 1 «M3yueHue . 05 06.10 - Bubmorexa [[OK
KaTAUTHTHICCKOM aKTHBHOCTH ' 12.10 - https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajasbl)»

13.10 - bu6mmorexa [IOK
/ Yraesoast. Jlumua 1 19.10 https://m.eds00.ru/863e6870
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20.10 - bubmuoreka [JOK
8 HyxneuHosiekucnoT. ATD 27.10 https://m.eds00.ru/863e6d5c
HcTopus u MeToabl U3ydeHus 06.11 - bubmumoreka [IOK
9 kieTku. Knerounasreopust 11.11 https://m.eds00.ru/863e6e88
Knerka kak nienocrHas xuBas 13.11 -
10 cucreMa 18.11
CrpoeHnue 3yKapruoTHUYECKOn
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoenus
KJIETOK paCTEHUH, )KUBOTHBIX, 20.11 — bubnuoreka [IOK
11 | rpu6os u Gakrepuii mox 0.5 25 11 https://m.edso0.ru/863e6ffOhttps://m.edso
MHUKPOCKOIIOM Ha TOTOBBIX ' 0.ru/863e716¢
MUKpOTIpenaparax u ux
OITHCAHUE)
OOMEHBEIECTBUINMETA00IN3 27.11 - bu6mmoreka [IOK
12 M 02.12 https://m.eds00.ru/863e766¢
04.12 - bu6mmoreka [JOK
13 dotocunTes. XeMOCHHTE3 09.12 https://m.eds00.ru/863e7c98
5 11.12 - bu6mmoreka [JOK
14 OHepreTHiccKuiioomen 16.12 https://m.edsoo.ru/863e7aae
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JKU3HEeHHBIM LUK  KJIETKH.

Henenune kaetku. Mutos.
Jlaboparopnas pabora Ne 3

18.12 -

bubmuoreka [JOK

15 «HaOmonenne Mutosa B 05
KITETKaX KOHYMKA KOpEIIKa 23.12 https://m.edso0o.ru/863e7dc4
JyKa Ha TOTOBBIX
MUKpOTIperapaTax»
Buocunres Oenka. Peakmus 25.12 - bu6mmoreka [IOK
16 MaTPpUYHOTO CUHTE3a 29.12 https://m.eds00.ru/863e796e
Tpancnsaus — 08.01 - bu6mmoreka [IOK
17 OmocuHTe30eIKa 13.01 https://m.eds00.ru/863e796e
Hexnerounsie popMbl )KU3HA 15.01 - bubnnorexa [HOK
18 — BUPYCBI 20.01 https://m.eds00.ru/863e7540
2201 bubmuorexa [JOK
19 | POPMBIPa3MHOMNEHHAOPraHN3 e https://m.eds00.ru/863e81b6https://m.eds
MOB 27.01 00.ru/863e831e
5 29.01 - bu6mmoreka [IOK
20 Metios 03.02 https://m.edso00.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE
MTOJIOBBIX KJICTOK.
On0/10TBOpEHHE.
21 | Jla6opaTopHas paGora Ne 4 05 05.02 - brbmorexa LIOK
10.02 https://m.eds00.ru/863e81b6

«/3y4deHne CTpOeHUS MOJTOBBIX
KJICTOK HAa T'OTOBBIX
MHUKpOIIpenapaTax»
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NuauBunyansHOEpa3BUTHEOPT 12.02 - bubmuorexa [JOK

22 AHU3MOB 17.02 https://m.eds00.ru/863e8436
I'enernka — Hayka o

23 | HaclmenCTBEHHOCTH M 19.02- Bu6mmoreka [IOK
3MEHYMBOCTH 24.02 https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH

Y HACJIETOBaHUsI PU3HAKOB. 26.02 — Bu6uorexa [JOK
MonorubpuHoe CKperBaHue 02.03 https://m.eds00.ru/863e8878
JlurubpuHoe CKperBaHue.

