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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl IO OHOJOTUM TEOPETHUECKYIO OCHOBY I OINpEAeNIeHUs] MOJIXO0JI0B K (POPMUPOBAHUIO
comepkaHusi ydyeOHoro mpeamera «buonorus»  cocTaBwiIM:  KOHUENTyalbHble mnonoxenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIed, ColepKaHusl, pe3yJIbTaTOB 00y4YeHUs: U TPEOOBAHUM K YPOBHIO MOJIFOTOBKH BBIITYCKHUKOB,
MOJIOKEHUST 00 OOHmMX UEeNsAX U NPHUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHME CHUCTEMBI CpPEIHETO OOLIero
obOpazoBanusi B Poccuiickoit ®denepanivu, a Takxke MOJOXKEHUS O cnenuduke OMOIOTHH, €€ 3HAYCHUM B MO3HAHUU KUBOU
MpUPOABl M 00ECIEUEHUN CYIIECTBOBAHUS 4eloBeYecKOro oobmectBa. COriiacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEIEICHBI
OCHOBHBIE (DYHKIIMH MPOTPAMMBI TI0 OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo OuMONOrMM Na€T MPEICTaBICHUE O LENIX, 00 oOIeld cTpareruu OO0y4YeHUs, BOCHHUTAHHUS U Pa3BUTHUSA
oOyuJaronuxcsi cpeicTBaMu ydeOHoro mnpeamera «buonorusy», omnpenenser o0A3aTeNbHOE MNPEIMETHOE COAEpPKAHUE, €ro
CTPYKTYpY, pacupeleieHue o pasjeiaaM u TeMaM, peKOMEHAYEMYIO MOCIEI0BATEIbHOCTh H3yUEHUs YUeOHOro Marepuania ¢
Y4ETOM MEXKIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH O00pa30BaTEIBLHOTO MPOIECCa, BO3PACTHBIX OCOOECHHOCTEH
00yJarommxcs.

B nporpamMe 1mo OuOJIOTMM TaKkXe€ YUYUTHIBAIOTCS TPEOOBAaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MpeIMETHBIM pe3yibTaTaM 00yueHHs B ()OPMUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBLHON AESATEIHLHOCTH/YUECOHBIX
JEUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsI.

B mporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi ypOBEHb) peaqn30BaH MPHUHIUI MPEEMCTBEHHOCTH B M3YyUYCHHH
Oouomnoruu, Ojarogaps 4emMy B HEW MPOCMATPHUBACTCS HAMPABICHHOCTh HA PAa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO0 MUPOBO33PEHHUS, LIEHHOCTHBIX OPUEHTAINI JTUYHOCTH, IKOJIOTHYECKOTO MBIIIUICHUS, TPEICTABICHUH O
3I0pOBOM OOpa3e KM3HU W OepekHbIM OTHOUIEHHUEM K OKpYKarolied npupoaHou cpene. [losTomy Hapsany ¢ u3ydyeHUEM
0OIIeOMOIOTUYECKNX TEOPUi, a TaKKe 3HAHWM O CTPOEHWUW J>KUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONUX B HUX IMPOIECCOB B MPOrpaMMe MO OHOJIOTHH YICICHO BHHUMAaHHUE HMCIOJB30BAHHUIO MOJYYCHHBIX 3HAHUMA B
MOBCEHEBHON >KM3HM JUIsl PEIICHHs] MPUKIAAHBIX 337a4, B TOM uucie: NPOPUIAKTUKU HACIEACTBEHHBIX 3a00JIEBaHMIA
YeJIOBeKa, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHMSI SKOJOTMYECKH LEJIECOO0OPa3HOro TOBEACHHS B
OKpYXalollleld MPUPOJHOIN cpelle, aHaIn3a BIUSHUS XO3SMCTBEHHOM NEATEIbHOCTH YeJIOBEKa Ha COCTOSHUE MPUPOJHBIX U



UCKYCCTBEHHBIX DJKOCHCTEM. YCHUJIEHME BHUMAHMS K NPUKIAJAHONW HaIMpaBICHHOCTH Yy4eOHoro mnpeamera «buomorus»
MPOJIMKTOBAHO HEOOXOJUMOCTBIO OOECIIeUeHUs YCIOBUU IS pEHICHUS OJHOW W3 aKTyalbHBIX 3a/lad IIKOJBHOTO
Oounonornyeckoro oOpa3oBaHMsI, KOTOpas Mpeanojaraet (GOpMHUPOBAHHE y OOYYAIOMUXCS CIIOCOOHOCTH aJalTHPOBATHCA K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero ooOIuiero oopa3oBaHusl 3aHMMaeT BaxxHoe MecTo. OHa oOecrieunBaeT GOpPMHUPOBAHUE Y
oOydJaronuxcsi MpeACTaBiICHUN O HAy4yHOW KapTUHE MHpa, pacmupser U 0000IaeT 3HaHUA O JKUBOW MpHUpPOJE, €€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpPTaHWU3AMA W DBOJIONNU, CO3MAET YCIOBHUS JUISI: TO3HAHUS 3aKOHOB JKHBOM
pupoasl, GOpMHpPOBaHUS (YHKIIMOHAIHLHOM TI'PAaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO W 0Oe30macHOro o0Opasza JKW3HH,
HKOJOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIICHUS K KMBOU MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHue OMOJIOTHS MMEET TaKXkKe JJIS PEIICHHS BOCIUTATEIbHBIX U Pa3BUBAIOIIUX 3a/lad CPEIHEro OOIIero
oOpa3zoBaHus, couuanu3auuu oOydarommxcs. W3yuenue Owuonorun oOecrneyuBaeT yCIOBUS sl (POPMHUPOBAHUSA
WHTCJUICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX W WH(OPMAIIMOHHBIX HAaBBIKOB, ACTETHYCCKON KYJIBTYpPHI, CIIOCOOCTBYET
WHTETpallii OMOJOTUYCCKUX 3HAHHWM C MPEACTABICHUAMHU W3 APYTHX YYCOHBIX MPEIMETOB, B YACTHOCTH, (DH3UKH, XUMHH H
reorpaduu. Ha3paHHbIe TONOXKEHUS O TMpeaHA3HAUYCHUU YydeOHoro rmpeamera «buomorus» cocTaBuiaM OCHOBY s
OTpeJeIeHHs TOIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COACPKAHUS, IPEICTABIEHHOTO B MPOTpaMMe 1o OMOJIOTHH.

Ot6op comepkanust ydeOHoro mpeamera «buomorms»» Ha 0a30BOM  YpPOBHE OCYIIECTBIEH C  TO3WIUAN
KyJIbTYpOCOOOPA3HOTO TOIX0/1a, B COOTBETCTBUU C KOTOPBIM OOyYaroniuecs JOJKHBI OCBOWTH 3HAHUS M YMEHHS, 3HAUYUMBIC
it popMupoBaHus OOIIEH KyJIbTYphl, ONIPEEIAIONINE aJIeKBaTHOE TTOBEJCHUE YeI0BEKa B OKpYKaIoeld MPUPOJTHON Cpefe,
BOCTpeOOBaHHBIC B TTOBCEIHEBHOM XKM3HU U MIPAKTUUECKOM JearebHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHWUM 3aHUMAIOT
AIIEMEHTBI COJIEPKAHUS, KOTOPBIE CIYXKaT OCHOBOW i (OPMHPOBAHUS TMPEACTABICHUA O COBPEMEHHOW €CTEeCTBEHHO-
HAy4YHOW KapTUHE MHpAa W IICHHOCTHBIX OPHCHTAIUAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHHW3allUd OWOJOTHYECKOTO
oOpa3oBaHus.

CTpyKkTypupOBaHUE COJEpKaHUS ydyeOHOTO MaTepualia B TMporpaMMmMe MO0 OWOJOTHH OCYIIECTBICHO € YYETOM
MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTIMYHUTENBHBIX OCOOEHHOCTSX XKWUBOW MPHUPOJBI, 0 €€ YPOBHEBOW OpTraHM3aIluu H
ABOJIFOITMU. B COOTBETCTBHH € 3THM B CTPYKType y4eOHOTO mpeaMera «bruosiorus» BBIJCICHBI CIICTYIOIINE COAEPKAaTeIbHbIC
muHun: «buosorusi kak Hayka. MeToasl HaydHOTo To3HaHUs», «KileTka kak Owojornmueckas cuctema», «OpraHu3M Kak



Oounonoruyeckas cucreMay, «CrucreMa 1 MHOrooopasue OpraHu4ecKoro MUpay», « IBOJIOLHMS KUBON MPUPOBD, « IKOCUCTEMBI
Y TIPUCYIIUE UM 3aKOHOMEPHOCTH.

