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HOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OHOJIOTUU TEOPETUIECKYIO OCHOBY JUISI ONIPEICIICHUS TIOX0/I0B
K (opMmupoBaHuio cojep:kaHus ydeOHoro mnpeamera «buosorus» cocTaBUIM: KOHLENTYyallbHbIE
nosoxernuss GI'OC COO o B3auMo0OyCIOBIEHHOCTH LieNiel, coJepKaHus, pe3yIbTaToOB OOyueHUs U
TpeOOBaHUH K YPOBHIO TOJTOTOBKH BBITYCKHHUKOB, IOJIOKEHHsSI 00 OONMX HENsIX W HPUHIHUIAX,
XapaKTEepU3YyIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CpeHero ooluiero oOpasoBanus B Poccuiickoit
denepanui, a TAKKE NOJI0KEHUS O crieludrke OMOJoruy, €€ 3HaUeHUH B TO3HAHUU >KUBOM MPUPOJIBI U
o0ecreYeHnr CyIECTBOBAaHUS 4YeloBeueckoro obmecTBa. CorimacHO Ha3BaHHBIM IOJIOKCHHSM,
OTIpeIeNIeHbl OCHOBHBIE (PYHKIIUH ITPOTPAMMBI TI0 OUOJIOTHH U €€ CTPYKTYpa.

IIporpamma mo Ouojoruu AaéT MpejcTaBleHHE O ILensiX, 00 oOumiel crpareruu oOy4deHHs,
BOCIIUTAHMUSI M Pa3BUTUS OOYYaIOLIMXCS CPEACTBaMHU yuyeOHOro mpeamera «buosorus», onpenenser
00s13aTeNIbHOE TMPEJIMETHOE COJEp)KaHUE, €ro CTPYKTYpPY, paclpelesieHHe IO pas3jienaM M TeMaMm,
PEKOMEHIYEMYIO IIOCIIEA0BATENbHOCTh U3YUEHHUsSI yUeOHOro MaTepuana ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH OOpa30BaTEIbHOIO IPOLECCa, BO3PACTHBIX OCOOCHHOCTEU
o0y4aromuxcs.

B nporpamme no OGHONOrMM Tak)Xe YYUTHIBAIOTCS TPeOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaInpeIMETHBIM M TIPEAMETHBIM pe3yiibTataM o0ydeHHs B (GOPMUPOBAHUH OCHOBHBIX BHJIOB y4EOHO-
MO3HABATENBHON JEATEIbHOCTH/y4eOHbIX JEHCTBHIA OOYyYaromUXCcs IO OCBOCHHIO COJCpIKAHUS
OM0JIOrN4ecKOoro 0opa3oBaHusl.

B mporpamme mno Ouonorum (9 kmacc, 0a30BbIi ypOBEHb) pealu30BaH  IMPHHLIUI
IIPEEMCTBEHHOCTH B M3Y4YE€HUU OmoJioruu, Oiarojaps ueMy B HEH IPOCMaTpUBAETCs HAINPaBICHHOCTh
Ha pa3BUTHE 3HAHWH, CBSI3aHHBIX C (OPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
LIEHHOCTHBIX OpPUEHTALUI JINYHOCTH, FKOJIOTUUECKOT0 MBIIIJICHUS, IPEICTABICHUN O 3J0pOBOM 00paze
KHU3HU U Oepe’KHBIM OTHOLIEHHEM K OKpyXkarolled npupoaHoi cpeze. [lostoMy Hapsy ¢ u3ydyeHHEM
00IIeOMOIOrMIECKUX TEOPHIA, a TAK)KE 3HAHUN O CTPOSHUH JKUBBIX CUCTEM Pa3HOT'0 PaHTa M CYIIHOCTH
OCHOBHBIX TPOTEKAIONIMX B HHUX IIPOIECCOB B MpOrpamMme IO OHOJOTMH YIEJICHO BHUMAaHHE
HCII0JIb30BAHHUIO NTOJIYYEHHBIX 3HAHUM B IIOBCEHEBHOW KU3HU Ul PEIICHUS TPUKIAIHbIX 33a4, B TOM
yuciae: NpOQWIAKTUKUA  HACIEJACTBEHHBIX  3a00JieBaHMM  4YeloBeKa,  MEIMKO-T€HETHYECKOTrO
KOHCYJIbTUPOBAHMsI, OOOCHOBAHMS OSKOJOTHUYECKH LEIeCO00pa3HOro TMOBEICHHUS B OKpYXKAIOMIeH
IIPUPOJHOM Cpele, aHalIM3a BIMAHUSA XO3AMCTBEHHOM JEATEIBHOCTH 4YEJIIOBEKAa HA COCTOSHHE
IIPUPOJHBIX M HCKYCCTBEHHBIX JKOCUCTEM. YCHJIEHHWE BHHMMAHMSA K IPUKIATHOW HANPaBICHHOCTH
yyeObHoro mnpeamera «buoiorus» MNpPOAUKTOBAHO HEOOXOJUMOCTBbIO OOECIeUeHHsl YCIOBUH JUIs
pemieHust OJHOW W3 aKTyaJbHBIX 3a7ad IIKOJBHOTO OMOJIOTMYECKOTO 00pa3oBaHUs, KOTOpas
npeanoiaraetT (HOpMUPOBAHHE Yy OOYYAIOMUXCS CHOCOOHOCTH aJalTHPOBATBCS K HW3MEHEHHSAM
JUHAMMYHO Pa3BUBAIOILErOCsS COBPEMEHHOIO MUPA.

buonoruss Ha ypoBHe cpeaHero oomero oOpa3oBaHMs 3aHUMaeT BaxkHoe MecTo. OHa
obecrieunBaeT (GOpMHUPOBAaHUE Y OOYJAIOIINXCS MTPEJICTABICHUI O HAYyYHOW KapTHHE MHpPA, PaCIIUpPsIET
1 0000mIaeT 3HAHUS O XUBOU MPHUPOJE, €€ OTIMUUTEIBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3aIlH U
OBOJIIOIUM, CO3MAET YCIOBHS JUIA: TIO3HAHUS 3aKOHOB JKMBOH MNPHUPOIBL,  (OPMHPOBAHUS
(GYHKIIMOHATBLHON T'PaMOTHOCTH, HaBBIKOB 3/J0POBOT0O M 0e30macHOro odpasa >KU3HHU, 3KOJIOIMYECKOTO
MBIIIEHMS], IEHHOCTHOTO OTHOILEHUS K )KMBOU ITPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHre OMONOTHS UMEET TaKXKe Ul PELIeHMs] BOCHHUTATEIbHBIX U Pa3BUBAIOIIUX
3ajad cpeiHero oobmero oOpa3oBaHus, couManu3auuMu oOydaroumxcs. M3ydenue Ouosnoruu
obecrieynBaeT  ycioBus A (QOPMHPOBAHUS  MHTEIUIEKTYyaJbHBIX, KOMMYHHUKAI[MOHHBIX U
MH(POPMALMOHHBIX HABBIKOB, ACTETUYECKON KYyJIbTYpPHI, CIIOCOOCTBYET HHTErpalii OMOJOTHYECKUX
3HAaHUHI C TPEJCTABICHUSAMU W3 APYrUX Yy4eOHBIX NPEIMETOB, B YACTHOCTH, (U3UKH, XUMHUH U



reorpaduu. HazBaHHBIC MOJIOKEHUS O TpeAHA3HAYeHUH ydeOHoro mpeamera «buonorus» cocraBuim
OCHOBY JJI OIpeNeieHHus] IMOJAXOJ0B K OTOOpYy U CTPYKTYpPUPOBAHHMIO €ro COJAEpkKaHUs,
IIPEJCTABICHHOTO B IIPOrpaMmMe 1o OMOJIOTrUH.

Ot10op conepxkanust ydeObHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE OCYLIECTBIEH C
MO3ULUHI KyJbTypOCOOOPA3HOI0 MOJIX0/1a, B COOTBETCTBUH C KOTOPHIM 00yYarolUecs JOKHBI OCBOUTh
3HAaHUS M YMEHHSA, 3HAUMMBbIC Ui (HOPMHUPOBAHHS OOLIEH KyJIbTYpHI, ONPEACISIOIINE aIeKBaTHOE
[IOBEJICHUE YeJIOBEKa B OKpYXarolllel NpUpOAHOH cpenie, BOCTpeOOBaHHBIE B IMOBCETHEBHON XKU3HU U
npakTudeckol aesarenbHocTH. Ocoboe MecTo B 3TOH cCHCTeME 3HAaHMM 3aHUMAIOT 3JEMEHThI
COJIep’KaHusl, KOTOpbIE CIy’KaT OCHOBOM [uisi (OpMHpOBaHHUS MPEACTABIEHUH O COBPEMEHHOMU
€CTeCTBEHHO-HAyYHOW KAapTHHE MHpPAa M LEHHOCTHBIX OPHEHTAIMAX JIMYHOCTH, CIOCOOCTBYIOLIMX
ryMaHHM3aluyu OMOJIOTHYeCKOro 00pa3oBaHMUs.

CTpyKkTypHpoBaHHE coOJepXaHMd ydyeOHOro MaTepuaja B IporpamMme IO OMOJIOTUU
OCYIIECTBJICHO C YYE€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KUBOU
IIPUPOJIbI, O €€ YPOBHEBOM OpraHu3alliy U 3BOJIOLMU. B COOTBETCTBUU C ATUM B CTPYKType y4eOHOTO
npeaMera «buonorus» BBIIENEHBI CIENYIOLIME COACpXKaTelbHble JIMHUU: «buosorns kak Hayka.
Mertoabl HaydyHoro nmno3HaHus», «Kierka kak Ouosormueckas cucreMayn, «OpraHusm Kak
Oouosiornueckas cucrema», «CucreMa m MHOT0o0Opasue OpPraHuYeCKOro MHUpPa», «DBOIIOMUS KUBOU
HPUPOJB, «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Ilenp wu3yuenust yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJIEHUE
00yJaroIMMHUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHM3allui >KUBBIX CHUCTEM pPa3HOIro
paHra U nMpuoOOpeTeHWE YMEHHMH HCIIOJIb30BaTh ATH 3HAHMS JJISi TPAMOTHBIX JICHCTBHN B OTHOIICHUH
00BEKTOB JKUBOM MPHUPOJIBI M PEIICHUS PA3THYHBIX KU3HEHHBIX MPOOIEeM.

JlocTwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM  ypOBHE
o0ecreynBaeTcs pelieHUueM CIeIyoIuX 3a1au:

OCBOEGHHME OOYy4alOIIMMUCS CHCTEMbl 3HAaHUH O OMOJIOIMYECKMX TEOPUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MIpaBWIax, CIy)KallUX OCHOBOM i1 (pOpMUpPOBaHUS NPEACTABICHUHN O
€CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOJaX HAy4YHOI'O IMO3HaHHUS, CTPOEHUH, MHOr000Opa3uu U
O0COOEHHOCTSIX JKUBBIX CHUCTEM Ppa3HOTO YPOBHS OpraHU3alllM, BbLAAOIUXCA OTKPBITHIAX U
COBPEMEHHBIX HCCIIEJIOBAHUSIX B OMOJIOTHY;

dopmupoBaHre y OOyYaroIIMXCS IO3HABATENbHBIX, WHTEIJICKTYAIBHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHaau3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJOIMM HAayYHBIX B3IVIAZOB, UACH U
IIOIXOJI0B K M3yUEHUIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aluy;

CTaHOBJICHHE y OOYyYaromuxcs oOmed KyibTypbl, (PYyHKIHMOHAIBHOW TPaMOTHOCTH, pPa3BHTHE
YMEHHUH OOBSICHATH M OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA )KUBOM MPUPOIBI HA OCHOBAHUU 3HAHUH
U OIIbITA, MOJIyYEHHBIX IIPU U3YYEHUU OMOJIOTUH;

(dbopmHpoBaHUE Y 00Y4arOIUXCs YMEHUIN WITIOCTPUPOBATh 3HAYCHUE OMOJIOTMYECKUX 3HAHUH B
[IPAKTUYECKON JEATEIbHOCTH YEJIOBEKA, Pa3BUTHHU COBPEMEHHBIX MEJMIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHH;

BOCIIUTAaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM JKMBOW IPHPOIHI,
HE0O0XOUMOCTH OEpeXHOro OTHOIIEHUS K Hel, COONIOJIeHHs ITHMYECKMX HOPM IpU MPOBEICHUU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HAaHME LEHHOCTH OWOJNIOTUYECKUX 3HAHWHA ISl TIOBBIIICHHWS YPOBHS OSKOJIOTHYECKON
KYJIBTYpPBI, U151 POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHHE NPUOOPETEHHBIX 3HAHMM W YMEHMH B TIOBCEJAHEBHOM KHM3HM I OLEHKHU
MOCTIEJICTBUIM CBOEH NIEATENbHOCTH 10 OTHOLICHHUIO K OKpYXarollled cpeze, COOCTBEHHOMY 3[10POBbIO,
000CHOBaHUE U COOTIOIEHUE MepP MTPOPUIAKTUKY 3a00ICBaHUH.



B cucreme cpennero ooOmero ob6pasoBanust «buosorus», usydaemas Ha 0a30BOM YypOBHE,
SABIIsIETCA  00s13aTENbHBIM y‘I€6HI)IM npeamMeToM, BXOoAAIIMM B COCTaB HpeHMeTHOfI obOacta
«EcTecTBeHHO-Hay4YHBIE TPEAMETHD.