25 | 3aKoH HE3aBHCHMOIO 04.03 - bubmorexa [HOK
HACITE/IOBAHMS TIPH3HAKOB 09.03 https://m.edso0o.ru/863e89a4

26 CuerieHHOEHACICJIOBAHHETIPU 0.5 11.03 - bubmmoreka [JOK
3HAKOB. 16.03 https://m.eds00.ru/863e8c60
I'eneruka nona. Hacnenosanue

27 | TIPU3HAKOB, CIETUIEHHBIX C 18.03 - bubmiorexa [OK
ONOM 22.03 https://m.eds00.ru/863e8c60
N3MeHUYnBOCTb.
HenacnencrBennas
M3MEHYUBOCTH. JlabopaTtopHast

,q |~ PadoraNes. 05 01.04 - Br6miorexa [{OK
W3yuennemonupukanoHHONK ' 06.04 https://m.eds00.ru/863e8efe

3MEHYNBOCTH,
MIOCTPOEHUEBAPUALIMOHHOTOPSI
J1a ¥ BApUALMOHHONKPHUBOM»
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HacnencrBeHHasiu3sMEeHUUBOCT 08.04 — bubnmoreka [JOK
29 b. 1 0.5 13.04 https://m.edsoo.ru/863e8efe
15.04 - bu6mmoreka [IOK
30 | Temernxatenonexa 1 20.04 https://m.eds00.ru/863e8d78
22.04 -
31 Hroroas npoBepounasi pabota 1 1 27.04
Cenekius KaK HayKa v 29.04 - bu6mmoreka [IOK
32 | npomece 1 04.05 https://m.edso0.ru/8639214
MeTtoibl U JOCTUKEHHUS 06.05 G [IOK
o .05 - noIMoTeKa
33 CEJICKIINH PAaCTCHUU U 1 .
KIBOTHBIX 11.05 https://m.edso00.ru/863e9214
BroTexHOIOTUAKAKOTPACTBITPO 13.05- bubnunoreka [JOK
34 U3BOJICTBA 1 18.05 https://m.edso00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME 34 2 4
11 KJIACC
Ne KosanuecTBouacos
Jarau3yuy | JJeKTpOHHbIenH(ppoBbIcOOpa3oBaT
n | Temaypoka Bce | KonTposbHbie IIpakTuyeckne | ..o eJIbHBIEPECYPCBI
/ ro padoThI padoThI
n
IBOJIONNS ¥ METOJIBI €€ 01.09 - but6mmorekxa [IOK
1 W3y4YCHUS 1 07.09 https://m.edso00.ru/863ea20e
Wcropus passutus 08.09 - bubmuoteka [IOK
2 MPEJICTAaBICHUA 00 YBOIOINH 1 14.09 https://m.edso0.ru/863e9570
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MukposBomtonusBxonHasnpo 15.09 - Bu6mumoteka [JOK
BEepoyHas padboTa 1 1 21.09 https://m.edsoo.ru/863e9cle
[Momynsanus xKak ’neMeHTapHas
€/IMHUILIA BUJA U HBOJIIOLUH.
JIabopartopHas padota Ne 1 1 05 22.09 - Bu6muorexa [TOK
«CpaBHeHHE BHJIOB 110 ' 28.09 https://m.edso0.ru/863e99¢6
MOP(OJIOrHUECKOMY
KPUTEPHIO»
JBroKy1ue cuiibl
(3memMeHTapHbIe (HAKTOPHI) 1 29.09- bubnnorexa [JOK

05.10 https://m.edsoo.ru/863e9da4
HBOJIIOIUH
EcrecTBenHsbIit 0TOOD M €ro 06.10 - bubnmnorexa [JOK
dbopMbI 1 12.10 - https://m.eds00.ru/863e9ed0
Pe3ynbraTsl 3BOMIONNN:
MPUCTIOCOOTICHHOCTh L 05 13.10 - Bu6morexa IIOK
OpraHHM3MOB U ' 19.10 https://m.eds00.ru/863e9fde
BUJI000pa3oBaHue.
JlaGopatopHas paborta Ne 2
«Onucanuenpucnoco0IeHHOCT
UOpraHu3Ma u
e€0THOCUTENbHOTOXapaKTepay
Hampasnenus n 20.10 - bu6muoreka [JOK
Iy TUMAKPOIBOJIFOLIUN 1 27.10 https://m.edsoo.ru/863e9cle

06.11 -
HeoGpatumocTsaBomonuu 1 1111
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Ucrtopus xu3nu Ha 3emie u 13.11 -

10 METO/IbI €€ N3YUYCHUS 18.11
['unoresbl npoucxoxaeHUS 20.11- Bu6muotexa [JOK

11 YKU3HU Ha 3emiie 25.11 https://m.edso0o.ru/863ea5a6
PasBuTHe xu3HM HA 3eMIic 110 27.11- bubnunoreka LIOK

12 ’paM U IepuoiaM 02.12 https://m.edsoo.ru/863eat6be
OCHOBHBIE 3Tarbl YBOJIOIUN

13 | PpacTHTEIHHOTO U KHUBOTHOTO 05 04.12- But6morexa LHOK
M 09.12 https://m.edsoo.ru/863ea8bc

pa.