[lens m3ydenust ydueOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHE OOYYAIOIMIMMUCS 3HAHHSIMHU O
CTPYKTYPHO-(DYHKIITMOHAJIbHON OpraHu3alliy >KUBBIX CHUCTEM Pa3HOrO0 paHra U NPHOOpPETeHHEe YMEHUN HCIOJIb30BaTh 3TU
3HAHUS JIs1 TPAMOTHBIX JEHCTBUN B OTHOILIEHUH OOBEKTOB KMBOM MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHue 1end u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypoOBHE OO€CIEUMBAETCS PEIICHUEM
CIIEIYIOIIUX 3aa4:

OCBOCHHE OOYYarOUIMMUCS CHUCTEMbl 3HAHMM O OMOJIOTMUECKHUX TEOPHUSX, YUYCHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSX,
TUINoTe3ax, MpaBuiax, CIyXalluX OCHOBOW Ui (OPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAyYHOW KapTUHE MUpa, O
METO/IaX HAY4YHOTO TMO3HaHHUS, CTPOECHUU, MHOTOOOpa3Mu U OCOOCHHOCTSX MKHUBBIX CHUCTEM Pa3HOrO YPOBHSI OpraHU3allii,
BBIJIAIOIINXCS] OTKPBITUSIX U COBPEMEHHBIX MCCIIEI0OBAaHUSAX B OMOJIOTUY;

dbopMupoBaHrue y OOYy4YarONIUXCSl IMO3HABATENIbHBIX, WHTEJJICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTE B mpolecce
aHaju3a JIaHHBIX O MYTSAX Pa3BUTHSI B OMOJIOTUU HAYYHBIX B3TJIAJIOB, UIEH M MOAXOJO0B K M3YUECHUIO )KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTraHH3alNH;

CTAaHOBJICHHE Yy OOydYaromuxcsi oOImeld KyJabTypbl, (PYHKIIMOHAIHHOW TPaAaMOTHOCTH, PAa3BUTHE YMEHUU OOBICHATH U
OIICHUBATh SIBJICHUSI OKPYXAIOIIETO MHUpa >XKUBOW MPUPOJILI HA OCHOBAHMM 3HAHUW M OMbBITA, MOJYYEHHBIX MPU U3YUYECHUU
OMoJorny;

dbopmupoBaHre y OOYYAIOMIMXCS YMEHHUM WLTIOCTPUPOBATh 3HAYCHUE OMOJOTUYECKUX 3HAHMM B MPAKTUYECKON
JeSTETLHOCTH YEJI0BEKa, Pa3BUTUN COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUM U arpOOMOTEXHOJIOTHIA;

BOCIIUTAaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIIOBEKOM >KMBOW MPHUPOIBI, HEOOXOAMMOCTH OEPEKHOTO
OTHOIIICHUS K HEeM, COOTIOICHHS TUYECKUX HOPM IIPH MPOBEACHUN OMOJIOTHYECKUX UCCIICIOBAHM;

OCO3HAHME IIECHHOCTU OMOJIOTUYECKUX 3HAHUM JJIs MOBBIIICHUS] YPOBHS DKOJIOTUYECKOU KYJIbTYPHI, 1 (OPMUPOBAHUS
Hay4YHOTO MUPOBO33PEHUS,

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCEIHEBHON KU3HH JIJIsI OIIEHKU MOCTIEACTBUIN CBOEH JESTEIHHOCTU
[0 OTHONIIEHUIO K OKpYyXKarollel cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME M COOJIIOACHUE MeEp NPOPUIAKTUKU
3a00s1eBaHUM.



B cucreme cpennero obmiero obOpasoBanusi «buonorus», mzydaemas Ha 0a30BOM YPOBHE, SIBISICTCA 00S3aTEIbHBIM
y4eOHBIM MTPEIMETOM, BXOJIAIIUM B COCTaB MpeaMeTHON o0acTu «EcTecTBEeHHO-HAYYHbBIE TPEIMETHD.

Jlnst u3ydeHust Ouonoruu Ha 0a30BOM ypoBHeE cpeaHero oOmiero odpaszoBanusi orBoautcst 34 B 10 xmacce — (1 vac B
HEJIeJIO0) u 1 q IIKOJIbHBIH KOMITOHEHT.



COIEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kax Hayka. CBsi3b OMOJOTHMU C OOIIECTBEHHBIMHM, TEXHUUYECKUMU U JPYTUMH €CTECTBCHHBIMH HayKaMH,
¢bunocodueit, 3THUKON, ICTETUKON W mpaBoM. Ponb Ouonoruu B ¢GOpMHpPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoapl TO3HaHUS JKUBOM MNpUpPOALl (HAOMIOJEHUE, OJKCIEPUMEHT, OIMCAaHHWE, HW3MEpPEeHue, Kiaccudukaims,
MOJICTUPOBaHUE, CTaTUCTUUECKass 00pabOoTKa JaHHBIX).

JlemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konsios, k. Yorcon u @. Kpuk.

Tabmuiel 1 cxembl: «MeTo bl MO3HAHUS JKHUBOUM TIPUPOIBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[TpakTuueckas padora Ne 1. «Mcnosib30BaHKHE pa3IMUHBIX METOAOB IPU U3YUEHUU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTeMbI U MX OPTraHU3AIUS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTivure KUBBIX CHUCTEM OT HEOPTaHUYECKOU
MIPUPOJIBL.

CBoiicTBa OMOCHCTEM U UX pazHOOOpas3ue. YPOBHU OpraHU3alMd OMOCUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIMH,
OpraHU3MEHHbI!, TOMYISIUOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTre0lIeHOTUYECKHI ), OMoC(epHbI.

JdemoHcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIC TTPU3HAKY KU3HNY», « Y POBHU OPTaHU3AIUN KUBOM TPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUYECKHM COCTAB KJIETKU. XUMHUYECKHE BJIEMEHTBI: MAKpPOXJIEMEHTBHI, MUKPO3JIEMEHThl. Boma m muHepanbHbIE
BEIIECTBA.



DYHKIMU BOABI U MUHEPAJIbHBIX BelIECTB B KieTke. [logaepxxanne ocMmoTuyeckoro 6anaHca.

benku. CoctaB u crpoeHue O€aKoB. AMHHOKMCIOTBI — MOHOMEphl OenkoB. He3ameHuMble W 3aMEHHMBIE
AMUHOKHUCIIOTBHl. AMHUHOKHUCIIOTHBIN COCTaB. YPOBHHU CTPYKTYphI OCIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYpa). XMMUYECKHUE CBOMCTBA OeKkoB. buonoruueckue GyHKinu OEIKOB.

®epMeHThl — Onosiornueckue katanuzatopbl. CTpoeHue depMeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHas CHElU(UYHOCTD.
Kodepmentsl. Butamunsl. Otinuunst pepMEHTOB OT HEOPraHUYECKUX KaTaJau3aTOPOB.

VYraeBoasl: MOHOCaxapuabl (TJI0K03a, pubo3a U Je30Kcupru003a), nucaxapuibl (caxaposa, JaKTo3a) U MOoJrUcaxXapubl
(KpaxmMai, TJIMKOTEeH, LIeJITI0J103a). bruonornyeckue GyHKIIMU yrieBOI0B.

Jlununel: Tpurauuepuasl, ¢Gocpoaunuapl, crepounsl. ['mapodunasHO-ruapoPoOHBIE CcBoiicTBa. buoiormueckue
¢byskun munuaoB. CpaBHEHUE YITIEBOAOB, OEJIKOB U JIMIIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JIHK n PHK. Hykneotunsl — MoHOMEpBI HyKIEMHOBBIX KUcA0T. CTpoenne u ¢pynkuun JJHK.
Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u pyHKIUU.

Huronorus — Hayka o kietke. Knerounas teopust — npuMep B3aUMOACUCTBUS UAEH U (DAKTOB B HAYYHOM MO3HAHUMU.
MeTtoabl U3y4EHHUSI KIIETKH.

Krnerka kak menoctHas sxuBasi cucreMa. O0IIHe NMpyu3HaKy KIETOK: 3aMKHyTasi Hapy»KHas MemOpana, mosekyibsl JJHK
KaK TeHEeTHYECKHI anmnapar, CUCTeMa CUHTe3a Oeka.

Tunel KIETOK: 3yKapuoTHUecKkas M mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHSI NPOKAPUOTUYECKOM KIIETKH.
Knerounass crenka Oaktepuii. CTpoeHHE 3YKapUOTHYECKON KiIeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, >KUBOTHOW H
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KJIIETOK — KJIETOYHAs! CTEHKA, TTIMKOKAINKC, UX QyHkuuu. Ilnasmarnueckas memOpana, eé
cBorictBa u ¢yukiuu. [utomnazma u e€ opranouasl. OgnomeMOpanHbie opraHouabl kiaeTku: JIIC, ammapar I'ombmxw,
mu30coMbl. [1oyaBTOHOMHBIE OpraHOMBI KJIETKUA: MUTOXOHIPHH, MiaacTuabl. IIpoucxoxkaeHne MUTOXOHIPUM U TIIACTHL.
Bunel mnactun. HememOpanHble OpraHOMIbI KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUYKH, KIYTHKH.
OyHKIUHA OPraHOUJIOB KJIETKU. BrirroueHus.

SAnpo — perynsatopHbli HeHTp kieTku. CTpoeHue dnpa: saepHas 000JouYKa, KapuoIlia3ma, XpOMaTHH, SIPBILIKO.
XPpOMOCOMBI.



TpaHCnOpT BEIECTB B KIETKE.

JleMmoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilnennen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P.
®paunknul, K. M. bap.

Huarpammel:  «PacnipefieneHne XMMHYECKHX OJJIEMEHTOB B HEXUBOW mpupoae», «PacmpenerneHne XUMHUECKUX
AJIEMEHTOB B KMBOU IIPUPOIE».

Tabmuupl u cxemsl: «llepuoanueckass TabnHIa XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHUE MOJEKYJbl BOJAbDY, «bHOCHHTE3
oenkay, «CtpoeHne Monekyibl Oenka», «Ctpoenue depmenta», «Hyknennossie kucnotel. [JHK», «CTpoeHne Monexyiibl
ATO», «CtpoeHue 3yKapuOTHUECKOW KIETKW», «CTpOEHHE >KMBOTHOM KIETKW», «CTpOEHHE pPACTUTEIBHON KIETKWY,
«CTpoeHnEe MPOKApUOTHYECKON KIIETKW», «CTPOCHHUE sAIpa KIETKN», « Y TIIEBOIABIY, «JIAMHAIBI».

O6opynoBaHue: CBETOBOM MHKPOCKOII, 00OpyAOBaHHUE JIsi MPOBEACHUS HAOIOACHUM, U3MEpPEHUH, IKCIIEPUMEHTOB,
MUKpOIpEenapaTbl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnass padora No 1. «/3ydeHune KaTaqTUTHYECKOM AaKTUBHOCTA (PEPMEHTOB (Ha MpUMEpEe aMuja3bl WM
KaTanasbl)».

JlaGoparopHnas pabotra No 2. «M3yueHue CTpOeHHUs] KIETOK PACTEHUM, >KUBOTHBIX U OaKTEpHil MOJ MUKPOCKOTIOM Ha
TOTOBBIX MUKpPOIIpENaparax u uX OMUCAHUEY.

Tema 4. /KusHeaesiTeJJbHOCTb KJIETKH.

