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IHHOACHUTEJIBHASA 3ATIMCKA

[Ipu pa3paboTke mporpamMMbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY Ul OTPEACICHUS MOIX0A0B K
(opMUPOBAHHIO COJEpKAHUS YUeOHOTO npenmeTa «bruosorusy COCTaBHIN: KOHIENTYalbHbBIE MOJIOKCHHS
®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COAEp:KaHUs, pe3yabTaToB OOydeHHs W TpeOOBaHUU K
YPOBHIO TOJATOTOBKH BBITYCKHHKOB, MOJOXEHHS 00 OOMMX HEeNnsX M MPUHLUIAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHME€ CHUCTEMBI CpeaHero obiero oOpa3zoBanus B Poccuiickoit denepannn, a Takxke
MOJIOKEHUsST O crneuuduke Ouosoruu, €€ 3HAaYeHUM B I03HAHUU >KUBOW HPUPOJBI U 00ecledyeHuu
CYLIECTBOBaHMS 4YeJoBeuecKoro odmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHHSIM, ONpPEAEICHbl OCHOBHbBIE
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu AaérT MpeAcTaBlIeHUE O IEeNax, o0 oOmeil crpateruu oOydeHwus,
BOCIIMTAaHUS W DPa3BUTHA OOy4aromUXcs CpeACTBAMH y4eOHOTO mpeaMera «buonorus», ompenenser
o0s3aTeNbHOE TPEAMETHOE COJEpKAHUE, €ro CTPYKTYpy, pacopelesieHue M0 pas3ienaM M TeMaM,
PEKOMEHAYEMYIO TOCIEI0BAaTEIbHOCTh H3Yy4EHHUs] y4yeOHOro Marepuanga ¢ Y4€TOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTMKM 0O0pa30BaTeIpbHOrO MpoIlecca, BO3PACTHBIX  OCOOEHHOCTEN
00yJaronuxcs.

B mporpamMe mo OHONOTHHM TaKXe YYWUTHIBAIOTCS TPeOOBaHHS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TMPEIMETHBIM pe3ylbTaTaM oOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHJOB Y4EeOHO-
MMO3HABATEIPHOW  JCSATEIBHOCTH/YIEOHBIX  JNEHCTBHM  OOYYarONIMXCS IO OCBOCHUIO  COJACPIKAHUS
O6uoJI0rN4YecKkoro oopazoBaHusl.

B mporpamme mno Ouonoruu (10-11 kmaccel, 0a30BbIii ypOBEHb) pealM30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3YYE€HUH OHOJIOTHH, Ojaromaps 4eMy B HEH NMpOCMaTpUBACTCS HANPaBJICHHOCTh Ha
pa3BUTHE 3HAHWH, CBS3aHHBIX C (OPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, OSKOJOTUYECKOTO MBIIUICHUS, TPEJCTABICHUHA O 3I0pOBOM oOpa3e KH3HH H
OCpe)XHBIM OTHOIICHHEM K OKpyKawIled mpupoaHod cpeae. Ilostomy Hapsay ¢ H3ydYeHHUEM
00IeONOIOTHYECKUX TEOPHi, a TakKe 3HAHUI O CTPOEHUH JKUBBIX CHCTEM DPAa3HOTO paHra M CYUIHOCTH
OCHOBHBIX IPOTEKAIOLIUX B HUX MPOIIECCOB B MPOrpaMMe M0 OUOJIOTHH Y/IeJIEHO BHUMAHUE UCTIOIb30BaHHUIO
MOJIyYEHHBIX 3HAaHUN B TOBCETHEBHOM JKM3HM [UIl pPEIICHUs MPUKIATHBIX 33Jad, B TOM YHUCIE:
NpOoQUIAKTUKH HACIEACTBEHHBIX 3a00JieBaHUN YEIOBEKa, MEAUKO-T€HETHYECKOTO KOHCYJIbTUPOBAHUS,
000CHOBAaHUS SKOJOTMUYECKH I€J1eco000pa3HOro MOBEACHUSI B OKpYXKAalolled NPUPOAHON cpene, aHaiu3a
BIIUSIHUSL XO3SIMCTBEHHON JIEATEIHHOCTH YEJIOBEKA Ha COCTOSIHME MPUPOTHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
YcuieHne BHUMaHUS K MPUKIAAHON HAMpaBICHHOCTH yueOHoro mpeamera «buojorusy mpoauKTOBaHO
HEOOXOIUMOCTbIO O00€cleYeHHs] YCIOBUM ISl pEIIeHUs OJHOW U3 aKTyalbHBIX 3aJlad ILIKOJIBHOTO
O6uosoruueckoro oOpa3oBaHus, KoTopas mpeqmnoJiaraer (OpMHUpPOBAHHE y OOYUYaAIOLIUXCS CIIOCOOHOCTHU
a/IalITUPOBATHCS K U3MEHEHUSIM TUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpenHero o0miero oopa3oBaHusi 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT
dbopmupoBaHre y 0O0ydaroIIUXCsl MPEICTaBICHUI O Hay4HOW KapTHHE MHpa, pacuiupseT U oOoOmiaer
3HAHUS O KUBOU MpUpoJe, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM OpPraHU3aliy U SBOJIOIUH, CO3AET
yCIOBUSL NJIs: TO3HAHUS 3aKOHOB JKUBOW MPUPOJbI, (GOopMHUpOBaHUS (PYHKIIMOHATBEHON T'PaMOTHOCTH,
HAaBBIKOB 3/I0POBOT0 U 6e30macHoro o0pas3a »KU3HHU, SKOJOTHYECKOTO MBIILICHUS, [EHHOCTHOTO OTHOIICHHUS
K JKUBOI MPUPOJE U YEIOBEKY.

Bonpiioe 3naueHre OHOIOTHS UMEET TaKXkKe JUIs PElIeHHs] BOCIIUTATENbHBIX U Pa3BUBAIONINX 3aja4
cpenHero ooOmiero o0pa3oBaHus, colManu3auuu oOydaromuxcs. M3ydeHue Ouosioruu oOecrednBaeT
yciaoBus JUis (POPMHUPOBAHMSI WHTEIUIEKTyalbHBIX, KOMMYHHMKAIIMOHHBIX UM HH()OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKOM KYJIbTYpBI, CIIOCOOCTBYET WHTETpallid OWOJOTMYECKUX 3HAHUHM € NpEeACTaBICHUSMH U3
JIpYruX y4eOHbIX HPEIMETOB, B YAaCTHOCTH, (PU3MKH, XMMHMHU U reorpaduu. Ha3BaHHBIE MOJIOKEHHUS O
IpeJHa3HauYeHUH ydeOHoro mnpenmera «buosorus» cocTaBUIM OCHOBY Ul OIpeleNieHHs MOJXOJI0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHUS, IIPEJCTABICHHOTO B IPOrpaMMe 1o OHOJIOTHH.

OT10op coxpepkanus yuebHoro npeamera «buosiorus» Ha 0a30BOM YpOBHE OCYILIECTBIEH € MO3UIUHA
KYJIBTYpOCOOOPa3HOTO IMOJX0/a, B COOTBETCTBUH C KOTOPHIM OOyuaromuecs IOJDKHBI OCBOUTH 3HAHUS M
YMEHUS, 3HauuMble s (opMHpOBaHMS OOIIEH KyJIbTYPbI, OINpPEESAIONINe aJeKBaTHOE IOBEICHHUE
YeJioBeKa B OKPY)Karollell MpUpoJHON cpenie, BOCTpeOOBaHHbIE B NMOBCEAHEBHOM KM3HU M MPAKTUUYECKOM
nearenbHOcTH. Oco0oe MECTO B 3TOM cHcTeMe 3HAaHUN 3aHUMAIOT AJIEMEHTHI COAEPIKaHuUs, KOTOPbIE CIyXKaT



OCHOBOH il (DOPMUPOBAHMS IPEJICTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa M
[IEHHOCTHBIX OPHUEHTAIUX JIMYHOCTH, CIIOCOOCTBYIOMIMX I'YMaHU3aIUH OHOJIOIMYECKOTO 00pa30BaHMUS.