JInst u3ydenust Ouonoruu Ha 0a30BOM YPOBHE CPEIHEro oO0Iero oOpa3oBaHHS OTBOAUTCS 68
4acoB (2 yac B HEJEIIO).

COAEPKAHUE OBYUYEHUSA

Tema 1. buosorusi kak Hayka.

buonorus kak Hayka. CBs3p OHOJOIMH C OOLIECTBEHHBIMU, TEXHHYECKUMHU U JIPYTUMHU
€CTeCTBEHHBIMM HayKamu, ¢uiocopueif, 3THKOH, >3CTeTHMKOM u mpaBoM. Ponbp Ouonorun B
(dbopMHpPOBaHUN COBPEMEHHOW HAyYHOH KapTHUHBI Mupa. CHcTeMa OMOIOTHYECKUX HAYK.

Metoapl TMO3HAHHS KUBOW NPUPOAbI (HAOIIOACHWE, SKCHEPUMEHT, OIMCaHHWe, H3MEpEHHE,
KJ1accu(uKalus, MOIeIMPOBaHUE, CTAaTUCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpanum:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpos, . Yorcon u @. Kpuk.

TaOnuis! 1 cxembl: «MeTobl TO3HAHUS )KUBON IPUPOIBI».

JlaGopaTopHble U NpaKTHYecKue padoThl:

IIpaktnyeckas pabora Ne 1. «Mcnonb3oBaHuE pa3IUyYHBIX METOAOB IMPU  HU3Y4YEHUHU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M HX OPraHU3ALMA.

Xussle cuctemsl (OMOCHCTEMBI) Kak MpeaMeT n3ydeHus: Ouonoruu. OTauuue *KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOIBL.

CpoiicTBa OuocHcTEM W MX pazHOOOpasue. YPOBHH OpraHU3allMM OMOCHCTEM: MOJIEKYISIPHBIH,

KJICTOYHEBIH, TKAHEBBIM, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BO, 3KOCHCTEMHbII
(6MOTreoeHOTUYECKH I ), OMOC(HEPHBIH.
JdemoncTpanum:

TaOnuis! u cxembl: «OCHOBHbBIE IPU3HAKY JKU3HWY», «Y POBHU OpraHU3aL[UH KUBON IPUPOIBD).

Oo6opynoBanue: Mojaens Moiekybl JJHK.

Tema 3. XuMn4ecKkuii COCTaB M CTPOEHHUE KJIETKH.

XUMHUYECKUH COCTAaB KIETKU. XUMUYECKHE JIEMEHThI: MaKPOIJIEMEHThI, MUKPOAJIeMeHThI. Bona
Y MUHEpaIbHbIC BEIIECTBA.

@OyHKIMU BOABI 1 MUHEPAJIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHYECKOro OaiaHca.

benku. CocraB u crpoeHue OeIKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnmble u
3aMEHHUMbIE aMUHOKHUCIIOTHl. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OEIKOBOW MOJEKYIIbI
(mepBUYHAs, BTOpPHYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTypa). XHUMHUYECKHE CBOHCTBAa OEIKOB.
Buonornveckue pyHKINN OEIKOB.

@®epMeHThl — Owuojormueckue KaranuzaTopsl. CrTpoeHue QepmMeHTa: aKTHBHBIA IIEHTP,
cyoctpatnas crenupuyHocts. Kodepmentsl. Butamunbl. OTnuunst GepMEHTOB OT HEOPTaHUYECKUX
KaTaJau3aToOpOB.

VYrneBonpl: MoHOcaxapuibl (TJIIOKO3a, pubo3a W JAe30KcupuOo03a), aucaxapuabl (caxaposa,
JIAKTO03a) U MoJIncaxapuabl (Kpaxmal, IIMKOreH, eJToi03a). buonornueckue GpyHKIMU yriieBOAOB.

Jlunuaer: Tpurnuuepunbl, Gochomunuasl, crepouabl. [ 'napodunbHO-TUAPO(HOOHBIE CBOWMCTBA.
buonoruueckue ¢ynknun aunuaoB. CpaBHEHUE YIIeBOIOB, OCIKOB W JUMUAOB KaK HCTOYHUKOB
SHEPIrUM.

Hykneunosbie kucimorel: JJHK u PHK. HykneoTtuabpl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue n pynkunu JJHK. Ctpoenue u pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHKumu.



Hurtonorust — Hayka o kietke. Kierounas Teopusi — npuMep B3aMOJICUCTBUS UAeH U (PAKTOB B
HAy4YHOM I103HAaHUU. MeTO/1bl U3yUeHUS KIIETKH.

Knerka kak nemoctHas »kuBas cucteMa. OOmMe NpHU3HAKU KIETOK: 3aMKHYyTas Hapy>KHas
memOpaHna, monekyibl JJHK kak reneTnueckuii anmapar, cuctemMa CUHTe3a Oeska.

Tunsl  kJIeTOK:  dyKapuoThyeckas U npokapuotruyeckas. OcCOOEHHOCTH  CTpOEHUS
npokapuoTHdeckor kieTku. Kierounas crenka Oakrepuil. CTpoeHHE DYKaPHOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTEIHHOMN, J)KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KICTOYHAs CTEHKAa, IJIMKOKAJIMKC, HX (YHKIHH.
[Tmazmaruueckass MemOpana, e€ cBoiictBa u ¢yHKmuu. LluToruilasma u  e€  OpraHoOMBI.
OpnnomeMmOpannbie opraHouasl kietku: OIIC, anmapar ['onbaxku, nauzocombl. [lonmyaBTOHOMHBIE
OpraHouzbl KIETKH: MUTOXOHJpPHH, IIacTHibl. lIpoucxoskieHne MUTOXOHIpPHM M IutacThl. Bunuel
wiactua. HemeMOpaHHble OpraHoM bl KJIETKU: pUOOCOMBI, KJIETOYHBIN LEHTpP, LEHTPUOIH, PECHUYKH,
KryTuku. yHKINMK OpraHou0B KIIeTKU. BriitoueHusl.

Snpo — perymsTtopHblidi 1eHTp KiIeTku. CTpoeHuWe sapa: siiepHas o00J04YKa, Kapuoria3ma,
XPOMAaTHH, SAPBILIKO. XPOMOCOMBI.

Tpancnopt BelecTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. Jlesenryk, P. I'yk, T. llIBann, M. llnetinen, P. Bupxos, JIx. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panxnun, K. M. bap.

Huarpammsl: «Pacnipenenenne XuMUYECKUX JIEMEHTOB B HEKMBOM mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEC».

Tabmuis! u cxemsl: «llepuoanueckas TadnauIa XMMUUYECKUX JIEMEHTOBY, «CTpPOEHHUE MOJIEKYJIbI
BOJbD», «buocunres Oenka», «CTpoeHue Moiekyinsl Oenka», «CtpoeHue dpepmenta», «HykinenHoBble
kucnotel. JITHK», «Ctpoenue monekynsl AT®», «CTpoeHue 3yKapMOTHYECKOW KIIETKn», «CTpoeHue
KUBOTHON KIETKW», «CTpOeHHEe pAacCTUTENbHOW KIETKM», «CTpOEHHE NPOKAPHOTHYECKON KIIETKW»,
«CTpoeHue sipa KIETKW», «Y TIeBOABD, «JIMIuIbD).

OOopynoBaHue: CBETOBOM MHKPOCKONI, OOOpYyAOBaHUE MJisi TPOBEACHUS HAOIIOJCHH,
M3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIPETIapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKT€pHUaIbHbIX KIETOK.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

JlaGopatopnast pabora Ne 1. «/3yueHune KatanuTUYeCKOi aKTUBHOCTU (EpPMEHTOB (Ha IpUMepe
aMMJIa3bl WM KaTala3bl)».

JlaGopatopHnas pabora Ne 2. «/3yuenune crpoeHust KI€TOK pacTeHUH, )KUBOTHBIX U OaKTEepHil 1101
MHUKpPOCKOIIOM Ha F'OTOBBIX MUKpOIIpenaparax v ux ONUCaHUE».

Tema 4. /KusHeaessTeJIbHOCTD KICTKH.

OOMeH BemecTB, WIM METa0O0IM3M. ACCUMHISIMS (IUTACTHYECKUH OOMEH) M AMCCUMMIISALIUS
(oHepreTUyecKuii 0OMEH) — IB€ CTOPOHBI €AMHOTO Mpolecca MeTaboau3Ma. Poib 3aKOHOB COXpaHEeHHUs
BEIIECTB ¥ SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tumer oOMeHna BemecTB: aBTOTpo(dHBIN 1 TeTepoTpodHEIA. Poik ¢pepMeHTOB B 00MEHE BEIIECTB U
IIPEBPALLICHUH SHEPTUU B KJIETKE.

®otocunres. CeroBast U TeMHOBas ¢a3bl poTocuHTesa. Peakuu ¢porocunresa. 3¢ (HeKTUBHOCTh
¢dorocunTe3a. 3HaueHue (GpoTocuHTE3a A KU3HU Ha 3emiie. BiusHue yciaoBuil cpenbl Ha (POTOCHHTE3
Y CIIOCOOBI TIOBBIIICHHS €r0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUI.

XeMocuHTe3. XeMOCHHTE3Upytolue 0akTepuu. 3HaYeHUe XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIie.

OHepreTudyeckuii oOMeH B KJeTKe. PaciueruieHue BeLecTB, BBIJICIEHUE U aKKyMYyJIMPOBaHUE
SHEPIUH B KJIETKE. DTalbl 3HepreTnyeckoro oomena. I'nukonus. bpoxkenue u ero Buasl. Kucnoponxoe
OKHCJICHHe, WIN KieTouHoe npixanue. OxucnurtensHoe (ocopunupoBanne. IddekTuBHOCTH
SHEPreTUUecKOro oOMeHa.



Peaknun matpuunoro cuntesa. ['enernueckas uadopmarnus u JJHK. Peanuzanus renerndeckoit
nHpOpManuy B KiIeTKe. | eHeTnyeckuii Koa U ero cBoiicta. TpaHckpurus — Mmatpuunbiid cuate3 PHK.
Tpaucnsiius — Ouocunrtes3 6enka. Dtanbl Tpancnsuuu. Koauposanue amMmuHokuciaor. Ponb pubocom B
OouocuHTe3e Oemnka.

Hexnerounsie Gopmbl xu3HH — BUpychl. Mctopust otkpeitusi BupycoB (. M. ViBanoBckuii).
OcoOeHHOCTH CTPOCHUS M KU3HEHHOTO IHKJIA BUPYcoB. baktepnodaru. bonesnu pacteHni, >)kUBOTHBIX
U YeloBeKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHonedunurta yenoBeka (BUY) — Bo3Oyautens
CIIMda. OOpaTHass TpaHCKpHUILHKs, peBepTaza M wuHTerpasa. IIpodunaktuka pacnpocTpaHeHus
BUPYCHBIX 3200JICBaHUN.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konbuos, 1. . UBanosckui, K. A. Tumupszes.

Tabmumpr u cxembl: «Tumnbel nutanus», «Metabonuszm», «MUTOXOHAPUI», «IHEPreTUYECKUIN
obmen», «Xioporutacty, «D@otocunresy», «Ctpoenue JHK», «CtpoeHne u GyHKIMOHUPOBAHHUE T€HAY,
«CuHre3 Oenkay, «I'enernueckuit kony», «Bupycs», «bakrepuodarny, «CTpoeHHE U KUZHESHHBIH ITHKIT
Bupyca CIIN/]a, 6akrepuodaray, «Pemnukamms JJHK».

Ob6opynoBanue: moaenu-anmaukanuu «Yasoenne JJHK u Tpanckpumniusy, «buocunres 6enkay,
«CTpoeHue KIeTkn», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe U HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1MKI, WIM S>KA3HEHHBIM 1MKI KieTku. HMutepdaza u  murto3. Ilpomeccsl,
npoTekaronue B uurepdasze. Perunkanus — peakuus marpuanoro cuntesa JIHK. Ctpoenue xpomocom.
XpOMOCOMHBIN HA0OP — KaprOTHUII. JIMIUTONTHBIA ¥ TaIlJIOUTHBI XPOMOCOMHBIC HAOOPBI. XPOMaTH/IBI.
[uronornyeckre OCHOBBI Pa3MHOKEHHUS U HHIMBUYAJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knerkn — muro3. Craauu murosa. [Ipomeccel, mpoucxoasiiye Ha pa3HbIX CTaIUAX
MHUTO3a. BHOIOrHueckuii cMbICI MUTO3A.

[IporpamMmmupyemas rubesb KIeTKH — aromnTo3.

@®opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe W ToJoBoe. BuIpl 0ecrmonoro pa3MHOXKEHUS:
JeTICHHE HAJBOE, ITOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETETATUBHOE
pa3MHoO)keHue. MIcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JJIs1 CEIEKLIHNH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUSA OT OECIOIOrO.

Metios. Craguu meitosa. [Iporeccel, mpoucxoasiiye Ha cTaausx Meios3a. [lopegenue xpomocom
B Meiio3e. Kpoccunrosep. buonornueckuii CMpICII M 3HAUEHHUE MEWO03a.