OOmeH BemecTs, Wik MeTadoM3M. ACCUMUIIAIUS (TUTACTUYECKHUI OOMEH) ¥ TUCCUMUIIALINS (SHEPTETUYECKHU 0OMeH) —
JIB€ CTOPOHBI €IUHOTO Tpoliecca MeTadonu3Ma. Posib 3aKOHOB COXpaHEHHUs BEUIECTB U SHEPTUU B IOHUMAHUU METa00JIM3MA.

Tunel oOMeHa BemiecTB: aBTOTPO(MHBIA U rerepoTpodHbii. Poias ¢pepmMeHTOB B 0OMEHe BELIECTB M IPEBpAILCHUU
SHEPTUHU B KIIETKE.

dortocunTe3. CBeroBas W TeMHOBas (a3bl doTocuHTe3a. Peaknuu ¢ortocunTe3a. IhHEeKTUBHOCTH (HOTOCHHTE3A.
3Hauenne (QorocuHTe3a A KU3HUM Ha 3emse. BiusHue ycnoBuil cpeapl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBILICHHS €ro
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHU.

XeMOocuHTEe3. XeMOCHHTE3UpYIoLMe OaKTEpUH. 3HAYEHUE XEMOCUHTE3a JIJIsl KU3HU Ha 3eMiie.



DHepreTuueckuil 0OMeH B KJieTke. Paciiernienre BemecTB, BbICICHUE U aKKYMYJIMPOBAHUE SHEPTUH B KIIETKE. DTaIlbl
sHepreTudyeckoro oomeHa. ['nmukonus. bpoxenue u ero Buabl. KHUCIOpOJHOE OKHCIECHHUE, WIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe pochopunupoBanue. IGGHEeKTUBHOCTH FHEPTETUIECKOTO 0OMEHA.

Peaxiuu matpuunoro cunresa. ['enetndeckas undopmanus u JJHK. Peanuzanus renetrudeckoit ”HpoOpMaluy B KJIETKE.
['enetnueckuit ko u ero cpoiictBa. TpaHckpuniusa — Matpuunblii cuHTe3 PHK. Tpancnsuusa — 6uocunre3 Oeika. DTambl
TpaHciasauuu. Konupoanue aMuHokucioT. Poib pubocom B Onocunrese Genka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Mctopus otkpeits BupycoB (/1. Y. MiBanoBckuit). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO IIMKJa BUpPycoB. bakrepuodaru. bone3nun pacteHuii, ;)kUBOTHBIX M YEJIOBEKA, BbI3bIBa€MblE BUpYycaMmH. Bupyc

ummyHoaeuiuta uvenoBeka (BUY) — BoszOyautens CIIN[a. OOpatHas TpaHCKpUIILIMS, peBepTa3a M MHTErpasa.
[IpodunakTuka pacnpocTpaHEeHUsI BUPYCHBIX 3a00JICBAHUIA.
JemoHcTpanuun:

IToptpetsr: H. K. Konpsnos, /I. Y. Usanosckuit, K. A. Tumups3zes.

Tabnuiel 1 cxembl: «Tunbl nuTanusy», «Metadboauzm», « MUTOXOHAPUSY, « DHEPTETUUECKUNA 00MEH», «XJIOpOTLIacT,
«Dotocuntes», «Ctpoenune JJHK», «Ctpoenune u ¢yHKimoHupoBaHue reHa», «Cunrte3 Oenkay, «['eHEeTHUYECKHUU Koy,
«Bupycoy», «baktepuodarny», «Crpoenue u xxu3HeHHbI nuki supyca CIIM/{a, 6akrepuodaray, «Permmukanus [JJHK».

O6opynoBanue: moaenu-anminkanuu «Y npoenue JIHK u tpanckpunuums», «buocunrtes 6enkay», « CTpoeHUE KIETKH,
Mozenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii 1uki, win >KU3HEHHBIM LUK KieTku. MHTepdaza m muto3. Ilpouecchl, nportekaromme B uHTEpdase.
Permnmukanus — peaknus matpuunoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMoCOMHBIN Ha0Op — KapuoTHM. JUITOnaHbINA
Y TaryIONAHBIN XPOMOCOMHBIE HAOOpHl. XpoMaTu bl [[uTonornyeckre oCHOBbI pa3MHOKEHUSI M MHIMBUIYaTIbHOTO Pa3BUTHUS
OpPTaHU3MOB.

Henenue knetkn — Muto3. Craguu muto3a. IIporeccsl, MpoucxXoAse Ha pa3HbIX CTaAusiX MHUTO3a. buosornueckuii
CMBICII MUTO3A.

[Iporpammupyemasi ruOesb KJIETKH — aronTo3.



@opMbI pa3MHOXKEHMSI OPraHM3MOB: OECIoJioe M TMO0J0Boe. Buiabl 0Oecrnojoro pa3sMHOXKEHHUS: JI€JICHHE HaJlBOE,
MMOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEIrE€TaTUBHOE pa3MHOXKEHHUE. VICKycCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €T0 3HAYEHUE ISl CEJEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Craguu wMeito3a. Ilpoueccel, npoucxonsimue Ha cTaausx wmenosa. lloBemeHue Xpomocom B Meio3se.
Kpoccunrosep. buosiornuecknii CMbICI U 3HAYEHHUE ME103a.

['amerorenes — mpoliecc 00pa3oBaHUSI TMOJIOBBIX KJIETOK Y >KMBOTHBIX. I10JOBBIE Kene3bl: CEMEHHUKH U SIMYHUKH.
O6pa3zoBaHue W pa3BUTHUE TMOJIOBBIX KIETOK — TameT (CIepMaTo30Mj, SIMIEKIeTKa) — CIepMAaTOreHe3 U OBOI'CHE3.
Oco0eHHOCTH CTPOEHHUS SUIIEKIETOK U criepMaTo3ouaoB. OmiogorBoperue. [laprenorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOpUOHANIbHOE pa3BuTuEe (dMOpUOreHe3). ITambl AMOPHOHAIHLHOTO
pPa3BUTUSI Y TO3BOHOYHBIX >KUBOTHBIX: JPOOJIEHUE, racTpyiisiiusi, opraHoreHes. IloctamOpuonanbHOoe pazBuTHE. THIIBI
MOCTAMOPUOHATIBHOTO PA3BUTHS: MPsIMOE, HEMpsiIMOe (JTMYMHOYHOE). BiusiHME cpellbl Ha pa3BUTHE OPTraHU3MOB, (HaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOr€He3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTAAUU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuupbl 1 cxembl: «DPOpPMBI Pa3MHOKEHHSI OPraHU3MOBY», «/[BOMHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX PACTEHUII»,
«BereratuBHOE pa3sMHOXKEHUE pacTeHui», «JleneHue knetku Oakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpoMocombly, «Kietounbid mukn», «Pemmkanus HHK», «Mwutoszy», «Menos», «llpsiMoe u HenmpsiMoe pa3BUTHEY,
«l"ameToreHe3 y MIIEKONMUTAONINX U YeJIOBEKa», « OCHOBHBIE CTaAUU OHTOTECHE3a».

O6opynoBanue: MHKPOCKOTI, MUKpPOTpenapaTsl «CriepMaTo30u1bl MJIEKOIUTAIOILET O, «Slinexknerka
MJICKOIUTAIONIETO», «KapuOKHMHE3 B KIIETKAX KOPEIKa JIYKa», MarHUTHAasI MOJIe/Ib-aNIIUKalus «Jlernenue KiIeTku», MOJaemb
JHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

Jlabopatopnas pabota Ne 3. «Habmroienne MuTo3a B KJIeTKaX KOHYMKA KOpEITKa JyKa Ha TOTOBBIX MUKPOTIpErapaTaxy.

Jlaboparopnas padota Ne 4. «3ydeHnne cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpEIapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHeTuku. Mcropus pa3BUTUS TeHETHUKU. Ponb nuronoruu M 3MOPHOJIOTHMM B CTAHOBJIEHUU
TeHEeTUKH. BKiag pocCHUCKHX W 3apyOeKHBIX YUYEHBIX B Pa3BUTHE T'€HETUKH. MeToabl TeHeTHKH (THOPHI0IOrHYeCKU,
LHUTOT€HETUYECKHUI, MOJEKYJISIpHO-TeHETHUeCKui). (OCHOBHBIE T€HETHUYECKHE TOHATHS. ['€eHeThyeckas CHUMBOJIMKA,
UCII0JIb3yEeMasl B CXEMAaX CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJEA0BaHUs MPU3HAKOB, yCTaHOBIEHHbIE . Mennenem. MoHOruOpuIHOE CKpeluBaHuE. 3aKOH
eanHooOpa3usi rubpuoB mepBoro mnokojeHus. [IpaBuino nomuHMpoBaHMs. 3aKOH pacUICIUIEHUs NpPU3HAKoB. ['umoresa
YUCTOTHI raMeT. [1osTHOE M HEMmoTHOE TOMUHUPOBAHUE.

JHuruOpuaHoe CKpeluBaHUE. 3aKOH HE3aBUCUMOIO HACJIENIOBAHMS NPHU3HAKOB. LlUTOreHeTnyeckre OCHOBBI
AUTUOPUHOTO CKpeIIMBaHMs. AHaNIM3Mpylollee CKpelmuBaHue. Vcnosnp3oBaHWe aHAIM3UPYIOLIETO CKPEUIMBaHUS IS
OTIpe/ieNICHUs] TEHOTHUIIa OCOOMU.

CuerieHHOe HacieqoBaHue npusHakoB. Pabora T. Moprana mo cuemjieHHOMY HaclieoBaHUIO reHoB. Hapyiienue
CLICIJICHUSI TEHOB B PE3YJIbTATE KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTHl.

I'enetnka mnona. XpOMOCOMHOE OIpEACIICHHE TMoja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHesle W
rereporaMeTHsle opranusmsl. HaciienoBanue npu3HaKoB, CLEIIEHHBIX C TIOJIOM.