CoBpeMeHHasICUCTEMAaOpTraHuy 11.12 - bubmmoreka [JOK

14 €CKOromMupa 16.12 https://m.edsoo.ru/863ea48e
DBOJIIONUSUEI0OBEKA 18.12 - bu6nmorexa LIOK

15 (a"TpOMIOTEHE3) 23.12 https://m.edsoo.ru/863eac2c
JBuxyuecunsl (hakTopbl) 25.12 - bubmmnoreka HOK

16 aHTPOIIOreHe3a 29.12 https://m.edsoo.ru/863ead44
OCHOBHBIECTATUUIBOIIOLITNYE 08.01 -

17 JIOBEKa 13.01
YenoBeueckue pacel U

18 | TpPUPOHBIC aTaNTaIUN 15.01 - Bubmmorexa [IOK
YenoBeKa 20.01 https://m.edso00.ru/863eaea?
PeseprubIil ypok. O6001eHIE

19 no teMe «BO3HUMKHOBEHHME U 22.01-

27.01

pa3BUTHE KU3HU Ha 3eMIIe»
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20

OKoJorusikakHayka

29.01 -

03.02
Cpenpl oOuTanus u 05.02 - bub6nmoreka [IOK

21 9KOJIOrHYecKue (HakTophbl 10.02 https://m.edsoo.ru/863eafec
AOluoTtndeckue (HakTopsl.

JlaGopaTtopnast pabota Ne 3.

29 | «Mopdonoruueckue 05 12.02- bubnmorexa LIOK
OCOBEHHOCTH PACTEHHiT U3 17.02 https://m.edso0o.ru/863eb10e
pa3HbIX MECT OOUTAHUSY.

, 19.02 - bu6nmorexa LIOK

3 | buoririeckuedakTops! 24.02 https://m.eds00.ru/863eb348
DKOJIOTMYECKUEXAPAKTEPUCTH 26.02 -

24 KHAITONYJISILINH. 0.5 02.03
Coo0rmiecTBaOpraHu3MoB — 04.03 - bubmmoreka [JOK

25 OuoreHo3 09.03 https://m.edsoo.ru/863eb46a
DKOJOTUYECKUECUCTEMBI 11.03 - bubnuoreka [{OK

26 (3KOCHCTEMBI) 16.03 https://m.eds00.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN
9KOCUCTEMBI. DKOJIOTHYECKHE

27 APAMH/IBL. 18.03 - bu6imoreka [JOK
Croii 22.03 https://m.edso0o.ru/863eb5fa

BOMCTBa’KOCHUCTEM.
Cykueccust
01.04 -
28 [IpupoanbIesKOCHCTEMBI 06.04
29 AHTPOTIOTEHHBIEIKOCUCTEMBI 08.04 -
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13.04

buocdepa — riobanpHas

15.04 -

bubnunoreka LIOK

30 skocuctema 3emau Htorosas 1
npoBepoyHas pabora 20.04 https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTUCYIIECTBOBAH 22.04 - bubnmoreka [JOK

31 usionocdepsl 1 27.04 https://m.edsoo.ru/863ebd16
YenoBeuecTBo B 29.04 -

32 ounocdepe3emin 1 04.05
Cocy1iecTBOBaHUEIPUPOIbI U 06.05 - bubnnoreka [JOK

33 YeJIOBEUECTBA 1 11.05 https://m.edsoo.ru/863ebale
PesepBubiit ypok. O600meHme

34 TEMBbI «CoobmecTBa u 1 13.05-
IKOJIOTUYECKHUE CHCTEMbD) 18.05

OBIIEE KOJIMYECTBO YACOB 34 ”E

[10 [TIPOT'PAMME
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