I'amerorenes — mporecc oOpa3oBaHMsI TOJOBBIX KIETOK Yy >KMBOTHBIX. [loloBbIE >Kemne3bl:
CEMEHHUKM M sMYHUKU. OOpa3oBaHWE U DPA3BUTUE IOJOBBIX KIETOK — rameT (crepmaro3ouf,
AHUIIEKIIETKA) — cliepMaToreHe3 u oBoreHe3. OCoOEHHOCTH CTPOEHHUS SHIEKIETOK M CHEPMAaTO30M/10B.
OnnonorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTreHe3). OMOpHUOHANbHOE pa3BUTHE (3MOpHOreHe3). DTarbl
SMOpPUOHANILHOTO PAa3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX: APOOJIECHUE, TacTPYJSIUs, OpPraHOTeHEs3.
[ToctamOproHambHOE  pa3BUTHE. THUMBI MOCTOMOPHOHANBHOTO PAa3BUTHA: MNpPSIMOE, HENpsMoe
(mmunHOYHOE). BnmsiHMe cpenbl Ha pa3BUTHE OPraHM3MOB, (DAaKTOpPBL, CIIOCOOHBIE BBI3BIBATH
BpPOX/IEHHBIE YPOJCTBA.

Poct u pasButue pacrenuii. OHTOre€He3 LBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHHU, CTaauu
pa3BUTHS.

JdemoncTpanum:

Tabmumper 1 cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «/[BoiiHOE OIIOIOTBOpPEHHE Y
IBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHue KIETKU OakTepuii»,
«CTpoeHHE TIOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbl», «Kierounsii mukim», «Permukanus JHK»,
«Mwuto3», «Meno3y, «IIpsamoe u HenpsAMoe pa3BUTHEY, «] ' aMeTOreHe3 y MIIEKOIUTAIOLIUX U YETIOBEKA,
«OCHOBHBIE CTaIMM OHTOI'CHE3a.



OOopynoBaHue:  MHKpPOCKOI, MHUKporpenapatel  «CrepMaTo3ouIbl  MIIEKOIHUTAIOLIETOY,
«SlinexiieTrka MiEKomuTaromero», «KapuoknHes B KJIETKaxX KOpEIIKa JIyKa», MarHUTHAas MOJIEJIb-
anruikanus «/lenenue kierkm», moaens JIHK, moaens Merada3sHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYecKue padoThl:

Jlaboparopuass pabora Ne 3. «HaOmromeHne MuTO3a B KJIETKaX KOHYHMKA KOpEIIKAa JIyKa Ha
TOTOBBIX MUKpOIIpErapaTaxj.

Jlaboparopnas pabora Ne 4. «V3ydeHue CTpOEHHUS TOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciieacTBeHHOCTH M H3MEHYHUBOCTH OPTraHU3MOB.

[Ipeamer u 3amaun reretuku. Mcropus pa3Butus reHeTuku. Poip 1uTonoruu u sMOpPHUOJIOTHN B
CTaHOBJICHUH T'€HETUKHU. Bkiiajg poccuiickux M 3apyOeXHBIX YUYEHBIX B Pa3BUTHE T€HETHKH. MeTOMbI
TeHETUKH (TUOPUIOJIOTUYECKUI, IIMTOIeHETUYECKUH, MOJEKyIapHO-TeHeThuuecKkui). (OCHOBHBIE
TEHETUYECKHE MOHATHUS. [ eHeTnUecKas CHMBOJIMKA, HCIIOJIb3yEMasi B CXEMAX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HacCJIeI0OBaHUs MPHU3HAKOB, ycTaHoBIeHHble . Menaenem. MonoruOpuanoe
CKpelllMBaHue. 3aKOH eAMHO-00pa3us THOPHUIOB MepBOro nokoneHus. [IpaBuino qoMuHUpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramer. [1oHOE M HENMOJIHOE JOMUHUPOBAHHUE.

JurubpuaHoe CKpELIMBaHHUE. 3aKkoH HE3aBUCUMOI'0 HacJIeA0BaHUs IIPU3HAKOB.
[uTtoreHeTn4yeckue OCHOBBI  JUTHOPUIIHOTO  CKpEIIMBAHUSA. AHAIM3UPYIOIIEE CKpEIIMBAHHE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHS T€HOTUIIA OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. Pabota T. Moprana mo ciremnjieHHOMY HaclleJJOBaHHIO
reHoB. Hapy1ieHue creneHus reHoB B pe3yibTaTe KpOCCUHIOBEpPA.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTnYeCKne KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpEAENIEHUE Io0Jia. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporameTHble Opranu3Mel. HacienoBanue npus3HakoB, CLEIVIEHHBIX C TIOJIOM.

N3menunBoCTh. Buapl M3MEHUMBOCTU: HEHACJEACTBEHHAs M HacieAcTBeHHas. Poib cpenbl B
HEHACJICJICTBEHHOW  W3MCHYMBOCTH.  XapaKTePUCTHKA  MOIAU(PUKANMOHHOW  M3MEHYHBOCTH.
BapranvoHHBIN pAx W BapuanuoHHas Kpuaid. Hopma peakuum npusHaka. KoaudecTBEeHHBIE H
KaueCTBEHHbIC MIPU3HAKU U X HOpMa peakuuu. CBoHCTBAa MOIU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBennas, WM FeHOTHIIMYECKAs, H3MEHUMBOCTh. KOMOMHAaTHBHAS N3MEHYUBOCTE. Meiio3
U TIOJIOBOM TpoIiecC — OCHOBAa KOMOWHATHBHOM HM3MEHYMBOCTH. MyTalMOHHAS W3MEHYHBOCTD.
Knaccudukanus MyTtanuii: reHHbIE, XpPOMOCOMHBIC, T€HOMHBbIE. YacToTa W MNPUYUHBI MYyTaIUil.
Myrarennsie (akTopbl. 3aKOH TOMOJOTHYECKHX psIOB B HacleACTBEHHOW u3meHuuBoctu H. .
Basunosa.

BresnepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka wuenoBeka. Kapuotun denoBeka. (OCHOBHBIE METOJbl TE€HETUKHM YEJIOBEKa:
reHEaJOTHYeCKHil, OMM3HELOBBIN, [IUTON€HETUYECKUN, OMOXUMHUECKUNA, MOJIEKYISIPHO-T€HETUYECKUH.
CoBpeMeHHOE OIpe/Ie/ICeHUE TeHOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAaHUE, F€HOTUIIMPOBAHHUE, B TOM
grciie ¢ nomotibo [111P-ananu3a. HacrencreeHHbIe 3a00/IeBaHUs YSIIOBEKA: TeHHBIC 00JIE3HU, O0JIe3HU
C HACJIEICTBEHHON MPEPacIoiI0KEeHHOCThI0, XpOMOCOMHBIE 0oJie3HH. COMaTHYECKne U TeHEPaTUBHBIC
myTtanuu. CTBOJIOBBIE KJIETKHU. [IpUHIUIIBI 310pOBOTr0 00pas3a >KU3HH, TUATHOCTUKHU, TPODUIAKTHKU U
JICYCHUs  TEHETUYeCKUX  Oosie3He.  MeauKo-TeHeTUYeCKOe  KOHCYIbTUpPOBaHHE.  3HAYCHUE
MEIUIIMHCKOU TeHETUKH B MPEJIOTBPAIICHUH ¥ JICYCHUN TCHETUYECKUX 3a00JICBaHUI YEITOBEKA.

JdemoncTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-Pecosckutd,
H. U. BaBuiios.

Tabnuubl u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKasi OCHOBa», «3aKOH
pacHICTUICHHs] W €ro IIUTOT€HETUYEeCKass OCHOBa», «3aKOH YHCTOTHI rameT», «Jlurubpumnoe
ckpemuBanue»,  «lluromoruueckue - OCHOBBI  JUTHMOPHIHOTO  CKpemiuBaHus»,  «Meios3y,



«B3auMoelicTBE AJJIEIbHBIX T€HOBY», «['€HETMYEeCKHE KAapThl PACTECHHM, >KUBOTHBIX U YEJIOBEKA,
«['eneruka nona», «3aKOHOMEPHOCTH HACJIENOBaHUS, CLEINIEHHOTO ¢ MoJoM», «KapuoTumsl yenoBeka
U KUBOTHBIX», «BUIbI M3MEeHUMBOCTY, «Moau(pUKalMOHHAas U3MEHYNBOCThY, «HacnenoBanue pesyc-
baktopay, «I'eHeTuka rpymnn KpoBuy», «MyTallmOHHASI U3MEHUHUBOCTDHY.

Ob6opynoBanue:  monenu-ammnkanuu — «MoHoOTHOpuAHOE — cKpemmBaHue»,  «HemonHoe
JOMHUHUpOBaHHE», «/lurmOpumaHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHUKPOCKON U
MuKpomnpenapar «J{po3zoduna» (Hopma, myTrauuu GopMbl KPbUIHEB U OKpPAcKu Tena), repbapuii «['opox
IIOCEBHOM.

JlaGopaTopHble M IpaKTHYeCKue padoThI:

Jlaboparopuass pabora Ne 5. «M3yueHue pe3ylbTaTOB MOHOTHOPHIHOTO W JUTHOPUIHOTO
CKpEIIMBaHUA y IPO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTax».

Jlaboparopnas pabora Ne 6. «/3yueHne MOAM(PHUKAIMOHHON HN3MEHUYMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO PsI/1a U BAPUALIMOHHON KPUBOI.

JlaGopatopnast padota Ne 7. «AHanmu3 MyTanuii y Jpo30(uiisl Ha TOTOBBIX MUKPOIpEnapaTaxy.

[TpakTuueckas pabora Ne 2. «CocTaBiieHHe U aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenekiusi Kak Hayka M TpoIeCC. 3apOKICHHME CeNeKUUd M nomectukanus. Ydyenue H. .
BaBuioBa 0 1eHTpax TMNPOUCXOXKIEHUS HM MHOro00Opa3us KyJbTYpPHBIX pacTenuil. LleHTpsr
MIPOUCXOXKACHUS TOMAITHUX )KUBOTHBIX. COpT, OPOJA, IITAMM.

CoBpeMeHHbIE METOIbI CENEeKIIMU. MacCOBBIM U MHIUBUYaIbHBI OTOOPHI B CEIEKIIUU PACTEHUN
1 KUBOTHBIX. O1leHKa 3KcTephepa. BiM3KkopoACTBEHHOE CKpelMBaHue — UHOpUAUHT. Yucras JuHUS.
CkpemBanue 4HMCTHIX JUHUUA. ['ereposmc, mnm ruOpugHas cwia. HepoacTBeHHOE CKpelMBaHUE —
ayrOpunuur. OtnanéHHas rubpuguzanus U e€ ycrexu. VICKycCTBEHHBI MyTareHe3 U IMOJIy4YeHHE
MOJIMILIONAOB. JJOCTHXKEHUS CeNeKIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib OPOU3BOACTBA. ['€HHas MH)KEHepus. OTambl CO3JaHUs
pexomOunanTHOU JIHK u Tpancrennbix oprannsmoB. Kierounas nrxenepus. KileTo4Hble KyabTypBhI.
MUuKpOKIIOHAIBHOE Pa3MHOKEHHE pacTeHUHN. KionupoBanue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3SIUCTBEHHBIX OPTaHU3MOB. JKOJOTHYECKHE U dTHYeckue mpoodieMbl. MO — reHeTndecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JeMoHcTpanuu:

[Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuie! 1 cxembl: kKapTa «LIeHTpbI MPOUCXOKACHHUS U MHOT00Opa3us KyIbTYPHBIX PAaCTCHUID»,
«[Topoapl OMAIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OToaléHHAs TUOPUIU3AIUD,
«Pabote akamemuka M. @. Msanosa», «l[lomumrongusy, «O0bekTsl OMOTEXHOIOTHNY, «KileTouHbBIE
KYJIBTYpHI U KJIOHUpOBaHUE», «KOHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISKH TUIOJOB M KOPHEIUIOA0B TUKUX (DOPM M KYJIBTYPHBIX COPTOB PAaCTEHUH,
repOapuii «CelbCKOX03SUCTBEHHBIC PACTEHUS.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

Okckypcusi «OCHOBHBIE METOJbI M JIOCTHKEHHUS CEJICKIUM PACTEHUH W IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBINA YIaCTOK, B TEIUIMYHOE XO3SHCTBO,
1abopaTopuI0 arpOyHUBEPCUTETA UITU HAYYHOTO LIEHTPA)».

Tema 8. JBosnronMOHHAsA OHOJIOTHS.

[IpeanochuIKy BO3ZHUKHOBEHHUS 3BOJIIOLMOHHON TEOPUHU. DBOJIIOLMOHHASA TEOpUs U €€ MECTO B
Ouosorun. BnusiHue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHU U APYTUX HAYK.

CeugerenbcTBa 3BOMIOLMU. [[aeOHTOIOrMYECKHUE: TOCIEI0BATEIbHOCTh IOSABICHHUS BHUJIOB B
MAJICOHTOJIOTUYECKO JIETONHCH, TepexoaHbie Gopmbel. bruoreorpaduyeckue: CXOACTBO M pa3iindue
¢bayH u prop MaTepuKOB U OCTPOBOB.