CTpyKTypHpOBaHHE COJAEpKaHUs y4eOHOTo MaTrepuaia B MporpaMme 1Mo OHOJIOTHH OCYIIECTBIICHO C
y4€TOM TNPHOPHUTETHOTO 3HAYCHHS 3HAHUKA OO0 OTIMYMTENBHBIX OCOOEHHOCTSX JKMBOM HPUPOIBI, O e
YPOBHEBOH OpraHu3alliil ¥ HBOJIOINMH. B COOTBETCTBHM € 3THUM B CTPYKType Y4eOHOro mpenMmera
«buonorus» BbAEIEHBI CIEAYIOUIUE COAEpKATENbHbIEC JIMHUU: «broslornsa Kak Hayka. MeToabl HayyHOTo
no3Hanusy, «KieTka kak onosornueckas cuctemay, «Opranusm Kak ouojoruyeckas cucrema», «Cucrema u
MHOT000pa3ue OPraHuYecKOro MHUpay, «IBOJIONHSA XHUBOW MPUPOABI», «IKOCHCTEMBI W TPHUCYIIHE UM
3aKOHOMEPHOCTI.

Lenp n3ydenus yuebnoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBIIJICHUE 00yJarOIUMHUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3alMH XUBBIX CHCTEM Pa3HOTO paHTa W MPUOOpETEHHE
YMEHHMH HCIOJIb30BaTh 3TU 3HAHMSI JUISl TPAMOTHBIX ACWCTBUM B OTHOLIEHUU OOBEKTOB >KMBOM IPUPOJBI U
pELIeHUs Pa3INYHbIX )KU3HEHHBIX MPOOJIEM.

JlocTmkenue 1eiau n3ydeHus: yaeonoro npeamera «buosorus» Ha 6a30BOM ypOBHE 00€CTICUMBAETCS
pELICHHEM CIETYIOIINX 3a/1ay:

OCBOEHHE OOYYaIOLIUMHUCS CHUCTEMbl 3HAaHMM O OMOJOTMYECKMX TEOpUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIOTEe3axX, MpaBUiaX, CIYKallUX OCHOBOW Ui (QOpPMHpPOBAHUS NPEACTABICHUH O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAy4yHOro II03HAHUS, CTPOEHUH, MHOTOOOpa3uu u
OCOOEHHOCTSIX KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allMM, BBIAAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
HCCIIEIOBAHUSAX B OHOJIOTHH;

(dbopMupoBaHHe y 00y4aromUXCsl MO3HABATENIbHBIX, HHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOIIECCe aHalIM3a JaHHBIX O MYyTAX pa3BUTHUA B OWOJIOTMM HAyYHBIX B3IJISJO0B, UAEH M MOAXOJOB K
M3YYEHHUIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alluu;

CTaHOBJIEHHE Y oOyuaromuxcs o01el KyabTypbl, QyHKIHOHAIBHON I'PaMOTHOCTH, Pa3BUTHE YMEHUN
OOBSCHATh U OLICHUBATH SBJICHUS OKPY)KAIOIIEr0 MHpa KMBOM MPHUPOJbI HA OCHOBAHUU 3HAHUU W OIBITA,
MOJIyYE€HHBIX TPU U3Y4YE€HUU OMOJIOTUH;

¢dbopMupoBaHre y 00YydYalOIIUXCSl YMEHUN HWILIIOCTPUPOBATh 3HAUYEHUE OWOJIOTMYECKUX 3HAHUM B
MPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKA, pa3BUTHUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHM H
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEKIEHHOCTH B  BO3MOXHOCTH  TIO3HAHUS  YEJIOBEKOM JKMBOM  MPHUPOJBI,
HEOOXOIUMOCTH OEpeXHOr0 OTHOLICHUS K HEeH, COONIONEHUS STHYECKHMX HOPM IIPH MPOBEACHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE LIEHHOCTU OWOJIOTMYECKUX 3HAHUUM JUI MOBBIIICHUS YPOBHS 3KOJOTHYECKON KYIBTYpBHI,
i GopMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIpUMEHEHHE TPUOOPETEHHBIX 3HAHUNA M YMEHMI B MOBCEIHEBHOM JKU3HM IS OLIEHKH MOCIEACTBHIA
CBOEH NIeATeNbHOCTH MO OTHOILIECHUIO K OKpYXKaroleh cpene, COOCTBEHHOMY 370pOBbI0, 0OOCHOBAaHHUE U
cobmoienrne Mep porIakTUKH 32a00JI€BaHU.

B cucreme cpeanero o6mero oopasoBanus yueOHbIi npeamer «buonorus», usydaeMolii Ha 6a30BOM
YpOBHE, SBJISIETCA 003aTeNIbHBIM YU€OHBIM MTPEIMETOM.

Jiia u3ydyenust Ouosioruv Ha 6a30BOM ypOBHE cpeiHero oo1iero oopazoBaHusi OTBOAUTCS 68 4acoB: B
10 knmacce — 34 vaca (1 gac B Henenio), B 11 kmacce — 34 vaca (1 4ac B Henenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buomornss kak Hayka. CBsi3p OHONOTMM C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U JPYTHMHU
€CTeCTBEHHBIMH HayKamH, (puiocoduelt, 3STUKOH, FcTeTHKOW U mpaBoM. Ponb Ouosnoruu B opMupoBannn
COBPEMEHHOM HayyHOU KapTuHbI Mupa. CucTeMa OMOJOrMYEeCKUX HaYK.

Metonpl TO3HAHMUS JKUBOM Mpupojbl (HAOMIOAEHUE, HKCIEPUMEHT, OIMCAHME, W3MEpPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[IpakTueckas padora Ne 1. «cnonp3oBaHue pa3aIUYHbIX METOJIOB MPHU U3YYEHUU OMOJIOTHUYECKUX
0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cuctembl (OHMOCHUCTEMBI) KakK MpeaMeT u3ydeHus Ouosiornu. OTIMYMe KUBBIX CHUCTEM OT
HEOpraHUYECKOW MPUPOIbIL.

CpoiicTBa OuocUCTEM W HX pa3HooOpasue. YPOBHM OpraHu3alud OMOCHCTEM: MOJIEKYJISPHBIN,
KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, TOMYJISIITHOHHO-BUIOBOM, SKOCUCTEMHBINA (OMOTE€OIIEHOTHYECKHHN),
ouochepHbIi.

JdemoncTpauunu:

Tabmuip! u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY, « Y POBHHM OPraHU3aIUN KUBOW TTPUPOIBD.

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XuMHUYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUHI COCTaB KJIETKU. XMMUYECKHUE 3JIEMEHTHI: MAKPO3JIEMEHThI, MUKpPO3JIEMEHTHl. Bona n
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPATbHBIX BelllecTB B KieTke. [loanep:kanne ocMOTHYECKOTO OaaHca.

benku. CocraB u crpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMepbl OenkoB. HezameHumble u
3aMEHHMMbIE aMUHOKHUCJIOTHl. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBON MOJIEKYIIbI
(mepBuyHasi, BTOpPUYHAsA, TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHUE CBOICTBA OEIKOB.
buonorndeckue GpyHKIIMU OCIKOB.