N3menunBOCTh. Buabl M3MEHUMBOCTH: HEHACJIECACTBEHHAs W HACIEACTBEHHasA. Poyib cpenpl B HEHACIEICTBEHHOM
M3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKALMOHHON M3MEHYMBOCTH. BapuannoHHslil psa U BapuanmoHHas kpusas. Hopma
peakuuu npu3Haka. KonnyecTBeHHbIE W KAa4eCTBEHHbIE MPU3HAKU W MX HOpMa peakuuu. CBoicTBa MOIU(UKALMOHHON
U3MEHYUBOCTH.

HacnencrBennas, mim reHOTUIIMYECKas, U3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHUMBOCTh. Mei03 1 MOJIOBOM MpoIiece —
OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. MyTallMoHHass ©3MEHYMBOCTh. Knaccudukanuss MyTaluii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTra W mpuyuHbl MyTanuil. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
n3meHunBocty H. 1. BaBunosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOAbl T€HETUKHU YEJIOBEKA: M€HEaJOrnYeCKuid, OJIM3HEIOBbIN,
UTOT€HETUYECKHUM, OMOXUMUYECKUNA, MOJIEKYIsIpHO-TeHeTHYecKuid. COBpeMEHHOE ONpeeieHe FeHOTUIIA: TOJIHOT€HOMHOE



CEKBEHUPOBAHME, TEHOTUIHPOBaHUE, B TOM uucie ¢ nomoinesto [I1[P-ananu3a. HacnencTtBenHble 3a00sieBaHUsl YesOBEKa:
reHHble 00Jyie3HH, OOJIE3HW C HACJIEACTBEHHOM MPEeIpacioiloKeHHOCThIO, XPOMOCOMHBIE OoJie3HUu. ComaTH4yecKue u
reHepatuBHbie MyTaruu. CTBOJIOBBIE KJIETKHA. [IpUHIMIIBI 3M0pOBOTO 00pa3a JKU3HU, NUATHOCTHKH, MPOMUIAKTUKU H
JICYCHUS] TEHETHMYEeCKUX OoJe3Hei. MenuKo-reHeTUYecKoe KOHCYJIbTHPOBAHME. 3HAYEHUE MEIUIMHCKOM TEHETUKH B
peIO0TBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUN YelloBeKa.

JlemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumogees-Pecosckuii, H. 1. Bapuiios.

Tabnuipl U cxeMbl: « MOHOTHOpPUIHOE CKPEIIMBAHUE W €0 IUTOr€HETUYEeCKasi OCHOBa», «3aKOH paCIIECIICHUSI U €ro
IIUTOTEHETUYECKasi OCHOBa», «3aKOH 4YHUCTOTHI TrameTy, «JlurudpuaHoe ckpeumBanue», «lluTomoruyeckrue OCHOBBI
TUTHOPUIHOTO CKpeniuBaHus», «Meios3y», «B3aumojeicTBue aifielbHBIX TeHOBY», «l'eHeTHdyeckne KapThl paCTEHUH,
KUBOTHBIX M 4YeJoBeKa», «l'eHeThka moyiay, «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIUICHHOTO C Mojiom», «KapuoTurbl
YyeJIoBeKa M KUBOTHBIX», «Buasl nameHunBocT», «MoaudukanmonHas u3MeHUYUBOCThY, «HacnenoBanue pesyc-daktopay,
«"eHeTuka rpynn KpoBu», « MyTallMOHHAsI U3MEHYUBOCTH.

O6opynoBanue:  Mojenu-ammdkanun — «MoHoruOpumHoe — ckpemnuBaHue», «HemomHoe — HOMHUHHMpOBaHUEY,
«Iurubpunnoe ckpemmuBanuey, «llepexkpéct XxpoMocom», MUKPOCKOIT U MUKponpenapatr «Jlpo3oduna» (Hopma, MyTamnuu
(hopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moceBHON».

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Jlabopatopnas paborta Ne 5. «3yueHue pe3yapTaTOB MOHOTHOPUIHOTO M JUTHOPUTHOTO CKPEIIUBAHUS Y APO30(DUIIBI
Ha FOTOBBIX MUKPOIIPETIapaTaxy.

JlabopatopHast pabora Ne 6. «3ydyenne momuduKalMOHHOW H3MEHUYMBOCTH, TOCTPOCHHE BAPHAIIMOHHOTO psija U
BapUALlMOHHOU KPUBON».

JlaGoparopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIIpEapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuusi Kak Hayka M TIpoLEcC. 3apOoXIEHUE celleKuud u jnoMectukanus. Yuyenue H. WM. BaBunoBa o mentpax
MIPOUCXOXKJIEHUS U MHOT000pa3usl KyJIbTYpPHBIX pacTeHUi. LIeHTpbl IpOUCX0KaeHUs JOMAIIHUX XKUBOTHBIX. CopT, mopozaa,
IITAMM.

CoBpeMeHHbIE METO/IbI CeeKIIMU. MacCOBBIM U MHIUBUAYAIbHBIM OTOOPHI B CEIEKIIMU PACTEHUN U KUBOTHBIX. OlleHKa
sKcTepbepa. bim3kopo/icTBeHHOE cKpenuBaHue — UHOpuAMHT. Yucras nauHus. CKpeuuBaHue YUCTBIX JIMHUN. ['eTeposuc,
wii rubpuaHas cuia. HepoactBeHHoe ckpemuBaHue — ayrOpuauHr. OtganéHHas ruOpuau3anus M e€  yCHEeXH.
HckyCCTBEHHBINM MYTAareHes3 U MOMyYEHHUE MOJUILIOUAO0B. JIOCTHKEHUS CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpacip MPOU3BOACTBA. ['€HHAas WHXeHepus. JTanbl co3naHud pekoMOuHaHTHOM JHK wu
TPAHCT€HHBIX OpraHu3MoB. KinerouHas uHxeHepus. KneTouHele KynbTypbl. MHUKpPOKIOHAJIBHOE Pa3MHOKEHHE PACTCHUU.
KnonupoBaHue BbICOKOPOAYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OPIraHU3MOB. DKOJIOTHYECKUE U 3THYecKue pobdsiemsl. MO
— TeHETUYECKU MOJIU(DPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetst: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabmuub! u cxeMbl: kKapTa «L{eHTpBl TPOUCXOXKICHUS U MHOTO0Opa3us KyJbTYPHBIX pacTeHuin», «[lopoasl momamnHmx
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéuHas rulpuauzanus», «Pabotsl akamemuka M. ®. MBanoBay,
«ITomunnouaus», «O0bEKThl OUOTEXHOJIOTUNY, «KieTouHble KyIbTYphl U KIIOHUPOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC
TEHOB, XPOMOCOM).

O6opynoBaHue: MYyJSDKM IUIOJOB U KOPHEIUIOAOB JUKMX (OPM M KYJbTYpPHBIX COPTOB pacTeHH, repOapuii
«CenbCKOXO035CTBEHHBIE PACTEHUSD.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHHUS CEJIEKI[MM PACTEHHH W KUBOTHBIX (HA CEJEKIHMOHHYIO CTaHIIUIO,
IJIEMEHHYIO (pepMy, COPTOMCIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1IA0OPATOPHUIO arpOyHUBEpPCUTETA WM
Hay4YHOTO LIEHTPA)».

«Pacnipoctpanenue xu3zHu B Ouochepe», «O30HOBBIN dkpaH Ouochepnl», «KpyroBopoT yriepoga B Ouocheper,
«KpyroBopoT a3ota B mpupoie».



ObopynoBanue: Moaenb-anmnkanus « Tunuunsle OnoneHo3b», repbapuil «PacturenbHble cOOOIIECTBA», KOIIEKLIUU
«buoneHosy, «Bpeaurenn Ba)XHEUIINX CETbCKOXO3AUCTBEHHBIX KYJIBTYP», TepOapuu U KOJUIEKIUU PACTEHUN U KUBOTHBIX,
MpUHAJJISKAIINE K pa3HbIM SKOJIOTHUECKUM TpyIinaM ofHoro Buaa, KpacHas kuura Poccuiickoit @eaeparuu, n300paxeHus
OXpaHsAEMBbIX BUJIOB pacTeHui U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOTPAMMBLI 110 BUOJIOTMMMA HA BA30BOM VYPOBHE
CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHSI 00YHAIOIIUMUCS MPOTPaMM CPETHErO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHYHOCTHBIX pPE3yIbTATOB OCBOCHUS Mpeamera «bHUONorus BBIIEICHBI CIEAYIOIIAE COCTABIISIIOIIME:
OCO3HaHUE 00YYaIOIMMHUCS POCCUMCKON IpaskIaHCKOW UACHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSTEIILHOCTH
U CaMOOTIPEIEICHHUI0, HAIMUYKME MOTHUBAIUUA K OOy4YEHHUIO OMOJIOTHH, IeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN
JUYHOCTHA HA OCHOBE KJIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKUX TPAJULIMNA pa3BUTHS OUOJOTHYECKOTO 3HAHHS, TOTOBHOCTh U
CIIOCOOHOCTh  OOYYarOLIUXCA PYKOBOJCTBOBAThCA B CBOEH JIEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH,
MPUCYLIUMHU CUCTEME OUOJIOTHYECKOT0 00pa30BaHMsl, HAIMYKE SKOJOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh LIETU
U CTPOUTH )KU3HEHHBIC IIAHBI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS TpeaMmeTa «bUONOTHsS» JOCTUTalOTCs B €AMHCTBE YYEOHOW M BOCIUTATEIHHOM
JNEATEIbHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKUMHU COLUMOKYJIBTYPHBIMH, HCTOPUYECKHUMU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSTHIMH B OOIIECTBE MPaBWJIAMU U HOpPMaMHU TMOBEICHUS W CIIOCOOCTBYIOT IMpolieccam
CaMOMO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTUSI BHYTPEHHEW MO3ULWH JIUYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY U TPABOMOPSJIKY, YEJIOBEKY TpyJa M CTapuieMy TMOKOJICHHIO, B3aUMHOTO YBaXXEHHUS, OEPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJIEOUI0 U TPAAULMAM MHOTOHAMOHAIBHOIO Hapona Poccuiickon denepannu, OpuUpoOI€ U OKPYXKAKOLIEH
cpene.