OMOpHOJIOTHYECKHE: CXOJACTBA W pa3nuyusi SMOPHOHOB pa3HBIX BUAOB IT03BOHOYHBIX.
CpaBHUTENIPHO-AaHATOMUYECKHUE: T'OMOJIOTHYHbIE, AHAJOTUYHbIE, PyJAUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHU3MOB  HACJEICTBEHHOCTM M  OCHOBHBIX
MeTa0O0JIMYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. [Ipeanoceuiku BOZHUKHOBEHHUS JapBUHM3Ma. [[Brxkyuniue
CWJIbI 3BOJIOLUHM BHIOB 10 JlapBHHY (M30BITOYHOE PAa3MHOXKEHHE IPU OrPAaHUYEHHOCTH PECYPCOB,
HeolpeesEHHasi U3MEHYUBOCTb, 00pb0a 3a CyLECTBOBAaHHUE, ECTECTBEHHBIN 0TOOD).

Cunternueckas Teopus sBotorun (CTD) u e€ 0OCHOBHBIE MOJI0KEHUS.

Muxkpossomtonus. [Tonmynsnus kak eIMHALIA BUA U YBOJIIOLUN.

JBwkymme cuiabl (QakTophl) IBOJIONMK BUIAOB B MpHpoae. MyTallMOHHBIN Mpomecc |
KOMOMHATHBHAs1 U3MEHUUBOCTh. [lonysiiMOHHbIE BOJIHBI U Apeiid reHoB. M30s1usa u Murpamusi.

EcrecTBeHHbIi 0T00p — Hanpasisonuil Gpaxkrop 3Boaroru. @opMbl eCTECTBEHHOTO 0TOOpA.

[TprcrocoOaeHHOCTh OPraHU3MOB Kak pe3ysbTaT dBoitonuu. llpumepsr mpucnocobieHuld y
OpraHu3MoB. ApoMop(o3bl U UIUO-aJalTaLUH.

Bun wu  BugooOpasoBanue. Kputepum Buga. OcHoBHble (opMbl  BHI00Opa30BaHUA:
reorpaguueckoe, 3K0JI0rHYecKoe.

Maxkpospomtorsi.  Dopmbl  3BoOJOLMU:  (UIETUYECKAs, JAUBEPreHTHAs, KOHBEPIECHTHa,
napaensHas. HeoGpatumMocTs 9BOIIOLINH.

[IponcxoxzaeHue OT HECHELMAIU3UPOBAHHBIX IpeakoB. IIporpeccupyromas crnennamu3anus.
AnanTuBHas paguanusl.

JdemoncTpanum:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens,
®. Mromep, A. H. Cesepiios.

TaOmuipl 1 cxembl: «Pa3BUTHE OpraHMYECKOro MHpa Ha 3emie», «3apOAbIlKd MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl O00prObI 3a cymecTBoBaHue», «EctecTBeHHBIN OTOOPY,
«MHorooOpa3ue COpTOB pacTeHuit», «MHorooOpazue TMOpoJ KUBOTHBIX», «llomynsuuny,
«MyTanoHHasi HM3MEHUUBOCTHY, «Apomopdo3bel», «amoamantanmum», «OOmas nereHepanus»,
«IBmwxymme cuiibl 3Bomonun», «Kapra-cxema mapmipyra myremectBus Y. JlapBunay, «boprba 3a
cyuiectBoBanue», «lIpucnocobmeHHocTs opranusmoBy», «['eorpaduueckoe BHUI000pa3OBaHUEY,
«DKOJIOTUYECKOE BHI000PA30BAHHE.

Oo6opynoBaHue: KOJUICKIUS HACEKOMBIX C PA3IMYHBIMHA TUIIAMH OKPACKH, HA0Op TIOIOB M CEMSH,
kosutekuust «IIpuMepsl 3aIMTHBIX TPUCIIOCOOIEHUN Y KUBOTHBIX», MO/IeTb «OCHOBHBIEC HAalpaBICHUS
ABOJIIOLIMNY, 00bEMHAsA Moieb «CTPOEHHE FOJIOBHOI'O MO3Ia I03BOHOYHBIX).

buoreorpaduueckas kapra mupa, Koiekius «PopMbl COXpaHHOCTH UCKOIMAEMBIX >KMBOTHBIX U
pacteHuii», ™opaenb ammukaiusa «llepekpéct xpomocom», BiaxHble mpenaparsl «Pa3BuTue
HacekoMoroy», «Pa3Butme nsrymkm», Mukpomnpemnapar «/Ipozodmiay (Hopma, MyTranuu (OpMBI
KPBUIHEB U OKPACKHU Teja).

JlabGopaTopHble U NpaKTHYecKue padoThl:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHUECKOMY KPUTEPUION.

Jlaboparopuas padota Ne 2. «Onucanne IPHUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapaKTepay.

Tema 9. Bo3HukHOBeHHe M pa3BUTHE KU3HU Ha 3eMuie.

JloHay4yHble MpPEICTaBICHUS O 3apOXKJICHUH XKU3HU. HayuHble rMnoTe3pl BOSHUKHOBEHHUS KM3HU
Ha 3emue: aOMOTreHe3 W MaHCHepMus. XUMHUYecKas 3BONIONHSA. AOMOTEHHBIH CHHTE3 OpPraHHYECKUX
BEUIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE TMOATBEPKACHUE XUMHUYECKOW 3BOJIIOLUU.
Hauanbubie stanbel 6uonorunueckoit spomonuu. ['mnoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX



CTPYKTYp ¥ BOSHUKHOBEHHE MPOTOKJIECTKHU. [lepBbie KiIeTKH U UX 3BOJOIMSA. POpMUPOBAHNE OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie no 3pam u nepuojaMm. Karapxei. Apxeickas U NpoTepO30McKas pbl.
[Taneosoiickas 3pa u €€ mepUoOAbl: KEMOPUNCKHIA, OPIAOBUKCKUH, CUIYPUICKUH, EBOHCKUH,
KaMEHHOYT'OJIBHBIN, IEPMCKHUH.

Me3o30iickas opa 1 €€ Nepuoabl: TPHACOBBIN, FOPCKUHI, MEJIOBOM.

KaitHo3oiickas 3pa u €€ nepuopbl: ajJeoreHOBbIi, HEOT€HOBBII, AHTPOIOT€HOBBIH.

XapakTepucTuka KiumaTa W TIE0JIOTHYECKUX MporeccoB. (OCHOBHBIE 3Tallbl  3BOJIOLHU
PacTUTEIBHOTO U XUBOTHOIO MHpa. ApoMopdo3bl y pacTeHUH U KUBOTHbIX. llosBieHue, pacuBer u
BBIMHpAHUE TPy KUBBIX OPTraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oOTpakeHue 3BoJolri. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIIbI
OpraHU3MOB.

DOBotonus 4yesioBeKka. AHTPOIOJIOrHs Kak Hayka. Pa3BuThe mpelncTaBiIeHUH O MPOUCXOXKIEHUU
yenoBeka. MeTonbl H3ydeHus aHTpororeHe3a. CXOACTBa M pPA3IMyusl 4YEJIOBEKA M KUBOTHBIX.
CucremMaTn4ecKoe MoJJ0KEHHUE YEIOBEeKa.

JBmxymue cuibl (paxTopsl) aHTpornoreneza. HacnencrtBeHHass H3MEHUYMBOCTh M €CTECTBEHHBIN
or6op. ObmecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAHH TPYya, MBIIIJICHHE, PEYb.

OcCHOBHBIE CTa/IMM U BETBH 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenbli, YenoBek
NpAMOXOJAILMK, YenoBek HeaHAepTalbCKUM, YenoBek pa3ymHbld. HaxoIkyu MCKONAeMBIX OCTAaTKOB,
BpEMs CYIIIECTBOBaHHUS, 00JacTh pacIpOCTpaHEHUs, 00bEM FOJIOBHOT'O M0O3ra, 00pa3 )KU3HH, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpoIeouHas (eBpa3uiickas), HErpo-
aBCTpaJIONIHAs (3xBaTOpHANIbHASA), MOHTOJIOUTHAS (a3maTcKo-aMepHKaHCKas). Yeptol
MPHUCTIOCOOJICHHOCTH MPEACTABUTENCH YeOBEUECKMX pac K YCIOBHUSIM CYIIECTBOBaHUA. EIMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. K. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmuis! u cxemsl: «Bo3HukHoBeHHEe ColHEUHOW cucTeMbl», «Pa3BUTHE OPraHnYecKoro MUpay,
«PacturenbHas knetkay», «KuBoTHas kineTka», «lIpokapruoruueckas knerka», «CoBpeMeHHas cucTeMa
OpraHMYecKoro Mupa», «CpaBHEHHE aHAaTOMMUYECKUX YEPT CTPOCHUS YEJIOBEKAa U YEJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa NaJICOHTOJOTHUYECKUX HAXOJOK TPEJAKOB COBPEMEHHOTO YeNIOBEKay,
«/IpeBHeiimue moam», «pesHue noamn», «llepBsie coBpeMeHHbIE 0Ny, «HenoBeueckue pacs.

Ob6opynoBanue: myisku «[Ipoucxoxaenue yenoBeka» (0I0CTHI aBCTPAIONUTEKA, TUTEKAHTPOIIA,
HEaHJIepTalblla, KPOMAaHbOHIA), CJENKH WM H300paKEHUsT KaMEHHBIX OpYIUi IEepBOOBITHOTO
yesioBeka (KaMHHU-YONTephl, pyOuiia, ckpebiia), TeoXpoHosorndyeckas tabnuia, KojuieKuus «Dopmbl
COXPaHHOCTH MCKOMAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKTHYecKue padoThl:

[Ipaktuueckass pabora No 1. «/3yueHue HCKOMAEMBbIX OCTATKOB PACTEHUW U JKUBOTHBIX B
KOJUIEKLIMUSIX.

DKCKypcHsi «DBOJIOIMS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WIH
KpaeBequecKuii My3eit).

Tema 10. OpranusMsbl 1 OKpYKaOUIas cpeaa.

DKoJorus Kak Hayka. 3ajaud U pasjesbl SKOJIOrMU. MeToJbl 3KOJOTMYECKUX MCCIIEI0BaHUM.
DKOJIOTMYECKOE€ MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3AyLIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonorudeckne ¢daktopbl. Kiaccudukanus SKOJOTHYECKHX  (PAKTOPOB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPONOTeHHBIE. J[efiCTBHE HKOIOTHIECKUX (PAKTOPOB Ha OPTaHU3MBI.



AbGnornueckue (GakTophl: CBET, TemMmepaTypa, BiakHocTh. Poronepuoansm. [Ipucnocobienus
OpPTaHU3MOB K JEHCTBHIO a0NOTHYECKHX (haKTOPOB. BHoIOrHuecKne puTMel.

buornueckue Qaxtopel. Buasl OMOTHUECKHUX B3aMMOACWCTBUIA: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumbuo3z u ero Qopmsl. I[lapazutusm, koomepaiusi, MyTyaau3M, KOMMEHCalu3M (KBapTHUPAHCTBO,
HaxXJICOHMYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HAUYeHHWE OHOTHYECKHX B3aMMOJCHCTBUH IS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHUECKHUE XAPAKTEPUCTUKHU MOoNysiiuy. OCHOBHBIE MOKA3aTEIN MOMYJISLUN: YUCIEHHOCTD,
IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JJMHAMUKA YUCIEHHOCTH MOIYJISIUU U €€
perymusnus.

JdemoHcTpaumnu:

IToptpetsl: A. I'ymOonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmumbel u cxembl: kaptra «lIpuponnsie 30HBI 3emun», «Cpeapl OOMTaHHUS OPTaHU3MOBY,
«Doronepuoansmy», «llomynsanuny, «3aKOHOMEPHOCTH POCTA YHUCICHHOCTH TOMYJISIHA WHQY30pHH-
Tyenbkny, «[lumieBbie nenm».

JlaGopaTopHble U NpaKTHYecKue padoThl:

Jlaboparopuass padora Ne 3. «Mopdosornueckne OCOOCHHOCTH PACTEHUH M3 PAa3HBIX MECT
OOUTaHUS.

Jlaboparopnas padota Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas pad6ora Ne 2. «[loac4€T MIOTHOCTU MOMYJISIIIMI Pa3HbIX BUOB PACTCHHID.

Tema 11. CoobmiecTBa ¥ 3K0JI0THYECKHE CHCTEMBI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTPYKTyphl OMOIIEHO3a: BUIOBAsi, MPOCTPAHCTBEHHAS,
Tpodudeckas (ruiieBas). Bunbl-nomuaanTel. CBsi3u B OMOIICHO3E.

Dkojoruueckue cuctembl (d9kocuctembl). [lonstue 00 »dkocucreMe U OHOTrEOlEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLEHThI, KOHCYMEHThI, peayleHThl. Kpyrosopor
BEIIECTB U MOTOK DHEPTHU B dKOcHcTeMe. Tpoduyeckue (IUIIEBbIE) YPOBHH 3KOCHCTEMBI. [IwieBbie
nenu u cetd. OCHOBHBIE TIOKA3aTEeIHM SKOCUCTEMBI: OMoMacca, MPOayKIUs. DKOJIOTHYECKHE TUPAMHU/IBL:
MPOIYKIINH, YUCIEHHOCTH, OroMacchl. CBOHCTBA 9KOCUCTEM: YCTONYUBOCTh, CAMOPETYJISLIUS, Pa3BUTHE.
Cyxkueccus.