®epMeHThl — Ouosornyeckue karanuzatopbl. CTpoeHue ¢epMeHTa: akTUBHBIN LEHTp, CyOCTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunbl. OTinnunst epMEeHTOB OT HEOPraHUYECKHX KaTalu3aTOPOB.

VYrieBoapl: MOHOCaxapu bl (TIIFOK03a, prb03a U Ie30KCcupr003a), Aucaxapuabl (caxapos3a, JaKTo3a) U
MoJIMcaxapyuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue GyHKIMH YTIEBOAOB.

Jlununael: Tpurnuuepuabl, ¢ochonunuasl, crepounsl. [uapodunsHO-TUAPOPOOHBIE CBONCTBA.
buonoruueckue gpynkiuu munuaos. CpaBHEHUE YIII€BOOB, OCIKOB U JIUIHIOB KaK HCTOYHUKOB YHEPTHH.

Hyxneunnossie kucnotsl: JJHK u PHK. HykneoTuasl — MOHOMEpBI HYKIIEMHOBBIX KMCIOT. CTpoeHue
u ¢pyukiun JJHK. Crpoenue u dynkuuu PHK. Bunst PHK. AT®: ctpoenue u QpyHKIuu.

Huronorus — Hayka o kieTke. Kierouynas teopus — mpuMep B3auMMOACWUCTBUS HJeH U (akTOB B
Hay4YHOM MO3HAaHUU. MeToabl U3y4eHUsI KIIETKH.

Knerka kak nenoctHas xuBas cuctema. O0Iue Npu3HaKky KJIETOK: 3aMKHYyTasi Hapy)KHasi MeMOpaHa,
moutekyisl JIHK kak renernyeckuit anmnapar, cucrema cuHTe3a Oenka.

Tumns! kIeTok: sykapuoTudeckas 1 npokapuorndeckas. OcoOEHHOCTH CTPOEHUS MTPOKAPHOTHUECKON
kiaerku. Kierounas creHka Oakrepuil. CTpoeHHE 3SyKapHOTHYECKOM KiIeTkH. OCHOBHBIE OTIMYMS
pacTUTENbHON, )KUBOTHOM 1 TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKa, TJIMKOKAIMKC, WX (QYHKIHH.
[Tna3marnyeckass memOpaHna, e€ cBoiictBa u ¢yHkuuu. Llutonnasma u e€ opranougsl. OqHOMEMOpaHHbIE
opraouasl kietku: OIIC, ammapar [onpmky, mm3ocoMmbl. [lonmyaBTOHOMHBIE OpraHoMIbl KJIETKH:
MUTOXOHAPUH, TIACTUIbL. [IpomcxokaeHne MUTOXOHIApUN W miactui. Buael miaactua. HememOpanHble



OpraHoOU/Ibl KJIETKH: puOOCOMBI, KJIIETOUHBINA LEHTP, LICHTPUOIH, PECHUYKH, KI'YTUKUA. DYHKIUA OPraHOUIOB
KJIETKU. BrirtoueHus.

SAnpo — perynsaTopHbIi eHTp KieTku. CTpoeHue sapa: saepHasi 000J04YKa, KapuoIuIa3Ma, XpOMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. IIneinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkune, P. ®pankinun, K. M. bap.

Huarpammsl: «PacrpeneneHne XMMUYECKUX 3JIEMEHTOB B HEXHMBOHM mpupoie», «Pacmpenenenue
XUMHUYECKUX DJIEMEHTOB B KHBOU MPUPOJIE».

Tabmumer u cxembl: «llepuoamueckass TabnwMIa XUMUYECKHX 3JIEeMEHTOB», «CTpOeHHUE MOJICKYITBI
BOJb», «bmocuHTe3 Oenmka», «CrTpoeHne MoJeKylbl Oenka», «CtpoeHue ¢epMeHTay, «HykienHOBBIC
kuciotel. JIHK», «Crtpoenue monekynbsl AT®», «CtpoeHue 3yKapuOTHYECKOW KIeTKu», «CTpoeHHe
KUBOTHOM KIeTKH», «CTpoeHUE pacTUTENbHOU KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKH,
«CtpoeHue szipa KIETKW», «YTIeBOAb, «JIunuap.

O6GopynoBaHue: CBETOBOM MUKPOCKOI, 000pyJIOBaHUE MJisi MPOBEACHHUS HAOTIOIECHUN, U3MEPEHUN,
AKCIIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIBHBIX, )KUBOTHBIX U OaKTepUATBHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlaGoparopHass pabota Ne 1. «/3yyeHHe KaTaqUTHUYECKONW aKTUBHOCTU ()EPMEHTOB (Ha IpuUMepe
aMUJIa3bl WA KaTaxas3bl)y.

JlabopaTtopnast pabota Ne 2. «3ydyeHue cTpoeHUs] KIETOK PACTCHH, XKHUBOTHBIX M OaKTepuil MO
MHKPOCKOTIOM Ha TOTOBBIX MHKpOTIpETiapaTax U UX OMHCAHHEY.

Tema 4. /KuzHeaesiTeJIbHOCTh KIETKH.

OOmeH BemiecTB, WJIM MeTa00JU3M. ACCUMUIAIUSA (TJTACTUYSCKUNA OOMEH) W JAMCCHUMIUISIINS
(’HEepreTuyeckuii OOMEH) — JIB€ CTOPOHBI €AMHOTrO Ipolecca Meradonm3ma. Poiib 3aKOHOB COXpaHEHUS
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tumner oOMeHa BemiecTB: aBTOTPO(HBINA U TeTepoTpodHbIA. Ponb ¢pepMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAILICHUY SHEPTUU B KIIETKE.

dotocunrte3. CeroBas u TemHOBas (a3wl PorocuHTe3a. Peakiun dotocunTe3a. DPhEeKTUBHOCTD
(dboTocuHTe3a. 3HaueHne (OTOCHMHTE3a IS KU3HH Ha 3emiie. BiausHue ycioBuil cpeapl Ha (OTOCHHTE3 U
CHOCOObI TOBBIIICHUSI €70 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpPYIoIIne OakTeprn. 3HaueHUEe XeMOCHHTE3a JIJIs )KU3HH Ha 3emIle.

DHepretuyeckuii oOMeH B KieTke. PaciiernyieHue BelIeCTB, BBbIAEICHHE W aKKyMYJIUPOBaHHE
SHEPruu B KIETKE. JTambl dHEpreTudeckoro ooMena. ['nmukonu3. bpoxkenue u ero Bunbl. Kucnopognoe
OKHCJIGHHe, WM KjieToyHoe jpixanue. OxucnurensHoe (dochopunupoanue. IPPeKTUBHOCTD
SHEPreTHYEcKOro oOMeHa.

Peaknun marpuyHoro cuHTte3a. I'eHernueckass wHbpopmarmsa u JIHK. Peanuzanus renernyeckoi
uHpopmanuu B Kietke. ['eHeTnyeckuil ko u ero cBoiictBa. Tpanckpumnims — MatpuuHslii cuHTe3 PHK.
Tpancnsmus — O6uocunTe3 Oenka. Drtanbl TpaHcnauuud. KomupoBanue amMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Hctopusi oTkpbiTus BupycoB (. WM. MBanoBckwuii).
Oco0eHHOCTH CTPOCHHUS U KU3HEHHOTO IMKIa BUPYcoB. baktepuodaru. bonesnu pacrenuit, )KHBOTHBIX H
YeloBeKa, BbI3bIBacMble BHpycaMu. Bupyc mmmyHozeduuura yenoBeka (BMY) — Bo3Oyaurens CIIM/la.
OOpaTHast TpaHCKpWINIHMs, peBepTraza W wuHTerpasza. IIpodunaktuka pacmpocTpaHeHHs BHPYCHBIX
3a00JIeBaHUIA.