JIngHOCTHBIE PE3yNbTaThl OCBOEHHUS YUeOHOTO npeaMeTa «bruonorus» OmKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh
oOy4Jaronmxcsi PyKOBOJCTBOBATHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3HIIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllU/, TIO3UTHUBHBIX BHYTPEHHHX YOEXKICHHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSAM POCCHUHUCKOTO
oOIIiecTBa, paclupeHnue XKU3HEHHOTO OMBITa W OMbITA JCATEIHHOCTH B MPOIECCE peaTu3allid OCHOBHBIX HAIPaBJICHHMA
BOCIIUTATEIBHON IESITEIBHOCTH, B TOM YHCIIE B YACTH:



1) rpa:kIaHCKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMU O00YyYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUICKOTO
00IIIeCTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AESATEIBHOCTH TPHU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHWU YYEOHBIX H
MO3HABATEINIbHBIX 33/1a4, BBINIOJHEHUH OMOJIOTUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTBH OINPEAENIATh COOCTBEHHYIO MO3ULIMIO M0 OTHOLIEHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBSICHATSH €€;

YMEHHE YYUTBIBATH B CBOUX JCHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBUSL JIOJIEH C Pa3HBIMHU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM,

TOTOBHOCTh K COTPYJAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHHUSI Y4YEOHBIX, IIO3HABATECIBbHBIX W
MCCJIEI0BATENbCKUX 3a/a4, YBAXUTEIBHOIO OTHOIICHHS K MHEHHMIO OMNIIOHEHTOB IMPU OOCYX JAEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NESATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW WIAECHTUYHOCTH, TMATPHUOTHU3MA, YBAXKEHHS K CBOEMY HapoJly, UYyBCTBa
OTBETCTBEHHOCTHU nepesa PoanHOM, ropaocTy 3a CBOM Kpail, CBO0 PonnHy, CBOM SI3BIK M KYJIBTYPY, NPOUIJIOE U HACTOSIIEE
MHOTOHAllMOHaJIbHOTrO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIECHHE K MPUPOJAHOMY HACIEOUI0O W NaMIATHUKAM MPUPOABI, JOCTHKEHUSIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ] POCCHMCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJOTWU, MOHWMAHUS 3HAYCHUS
OMOJIOTHH B MMO3HAHUM 3aKOHOB IIPUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

uzeitHas yoexaEHHOCTh, TOTOBHOCTD K CIY>KE€HHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;



CIIOCOOHOCTH OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U TICHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOSHUE YCTOMUMUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POAMUTENSAM, CO3JaHUI0O CEMbU HAa OCHOBE OCO3HAHHOIO MPHUHATHUS IIEHHOCTEU
CEMENHOM )KM3HU B COOTBETCTBUM C TPAIUIUSAMU Hapo10B Poccuuy;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIJIIOYAs 3CTETUKY ObITa, HAYYHOIO M TEXHHUYECKOIO0 TBOPYECTBA, CIOPTa, TPYIa,
OOIIIECTBEHHBIX OTHOIICHMIA;

MOHUMAaHUE IMOIIMOHATILHOTO BO3JICHCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MTPOSBIISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) pusnueckoro BocnuTaHus, POPMUPOBAHUSA KYJILTYPbI 310POBbS U SIMOLUMOHAJBLHOIO 0JIATONOJIYYHSI:

MMOHMMAaHUE U peau3alus 3J0pOBOro U 0€30MacHOro 00pas3a >KU3HU (3I0POBOE MUTAHUE, COOTIOJICHUE TUTUEHUYECKHUX
MpaBuJ U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHUM MU OTAbIXa, peryispHas (u3MuecKkas aKTHUBHOCTH), OEpeXHOro,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U NICUXUYECKOMY 3710POBBIO;

NMOHMMaHUE I[IEHHOCTU TPaBWJI WHAUBUAYATLHOTO M KOJUIGKTUBHOTO O€30MAaCHOTO TOBEJCHHUS B CHUTYaIHsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JHOJEH;

OCO3HAHME TMOCISACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYCK (YITOTPEOIECHUS aIKOTOJIs, HAPKOTUKOB, KypEHHs);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JCSATEIBHOCTH TEXHOJOTHYECKOW ¥  COIMAIBHOM HAIMPaBICHHOCTH, CIOCOOHOCTH
MHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOATENIBHO BBIMOJIHATh TAKYIO JEATCIIbHOCTD;

UHTEpEeC K pa3audyHbIM chepam nmpodeccroHaIbHON IeATeIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymylen
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTH ¥ CLIOCOOHOCTh K 00pPa30BaHUIO M CaMOOOPa30BaHUIO HA TPOTSHKEHUN BCEH KU3HH,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIICHHUE K MPUPOJI€ KaK UCTOUHHUKY XKU3HHU Ha 3eMIle, OCHOBE €€ CYIIECTBOBAHNUS;



HOBBILIEHUE YPOBHS HKOJIOIMUYECKON KYyJbTYpbl: NPUOOpPETEHHE ONbITa IUIAHUPOBAHUS MOCTYNKOB U OLIEHKH HX
BO3MOKHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHME TI00aTHFHOTO XapaKTepa SIKOJIOTHIECKUX MPOOJIeM U ITyTeH NX PEIICHHUS;

CIIOCOOHOCTBH HCIIOJIB30BaTh MpUOOpETaeMble NMPU HW3YYEHMHM OWMOJIOTMM 3HAaHUS M YMEHHUS IpU pPEUIeHHH NpodiieMm,
CBSI3aHHBIX C pAlMOHAJIbHBIM IPHUPOAOIOJIB30BaHUEM (COONIOZICHUE MpaBWI MOBEJACHUS B IPHUPOJE, HANPABICHHBIX Ha
COXpPaHEHHE PABHOBECHUS B 9KOCUCTEMAX, OXpaHy BHJIOB, 3KOCUCTEM, OMOChephI);

AKTUBHOE HENPUATHE JCUCTBHM, NMPUHOCAIIMX BPEH OKPYXAIOIIEH NPUPOAHOW Cpene, YMEHHE INPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX ACHUCTBUN U NPEIOTBPAILATH UX;

HaJu4yue Pa3BUTOrO0 SKOJIOTUYECKOTO MBIIIJICHUS, SKOJOIMYECKON KYJIbTYPBI, OIBITA IEATEIBHOCTH JKOJIOIrHYECKOU
HAIIpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATbCS HMHU B II03HABATEIBHOW, KOMMYHHMKAaTHBHOM M COLMAJIBHOM IIPAKTHKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN ACSITEIBHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOMU
MPAKTHUKH, OCHOBAHHOI'O HA IUAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBOW U YUTATEIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJAEHUCTBUA MEXKIY JIIObMU U IO3HAHUSA
MHpA;

MOHUMaHUE chelu(pUKH OHOJOTUHM KaK HAyKd, OCO3HAHHUS €€ poiu B (OPMUPOBAHMM PALMOHAIBHOTO HAYYHOIO
MBIIICHHS], CO3JaHUH LIEIOCTHOTO MPEICTABICHUS 00 OKpY’KaIOIEeM MUPE KaK O €IMHCTBE IPUPO/IbI, YEIOBEKa U 00IECTBa,
B [IO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIIeHUH MPOOJIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OMOJIOTMM JJII COBPEMEHHOW IMBWJIM3ALMU: O00ECIEYeHHUsT HOBOI'O YPOBHS Pa3BUTHUS
MEJUIIMHBI, CO3JaHIe EPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpPCHbIE MPOOJIEMBI pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTEeH BBIXOJA M3 TIO0OANBHBIX AKOJOTHYECKUX MpOOJeM U oOecnedeHus: Mepexoia K yCTOWYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCTIOIB30BAHHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKMX 3HAHWUN B LENSIX MOBBIIIEHHUS OOUIEH KyJIbTYypbl, €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (PYHKIIMOHAJIBHON IPaMOTHOCTH 00yYaromuxcs, GopMupyeMon npu nu3yyeHuun
OnoJorny;



[NOHMMaHUE CYIIIHOCTH METOJOB IO3HAHMs, HCHOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
MOJIy4aeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHHUS SIBJICHUI OKPYXKAIOILEr0 MUPa U MPOUCXOIAIIUX B HEM U3MEHEHUI, YMEHHE
7enaTh 000CHOBaHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUINXCS JaHHBIX C IEJBIO MOyUYEHHUs TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTBh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUSA JJIsl PELIEHHs TPOOJIEM B peabHbIX KU3HEHHBIX
CUTYyalUsIX;

OCO3HAaHUE ILEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBJIATH IIPOCKTHYIO M HCCIIEIO0BATEIbCKYIO
NEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOPAa30BaHMIO U CaMOOOpPA30BAaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX
3HAaHUU 110 OMOJIOTUHU B COOTBETCTBHUHU C KU3HEHHBIMU OTPEOHOCTSIMMU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHUSI yUeOHOro npeamera «buonorusy BKIIIOYAIOT: 3HAUMMbIE 111 (DOPMUPOBAHUS
MHPOBO33pEHUS  O0YYAIOIUXCS MEXKIUCUUIUIMHAPHBIE (MEXMNpEeIMETHbIE) OOUIeHayYyHble TMOHSATHS, OTpaXkalollue
LEJIOCTHOCTh HAyYHOU KapTUHBI MUpa U CIEUU(PUKY METO/I0B IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, sIBJICHUE, MPOIIEeCC, CUCTEMA, HAYUHBIN (DAKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIEI0BAHNUE,
HaONIOZIeHUEe, U3MEpPEHUEe, DOKCIEPUMEHT W JpYruX), YHUBEpcajbHble yueOHble JAeicTBUS  (IIO3HABATENIbHBIE,
KOMMYHUKAaTUBHBIE, PETYJSITUBHBIE), oOecreuuBamomme (HopMUpOBaHHE (DPYHKIIMOHATILHOM TPAaMOTHOCTH M COLMAJIBHOU
KOMIIETEHIIMM ~ OOYYalollUXCs, CHOCOOHOCTh  OOYy4YaloIIMXCA  HKCIOJb30BAaTh  OCBOCHHBIE  MEXKIUCUMUILTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE IEWCTBUS B TO3HABATEIBHON U COI[MAIbHOM MPaKTUKE.