[Ipuponnbie  3KOCHUCTEMBI. ODKOCHUCTEMBI O03€p W  peK. OKOcHUCTeMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOT O Jieca.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. ATpodKocucTeMbl. YpOoskocucTeMbl. buonoruueckoe u
XO3SMCTBEHHOE 3HAYCHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (¢akTtop ycroiumBocTH dKocucTeM. CoxpaHeHHE OHOJIOTHYECKOro
pa3zHooOpa3us Ha 3emire.

Yuenue B. U. Bepnanckoro o 6uocdepe. I'panuisl, coctaB u cTpykrypa 6mocheps. Kupoe
BemiecTBO U ero ¢yHkiuu. OcoOeHHocTH Omocdepbl Kak riao0anbHONW SKOCUCTeMbl. JlMHamMHuueckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopotsl BemecTB # OHOT€OXMMHYECKHE IIMKJIBI JJIEMEHTOB (YrJiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Ouocdepe 3emnu. AHTpomoreHHble H3MeHeHUs: B Ouocdepe. ['mobambHbIe
HKOJIOTUYECKUE TPOOIIEMBI.

CocymectBoBanre mnpupojbl U uenoBeuecTBa. CoxpaHeHue OMOpa3zHOOOpaszusi Kak OCHOBA
ycroitunBoctu Ouocdepbl. OcHOBa pallMOHAJIBHOTO YIPABICHHUS MNPUPOIHBIMU pecypcaMud H HUX
UCroJib30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.



Tabmuiper u cxembl: «llumessle nenw», «buoneHos: cocraB U cTpykTypa», «lIpupoansie
coobmiectBay, «Llenmn nuranusy, « IKonorndeckas nupamunay, «buocdepa n yenoex», «IKocucrema
LIMPOKOJINCTBEHHOIO Jieca», «IJKOCHCTEMa XBOMHOIO Jiecay, «bHOleHO3 Bomoéma», «ATpoLEHO3»,
«IIpumepHbIE aHTPOIIOTEHHBIE BO3ACHCTBHS Ha INpUPOAY», «BakHEHIIME HCTOYHUKU 3arps3HEHUS
BO3AyXa W TpPYHTOBBIX BOI», «llouBa — Baxkuelmas cocraBmsoomas Ouocheps», «DPakTopsl
aerpaganuu mouBy, «llapHUKOBBIA 3 dexT, «DPaKkTOpsl PaIMOAKTUBHOTO 3arps3HEHUs OHocheps»,
«O6mas crpyktypa Ouochepsl», «PacnpoctpaHeHue >Xu3HU B Ouochepe», «O30HOBBIM 3KpaH
o6uocdepn», «Kpyrosopot yriepona B buochepe», «kKpyroBopot azota B Ipupoae».

Oo6opynoBanue: MOJeNb-aNIINKaKs « T unuaHbIe OMOIIEHO3b», TepOapuii «PacTuTenbHbIe
coo01ecTBay, Kouiekuu «buonenosy», «Bpeaurenu BaxxHENIINX CEIbCKOXO035HCTBEHHBIX KYJIbTYP»,
repO6apuy U KOJUIEKIIUY PACTEHUN M )KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM 3KOJIOTMYECKUM IpyIamMm
oxHoro Buja, Kpacnas kuura Poccuiickoit denepannu, n300pa)keHns: OXpaHsAEMbIX BUIOB PACTCHUN U

KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

Cornacho ®I'OC COO, ycraHaBnuBalTcd TpeOOBaHMSI K  pe3ysbTaraM  OCBOCHHS
00yJaromMMHUCS TPOTPaMM CpPEAHEro oO0mero oOpa3oBaHMSA: JIHUYHOCTHBIM, METANpPEIMETHBIM U
IPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType TUYHOCTHBIX pe3ylbTaTOB OCBOCHUS MpeamMeTa «bHoaorusy BbIIeNeHbI CIeAYIONIe
COCTaBJISIIONINE: OCO3HAHNE 00YYAIOIIUMUCS POCCUNCKON TpaTaHCKONW UIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOONPEICIICHUIO0, HAJU4YMe€ MOTUBAalMU K OOYUYEHHIO
OHMOJIOTHH, ITICJICHANIPABIICHHOE Pa3BUTHE BHYTPCHHHX YOCKICHUN JMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEH U UCTOPUUYECKUX TPATUIUN Pa3BUTHUSL OMOIOTUYECKOTO 3HAaHUS, TOTOBHOCTh M CIIOCOOHOCTH
00y4aroluxcsi pyKOBOJCTBOBATHCSI B CBOCH JI€ATENHHOCTH IEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
MNPUCYIIMMH CHCTEME OHOJOTHYECKOr0 00pa3oBaHWs, HAIMYUME HKOJOTMYECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBHUTH IEJIH U CTPOUTH )KU3HCHHBIC TUIAHBI.

JlnuHOCTHBIE pe3yNbTaThl OCBOCHHUS MpenMeTa «bruonorus» A0CTUTraloTCs B €AUHCTBE YIEOHOH U
BOCIUTATENBHOM JIEATEIHHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUMCKHUMHU COIMOKYIBTYPHBIMH,
HUCTOPUYECKHUMH M JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBHIAMU U
HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUs, CAMOBOCITUTAHUS M CAMOPA3BUTHS,
pa3BUTHSA BHYTPEHHEH MO3MIIUM JIMYHOCTH, MATPUOTHU3MA, YBAKEHUS K 3aKOHY M IPaBOMOPSIKY,
YeNoBeKy Tpyla U CTaplieMy T[OKOJICHHIO, B3aUMHOTO YBa)KCHHs, OEpeKHOTO OTHOIICHUS K
KyJbTYpPHOMY HACJIECIWI0 W TpagulUsIM MHOTOHAaMOHAIBHOTO Hapoja Poccuiickoit ®enepauuu,
MPUPOJE U OKPYKAIOLIEH Ccpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMS y4uyeOHOTO mpeamera «bHOJOTHS» OJKHBI OTpPaXKaThb
TOTOBHOCTh M CIHOCOOHOCTH OOYy4YaromIMXCsl PYKOBOACTBOBATHCA C(OPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CHCTEMOI LEHHOCTHBIX OPHEHTAlUW, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPATULIMUOHHBIM ILIEHHOCTSM POCCHUUCKOTO O0OINeCTBa, paclIUpEeHUe >KHU3HEHHOTO
OTMbITAa U OMbITA JAEATEIHLHOCTH B MPOIECCE peanu3alliil OCHOBHBIX HAMpPABICHUH BOCHUTATENHHOM
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpamaaHCKOr0 BOCIIUTAHMS:



c(hOPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIUU OOYYaIOMIErocsi KaKk aKTHBHOTO W OTBETCTBEHHOTO
YjieHa POCCHIICKOTO O0IIECTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 003aHHOCTEH, YBaXKEHHE 3aKOHA U MTPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBbHOCTH MPHU CO3JAaHUHM Y4YEOHBIX MPOEKTOB,
pelieHn y4eOHBIX U MTO3HABATENIbHBIX 3a7a4, BHITOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OIPEACIATh COOCTBEHHYIO IMO3UIMIO [0 OTHOIICHHIO K SIBIICHUSM COBPEMEHHOM
KHU3HU U OOBSICHATH e€;

YMEHHE YYHUTHIBATH B CBOUX JEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS
JOJIeH C Pa3HBIMU YOCKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COITUAIBHBIM MOJI0KEHUEM;

FOTOBHOCTh K  COTPYJHHUYECTBY B TIPOLIECCE COBMECTHOT'O  BBINMOJIHEHUS  y4EOHBIX,
[TI03HABATEJIbHBIX U HCCIEAOBATEIbCKUX 3a/1ay, YBaXKUTEJIbHOTO OTHOLIEHUS K MHEHHUIO ONIIOHEHTOB
pH 00CYXKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COMIEP>KAHUS;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKON JEATEIbHOCTH;

2) IATPUOTHUYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCHUMCKONW TpaKTAHCKOW MIECHTUYHOCTH, MAaTPHUOTU3MA, YBAXKEHHUS K
CBOEMY HAapoAdy, YyBCTBa OTBETCTBEHHOCTH mepesa PommHOM, ropoctu 3a cBOil Kpai, cBor0 Ponuny,
CBOM SI3BIK U KYJIBTYPY, IPOILIOE U HACTOSIIIEe MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K NPHUPOAHOMY HACIEAUI0 U MHaMSATHUKAM HPUPOJbL, TOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKMX YUYEHBIX B CTAaHOBIICHHUE M Pa3BUTHE OHOJIOTHH,
MMOHUMaHUS 3HAYCHUS] OMOJIOTHH B MO3HAHUM 3aKOHOB MPHUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOIO
00I11eCTBA;

ujeitHast yoe:xx 1I€EHHOCTh, TOTOBHOCTH K CITYKEHHIO U 3amute OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
Ccyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

OCO3HAHME AYXOBHBIX IEHHOCTEW POCCUIICKOT0 HAPOa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHTYAaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENSM, CO3JAaHUIO CEMbU HAa OCHOBE OCO3HAHHOIO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TpaAuLIUsIMU HapoaoB Poccuu;

4) 3cTeTMYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIOYAs OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYy/Aa, OOIIECTBEHHBIX OTHOLICHHIA;

[MOHUMAaHUE SMOIMOHAIBHOTO BO3AEMCTBUS AKUBOM IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMIICHHE IMPOSBISATh KayecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢usuveckoro BocnuTaHusi, GOPMHUPOBAHMSA KYJbTYPbl 310POBbS U 3MOLHMOHAJIBHOIO
0J1aronoyyus:

MOHUMAaHUE W pealn3alnusi 370pOBOTO M Oe30macHOro odpasza KU3HH (3J0pOBOE IUTAHUE,
COONIOZICHNE THUTMEHUYECKMX MPaBHJI M HOPM, COAllaHCUPOBAHHBIM PEXHUM 3aHITHA W OTIbIXA,
perynsipHasi ¢pusndeckas aKTUBHOCTB), OE€PEKHOT0, OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOILICHUS K
CcOOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHUMaHUE IIEHHOCTHU MPaBWJI WHIMBHUAYaJIbHOTO U KOJUIEKTUBHOTO O€30MAacCHOrO MOBEICHUS B
CUTYaIHIX, YTPOXKAOIINX 30POBBIO U KU3HH JIIOJICH;



OCO3HAHME TMOCIEACTBUH ¥ HENPHUSATHA BPEAHBIX MPHUBBIYEK (YIOTPEOJICHHS alIKOTOJIS,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBAa, TPYAOTI00uE;

TOTOBHOCTh K AaKTHBHOHM JEATENIFHOCTH TEXHOJOTHMYECKOW W COLMAIBHOM HAINpPaBICHHOCTH,
CTIIOCOOHOCTh MHUIIMHPOBATH, INIAHUPOBATH 1 CAMOCTOSATEIBHO BBITIOIHSTH TaKYIO JESITEIbHOCTD;

UHTEpEeC K pa3nuyHbiM cdepaM mpodecCHOHANbHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD Oyymiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHNUHU BCEH KHU3HM;

7) 3KOJIOTM4eCKOT0 BOCIIMTAHMS:

HKOJIOTHUYECKH 1ieJiecooOpa3Hoe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY JKU3HHU Ha 3eMJjie, OCHOBE
e€ CyIlecCTBOBaHUS;

MOBBIIICHUE YPOBHS dKOJOTHYECKON KyJIbTYphl: IPUOOPETEHUE OMBITA TNIAHKPOBAHUS TIOCTYITKOB
Y OIIEHKH UX BO3MOKHBIX ITOCIICACTBUHN JIJIsl OKPY)KAIOIEH CpeIbl;

OCO3HaHHUE TI00aTbHOT0 XapaKTepa SKOJOTHIECKUX MPOoOIeM U IMyTeil UX pelIeHus;

CHOCOOHOCTh HCIOJB30BaTh MpUOOpETaeMble NPU W3YYEHHH OUOJIOTUW 3HAHUS U YMEHHUS IMPHU
pemieHHH TPoOJIEeM, CBS3aHHBIX C PAMOHAIBHBIM TPUPOIONOIB30BAHUEM (COONIIOJICHHE TPaBUII
MOBEJICHHS B MPHUPOJIE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B KOCHCTEMaX, OXpaHy BHJIOB,
IKOCHCTEM, OHoCchephl);

aKTUBHOE HEMpUATUE ACHCTBUIA, MPUHOCSAIIMX BpEA OKpY’KaoIlIeHd MPUPOAHOI cpele, YMEHHUE
MIPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJOTHUECKUE IIOCIEACTBUS TPEANPHHUMACMBIX ACUCTBUN U
MPEJOTBPAIIATh UX;

HAJIM4YUE Pa3BUTOrO OKOJOTHMUECKOTO  MBIIUICHUS, JKOJOTMYECKOM  KYyJIbTYphI, OIbBITA
JeSITeIbHOCTH SKOJIOTMYECKO HANpaBICHHOCTH, YMEHHS PyKOBOJCTBOBATHCS UMM B MO3HABATEIILHOM,
KOMMYHHKATHUBHOW M COLMAIbHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON NESTEIBHOCTH
HKOJIOTUYECKOH HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAYKH M OOIIECTBEHHOH NMPAaKTUKH, OCHOBAaHHOTO Ha JHAJIOTe KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B IMOJIUKYJIBTYPHOM MHpE;