JdeMoHcTpanum:

IToptpersr: H. K. Konprios, /I. 1. UBanosckuii, K. A. Tumunpsses.

Tabmumer u cxembl: «Tunel mutanus», «Metabomuszm», «MHUTOXOHIPUSY, «DHEPreTHUECKUN
obMen», «Xnopomnact», «Potocunte3», «Crpoenue JIHK», «CtpoeHue u (QyHKIIMOHHpPOBAHHE TEHAY,
«Cunre3 Oenkay, «['eHernyeckuit xkoa», «Bupyce», «bakrepuodaru», «CTpoeHHe W KU3HEHHBIA ITHKIT
Bupyca CIINa, 6akrepuodaray, «Pemmukanus JHK».

Ob6opynoBanue: moaenu-anrumkanuu «Ynsoenue JJHK u Tpanckpunuus», «buocuHte3 Oemkan,
«CTpoeHue KieTku», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.



Knetounblil UK, WK )KU3HEHHBIN MK KIeTKH. MHTepdasza u muro3. [Ipoueccs, npoTekaromue B
uHTepdasze. Permnmkanms — peaxnus matpuynoro cunreza J[HK. Crpoenme xpomocom. XpoMOCOMHBII
Habop — Kapuotun. /IUNMIOUIHBIN W TarIOUIHBIA XPOMOCOMHBIE HAOOpBl. Xpomaruasl. LluTonornyeckue
OCHOBBI Pa3MHOXXEHUS U HHIUBUIYAJIbHOTO Pa3BUTHUS OPraHU3MOB.

Henenue xietku — muto3. Ctaauu mutosa. Ilponeccel, mpoucxoasiiyue Ha pa3HbIX CTaAUAX MUTO3A.
buosornyeckuil cMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — alomnTo3.

®opMBbl pa3MHOXKEHUSI OPraHU3MOB: 0€Crojoe U 1osioBoe. Bujpl 0ecrosioro pa3sMHOXKEHUS: AeIEHUE
HAJBOE, IIOYKOBAHME OJHO- ¥ MHOTOKJIETOYHBIX, CHOPOOOpa30BaHME, BEr€TATUBHOE PA3MHOXKECHHE.
HckyccTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €70 3HAYEHUE IS CEJICKIIMHU.

[TonoBoe pazMHOXKEHUE, €70 OTIINYUSA OT OECIOIOTrO.

Meiios. Craguu Meiio3a. [Ipouecchl, npoucxoasmue Ha cragusx menosa. [loBegenne xpomocom B
Mmeno3se. KpoccrnHrosep. bruosmornueckuii CMbICI M 3HaYEHUE MENH03a.

I'amerorenes — npouecc 00pa3oBaHuUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10JI0BbIE JK€TI€3bl: CEMEHHUKH

n suyHukd. OOpa3oBaHME W PAa3BUTHUE TIOJOBBIX KIJIETOK — TameT (CrnepMaTo30u]l, SIMICKIeTKa) —
criepMaroreHe3 1 oBoreHe3. OCOOEHHOCTH CTPOEHHUS SIMIIEKIETOK M CIepMaro3ouioB. OII0J0TBOPEHUE.
[TapTenorenes.

WnnuBuayanpbHoe pa3BuUTHE (OHTOreHe3). OMOpUOHalIbHOE pa3BUTHE (IMOpHOreHe3). OTambl
SMOPHOHAILHOTO DPAa3BUTHUSI y TIO3BOHOYHBIX JKHBOTHBIX: JpOOJEHWE, TacTPYJSIIus, OpraHOTeHe3.
[TocTamOproHanbHOE pa3BuTHe. THUIBI TOCTIMOPHOHATIBLHOTO Pa3BUTHS: MPAMOE, HENPSIMOE (JIMYMHOYHOE).
Brustaue cpensl Ha pa3BUTHE OPTraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pa3zButue pactennii. OHTOTE€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIMU PA3BUTHS.

JdemoncTpaumnu:

Tabmuie! u cxembl: «POpPMBI PA3MHOKEHUST OPTaHU3MOBY, «J|BOWHOE OTUIOJOTBOPEHUE Y IIBETKOBBIX
pacTeHui», «BereraTuBHOE pa3MHOXEHUE PACTCHUIY, «Jlenenne kinetku Oaktepuity, «CTpoeHHEe TOJOBBIX
KIeTOK», «CTpoeHue XpomocoMbl», «Knerounslid mmkm», «Pemmukauus JHK», «Mwuto3», «Meito3y,
«IIpssmoe m HempsiMoe pa3BUTHE», «l'ameToreHe3 y MIIEKONMMUTAIOIMX M YeJIOBEKa», «OCHOBHBIE CTaauu
OHTOT'EHE3a».

O6opynoBaHue: MUKPOCKOII, MUKpoTipenapathl «CrepMaTo30uabl MIEKOTUTAIOIIETO», «IHIIeKIeTKa
MJIEKONIUTAOIIEr0», «KapnoknHe3 B KIIETKaX KOpEIIKa JIyKa», MarHUTHas MOJENb-aluiukanus «/lenenue
kietkn», Mmoaenb JJHK, Monens meTadasHOM XpOMOCOMBI.

JlaGopaTopHble H NpaKTH4YecKue padoTbi:

JlaboparopHas padota Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha TOTOBBIX
MHKpOIIpernaparax.

Jlaboparopnas padota Ne 4. «M3ydyeHue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIMpenapaTax».

Tema 6. HaciieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenver u 3amaun reHetukd. Vctopust pa3BuTHsl TeHeTUKU. Ponb muronoruu u 3MOpHOJIOTUU B
CTaHOBJIGHUM TEHETHKU. Bkian poccuiickux u 3apyOexHBIX YYEHBIX B pa3BUTHE TE€HETUKHU. MeToHbl
TeHeTUKH  (TUOpUIOJIOTUYECKUHM,  HUTOTEHETHYECKUH,  MOJIEKYIsIpHO-TeHeThdeckuii).  OCHOBHBIE
TE€HETUYECKUE MOHATUA. ['eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMAaX CKPEIIMBaHU.

3aKOHOMEPHOCTH HAacClleJIOBaHUs TPU3HAKOB, ycTaHOBIeHHbIe [. Menaenem. MoHoruGpumaHoe
CKpelllMBaHHe. 3aKOH eIUHO00pa3usi TMOpUIOB MepBoro mokojieHus. [IpaBuino AoMuUHUpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramert. [loHOE M HENOJIHOE JOMUHHU POBAHUE.

JuruOpuaHoe CKpeluBaHue. 3aKOH HE3aBUCUMOIO HaclieJJoBaHMs Mpu3HakoB. L{uTorenernueckue
OCHOBBI TUTHOPHIHOTO CKpelIMBaHU. AHAIM3UPYIOIIee CKpeluBanue. Vcrnonp30BaHne aHATU3UPYIOIIETO
CKpEIIMBAHUS JUTsl ONIPEICIICHUs TEHOTUTIA OCOOU.

CuerieHHOe HacnefoBaHue mnpusHakoB. PaGota T. Moprana mo CIEMIEHHOMY HAacleJI0BaHUIO
reHoB. Hapylienue crenienus TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKne KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAesieHHe Moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHbie opranu3mMbl. HacienoBanue npu3HakoB, CHEIJIEHHBIX C TOJIOM.