MeTtanpeameTHbIe pe3yabTaTbl OCBOSHHS MPOTPaMMbl CPETHETO OOIIETO 00pa30BaHusl JOKHBI OTPaXKaTh:

OBjajieHue YHHMBEPCAJbHbIMH Y4eOHbIMM MO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSITENIbHO (POPMYJIMPOBAThH U aKTYaJIU3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalld3a, CHUHTE3a, CpPaBHEHMS,
kinaccuukanyuu, o00O0OIIEHHUS), PACKPBIBATH CMBICT OWOJOTUYECKUX TIOHATUN (BBIACIATh WX XapaKTEpHBIC IMPU3HAKH,
YCTaHABJIMBATD CBSI3U C IPYTUMU MOHSATUSIMU);

OMpeNeNsaTh UEeIu JeATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUM HUX JOCTUKEHUS, COOTHOCUTH pPE3yJIbTaThl
JESTEIBHOCTH C TTOCTaBICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUS JUIsl O0BsICHEHUS (DAKTOB U SIBJICHUH KUBOU MPUPO/IBI;

CTPOUTH JIOTUUECKUE PACCYXKICHUSI (MHIYKTUBHBIC, ICAYKTUBHBIC, MO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI U 3aKJIIOUCHUS,

IPUMEHSTh CXEMHO-MOJIEIIbHBIE CPEACTBA JJIS MPEIACTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOLICHUN B HM3y4aeMbIX
OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUMH pPAa3HOTO pOJa, BBISABICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabarbiBaTh IUIAH peEHICHUs TpoOJieMbl C YYETOM aHalIM3a UMEIONIUXCS MaTepUaIbHBIX U HEMaTepHUATIbHBIX
pECypCOoB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIENSAM, OLICHUBATh PUCKHU MOCIEACTBUIA
NEeATEIIbHOCTH;

KOOPAUHUPOBATH U BBIMOJHATH pa0OTy B YCIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJIQJICTh HaBBIKAMH Y4€OHO-MCCIIEIOBATEILCKOW M MPOCKTHOW JESTEIBHOCTH, HABBIKAMHU pa3pelIeHus MpoosieM,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB PEIICHUS TMPAKTHUYECKUX 3a/lad, MPUMEHECHHIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

WCIIOJIb30BaTh PAa3IMYHbIC BUBI ACATEIBHOCTH T10 MOJYYSHUIO HOBOTO 3HAHUSI, €r0 UHTEPIPETALNH, PEOOPaA30BAHUIO
Y IPUMEHEHUIO B YYEOHBIX CUTYAIUAX, B TOM YUCJIE MPU CO3J]aHUHN YUEOHBIX U COIMABHBIX MPOEKTOB;

(dbopMHUpPOBATH HAYYHBIN THUI MBIIJICHUS, BIa/I€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMHA U METOJAMHU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEILHOM ESITEILHOCTH U )KU3HEHHBIX CUTYaIIUSIX;



BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3WpOBaTh 3a7ady, BBIJIBUTAaTh THIOTE3Y €€ pelIeHUs], HAXOAUTh
apryMeHTHI [ I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBAaTh NOJYYCHHBIE B XOJ€ PEUICHUS 3a/ayd pPEe3yJIbTaTbl, KPUTHUYECKH OLIEHUBATHh HX JOCTOBEPHOCTb,
IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH 1I€JIEHAIIPABJICHHBIN MOUCK IIEPEHOCA CPEICTB U CLIOCOOOB AEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCHUTH 3HAHUS B ITO3HABATENIbHYIO U MIPAKTUYECKYIO 00JIACTH KUZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJIEU, IMpeJiaraTh OPUTMHAIBHBIC TOJIXOJbl W PEIICHUs, CTaBUTh MpPOOJEMBI M 3aj]ayH,
JOITYCKAIOIIUE AIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHKAX HHGMoOpManuu (TEeKcTe Y4eOHOro mnocoOus, HAYYHO-TIOMYJIIPHON
auTepaType, OMOJOTMYECKUX CJIOBApsSX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax HaHHBIX, B VIHTepHeTe), aHaIu3upOBaTh
MHGOpMALIMI0O  pa3jMYHBIX BUIAOB U (OpPM MpPENCTaBICHHsS, KpPUTUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh M
HEITPOTHUBOPEYUBOCTH;

dbopMyIUpOBaThH 3alPOChl U MPUMEHATH Pa3JIMUHbIE METOJAbl MPHU MOUCKE U OTOOpe OUoJIorhueckoil uHdpopmaiuu,
HEOOXOIMMOM JIJIsl BHITIOTHEHUS YUEOHBIX 3a/1ad4;

pUOOPETaTh OMBIT UCIOIH30BAHUS MUHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, COBEPIIICHCTBOBATh KYJIBTYPY
AKTUBHOT'O MCMOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHMAIBbHYIO (HOpPMY MpeacTaBlieHUs Ouonorndeckoil mHpopmaiuu (cxemsbl, TpadukH,
IUarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpeAcTBa NpH paboTe ¢ Ouosiormueckol uH(OpManuen: NpUMEHSThH
XUMHUYECKHe, (PU3NIECKNe U MaTeMaTHIEeCKUE 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBHaTypy, HOMEHKIATYPY, UCTIOIb30BATh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISAHOCTH;

BJIa/IETh HABBIKAMHU PACHO3HABAHUA U 3aIUTHl HHGOpMALK, UHPOPMALMOHHON 0€30MacHOCTH JTUYHOCTH.

OBjajieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:



1) oO1enne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(pepax »KU3HU, aKTUBHO y4aCTBOBATh B AUAJIOTE WJIM AUCKYCCUU IO CYIIECTBY
o0OcyxmaemMoll Tembl (YMEHHME 3a/aBaThb BOIPOCHI, BBICKA3bIBATHh CY)KJIECHHS OTHOCHUTEIBHO BBIIIOJIHEHUS IpEIIaraeéMomn
3aJ1a4uM, yYUTHIBATh UHTEPECHI U COITIACOBAHHOCTh MO3ULIMN JPYTUX YUYACTHUKOB JUAJIOTA WM TUCKYCCHM);

pacrno3HaBaThb HEBEpOAJbHBIE CpEJACTBA OOUICHMs, IMOHUMAaThb 3HAYEHHME COLUAIBHBIX 3HAKOB, HPEIIOCHUIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYalMil, yMETh CMATr4aTh KOH(DIUKTHI U BECTU TIEPETOBOPBI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIECHHS] U B3aUMOJEWUCTBHS, IMOHMMATh HAMEPEHUS JAPYTUX JIIOAEH, MPOSABISTH
YBaXXUTEIbHOE OTHOIIEHHUE K COOECEHUKY U B KOPPEKTHOU (hopme (GOpMyIHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUYKY 3PEHUS C UCIOJb30BAaHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasl 1eATeIbHOCTD:

MMOHUMAaTh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM W HMHIMBHAYalbHOW paOOThl MPU PELIEHUU OMOJIOTHYECKOU
po0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUS IPYIIIOBBIX (POPM B3aUMOACHCTBUS IPU PELICHUU YU4eOHOM 3a1a4u;

BBIOMpPATh TEMATUKY U METOJAbl COBMECTHBIX JEHCTBUN C yU4ETOM OOILIUMX MHTEPECOB U BO3MOXKHOCTEHW KaKIOTrO 4JeHA
KOJUIEKTHUBA;

OPUHUMATh LEJIM COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEWCTBUS MO €€ JOCTHUKEHUIO:
COCTABJISITh IUIAH NEUCTBH, paclpefessiTh pOiad C y4ETOM MHEHUW YYaCTHUKOB, OOCYXZaTh pPE3yJbTaTbl COBMECTHOM
padoTHI;

OLICHHMBAaTh KAauyeCTBO CBOEro BKJIaJa M KaXKIOTO0 yYaCTHHKAa KOMaHAbl B OOUIMI pe3ynbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

IpeJiaraTh HOBBIE ITPOEKTHI, OLIEHUBATh UJEU C IO3ULMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B PA3NIMUYHBIX CHUTYalUsX, MPOSIBIATH TBOPYECTBO H
BOOOpaxxeHue, ObITh MHUIIMATUBHBIM.

OBiaieHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

1) camoopraHu3anms:

UCI0JIb30BaTh OMOJOTUYECKHUE 3HAHUS JJIS BBISBIICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX;



BBIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM 11€JIEBbIE M CMBICJIOBBIE YCTAHOBKU B CBOUX JEHCTBUSIX U MOCTYIKAX IO
OTHOUIEHHUIO K )KUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3JJ0POBBIO OKPYKAIOIIHUX;

CaMOCTOSITEIIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JEATEILHOCTD, BBISBIATH MPOOJEMBI, CTAaBUTh U (OPMYIHUPOBATH
cOoOCTBEHHBIE 3a/1a4u B 00pa30BaATENbHOMN NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOSTENIbHO COCTABJIAITH ITJIaH PEIIeHUs MPOOJIEMbI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOYKHOCTEH
U NIPEANOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 33 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOW HJPYIUIUM B Pa3HbIX O00JACTIX 3HAHUW, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHbD.

2) CAMOKOHTPOJIb:

J1laBaTh OLIEHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHUBBI B JI€STEIBHOCTh, OLECHUBATH COOTBETCTBHUE PE3YyJIbTATOB
LEJISIM;

BJIJIETh HABBIKAMM MO3HABATEIHLHON pe(IEKCUHN KaK OCO3HAHUS COBEPIIAEMBIX IEUCTBUN U MBICTUTEIBHBIX MPOLIECCOB,
UX Pe3yJIbTaTOB U OCHOBAHUM, UCTIOJIb30BATh MPUEMBI pedIICKCUU ISl OLICHKH CUTYaIluHu, BHIOOpA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 X CHUKEHHUIO;

NPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB AESITEIbHOCTH;

3) npuHsATHE ceOsl U APYTHX:

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MIPU AHAIU3E PE3YyIbTATOB ACATEILHOCTH;

MPU3HABATh CBOE MPABO U NIPABO IPYTUX HA OIIHNOKU;

pPa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBeEKa.