COBEpIICHCTBOBAHUE S3BIKOBOW M UWTATENbCKOW KYJIBTYpPhl Kak CpeICTBa B3aHMMOJCHCTBHS
MEX/1y JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHHUE CHeHU(PUKA OHWOJIOTUM KaKk HayKH, OCO3HaHUS e€ poimu B (OPMHPOBAHUHU
paMOHAIBFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH [EJIOCTHOTO IMPEICTABICHHUS 00 OKPY)KAIOIIEeM MHUPE
KaK O €IMHCTBE IMPHUPOJBI, YEJIOBEKa M OOIIECTBAa, B TO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny TpobiieM COXpPaHEeHUS TPUPOJTHOTO PABHOBECHS;

yOex)AEHHOCTh B 3HAUMMOCTH OMOJIOTUU ISl COBPEMEHHON ITUBMIIM3AIMH: 00eCIiedeHHs] HOBOTO
YPOBHSI Pa3BUTHs MEAMIMHBI, CO3[JaHHE NEPCHEKTHUBHBIX OMOTEXHOJOTHHA, CIIOCOOHBIX pelaTh
pecypcHBIE TPOOJIEMBI Pa3BUTHSI YEIOBEYECTBA, IIOMCKA MYTEH BBIX0a M3 TTI00AIBHBIX YKOJIOTHIECKUX
npobieM U obecreyeHusl mepexoja K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHAIBHOMY HCIIOIb30BAHHUIO
MIPUPOIHBIX PECYpcOB U (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJyYCHHH OHMOJOTMYECKHX 3HAHWA B IENIAX MOBBIIICHUS OOIIEH
KYJbTYpPbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIBHON IPaMOTHOCTH
oOyuatomuxcsi, GopMHUpyeMOi Py NU3y4eHUH OMOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB T[IO3HAHUS, WCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCTOJIB30BATh MOJIydaeMble 3HAHUS Ul aHATN3a U OOBSICHEHUS SIBJICHUI OKPYXKAIOIIErO
MHUpa U TPOHMCXOJAIINX B HEM WU3MEHEHHH, YMEHHE JellaTh O0OOCHOBAaHHBIC 3aKIIOYCHHS Ha OCHOBE
HAy4YHBIX ()aKTOB ¥ UMEIOIIUXCS TaHHBIX C IIeJIbIO MOJIYYeHUS JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITENILHO HCIIOJIb30BaTh OMOJIOrMYECKUe 3HAHUS ANl peIICHHs MpoOieM B
peabHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHWE IICHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH IPOCKTHYIO H
UCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTBH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMU ITOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysbTaThl OCBOEHUS y4yeOHOro mpeamera «buosorus» BKIIIOYAIOT:
3HaYMMble I (OPMHUPOBAHUS ~ MHUPOBO33PEHHS  OOYYAIOMUXCA  MEKAUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOIIeHAayYHbIE MOHATHSA, OTPAXKAIOLIUE IEJIOCTHOCTh HAYYHOM KapTHHBI MHpa U
crnieln(uKy METOJI0B [TO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELECTBO, SHEPTHsl, SIBJICHHUE,
IIPOLIECC, CHUCTEMA, HAy4YHbI (akT, NPUHLUI, THUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClieIoBaHue, HaOII0IeHUe, N3MEPEHNE, SKCIIEPUMEHT U JIPYTUX), YHUBEpCAIbHbIE yUeOHbIe NeHCTBUS
(mo3HaBaTenbHblE, KOMMYHUKAaTHUBHBIC,  pEryJIsiTUBHbIE), oOecneuuBaromue  (HOpMUpOBaHUE
(YHKIMOHATBHOM TIPaMOTHOCTM U COLUAIBHOW KOMIETEHIMH OOy4yarolMxcsi, CHOCOOHOCTb
00ydJaromuxcs MCIOJIIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS U
YHUBEpPCaJbHbIE yueOHbIE AEHCTBUSI B I03HABATEIBHON U COLUAIbHON IIPAKTHKE.

MeramnpegMeTHble pe3yabTaThl OCBOSHHSI IPOTrPaMMBbl CPEIHEro OOLIero o0pa3oBaHMs JTOJIKHbI
OTpaXkaTh:

OgyajeHne YHMBEPCAJIbHBIMH Y4eOHBIMH MI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JIOrHYecKue AeHCTBUA:

CaMOCTOSITENIbHO ~ (JOPMYJIMPOBaTh U aKTyaJlM3UpOBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOECHUHU 3HAHUM NPUEMBI JOIMUYECKOrO MBIIUICHUs (aHalu3a, CHHTE3a,
CpaBHEHWMsI, Kilaccu(uKanuu, 0000IEeHHS), PACKPBIBATh CMBICT OMOJIOTUYECKUX TMOHATHN (BBIACTATH MX
XapaKkTepHble IPU3HAKHU, YCTAHABJIUBATD CBA3U C IPYTMMHU ITOHATHAIMHN);

OIIPEACIATD LENIN ACATEIbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUH UX JOCTHIKEHUS, COOTHOCUTH
pe3yJbTaThl JEATEIILHOCTH C IOCTABJIEHHBIMU LIEISIMU;

MCIIOJIB30BATh OMOJIOTUYECKUE TIOHATHS 11l OOBSICHEHUS (DAKTOB U SBJICHHI )KUBOU IPUPOJIBI;

CTPOUTBH JIOTHUECKUE DPACCYXKICHUS (MHAYKTUBHBIC, IEIyKTHBHbIE, IO AHAJIOIUHU), BBIABIATH
3aKOHOMEPHOCTH U TPOTUBOPEYHS B pPACCMATPUBAEMBIX SBICHMSX, (POPMYJIHMpOBaTH BBIBOJIBI U
3aKJIIOUEHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEACTBAa JUIsl TNPEJCTABICHUS CYIIECTBEHHBIX CBA3€H U
OTHOLICHWHA B HU3y4aeMbIX OMOJIOTUYECKHX OOBEKTaX, a TakXKe NPOTHBOPEYHHA pa3HOTO poAa,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX UCTOUYHHUKAX;

pa3pabarbIBaTh IUIaH peIIEHUs MpoOJieMbl C y4ETOM aHajau3a HWMEIOIIMXCS MaTepUallbHBIX U
HeMaTepuaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B €S TEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh
PHUCKHU NIOCIEACTBUM NEATEIBHOCTH;

KOOpAMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBHMSIX pPEaJbHOrO, BUPTYaJIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEILICHUH KU3HEHHBIX IPOOIEM.

2) 0a30BbIe HCCIEN0BATENbCKUE IeiCTBUS:



BJIa/IETh HaBBIKAMHM y4€OHO-HCCIIEIOBATENbCKOM M IPOEKTHON JEeSTENIbHOCTH, HaBbIKaMH
paspenieHus npodaeM, ClIoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JINYHbIX METO/I0B IIO3HAHUS;

UCIOJb30BATh pa3IMYHble BUABI JEATEIBHOCTH 10 TIOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIpeTanuy, NpeoOpa3oBaHUIO U IPUMEHEHUIO B YIEOHBIX CHTYalUsAX, B TOM YUCIIE MPH CO3JaHUH
Y4eOHBIX U COIIMATIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAyYHBIM THUI MBIIIJIEHUS, BIAJeTh HAyYHOH TEPMHHOJIOTUEH, KIIIOUYEBBIMU
MOHATUSIMH U METO/IaMU;

CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIE 3a7Jadyd B 00pa30BATENBHON JEATEIHHOCTH U
KU3HCHHBIX CUTYaIlUsX;

BBISIBJIATh IIPUYMHHO-CIIEJICTBEHHBIE CBS3U U aKTYaJIM3HpPOBATh 33aJauy, BbIIBUraTh HIOTE3Y €&
peleHys], HaXOQUTh apryMEHThI JJs JO0Ka3aTelbCTBA CBOMX YTBEpXKIEHHH, 3a/7aBaTh HapaMeTpbl U
KPUTEPHH PELICHHUS;

aHAJM3UPOBATh TOJTYYCHHBIC B XOJ€ PEIICHUS 3aJaud pe3ybTaTbl, KPUTUYECKU OILCHUBATH WX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIATh II€JICHANIPABIECHHBIM IOMCK IE€PeHOca CPEACTB M CHOCOOOB JEHCTBUS B
podhecCHOHATBHYIO CPEey;

YMETb IIEPEHOCUTDH 3HAHUS B 103HABATEIbHYIO M MIPAKTHUYECKYIO 00JIaCTH JKU3HEACATEIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJCH, IIPEUIaraTh OPUTHHAIBHBIEC TIOAXO0/IBI M PEIICHUS, CTABUTH TPOOIEMBI U
3aJ1a4M, JOMYCKAIOLUE aJIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOYHHMKAX MH(opMaiuu (Tekcre yueOHOro nocolus, HayqHo-
HOMYJISIPHOH uTepaType, OMOIOIHYECKUX CIOBapsIX U CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B HHTEpHEeTE), aHAMM3MpOBaTh HH(GOPMAIMIO PA3IMYHBIX BUAOB M (POPM IpeACTaBICHUS, KPUTHICCKU
OLIEHUBATH €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

¢dbopMynMpoBaTh 3anpockl M INPUMEHATh pa3jIMYHble METOJAbl INpU IIOUCKE U OTOOpe
Ouosiornueckoit nHpopmau, He0OX0IUMOH /IS BRITIOJTHEHUS YIeOHBIX 3a/1a4;

npuoOperaTs  OMBIT  HCHONB30BaHHMA  HWH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
COBEPILLIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIbHYIO (OpPMY Ipe/CcTaBiIeHUs OUOJOTHYECKO MH(pOpMaun
(cxemsl, rpaduKH, TUarpaMMBbl, TaOJIHUIIBI, PUCYHKH H JPYToe);

MCIIOJIb30BATh HAYYHBIH S3BIK B KAYECTBE CPEJCTBA MPH paboTe ¢ OMOIOTHIECKON HH(OPMAITHEH:
MPUMEHSITh XUMHUYECKHE, (PU3NYECKHE U MAaTEMaTHUECKUE 3HAKK U CUMBOJIBI, (OPMYIIbI, a0OpeBHatypy,
HOMEHKJIaTypy, UCIOJIb30BATh U IPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJIATHOCTH;

BJaJIeTh HaBBIKAMU PACIO3HABAHUS U 3allUThl UH(OpMAMK, UHGOPMAIIMOHHON 0€30MacHOCTH
JIUYHOCTH.

OgJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oOmienue:

OCYLLIECTBIIATh KOMMYHUKALIUU BO BCeX cdepax >KU3HU, aKTUBHO y4acCTBOBATh B JIMAJIOTe WIIU
JUCKYCCHUU IO CYIIECTBY OOCYyXKJaeMoOi TeMbl (YMEHHME 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJILHO BBINOJIHEHUS MpearaeMoi 3aauu, yYuTbIBaTh HHTEPECHI U COTJIACOBAHHOCTh MO3ULIUN
JPYTUX YYaCTHUKOB JMAJIOTa WIN IUCKYCCHUN);

pacrio3HaBaTh HeBepOaJbHbIE CpEJICTBA OOILIEHMs, NMOHMMAaTh 3HAUYEHHE COLMAJIbHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHUS KOH(DIUKTHBIX CUTYallMii, YMETh CMSAT4aTh KOH(IUKTBI U BECTH
IIEPETOBOPBL;



BJIAJIETh PA3JIMYHBIMH CIIOCOOaMU OOIIEHHS M B3aMMOACUCTBUS, IOHUMATh HAMEPEHHUS IPYTHX
JIO/ICH, TIPOSIBIISATH YBAXKHUTEIHHOE OTHOLICHNE K COOSCETHUKY U B KOPPEKTHOH opme HopMyTupoBaTh
CBOM BO3paXKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUSI C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1eATeJIbHOCTD:

MOHMMAaTh M HWCIHOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIAYAIBHOW pabOTHl TpHU
pelieHnr OMOJOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUSI IPYMIIOBBIX GopM
B3aMMO/ICHCTBUS MPU peUICHUH yueOHOU 3a/1a4H;

BBIOMPAaTh TEMAaTUKy W METOAbl COBMECTHBIX NEHCTBUH C Yy4ETOM OOIMIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 YjeHa KOJUIEKTHBA;

MIPUHUMATh LEIN COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH EUCTBHS 110
€€ JIOCTMKEHUIO: COCTABJATh IUIAH ACHCTBUMN, pACIpPENENsTh POJIM C YYETOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAayeCTBO CBOETO BKJAJa M KaXIOr0 yJacTHMKAa KOMAaHIbl B OOIIMH pe3ylbTaT 110
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TMPOEKTHI, OLEHUBAThb WJEU C I[O3ULHUM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETMYECKOE IOBEACHHME B PA3NIMYHBIX CUTyalUsIX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh NHULIUATUBHBIM.