N3menunBocTh. BuUIBI M3MEHUMBOCTU: HEHACHEACTBEHHAs W HacleACTBEeHHasd. Ponb cpenbl B
HEHACJICJICTBEHHOW M3MEHUYUBOCTH. XapaKTepUCTHKA MOJIU(MUKANMOHHOW M3MEHYMBOCTHU. BapuarmoHHBIH



psn ¥ BapuannoHHasi kpubasi. Hopma peakuuu npusnaka. KoamdecTBeHHbIE U KAUECTBEHHBIC MPU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHOM N3MEHYHMBOCTH.

HacnencTBenHasi, Uiy T€HOTUIIMYECKAsl, N3MEHYMBOCTh. KoOMOWHATHBHAS W3MEHUMBOCTh. Meiio3 1
MOJIOBOM  TPOIECC — OCHOBA KOMOWHATMBHOW W3MEHYMBOCTU. MyTallMOHHAs HM3MEHUYUBOCTb.
Knaccugukanus MyTanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MIPUYUHBI MyTalluii. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACJIEACTBEHHOW n3MenunBoctu H. 1. Basuona.

BuesinepHas HacieCTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka 4yenmoBeka. Kapuworun  uenoBeka. (OCHOBHBIE  METOJbI TI'E€HETUKH  YeJIOBEKa:
TeHEATOTMYECKH, ONM3HEHOBBIH, IUTOTCHETHUECKUH, OMOXUMHYECKUH, MOJEKYIIPHO-TEHETHIECCKUN.
CoBpeMeHHOE oTpe/ieJIeHUEe TeHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITHPOBAHUE, B TOM YHUCIIE C
nomomneto [IIIP-ananu3a. HacnencTBeHHble 3a00jcBaHUS 4YEIIOBEKA: TI'eHHBIC O00JIe3HH, OOJIE3HH C
HACJICJICTBEHHOUW TPEpPacIoIOKEHHOCThIO, XPOMOCOMHBIE Oo0je3nu. Comarnueckue W T'eHEpaTHUBHBIC
mytaruu. CTBOJIOBBIE KJIETKU. [IpuHIMIIBI 370poBOro o0pasza KU3HMU, JUATHOCTHKU, MPODUIAKTUKA U
JIEYCHUsS] TEHEeTUYECKUX Oosie3Hed. MenuKo-reHeTHYeCKOe KOHCYJIbTHUPOBAHHE. 3HAUYCHHE MEAUIIMHCKON
T€HETUKH B TIPEIOTBPAILICHUH U JICYCHUH T€HETUUECKUX 3a00JIeBaHUH YelloBeKa.

JdemoHncTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxon, H. B. Tumodeer-Pecorckuii,
H. W. BaBunos.

Tabmuipr 1 cxembl: «MOHOTMOpPUIHOE CKpEIIMBAHME M €ro LUTOrE€HETHYecKas OCHOBa», «3aKOH
PaCHIETUICHHUS U €T0 IIUTOTeHEeTHYECKass OCHOBA», «3aKOH YHUCTOTHI TaMeTy, «JIUTHOpHIHOE CKpEIIUBAHNEY,
«lluTomorMYecKe OCHOBBI JUTHOPUIHOTO CKpeluBaHusy, «Meto3y, «B3anMmonelcTBue amienbHbBIX
reHOB», «[ eHeTHYeCKrne KapThl PacCTCHH, )KMBOTHBIX U YeJIOBEKa», «[ eHeTHKa mojay, «3aKOHOMEPHOCTH
HacJeA0BaHUs, CIEIJICHHOTO C ToJioM», «KapuoTHIbl YenoBeKa W JKUBOTHBIX», «BUIbI M3MEHYHUBOCTHY,
«MomudukarmonHass HM3MEHUYMBOCTHY», «HacnemoBanme pesyc-paktopa», «['€HeTHKa TpyII KpPOBWY,
«MyTannoHHass U3MEHYUBOCTBY.

O6opynoBanue: MOJEJIN-aNIUINKaIU1 «Monorubpuanoe CKpELIUBaHUEY, «Henonnoe
JOMHHUpOBaHUe», «lurubpunnoe ckpemubanuey, «Ilepekpéct XxpoMocom», MUKPOCKON U MUKpOTIpenapar
«/Ipo3oduna» (Hopma, myTaruu GOpMBI KPBIIIBLEB U OKPACKH Tena), repbapuii «I opoxX MoceBHOW».

JlaGopaTopHble M MpaKTHYecKue padoThbi:

JlaGopatopnass pabora Ne 5. «M3yueHue pe3ylbTaTOB MOHOTHOPHUIHOTO € JUTHOPHUIHOTO
CKpEIIMBAaHUS Y IPO30(UIIbl HA TOTOBBIX MUKpOIpEnapaTax».

JlaGopatopnas pabora Ne 6. «M3ydyeHue MoOaU(PHUKAITMOHHON M3MEHYMBOCTH, ITOCTPOCHHUE
BAPUALIMOHHOTO PsJa U BapHALMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myranuil y Apo30¢uiibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[IpakTueckas pabota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknus Kak Hayka U Mpolecc. 3apoKIeHHE CeNeKIMU 1 aoMecTukamusa. Ydyenue H. M. BaBuiiosa
0 LIEHTPAX MPOUCXOXKICHUS U MHOTOOOpa3us KyIbTYpPHBIX pacTeHUl. L[eHTpbl MPOUCXOXKIACHUS JOMAITHUX
AKUBOTHBIX. COPT, NOPO/Ia, HITAMM.

CoBpeMeHHbIE METOBI CeNeKIUUA. MacCOBBIM U MHAWBUIYaJIbHBIH OTOOPHI B CEJICKIIUU PACTEHUH U
KUBOTHBIX. OIleHKa JKCTepbepa. BIM3KOPOJACTBEHHOE CKpellMBaHUEe — WHOpUAMHT. Ywucras ITUHUS.
CkpemuBanue 4ucThiX JuHMA. ['etepo3uc, wnum rulpuaHas cuna. HepojacTBeHHOe cKpelluBaHUE —
ayropunuar. OtaanéHHas rubpuauzanmuss u e ycrnexu. VCKyCCTBEHHBIM MyTareHe3 H IMOJydeHHUE
MOJMIUIOUJOB. JIOCTHXKEHUS CENEeKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOACTBA. [ €HHas WHXEHEpUs. OTambl  CO3JaHUs
pexomOunantHoit [IHK u Tpancrennbix opranu3moB. Knetounas wumkeHepus. KieTouyHble KyIbTYpHI.
MuKkpoKIIOHaIbHOE pa3MHOXKEHHUE pacTeHui. KionupoBanue BBICOKOTIPOYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJOrH4Yeckue M sTudeckue mnpoodimembl. MO — reneTnuecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Hoptpetsr: H. Y. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. VBaHoB.

Tabnuier 1 cxembl: kapta «LIeHTpBI MPOMCXOXKIEHUS M MHOTO0Opa3usl KYJIbTYPHBIX PacTEHUI,
«[lopoapl AOMAIIHUX KUBOTHBIX», «CopTa KYIBTYPHBIX pacTeHui», «OtmanéHHas TUOpUAM3ALIHIY,



«Paboter akamemuika M. @. Hsanoay, «llomumiaonaus», «OO0beKTbl OuOTEexHOIOTHMY, «KiaeTouHbIe
KYJIBTYPBI ¥ KJIOHUpOBaHUEY, «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYISDKU IIOJIOB M KOPHEIUIOAOB JUKUX (OPM M KYIbTYPHBIX COPTOB PACTCHHIA,
repOapuii «CelbCKOX03SHCTBEHHBIC PACTCHUS.