HPEAMETHBIE PE3YJIBTATBI



[IpeameTHbie pe3yibTaThl ocBoeHus nporpaMMbl COO mo O6uosoruu Ha 0a30BOM YPOBHE BKIIIOYAIOT CHelU(UUECKHE
s yaeOHoro mpeamera «buonorus» HaydHbIE 3HAHWS, YMEHUS W CHOCOOBI JACHCTBHIA MO OCBOCHHUIO, HHTEPIPETAIUU H
npeoOpa3oBaHUIO0 3HAHWMA, BHIBI JCATEIHHOCTH MO TMOJTYYCHHIO HOBOTO 3HAHWS W TPUMEHEHUIO 3HAHWWA B Pa3IWIHBIX
YU4EOHBIX CUTYyallMsiX, & TAKKE€ B PEAIbHBIX JKU3HEHHBIX CUTYaIlUsiX, CBA3AHHBIX C Omosjorueil. B mporpamme mpenMerHbie
pe3yIbTaThl MPEICTaBICHBI IO TOaM O0yUYCHHS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npenmMera «buonorusy ¢ 10 knacce NOIKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUNW O MECTE W POJU OHOJOTMM B CHCTEME HAy4YHOIO 3HAaHMsI E€CTECTBEHHBIX HAayK, B
(GbopMUPOBaHUN COBPEMEHHOU €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa W HAYYHOTO MHUPOBO33PEHHS, O BKJIAJ€ POCCUHUCKUX H
3apyOeKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHATBHON TPAaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS KU3HEHHBIX
3ajady;

YMEHHUE PacKpbIBaTh COJAEPKAHHE OMOJOTMYECKMX TEPMHHOB U TOHATUN: XHU3Hb, KJIETKA, OpPraHu3M, METaboIM3M
(oOMeH BewIeCTB W MpeBpallleHue BSHEpruu), romMeoctas (camoperyislus), YpOBHEBas OpraHU3alMs >XHUBBIX CHUCTEM,
CaMOBOCITPOM3BeIeHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE W3jaraTh OWOJOTMYecKre Teopuu (KJIETOYHAs, XpOMOCOMHas, MYyTal[MOHHAs, IEHTpajbHAas JIOTMa
MOJIEKYJIApHO# Onosiorun), 3akousl (I'. Mennens, T. Moprana, H. . BaBunoBa) u ydenust (0 meHTpax MHOTO0OOpa3usi u
MIPOUCXOXKJICHUS KyIbTypHbIX pactenuid H. Y. BaBuiiosa), onpenensiTh TpaHUIbl KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHHE BIIaJIETh METO/IaMU HAayYHOTO MO3HAaHUS B OMOJIOTMM: HAOIIOJACHUE U ONKCAHUE JKUBBIX CHCTEM, NMPOLIECCOB U
SBIICHUH, OpraHU3aIusl U MPOBEJCHHE OMOJOTHYECKOTO IKCIEPUMEHTA, BBIABI)KCHUE THUIIOTE3bI, BBIABICHUE 3aBHCUMOCTH
MEXIy HCCIEAYEMbIMH BETUYMHAMHU, OOBSICHEHHE MOyUYEeHHBIX Pe3yJIbTaTOB, UCTIOIH30BAHHBIX HAYYHBIX MOHITHHA, TEOPHIl
Y 3aKOHOB, YMEHHE JIe1aTh BHIBOJIBI HA OCHOBAHUH MOJyUYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIIEATh CYIIECTBEHHBbIE TPU3HAKKM BHUPYCOB, KIETOK MPOKAPUOT U OYKApPHOT, OJHOKJIETOUYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB M MPEBPAILIEHUS YHEPTHH B KJIETKe, (DOTOCHHTE3A,
MIACTUYECKOTO W DHEPreTUYECKOr0o OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS,
WHJUBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);



YMEHHE TPUMEHSTHh IMOJyYCHHbIC 3HAHUS JUISI OOBSACHEHHUS OHMOJOTHMYECKHUX TMPOIECCOB M SIBICHUM, IS TPUHSATHUS
MPAKTUYECKUX PEIICHUH B TMOBCEIHEBHOW JKM3HU C IIENbI0 oOecrieueHuss 0e30MacHOCTH CBOETO 3J0POBbS M 3I0POBBS
OKPYXKAIOIIUX JIIOACH, COOMIOACHUS HOPM TPaMOTHOTO TIIOBEICHUS B OKpYXKalOmed MPUPOTHOM cpene, MOHMMaHHE
HEOOXOJMMOCTH HCIIOJB30BaHUSl JOCTHIKCHHM COBPEMEHHOW OWOJOTMM ¥ OWOTEXHOJIOTUH JUIS  PaIlMOHAIBLHOTO
IPUPOJIOTIONH30BAHMS;

yMEHHUE peliaTh JJIEMEHTApHbIE TEHETHMYECKHE 3a/layd Ha MOHO- U JUTHOPUIHOE CKpEUIMBaHUE, CIICTUICHHOE
HACJICIOBAHKUE, COCTABISATH CXEMbl MOHOTHOPHUIHOTO CKpENIMBAHUSA Ui TIPEACKA3aHMs HACJIEeIOBaHUS MPU3HAKOB Y
OpTaHU3MOB;

yYMEHHUE BBINOIHATH JA0OpATOPHBIE W MPaKTHUYECKUE paboThl, cOOJ0/aTh MpaBWwia Npu paboTe ¢ Y4EOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYCCKH OIICHUBATH M HHTEPIIPETUPOBATh MH(POPMAIHIO OHOJIOTHYECKOTO COICP)KAHUS, BKITFOYAIOIIYIO
TICEeBIOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeICcTBa MacCOBOW MH(OpMAIIUU, HAYYHO-TIOMYJISPHBIE MaTEPHAIIbI),
ATUYECKHE aCTIEKThl COBPEMEHHBIX MCCIICIOBAHNN B OMOJIOTHH, MEIUIINHE, ONOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTUYECKYI0 HH(OpMAIUIO U3
HECKOJBKMX UCTOYHUKOB, TPAMOTHO MCITOJIb30BATh MTOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmmorexa [IOK
A https://m.edso00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 1 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
aTa udposbnie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue A bp
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Kpatkas ucropus pa3BUTHS OMOJIOTHH. Bub6snuorexa LIOK
1 1 https://m.edsoo0.ru/863e6122
02.09.2024 https://m.edsoo0.ru/863e632a
Mertoasl HccaeI0BaHusI B OMOIOTUH.
bu6mmoreka [IOK
2 . .09.
1 05 6.09.2024 https://m.edso0.ru/863e6122
CyIIHOCTb JKU3HH U CBOMCTBA KUBOTO.
3 1 bu6mmoreka [IOK
09.09.2024  https://m.eds00.ru/863e6564
YpoBHU OpraHU3aIUH KUBON MaTepUu.
4 1 bu6mmoreka [IOK
13.09.2024  https://m.edsoo.ru/863e674e
BxonHoM KOHTPOJIb
5 Metoap! uronorun. Kinerounas 1 bu6mmorexa [IOK
TEeopHusl. 16.09.2024  https://m.edsoo.ru/863e6b72
A Oco0EHHOCTH XUMHYECKOI'0 COCTaBa . 05 Bummorexa [IOK
KJICTKH. ' 20.09.2024  https://m.eds00.ru/863e6b72



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

Bona u e€ poJsib B )KU3HEACATETHHOCTH

7 KJICTKH. bubmuoreka [JOK
23.09.2024  https://m.eds00.ru/863e6870
MI/IHCpaJ'IBHI)Ie BCIIIECCTBA U UX POJIb B
3 KJICTKE. bu6mmoreka [IOK
27.09.2024 | https://m.edsoo.ru/863e6d5¢c
YFJ'IGBOI[BI H UX POJIb B
9 KHU3HCACATCIIBHOCTU KJIICTKHU. BI/I6 JIMOTEKA ]_IOK
30.09.2024 | https://m.edso0.ru/863e6e88
.HI/IHI/II[BI n Ux pOJ'IB B
10 KHN3HCACATCIIBHOCTHU KIJIICTKHU.
04.10.2024
Crtpoenue O6eNKoB. Bu6muorexa [JOK
11 0.5 https://m.edso0.ru/863e6ff0
07.10.2024 https://m.edso0.ru/863e716¢
DyHKIMH OEJIKOB.
12 bu6mmorexa [IOK
11.10.2024 | https://m.eds00.ru/863e766¢
HYI(JIGI/IHOBI)IG KHNCJIOTBI U UX pOJ'IB B
13 14.10.2024 bubnmoreka [JOK

KHU3HCICATCIIbHOCTH KIICTKH.

https://m.eds00.ru/863e7¢98



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

HYKJ'ICI/IHOBBIG KHCJIOTHI 1 UX POJIb B

bubmuoreka [JOK

14 KU3HEICATCIEHOCTH KIICTKH 18.10.2024  https://m.edso00.ru/863e7aae
AT® u apyrue oprann4ecKue

15 COEIUHEHMS KIIETKH. 05 Bu6nnorexa LIOK

' 21.10.2024  https://m.eds00.ru/863e7dc4
IToBTOpEeHMEe o TEME: «XUMUYECKAS
16 OpraHu3aIys KICTKI Bu6muorexa [JOK
25.10.2024  https://m.eds00.ru/863e796e
KonTposbnas padora Ne 1.

17 «XuMHYecKasi OpraHu3anus bubauoreka [LIOK
KIETKH. 08.11.2024  https://m.eds00.ru/863e796e
Crpoenue knetku. Knerounas
meMmOpana. SAnpo. JlabopaTopHas

18 padora J‘f_» 1. Ha01ronenne KJIeToK Bu6miorexa [OK
PACTEHHHU U KUBOTHBLIX MOA 11.11.2024  https://m.edso0.ru/863e7540
MHKPOCKOIIOM HA FOTOBBIX
MHKpoONpenapaTax u uxX onucaHmue.