OBjaieHHe YHHBEPCAJIbHBIMU PeryJsiTHBHBIMU ACHCTBUSMMU:

1) camoopranuszauus:

UCIO0JIb30BaTh OMOJIOrMYECKNE 3HAHUS /ISl BBISBICHUS MPOOJIEM U UX PELIEHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIENIEBbIE U CMBICIIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUSX W IMOCTYNKAaX IO OTHOIIEHUID K JKUBOM MPUPOJAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKAIOIIKX;

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATEILHOCTD, BBISBISITH MPOOJIEMBI, CTAaBUTh
1 GopMyIUpOBaTh COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbHON ACSITEIbHOCTU U )KU3HEHHBIX CUTYAIIHSIX;

CaMOCTOSITENIFHO COCTaBISITh IUIAH PEIICHHS TNPOOIEeMbl C YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M MIPEAIIOYTCHUII;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMK1 yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JeNaTh OCO3HAHHBIN BHIOOD, apIryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO MIMPOKOH SPYAMIMH B Pa3sHBIX 00JACTAX
3HAHUM, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KyJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCHTb KOPPEKTUBBI B JEATEIbHOCTb, OLEHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIa/IETh HABBIKAMU I103HABATEIbHOW pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUI U
MBICITUTENBHBIX TPOIECCOB, X PE3yJbTaTOB U OCHOBaHHUM, UCHOIB30BaTh MPUEMBI pedIeKcHuu s
OLIEHKH CHUTYalluH, BbIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAJIU3€E PE3YJIbTATOB JIESATEIbHOCTH;

3) npuHsiTHe ce0s U APYrUX:

PUHUMATD ce0s1, TOHUMAast CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIM3€E PE3yJIbTaTOB AESITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;



pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TTO3UIUH JPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATbBI

IIpenmetnble pe3ynbTarthl ocBoeHus mnporpammbl COO mno Ouonorun Ha 06a30BOM YpOBHE
BKJTIOYAIOT crienududeckne as yaueOHoro npeamera «bronorusy HaydHbIe 3HAHUS, YMEHHSI U CIIOCOOBI
JCWCTBUH 1O OCBOCHHIO, HMHTEPIPETALUU W TPEOOPa3OBAHUIO 3HAHUH, BUABI JESTEIBHOCTH IIO
[OJy4EHHUIO HOBOI'O 3HAHUS M NMPUMEHEHHWIO 3HAHUH B PA3JIMYHBIX YYEOHBIX CUTyallUsX, a TaKXkKe B
peanbHbIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX ¢ Ouosiorueil. B mporpaMme npeameTHble pe3ysbTaThl
IIpe/ICTaBJIEHbI 110 TOJaM 00y4eHHUsI.

[IpenMeTHble pe3ynbTaThl OCBOEHUS Yy4yeOHOro mnpeamera «buonorus» ¢ 9 kKnacce HOMKHBI
OTpaXKaTh:

C(OPMHUPOBAHHOCTh 3HAaHMM O MeCTeé U poJu OHOJOrMM B CHCTEME HAayyHOrO 3HAHUS
€CTECTBEHHbIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHUHBI MHpa H
HAYYHOTO MHPOBO33PEHHS, O BKJIAIE POCCHHCKUMX W 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE
Ouosioruy, PyHKIMOHAIBHONW T'PaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COZAEp)KaHUE OHOJOTMYECKMX TEPMHHOB M IOHATHM: KHU3Hb, KJIETKAa,
opranusM, Merabonmmu3M (0OOMEH BEIIeCTB M MPEBpAILCHHE SHEPrHH), TOMEOCTa3 (CaMOpPEeTyJIsIus),
YpOBHEBasi OpraHM3alisl JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PENpOIYKIIHs), HACIIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE;

yMEHUEe u3/laratb OHOJOrMYecKHe Teopuu (KJIETOYHas, XpPOMOCOMHas, MYTallMOHHa,
LIEHTpaJIbHAs JoTMa MOJIEKYJIsIpHOM Ouosorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBuiosa) u
yueHUs: (0O IEHTpax MHOrooOpasusi W IMPOUCXOXKICHHS KyJIbTypHbIX pactenuit H. W. Basuiosa),
OIpEeNIeNIATh TPAHULIBI UX TPUMEHUMOCTH K KHUBBIM CHUCTEMAM;

YMEHHUE BJIQJIETh METOAAMU HAY4YHOTO MO3HAHUsS B OMOJOrMM: HAOJIIOJEHHUE M ONMCAHUE >KUBBIX
CHCTEM, IMpPOLECCOB U SBJIECHUH, OpraHu3alus U IpPOBEJEHHE OMOJIOTMYECKOTO SKCIEPUMEHTa,
BBIJIBUKCHNE TUTIOTE3bI, BBISBICHHE 3aBUCHMOCTH MEXIY HCCIEIyeMBIMH BEIMYMHAMHU, OOBSICHEHHE
IIOJIyUEHHBIX PE3yJIbTATOB, MCIOIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHUE JI€JaTh
BBIBOIbl HA OCHOBaHHMHU NOJYYEHHBIX pe3yJbTaToOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U JYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTaHW3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BEUIECTB WU
IIPEBpallleHUs] SHEPruM B KIETKE, (OTOCHHTE3a, IJACTUYECKOr0 M SHEpPreTMYeckoro oOMeHa,
XEMOCHHTE3a, MMHTO3a, Melo03a, OIJIOJOTBOPEHMsI, PA3MHOKEHUS, HHIUBUIYaJIbHOIO DPAa3BUTHUSA
opraHusma (OHTOTEHE3);

YMEHHE NPUMEHSATH MOJYyYEHHbIE 3HAHUSA JUIsl 0ObSICHEHUS OMOJIOTHMYECKUX ITPOLIECCOB U SBJICHUH,
IUISL TIPUHATHS TPAKTUYECKUX PEIICHUH B MOBCEAHEBHOM KU3HU C IIENBI0 0OecreyeHns 0€301acHOCTH
CBOETO 3/0pOBbSl U 37I0POBbS OKPYXAIOIIUX JIIOJIEH, COONIONEHUsI HOPM T'PaMOTHOIO IOBEJCHHS B
OKpy’Karoliel NpUpOJHON cpele, IOHMMaHuE HEOOXOIUMOCTH HCIIOJIb30BAaHUS  JIOCTHXKEHUH
COBPEMEHHOM O0MOJI0ruy ¥ OMOTEXHOJIOTUH /ISl palliOHAILHOTO MPUPOIOTI0Ib30BaHMS;

YMEHHE pPelIaTh 3JIEMEHTapHbIE TeHETUYECKHUE 3a7aui Ha MOHO- U JUTHOPHUIHOE CKpEIIUBAHHE,
CLIETIJICHHOE HacleI0BaHUEe, COCTABIATh CXEMbl MOHOTHOPUAHOTO CKpEIIMBAHMS Ui MpeAcKa3aHus
HACJIEIOBaHUsI IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOIHATH JJAOOPAaTOPHBIE U MPAKTHUECKUE PadOThI, COOMIOAATH MpaBMiia MPH padoTe ¢
y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBaHUEM;

YMEHUE KpPUTHYECKH OLIEHUBaTb M HHTEPHPETHUPOBATh HMH(OpMALUIO OHOJIOIMYECKOrO
COZIep KaHusl, BKJIIOYAIOIIYIO [ICEBAOHAYYHbIC 3HAHUS U3 Pa3IMYHbIX UCTOUYHUKOB (CpEACTBa MacCOBOM



nHpOpPMAaLINY, HAYYHO-TIOMYJISIPHBIE MaTepPHaJIbl), STUYECKHAE ACTIEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
OuosIOTY, MEIULINHE, OMOTEXHOJIOTHH;

yYMEHHE CO3/1aBaTh COOCTBEHHbIE MMCHMEHHBIE M YCTHBIE COOOIIeHMs, 0000111as OMOIOTHYECKYIO
MH(GOPMAILIHIO U3 HECKOJIBKUX HCTOUHUKOB, TPAMOTHO HCIIOIb30BAaTh MOHSATUIHBIN anmnapaT OUOIOTHH.

[IpenmetHbie pe3ynabTaThl OCBOCHHS ydeOHOro mpenmera «buonorus»y 6 9 kaacce IOIKHBI
OTpaXKaTh:

cOpPMUPOBAHHOCTh 3HAHUH O MeECTe€ M pOJIU OHOJOTMH B CHCTEME HAyYHOrO 3HAHUS
€CTECTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa H
HAYYHOTO MHPOBO33PEHHS, O BKJIAIE POCCUHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosiorny, GyHKIIHOHAIEHOW TPAMOTHOCTH YeJIOBEKa [T PEUICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COJEp>KaHUE OUOJIOTMYECKUX TEPMHUHOB U TOHSTHUM: BUJ, MOMYJSIUS,
reHo(OH/I, SBOJNIONUS, ABWXKYIIHE CHIBI ((aKTOpbI) 3BOJIOLMHU, MPHUCIOCOOICHHOCTh OPraHU3MOB,
BUI000pa30BaHue, SKOJIOTHYECKHE (DAKTOPBI, IKOCHCTEMA, MPOAYIECHTHI, KOHCYMEHTBI, PEAYICHTHI,
[[ENU MATAHUS, YKOJIOTHYIECKas TUpaMuia, OMOTeoIeHo3, brnocdepa;

yMEHHE M3JIarath Ouosnoruyeckue teopuu (dBomtonnonHas teopust Y. JlapBuHa, cuHTeTHYECKas
TEOpHs SBOJIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsimieBoro cxoactsa K. M. bapa, uepenoBanus
TJIaBHBIX HarpaBieHui u myteit aBomonuu A. H. Cesepiiosa, yuenust o ouochepe B. . Bepnaackoro),
OTIPEIENIATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BIIAJeTh METOJaMU HAy4YHOTO MO3HAHMs B OMONOrHH: HAOMIOACHHE U OMHMCAHUE KUBBIX
CUCTEM, WIPOIECCOB U SBJICHHM, OpraHu3alus M MPOBEICHUE OUOJIOTMYECKOTO0 SKCIIEPUMEHTA,
BBIJIBUKCHUE TUTIOTE3bI, BBISBICHHE 3aBUCHMOCTH MEXIY HCCIEIyeMBIMH BEIMYMHAMHU, OOBSICHEHHE
MOJTYYCHHBIX pe3yJbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHATUH, TEOPHH M 3aKOHOB, YMEHHE JeJaThb
BBIBOJIbI HA OCHOBAHUU MOJMYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHBbIC NPHU3HAKUA CTPOCHHUS OHOJOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIUM, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTE€OIIEHO30B M SKOCHUCTEM, OCOOCHHOCTH
MPOIECCOB:  HACJTEICTBEHHOH  M3MEHUMBOCTH, €CTECTBEHHOTO  OTOOpa,  BUA000pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, ACWCTBUS SKOJIOTMYECKHX (AKTOPOB HAa OpPraHM3MBI, IMEPEHOCA
BEUIECTB M IOTOKA SHEPTrUU B IKOCHCTEMax, aHTPOIMOTEHHBIX H3MEHEHUH B JKOCHCTEMaxX CBOEil
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B Onocdepe;

YMEHHE PUMEHSITH MOJyYCHHbIC 3HAHUS IS OOBSCHEHHS OMOJIOrMYECKUX MIPOIIECCOB U SIBJICHUH,
JUIS TIPUHSITHS IPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KU3HU C LI€TbI0 o0ecneueHus: 6€30MacHOCTH
CBOETO 3/I0POBbS U 370POBbSl OKPYXKAIOUIMX JIIOJAEH, COONIOJCHUS HOPM TpaMOTHOTO IMOBEACHUS B
OKpYXKalollled TPUPOJHON cpene, MNOHUMaHWE HEOOXOJMMOCTH HCIOJIb30BAaHUSL JIOCTHIKEHUUN
COBPEMEHHOW OMOJIOTHY ISl PAlIMOHAIILHOTO TPUPOAOTIOIH30BAHNUS;

YMEHHE peniaTh IeMeHTapHbIe OMOJIOTHYECKHE 3a]a4i, COCTABIISATh CXEMBI IIEPEHOCA BEUIECTB U
SHEPTUU B dKOocUcTeMax (LIeMH MUTaHUsA);

yYMEHHE BBIMOJIHATH Ja00paTOpHbIe U MpaKTUYecKue paboThl, COOI0IaTh MpaBuia mpu padboTe ¢
y4eOHBIM U J1a00paTOpHEIM 000pYIOBAHUEM;

YMEHHE KpPUTHYECKH OIICHWBAaTh MW HWHTEPHPETHUPOBATH HH(POpPMAIUIO OHOIOrHYECKOTO
COJIep>KaHusl, BKIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM
uH(pOpMallK, HAYYHO-TIOMYJISIPHbIE MaTepuaibl), paccMaTpUBaTh TJIOOAIbHBIE JKOJIOTUYECKUE
poOIEMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yYMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIeHHs, 0000111as OMOIOTHYECKYIO
nH(GOPMAILIHIO U3 HECKOIBKUX HCTOUYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHSATUIHBIN anmnapaT OUOIOTHH.