JlaGopaTopHble H MPAKTHYECKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOABl W JIOCTHKEHHUS CEJIEKIMHM PACTEeHUH M IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIMIO, IUIEMEHHYIO ()epMy, COPTOHCIBITATEIBHBIA Y4aCTOK, B TEIUIMYHOE XO3SIHCTBO,
1ab0opaTOPHIO arpOYHUBEPCUTETA HITU HAYIHOTO IIEHTPA)».

JIabopaTopHBIE ONBITHI OLIEHUBAHUIO HE TIOJICHKAT.

[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITIPOTPAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornaco ®I'OC COOQO, ycraHaBnuBaroTCsl TpeOOBaHUS K pe3ysbTaTaM OCBOEHHS 00ydarolIUMUCS
MporpaMM CpeJHEro 00Iero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpyKType JMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MpeaMeTa «BHONOTHsI» BBIIEIEHBI CIEAYIOIINE
COCTABJISIONINE: OCO3HAHHE OOYJYAIOIIUMHUCS POCCHICKON TPaXKTaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHHIO, HATMYHE MOTHBAIMU K OOYUCHHIO OHOJIOTHH,
I[eJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JMYHOCTH HA OCHOBE KJIFOYEBBIX IHEHHOCTEH H
HUCTOPUYECKUX TPATUIMN PA3BUTHs OMOJOTMYECKOTO 3HAHHS, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOl[HXCS
PYKOBOJICTBOBAThCSI B CBOCH JEATEIILHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPHUCYIIMMHU CHCTEME
OMOJIOTMYECKOTO 00pa30BaHMUs, HATMYUE IKOJOTMYECKOTO MPABOCO3HAHHMS, CIIOCOOHOCTH CTABUTH IIEIH U
CTPOUTD )KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHS TpeaMeTa «BHONOTHs» NOCTHraroTCs B CIUHCTBE Y4eOHOU |
BOCIUTATENILHON JIEATEILHOCTH B COOTBETCTBUHU C TPAAMIIMOHHBIMU POCCHUCKUMH COIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMH [IEHHOCTSAMHM, IPUHITHIMU B OOIIECTBE MPABHJIAMUA U HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT MpOIIECCaM CaMOIO3HAHMS, CAMOBOCIMTAHHS M CaMOPa3BHUTHS, Pa3BUTHS
BHYTPCHHEH MO3WIIUK JUYHOCTH, NATPHOTU3MA, YBAKCHHS K 3aKOHY U IPABOMOPSAIKY, YEIOBEKY Tpylda H
CTapiieMy IOKOJICHUIO, B3aUMHOTO YBa)KCHUS, OCPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACICAUIO H
TPAJMIIUSIM MHOTOHAIMOHAILHOTO Hapoaa Poccuiickoit deneparuu, mpupoie U OKpYyXKaroliel cpere.

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHUS yueOHOro mpeamera «bBHOJOTHS» JOJDKHBI  OTPaXKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaIONIMXCS PYKOBOJCTBOBATHCSA CHOPMHUPOBAHHOW BHYTPEHHEH MO3UIHEH
JMYHOCTH, CHCTEMOM [IEHHOCTHBIX OPHEHTAINH, MMO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYOIIMX
TPAJMIUOHHBIM [[EHHOCTSAM POCCHUCKOTO OOIIECTBA, PACIIMPEHHE >KU3HCHHOTO OIBITa W OMbBITA
JEATCILHOCTH B MPOIECCE Pealn3allid OCHOBHBIX HAIPABJICHUH BOCIHUTATEIBHOW ESITEIBHOCTH, B TOM
YHCIIE B YACTH:

1) rpaskIaHCKOro BOCIMTAHUS:

cOPMUPOBAHHOCTH MPAXKIAHCKON TIO3UIMK 00YUYAIOIIErOCs KaKk aKTHBHOTO U OTBETCTBEHHOTO 4WICHA
POCCHICKOTO O0IIECTBa,;

0CO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TPaB ¥ 003aHHOCTEH, YBaKEHHE 3aKOHA M ITPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW JEATEILHOCTH MPHU CO3JaHUU YUEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX M MMO3HABATEIBHBIX 3a71a4, BHITIOJTHEHUH OMOJOTHYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH OMPEEIIAThH COOCTBEHHYIO MO3UIIHIO IO OTHOIICHHUIO K SIBJICHUSIM COBPEMEHHOH JKU3HU
U OOBICHATD €€;

YMEHHUE YYUTHIBATh B CBOMX JCUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JTIFOICH
C pa3HbIMHU YOCXKJICHUSAMH, KYJIbTYPHBIMHU IICHHOCTSMH M COIMATBHBIM MOJIOKCHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBITMIOJIHEHHS YUCOHBIX, T0O3HABATEIBHBIX U
HCCIIEIOBATENILCKUX 3a/1a4, YBAKUTEIHLHOTO OTHOIICHUS! K MHCHHIO ONITIOHEHTOB TIPU OOCY)KJICHHH CITOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,



TFOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOU JIEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKOW HIECHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY
HapO/ly, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHol, ropnoctu 3a cBOM Kpai, cBOor PoauHy, CBOM SI3bIK U
KYJIbTYypY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIICHHUE K MPUPOJHOMY HACIEIUIO U MAMSITHUKAM MPUPOJbI, JOCTUXKEHUIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAQJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHEC W PAa3BUTHE OWOJIOTHH,
MMOHMMAaHMs 3HAYCHUS OMOJIOTMM B TIO3HAHWU 3aKOHOB TPHUPOIbI, B JKU3HU YEJIOBEKA M COBPEMEHHOIO
00IIIeCTBA;

uaeiHas yoexkIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIJIa B MOCTPOCHUE YCTOMUMUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pPOJUTENSM, CO3JaHUI0O CEMbH HAa OCHOBE OCO3HAHHOTO
NPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TPAIULIMAIMU HapoJ0B Poccuu;

4) 3cTeTMYEeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CropTa, TpyzAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMAaHHUE YMOITMOHAIBHOTO BO3JACHCTBUS )KUBOW IPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBAa, CTPEMJICHUE IMPOSBIATH KadecTBa
TBOPUYECKOH JTMYHOCTH;

5) ¢u3nyeckoro BocnUTaHUSA, (GOPMHMPOBAHHUS KYJbTYPbl 3A0POBbSI W 3IMOIMOHAJILHOIO
0J1aronmoJryyms:

MMOHUMAaHWE W peau3amus 3J0pOBOro H 0Oe3omacHOro ooOpasza >KU3HU (3I0POBOE IHTAHHE,
coOroicHHe TUTHEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIN PEXKUM 3aHATUN U OTAbIXA, PEryJspHas
¢buznueckass aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIECHHUS K COOCTBEHHOMY
(buznyecKoMy U ICUXUYECKOMY 37J0POBBIO;

MOHMMAaHHE IIEHHOCTH MpPaBWJI HHJIMBUIYaIbHOTO U KOJUIEKTMBHOTO O€30MacHOrO IOBEJICHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHWE MOCIEACTBUM U HENPUITHUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS aJIKOTO0Jsl, HAPKOTUKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTh K aKTHBHOM JE€ATEIBbHOCTH TEXHOJIOTMUYECKOM W COLMAIbHOM HalpaBJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