Crpoenue knetku. [{uromnazma.
Krnerounsrii nentp. Pubocomsr. bubmorexa [HOK
19 15.11.2024 https://m.eds00.ru/863e81b6
T https://m.edsoo.ru/863e831e
20 CtpoeHue KIETKU. bub6nuorexa [IOK



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

DHjoIIa3MaTu4eckas cetb. KoMuiekce 18.11.2024  https://m.edsoo.ru/863e7f4a
I'onemxu. JIn3ocoMel.

Ctpoenue kieTku. MUTOXOHAPHH.

[Tnactuabl. Opranouibl

2 nBmxeHus.JlaboparopHasi padora Ne 05 Bu6muorexa LIOK
2. IlpHroToBIeHNe H ONHUCAHHE ' 22.11.2024  https://m.eds00.ru/863e81b6
MHKPOIPENapaToB KJIETOK
pacTreHuii.

CX0/1CTBO U pa3iauyus B CTPOSHUU

29 MPOKAPUOTHYECKUX U bubimoreka IIOK
5YKApHOTHYECKUX KIIETOK. 25.11.2024  https://m.edsoo.ru/863e8436
CX0/1CTBO U pa3iauyus B CTPOSHUU
KJIETOK PAaCTCHHH, )KUBOTHBIX, TPHOOB.

23 JIaGopaTopHas padora Ne 3. 05 bub6nnorexa IIOK
CpaBHeHHe CTPOEHHS KIETOK ' 29.11.2024  https://m.eds00.ru/863e86f2
pacTeHuii U ;)KUBOTHBIX.

Hexnetounsie ¢hopMmsbl sxu3HH. Bupychl
24 u OaKkTeprodary. bubmmoreka [JOK
02.12.2024  https://m.edsoo.ru/863e8878
KonTpoubsHnasi pabora Ne 2 o reme:

o5 «KJ1eTKa — CTPYKTYpHAasi eIMHHIA bubmmorexa [IOK
SKHBOTLOY. 06.12.2024  https://m.edsoo.ru/863e89a4

26 OOMeH BelecTB ¥ YHEPTUH B KIIETKE. 05 bu6mmoreka [JOK

' 09.12.2024  https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

29

30

31

32

33

34

DHEpPreTUYeCKuii 0OMEH B KJIETKE.

IIutanue B KiIeTKE.

ABTtoTpodHOoe nuranue. DoToCHHTES.

ABTOTpOHOE MUTaHUE. XEMOCHHTE3.

I'enetnueckuit kon. Tpanckpunuus.

Cunre3 OCIIKOB B KJICTKE.

Perynsauus TpaHCKpUIIIIUH U
TPAHCIIALINYU B KJIETKE.

[ToBTrOopenue no teme: «O6MeH
BELIECTB U DYHEPTUU B KIIETKEY.

0.5

0.5

13.12.2024

16.12.2024

20.12.2024

23.12.2024

27.12.2024

30.12.2024

10.01.2025

13.01 2025

bubmuoreka [JOK
https://m.edso00.ru/863e8c60

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

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edso00.ru/863e8d78

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

bu6mmoreka [JOK
https://m.edso00.ru/863e9214

bu6mmorexa [IOK
https://m.edso00.ru/863e9214

bu6mmoreka [IOK
https://m.eds00.ru/863e9336



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

Kontponsnast padora Ne 3. «O6men

bubmuoreka [JOK

35 BEIIIECTB U SHEPTHHU B KIICTKE. 17.01 2925 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a

JKM3HEHHBIN UUKII KIETKH. Bu6 OK

36 20.01 2025 htPtIsz:I/I//I;f;(sa:)gru/BGSeGHZ
Muro3. AMHUTO3. Bu6 OK

37 24.01 2025 htPtIsz:I/I;I;fgsigru/BGSe6564
Meiios. Bu6 LIOK

38 27:01 2025 htPtIps?:I/I;I;?::i(sio.ru/863e674e
@DopMBbl pa3MHOKEHUSI OPIraHU3MOB.
becrnonoe pazMHOXeHHE.

39 31.01 2025 ngiﬁrzfsgstggg%%bn
[TonoBoe pazMHOXKEHHUE. Bu6 LIOK

40 03.02 2025 htlfsz:I/I//IrTs;(sio.ru/SGE’,eBb?Z
Pa3BuTHE MONTOBBIX KIIETOK. Bu6 OK

41 07.02 2025 htlfsz:I/I//Ir(::s;(sichru/SGE’,eGS?O
Onno10TBOpEHHE. Bu6 LIOK

42 10022025 htI:DS:I/I//Ir?::;(sio.ru/SGE’,eGdSc

43 OHTOreHe3 — MHAUBUAYAJIbHOE 14.02 2025 bubnmnoreka [JOK

https://m.edso00.ru/863e6e88



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

pa3BUTHE OpraHU3Ma.

NuauBuayaibHOE pa3BUTHE.
DOMOpHOHANTBHBINA MTEPUOI.
JlaGoparopHasi padora Ne 4.

44 BrisiB/IeHHe TPH3HAKOB CX0ACTBA 0,5 17.02 2025 BH6J.1H0TGK3 ITOK
3apo/bIILel YeI0BeKa H APYTHX https://m.eds00.ru/863e6870
MJIEKONUTAIOIUX KaK
A0KAa3aTeJbCTBO UX POACTBA.

[TocTaMOpHOHATIBHBIN IEPUOI. . oK
bubmmoteka 1]
45 21.02 202
022025 https://m.edsoo.ru/863e6d5c¢
3adert Ne 2 «Pa3mMHoOKeHHEe H
HHIMBUAYaJbHOE Pa3BUTHE Eu6 1OK
nOINOTEKA

46 OpPraHu3MOB). 28.02 202

P 8.02.2025 https://m.edso0.ru/863e6e88
Hcropust pa3BUTHSA T€HETUKH.
I'ubpuponoruueckuii MeToI. Bub6mmoreka LIOK

47 .

03.03 2025 https://m.edsoo.ru/863e8efe
3aKOHOMEPHOCTH HaCJIEAOBaHUS.
MonoruOpuaHO€E CKpeIIrBaHHeE. but6mmoreka [IOK

48 07 .03 2025 https://m.edso0.ru/863e6ff0

https://m.edso0.ru/863e716¢

49 MHOECTBEHHBIC aJlJICIIH. 14.03 2025 bubmuoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

AHanu3upymrouiee CKpeluBaHue.

https://m.edso00.ru/863e766¢

JlaGoparopHasi padora Ne 5.

50 CocTaBjieHHe NPOCTEHIINX cXeM 05 1703 205 = bubmiorexa [IOK
CKpelMBaHHsl. ' ' https://m.edso0.ru/863e7c98
JurubpuaHoe ckpenBanmue. 3aKoH

51 HE3aBUCUMOTO HACJICAOBAHUS 21.03 2025 bubmuorexa [JOK
IIPU3HAKOB. ' https://m.eds00.ru/863e6122
JlabopaTopHas padora Ne 6.

59 Penenne 3JeMeHTaPHBIX 05 04.04 2025  Dbudmorexa LHOK
reHeTHYeCKHX 32/1a4. ' ' https://m.eds00.ru/863e6564
XpOMOCOMHasI TEOPUS
HACJICJICTBEHHOCTH. Bu6auorexa [JOK

53 .

07.04 2025 https://m.edsoo.ru/863e674e
BzaumoeiicTBre HealaeabHBIX T€HOB. .
bubnnoreka [IOK
54 11.04 202
042025 https://m.eds00.ru/863e6b72
Penienne reHeTHYECKUX 3aja4. bu6mmorexa [IOK
55 .
14.042025 https://m.eds00.ru/863e6b72
Huronnasmaruueckas
HACJIEICTBEHHOCTb.
56 18.04 2025 bu6mmorexa [IOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e766c
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I'eneruueckoe OIpCACIICHHUE 110JIA.

bu6mmoreka [IOK
57 .
21.04 2025 https://m.edso0.ru/863e6d5c¢
Penrenne reneTHUeCKUX 3a1a4. G [OK
HOIHnoTEKA
58 0,5 .
’ 25.04 2025 https://m.eds00.ru/863e6e88
HN3MeHUYnBOCTE. . o
bubnuoreka [JOK
59 .
28.04 2025 https://m.edsoo.ru/863e8efe
Bunpr myrauuit. bubmuorexa [JOK
60 05.05 2025 https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢c
[Ipuunnbl MyTanuii. ComaTuyeckue u
TreHepaTUBHBIE MYTAIIUH.
JlabopaTopnas padora Ne 7.
61 BeisiBIeHHE HCTOYHHUKOB MYTAr¢HOB 0,5 16.05 2025 BH6J.1H0T3K3 LOK
B OKpy:KaroLeii cpese (KOCBEHHO) U https://m.eds00.ru/863e766¢
OIIEHKA BO3MOKHBIX MOCJIECTBHI HX
BJIMSAHUS HA OPTaHU3M.
O006menue no teMe «OCHOBEI
TEHETUKN. bu6mmorexa [IOK
62 .
19.052025 https://m.edso0.ru/863e7c98
MeToanl HcCeIOBaHUS T'€HETUKH
63 2305 2025 bubnmoreka [JOK

YCIO0BCKa.

https://m.edsoo0.ru/863e8efe
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['eneTrka u 310pOBbE. . o
bubnuoreka [JOK
64 .
L 26.052025 https://m.edso0.ru/863e8efe
[TpoGnemMbl reHeTnYecKon
0e30IMacHOCTH.
&5 JlaboparopHasi padora Ne 8. Anasu3 1 0,5 26.05 2025 bubnnoreka [JOK
M OLIEHKA dTUYECKHX ACNIEKTOB https://m.edsoo.ru/863e7c98
Pa3BUTHSI HEKOTOPBIX HCCIe10BAHMI
B OMOTEXHOJIOTUH.
CocraBiieHue po10CIOBHOM. . oK
bubmmotexka 1]
66 0,5 .
’ 26.05 https://m.eds00.ru/863e6122
OBIIEE KOJIMYECTBO YACOB I10 65 3
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