TEMATHNYECKOE IINTAHUPOBAHUE

9 KJIACC

Koan4yecTBO 4acoB

Ne KonTtpoas DJiIeKTpOHHbBIe (1uppoBbIe)
HanmenoBaHue pa3je/ioB 4 TeM IPOrpaMMBbl IpakTuyec
n/n Bceero HBIC o0pa3oBaTe/ibHbIE PeCypChl
KHe padoThl
padoThbI
1 CmpyKmypHhas opzanu3ayus Hcugwvlx Op2aHu3mMoe 12 bubmorexa HOK
PYKIyp P “ P https://m.edsoo.ru/7f41c292
) Pazmnoscenue u unougudyanvroe pazeumue 6 bubnuorexa IIOK
Op2anu3mMa https://m.edsoo.ru/7f41c292
3 HacJjiecTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB 20 1 bubmorexa LIOK
& p https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 Jsomiouus HeUs020 MUPA Ha 3emie 24 https://m.edsoo.ru/7f41c292
5 Bzaumoomnowenusn opzanuszma u cpeovt. Ocnoenl 6 bu6nuoreka [IOK
9IK0102UU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
12 Pe3epBHoe Bpemst 2 https://m.edsoo.ru/741¢292
O6Liee KONUYECTBO YACOB MO Nporpamme 68 8



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

IHOYPOYHOE IINIAHUPOBAHHUE 9 KUIIACC
Ne KoanuecTBo yacos DJIeKTPOHHBIE
n/ | Tema ypoka B Kontposs | IMpakrnu | [ara nuppoBrie
I cero HBIE ecKue H3YyYCHUSA 06pa30BaTeJ1beIe
padoThI padoTbI pecypchl
Beenenue. buonorus — Hayka 0 )KU3HM. bu6mmoreka LIOK
1 1 https://m.edso00.ru/863e612
2
https://m.edsoo.ru/863e632a
BxonHas koHTposbHast padboTa Bbubmmoteka LJOK
2 1 https://m.edso00.ru/863e612
2
JIaboparopHas padora Ne 1,2: Heopranmueckue
PATOpHas pabot pramueciu bubnuoreka [{OK
3 BEILIECTBA, BXOAAIINE B COCTAB KJICTKH. 1 hits://m.cdsoo.rw/863¢656
Oprannueckue BEIIeCTBa, BXOIAIINE B COCTaB 4 - :
KJIETKH. B
. bubnuoreka [{OK
4
[Tnactuueckuii oOMeH. buocunTes OenKoB 1 https://m.edsoo.ru/863e674c
bubnuoreka [{OK
5 DHepreTHyecKuii 0OMeH 1 https://m.edso0.ru/863e6b7
2
bubmnorexa [{OK
6 CniocoObI TUTaHUs 1 https://m.edsoo.ru/863e6b7
2
bubmnorexa [{OK
7 IIpokaproTtnyeckas KieTka 1 https://m.edsoo0.ru/863e687
0
8 DyKapuOTHYECKAsK KIIETKA 1 bubmorexa LIOK
https://m.edsoo.ru/863e6d5¢
JIa6opaTopHav${ pabora N(_)%: Wzyuenue BuGmorexa LIOK
9 PaCTUTENBHOMN U )KUBOTHOM KJIETKH IO 1

MHUKPOCKOIIOM

https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

DykapuoTuieckas kierka. Amapo

HGHGHI/IC knerok. KireTounas TCOPHA CTPOCHUA

bubnuoreka [{OK

11 https://m.edsoo.ru/863e6f0
KICTOK https://m.edsoo.ru/863e716¢
bubnuorexa [IOK
12
KontponbHad pabora. https://m.edsoo.ru/863e766¢
13 | Becnonoe pasmMHOXKeHHE buGnnorexa LIOK
https://m.edsoo.ru/863e7¢98
14 | Ionooe pasmuokeHKE. Pa3BUTHE MONOBBIX KIIETOK bubmorexa LIOK
) ) https://m.edsoo.ru/863e7aae
15 | DMOpHOHANBHBIM IEPHOJT Pa3BUTHS Bubmorexa OK
https://m.edsoo.ru/863e7dc4
16 [TocToMOpHOHATBHBIH TIEPUOJT PA3BUTHS Bubmmorexa IOK
https://m.edsoo.ru/863e796¢
17 OO0111e 3aKOHOMEPHOCTH Pa3BUTHSL. bubnmorexa [JOK
buorenernyeckuii 3akoH https://m.edsoo.ru/863e796¢
bubmnorexa [JOK
18 | KonrposnbHnas pabora. https://m.edsoo.ru/863e754
0
bubnuoreka [IOK
https://m.edsoo.ru/863e81b
19 OCHOBHBIE TTOHSTHUS T€HETUKHU. 6
Https://m.edsoo.ru/863683le
20 ['uOpunonoruueckuii METO U3yueHuUs bubmnorexa [JOK
HacJieIoBaHus npu3HakoB . Menaeins https://m.edsoo.ru/863e7f4a
. bubmnorexa [{OK
21 [Tepssiii 3akoH I'. Menaens. [lonHoe u HEMONIHOE https-//m.cdsoo.rw/863¢81b
JOMUHHUPOBAHHUE. 5
Bropoii 3akon I'. Mennensi. 3akoH YUCTOTHI TaMeT. brbmorexa [IOK
22 . https:/m.edsoo.ru/863e843
Jlaboparopusblit mpakTukyM Ned Ha KOMIBIOTEPE. 6
73 | Aurubpunnoe ckpeuanue. Tperuii 3akou I'. bubnuorexa LIOK
Meunnens. https://m.eds00.ru/863e8612



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

Amnanuzupytoiee ckpemrBanue. JlabopaTopHbii

bubmnorexa [{OK

24 https://m.edso00.ru/863e887
pakTUKyM Ne5 Ha KOMIIBIOTEDE. ]
15 Jlaboparopusiit npaktukym Ne6: Perenue bubamnorexa [JOK
TeHETUYECKHX 3aJ1ad https://m.edsoo.ru/863e¢89a4
26 ['eneruka nona. HacnenoBanue mpu3HaKos, bubmmorexa [JOK
CLICIUIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
27 B3aumoneiictBrue reHoB bubnnorexa [JOK
https://m.edsoo.ru/863e8c60
JlaboparopHsrii mpakTukyM Ne7Ha KOMIIBIOTEPE.
28 Pemeli)me feHeTHtfeCKI/IX :};/az[aq u COCTaBJ'IeHI/Iep bubmaorexa LIOK
https://m.edsoo.ru/863e8efe
POJIOCTOBHBIX.
bubnuorexa [JOK
2
i KonTponeHas pabora, https://m.edsoo.ru/863e8efe
bubmnorexa [{OK
30 Hacnencreennas (reHOTUNUYECKAs) K3MEHYHBOCTH https://m.edsoo.ru/863e8d7
8
31 deHoTUNNYECKAsT U3BMEHYUBOCTD bubmiorexa LIOK
) https://m.edsoo.ru/863e9ed0
oR- bubnmorexa [JOK
39 Jlaboparopnas pabota Ne8: U3yuenue } } hitps://m.cdsoo.rw/863c921
n3mMeHunBoCTH. [locTpoeHne BapralimOHHONW KPUBOU 4
Jlaboparopnas pabota Ne9: IToctpoenue bubnmorexa [JOK
33 BAPUALIMOHHON KPUBON aHTPOIIOMETPUUECKUX https://m.edso0.ru/863e921
JAHHBIX YYalIuXxcs 4
bubnuoreka [{OK
34 HenTtpsr MH0r006pa31/£;1 Y TIPOUCXOKICHUS hitps:/m.cdsoo.rw/863c933
KYJBTYpPHBIX PaCTEHUU 6
35 M . bubmnorexa [{OK
€TO/Ibl CEJICKLIUU PACTEHUH U )KMBOTHBIX. https-//m.cdso0o.ru/863ea20¢
bubmuorexa [JOK
36 | Cenexuys MUKPOOPraHU3MOB

https://m.eds00.ru/863¢957



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

=]

Jlaboparopusrit npaktukyMm Nel( Ha koMmbrOTEpE:
CpaBHHTENBHBINA aHATU3 TTOPO/] JOMAIITHUX

bubmuorexa [JOK

37
JKUBOTHBIX, COPTOB KYJIBTYPHBIX PACTCHUMN U UX https://m.edsoo.ru/863e9cle
JUKHUX TTPEJIKOB.
33 K 5 bubnuoreka [JOK
OHTPOTILHAR PAbOTA. https://m.eds00.1u/863e¢99c6
39 C bubnuorexa [IOK
TAHOBIICHHIE CHCTEMATHIH https://m.edsoo.ru/863e9da4
bubnuoreka [IOK
40 | Dpomornuonnas Teopus JK.B. Jlamapka https://m.edsoo.rw/863¢9ed0
41 HayuHble 1 connanbHO-3KOHOMUYECKHUE bu6mmoreka LIOK
MPEANOCHUIKY BOSHUKHOBEHUS Teopun Y. /lapBuHa https://m.edsoo.ru/863e9fde
42 y q 5 5 bubnuorexa [JOK
yenue Y. JlapBuHa 00 UCKYCCTBEHHOM OTOOpE hitps://m.cdsoo.rw/863c9c e
43 y q 5 bubmnorexa [{OK
yenue Y. JlapBrHa 0 €CTECTBEHHOM OTOOpE hitps://m.cdsoo.rw/863cadd4
44 o 5 bubnuorexa [JOK
OPMbI CCTECTBEHHOTO 0TOOpA https://m.edsoo.ru/863ea20e
bubnuoreka [IOK
45 Bun, ero kpurepun u CTpyKTypBI https://m.edsoo.ru/863e957
0
" Jlaboparopnas pabota Nel 1: Uzyuenue Bu6nuorexa IJOK
M3MEHYMBOCTH, KPUTEPUEB BUA, PE3YIbTATOB hitps://m.cdsoo.rw/863c9c e
HCKYCCTBEHHOI0 0TOOpa
47 3 . bubnuoreka [{OK
BOJHOUHONHAA POIIH MyTaIlH https://m.eds00.ru/863e99c6
bubnuoreka [{OK
48 | ['maBHbIE HAMIPABIECHUS YBOJIOIHN

https://m.edsoo.ru/863e9dad



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

OO0mre 3aKOHOMEPHOCTH OMOJIOTUIECKON

bubmnorexa [{OK

49
HBOJIIOIIUN https://m.edsoo.ru/863e¢9ed0
50 K 5 bubnuoreka [{OK
OHTPOJILHA paboTa. https://m.edsoo.ru/863ead44
51 [TpucnocoOuTenpHbIE 0COOCHHOCTH CTPOCHHUS, bubnuoreka [{OK
OKPAaCKHU TeJla U MOBEIEHUS )KUBOTHBIX https://m.edsoo.ru/863ea20e
Jlaboparopuas padota Nel2: N3zyuenue bubamnorexa [JOK
52 MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Ccpeie https://m.eds00.ru/863e957
obuTanus. 0
53 306 bubnuoreka [IOK
aboTa O MOTOMCTBE https://m.edsoo.ru/863e9cle
54 o bubnnorexa [JOK
HBHOJOTHHACCKIC afanratm https://m.eds00.ru/863e¢99¢6
55 CoBpeMeHHbIe TPEICTABICHUS] O BOSHUKHOBEHUU bubmmorexa [JOK
JKU3HHA https://m.edsoo.ru/863e9da4
56 u bubnuoreka [{OK
avaJIbHbIC ATAIbl PA3BUTHUS KU3HU hitps://m.edsoo.r/863¢9ed0
57 K . . bubnuoreka [{OK
W3Hb B apXEUCKYIO U IPOTEPO30UCKYIO IPY hitps://m.cdsoo.r/863c9fde
5Q W . bubnuoreka [{OK
e 24 https://m.edsoo.ru/863e9cle
59 W N bubmuorexa [JOK
H3Hb B MESO3OUCKYIO SPY https://m.edsoo.ru/863ea20e
bubnuoreka [IOK
60 | XKusup B KaifHO30UCKYIO 3Dy https://m.eds00.ru/863¢957
0
bubmnorexa [{OK
61 | Mrorosas KOHTpOIIbHAs PaboTa.

https://m.edso0.ru/863e9¢cle



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea20e
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https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e

bubmnorexa [{OK

62 |II 1
POUCXOIUICHHE FcTioBeka https://m.eds00.1u/863e¢99¢6
bubnuoreka [{OK

63 . 1
Crpyxtypa Ouochepet https://m.edsoo.ru/863e9dad
buoreornieHo3s u 6uoneHo3b1. [IpakTdeckas padbora

64 | Nel: CocraBiieHue cXeM repeaadu BEIEeCTB U
sHepruw (1ernel MUTaHus).

65 AbGuoTtnueckue (hakTopsl cpeasl. buornueckue 1 bubnuoreka [{OK
(hakTOphI cpeabl https://m.edsoo.ru/863ea20e
B3anMooTHOIIEHHS MEKTy OPraHU3MaMH.

Jlabopatopuas pabora Nel3: M3ydyenue u onucanue bubnnorexa LIOK

66 3KOCHUCTEMBI CBOEH MECTHOCTH, BBISIBJICHHE TUIIOB 1 https://m.edsoo0.ru/863e957
B3aUMOJICUCTBUS Pa3HBIX BUJIOB B JaHHOU 0
SKOCHCTEME.

67 |k 5 bubnuoreka [{OK

OHTpOJIbHAs paboTa
P p https://m.edsoo.ru/863e9cle
[TocnencTBust X034MCTBEHHOM €S TEILHOCTH

63 YenoBeKa JJid OKpyxkatomiei cpenbl. Jlaboparopnas 1
pabora Nel4: AHanu3 v OIleHKa TOCTICICTBHIA
JIEATEIIbHOCTH Y€JIOBEKA B IKOCUCTEMAX.

68

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



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