MHTEpPEC K pa3iuuHbIM chepaM mpodhecCHOHaTbHON IeATENbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIIN
BBIOOp Oymymieit mpodeccuu u peann30BbIBaTH COOCTBEHHbBIE )KU3HEHHbIE TUIAHBI,

TOTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKHU I[eJIecO00pa3HOe OTHOIIIEHHE K MPUPOJIE KaK UCTOYHUKY >KU3HH Ha 3emiie, OCHOBE €&
CYILECTBOBAHUS;

MOBBIIIIEHUE YPOBHS KOJOTHYECKON KYIbTYphl: MPUOOPETEHHE OTbITA MIIAHUPOBAHUS TIOCTYIIKOB U
OLIEHKH UX BO3MOXHBIX TIOCJIEJICTBUN JIJIsl OKPY>KAIOLIEH Cpeibl;

OCO3HaHHE TTI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTell X petieHus;

CIOCOOHOCTh HCIOJB30BaTh MPHOOpETaeMble MpPU U3YUYEHUW OWOJOTHH 3HAHUS W YMEHHUS TMpHU
penieHnn mpooIeM, CBA3aHHBIX ¢ PallMOHAIBLHBIM MPUPOIONIOIB30BaHUEM (COOI0ICHIE TTPABHII TOBEACHUS
B NPUpOJIE, HAMPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B HKOCHUCTEMAX, OXpaHy BHUIOB, KOCHCTEM,
ouochepsi);



AKTUBHOE HEINPUATHE JEUCTBUM, MPUHOCAIIMX BPEH OKPYXKAIOLIEH IPUPOJHON Cpele, yMEHHUE
IIPOTrHO3UPOBATh HEOJArONpPUATHBIE SKOJIOTMUYECKUE IIOCIEACTBUS IPEANPUHUMAEMbIX JCUCTBUH H
IIPEAOTBPALLATD UX;

HaJM4ue Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHMS, YKOJIOTHMYECKON KYJIbTYphl, OIBITA ACATEIBHOCTH
9KOJIOTUYECKOW HAIIPABJICHHOCTH, YMEHHUs PYKOBOJACTBOBAThCA UMU B II03HABATEIIbHOW, KOMMYHUKAaTHUBHOMN
U COLMAJIBHOW IIPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH SKOJOTMYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIeCTBEHHOH NPAaKTUKH, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJUKYJIBTYPHOM MUPE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M UMTATEIbCKOM KYyJIbTYpPHl KaK CPEJACTBA B3aUMOJEHUCTBUS MEXIY
JIFOJIBMU U ITIO3HAHUS MUDPA;

MMOHUMaHue crietu(puKu OMOJIOTUN KaK HayKH, OCO3HaHUs €€ posid B pOPMHUPOBAHUH PALIOHATIBHOTO
HAayYyHOTO MBILIUICHUS, CO3JAAHUU LEJIOCTHOIO MpPEACTaBIeHUs 00 OKpPY)KalolleM MHUpE KaK O €IUHCTBE
MPUPO/JbI, 4YEJIOBEKa W 0OIlecTBa, B IMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH MpolieM
COXpaHEHUs NIPUPOTHOTO PABHOBECHS;

yOEKAEHHOCTh B 3HAUMMOCTH OHMOJIOTUM JJISi COBPEMEHHOW IMBWIM3AIMU: O0OECIIEYeHHs] HOBOTO
YPOBHS Pa3BUTHSI MEIULUHBI, CO3/JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHHA, CIIOCOOHBIX pellaTh PECypCHBIE
npoOiieMbl pa3BUTUSI YEJIOBEUYECTBA, MOMCKA IMyTeH BBIXOJA W3 TJIOOATBHBIX AKOJIOTHYECKUX MpoOIeM U
obecrnieyeHus rnepexoaa K ycToH4uBOMY pa3BUTHIO, PALlMOHAIIBHOMY MCIIOJIb30BAHUIO MPUPOTHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTHYECKUX 3HAHUI B IEJISX MOBBIIIEHUS O0IIEeH KyIbTYypHl,
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAJILHOM TPaMOTHOCTH OOy4aroluxcs,
dhopmupyeMoi TIpu U3y4eHUH ONOJIOTHH;

MMOHMMAaHHE CYIIHOCTU METOJOB TO3HAHUS, HCIOJIb3YyEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
UCIOJIb30BAaTh MOJy4YaeMble 3HAHMUS [JI1 aHalu3a M OOBSICHEHMs SBJICHHUI OKpYXKaIOLIEro MHpa H
MIPOUCXOAIINX B HEM U3MEHEHU, yMEHHE JieJlaTh 000CHOBaHHbIE 3aKIIOYEHHS] HA OCHOBE Hay4HBIX (DaKTOB
Y UMEIOIIMXCS JAHHBIX € LEJbIO NMOTYyYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JUIsl peuieHus mpobiieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE [IEHHOCTH HAy4YHOM JI€ATEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATh IPOECKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIbHO U B TPYIIIIE;

TFOTOBHOCTh M CIIOCOOHOCTh K HEMpPEephIBHOMY OOpa30oBaHUIO M CamMOOOpa30BaHUIO, K aKTHUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHbIe pe3ylbTaThl OCBOEHHUS Yy4eOHOro mpeameTra «bHoNOTHsh BKIIOYAIOT: 3HAYHMBIE
s GOpPMHUPOBAHMSI  MHUPOBO33PEHHUS  OOYYAIOIIMXCS ~ MEKIUCHMUILUTMHAPHBIE  (MEXIpPEAMETHBIC)
oOlIeHayYHbIE TOHATHUS, OTPa)KAIONIMe IEIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEHU(PHUKY METOJIOB
MO3HAHUS, UCIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HHEPrus, SBJICHHE, IMPOIECC, CUCTEMa,
Hay4yHbIi (DaKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIeNOBaHHE, HAOIIOACHUE,
U3MEpEeHHe, OJKCIepUMEHT U JIPyruX), YHHUBepcalibHble YydeOHble JieiicTBUA  (TI03HaBaTeNbHbIE,
KOMMYHHUKaTHBHBIE, PEryIATUBHBIE), oOecreunBarone GopMupoBaHrue (PyHKIHOHAIBHONH I'PaMOTHOCTH U
COLIMAIBHOM KOMIMETEHIMH OOyJarolmuxcs, CHOCOOHOCTh OOYYalOUIMXCS HCMOJIb30BAaTh OCBOCHHBIE
MEXJUCHMITIMHAPHBIE, MHUPOBO33pPEHYECKHE 3HAHUS M  YHUBEpCaJbHbIE YydeOHble JIEHCTBUS B
MIO3HABATEIbHON U COLMAIBHOM IPAKTHKE.

MertanpeaqMeTHble pPe3yNbTaThl OCBOEGHHUS IPOrpaMMBbl CpPEIHEro oOIIero o0pa3oBaHMs JOJKHBI
OTpaxkarTb:

OBJaieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH /1ICHCTBUAIMM:

1) 6a3oBble JIOrMYecKHe AeHCTBHS:

CaMOCTOSTENIbHO (POPMYIMPOBATh U aKTYyaJIHU3UPOBATh MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;



HCI0JIb30BAaTh IMPU OCBOCHMM 3HAHUN MpPUEMBI JIOTUYECKOTO MBILUIEHHUS (aHaiau3a, CUHTE3a,
CpaBHEHHUs, KiIacCH(pUKAIMH, 000OIIEHHs), PAaCKPhIBaTh CMBICI OWOJIOTHYECKUX MOHATHH (BBIACTATH UX
XapaKTepHbIEe IPU3HAKHU, YCTAHABINBATD CBSI3U C IPYTUMHU MOHATUSIMU);

ONpPEIEINATh LEJIN JEATENbHOCTH, 3aaBas MapaMEeTpbl U KPUTEPUU UX JOCTUKEHHS, COOTHOCUTH
PE3yJbTaThl JEATEIIBHOCTH C IOCTABJIEHHBIMU LIEIAMY;

MCIOJIb30BATh OMOJIOTHYECKUE TIOHATHS J1s1 00bICHEHHs (PAKTOB M SABJICHUN )KUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXACHUS (MHIYKTUBHbIC, JACAYKTUBHBIE, II0 AaHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUIX, (OPMYIHUPOBATH BHIBOJIBI U 3aKITIOUCHHS,

IIPUMEHSTh CXEMHO-MOJIENIbHBIE CPEJCTBA [Vl IPEACTABICHUS CYILIECTBEHHBIX CBSI3€H U OTHOLIEHUM
B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, & TAK)KE MIPOTUBOPEUUIT Pa3HOTO POJA, BHIABIECHHBIX B Pa3IUYHbBIX
MH(POPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIaH pPEHICHWS NPOOJIEMBI C YYETOM aHalU3a HMMEIOIIMXCS MAaTepHaJIbHBIX H
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIENSIM, OLIEHUBATh
PHUCKHU NOCEACTBUN NESATENbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHSITH pab0OTy B YCIOBUSX PEalbHOT0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIE0BATENbCKHE IEHCTBHSI:

BIIaJIETh HaBBIKAMHM  y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHON JESTeNTbHOCTH, HaBbIKaMHU
paspelieHus npoOieM, COCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOHMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJOB [TO3HAHUS;

MCIO0JIb30BATh Pa3JIUYHbIE BUJIbI IEATEIHHOCTH 10 MOJyYEHUIO HOBOTO 3HAHMS, €T0 MHTEPIIPETalnHy,
MpeoOpa3oBaHUI0 M MPUMEHEHUI0 B Y4eOHBIX CHUTYyallusX, B TOM YHCJIE MpPU CO3AAHUU YUEOHBIX U
COLIMAIIBHBIX IIPOEKTOB;

(dopMupoBaTh Hay4HbIl THUI MBIIUICHUS, BIAAETh HAyYHOH TEPMHUHOJIOTHEH, KIHOUEBBIMU
MOHATUAMHU U METOIaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/la4i B 00pPa30BATENbHOM EATEIBHOCTH M JKU3HEHHBIX
CUTYalUsX;

BBIBIIAT IIPUYMHHO-CJICICTBEHHBIE CBS3M W aKTyalM3UpOBaTh 3alady, BBIABUIaTb TMIIOTE3y €€
pElIeHNs, HaXOAWTb apryMeHThl JUIsl [I0Ka3aTelbCTBAa CBOMX YTBEP)KICHWM, 3a1aBaTh MapaMeTpsl U
KPUTEPUHU PEILLCHUS;

aHAJIN3MPOBATh IIOJYYCHHBIE B XOJE PEUICHMS 3aJaud pe3yJabTaTbl, KPUTUYECKH OLICHMBATh MX
JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUAX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

OCYILIECTBJIATh LIEICHAIPABICHHBIM IIOMCK MEpeHoca CpPeACTB M CHOCO0OB  JAEHCTBUS B
po(heCCUOHANIBHYIO Cpeay;

YMETh MEPEHOCUTh 3HaHUS B I03HABATEIbHYIO U IPAKTUYECKYIO O0IACTH KU3HEAEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIacTei;

BBIIBUT'aTh HOBbIE WJEH, NpeAjaraTh OpUrMHAJIbHBIE MOIXOJbl U PELICHUs, CTaBUTh MPOOJIEMBI U
3aJ1a4i, JOIYCKAaIOUINE aJIbTEPHATUBHBIC PEILICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCSI B PA3IMUYHBIX HCTOYHHMKAX MHGPOpMAIMU (TEKCTe y4yeOHOro mnocobus, Hay4qHO-
MOMYJISIPHOM JIUTepaType, OMOJIOTHYECKUX CIOBapsAX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B
WuTepHere), aHaIM3UpoBaTh HHPOPMALMIO PA3IUYHBIX BUAOB U (GOPM NPEACTABICHUS, KPUTUUYECKH
OLICHHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYHBOCTD;

(bopMynHUpOBaTh 3aMpOChl U MPUMEHATh pa3IMYHbIE METOJIbl IPU MOUCKE U 0TOOpEe OMOJIOrHYecKOn
uHpopMalny, HeOOX0JUMO [T BBINOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCHOJb30BAHUSA  UHPOPMALMOHHO-KOMMYHUKAaTHBHBIX  TEXHOJIOTHUH,
COBEPUIECHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMSI PA3JIMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpEACTaBICHHUsS OHOJIOTHYEecKON HH(OpMaIuu
(cxembl, rpauky, AUarpamMMBbl, TAaOJIHUIIBI, PUCYHKH U JPYroe);



UCIOJIb30BaTh HAYYHBIN SI3BIK B KaueCTBE CPEACTBA MpHU paboTe ¢ OMOJOTHYecKor HH(pOpMAaIMen:
MPUMEHITh XUMUYECKUE, (DU3MUECKHe M MATeMaTHYEeCKHE 3HAKU M CHUMBOJIBL, (OPMYINbBI, abOpeBuaTypy,
HOMEHKJIATYpY, UCIIOJI30BAThH U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISATHOCTH;

BJIQJICTh HAaBBIKAMH pPAcClO3HaBaHMA W 3amUThl MHGOpMAIMH, WHMOPMAIMOHHOW O0€30MacHOCTH
JMYHOCTH.

OsJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o61enmue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cdepax KH3HHM, aKTHBHO Yy4acTBOBAaTh B JHAJIOTE WU
JIMCKYCCHH TI0 CYIIECTBY OOCYKJIaeMOod TeMmbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3BIBATh CYXKICHHS
OTHOCHTEIIHO BBITIOJIHEHHS TPEJIaraéMoi 3aJa4d, YYUTHIBATH MHTEPECHl M COTJIACOBAHHOCTH IO3UIIHIA
JIPYruX y4aCTHUKOB JUAJIOTA WK AUCKYCCHUN);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHMS, MOHWMATh 3HAYEHHUE COLMUAIBHBIX 3HAKOB,
MIPEIOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallui, YMETh CMSTYaTh KOH(QIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMH CIIOCO0aMH OOIIEHHS W B3aMMOJICHCTBUS, TOHUMATh HAMEPEHHUsS IPYTruX
JIO/IeH, TPOSIBIIATH YBAKHUTEIHHOE OTHOIICHHE K COOECeTHHKY W B KOPpPEKTHOW (dopme (GopMyaupoBaTh
CBOM BO3PaXCHHUS,

Pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHWMATh M UCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHIUBHIYaTbHON pabOTHI MPU PEIICHUN
Ouosnoruuyeckod  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTh  MPUMEHEHHS TPYNNOBBIX  (GopM
B3aUMO/ICHCTBUS MPU pelIeHUH yueOHOM 3a/1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBHIA ¢ YIETOM OOIIUX HHTEPECOB M BOZMOKHOCTEH
Ka)/IOTO YIeHA KOJUIEKTUBA,;

MPUHAMATP [IETH COBMECTHOH JICATEIIbHOCTH, OPTraHU30BBIBATH M KOOPJMHHUPOBATH JCHCTBHS IO €€
JOCTH)KEHHUIO: COCTABIIATh IUIAH JICHCTBUMN, paclpelensaTh pojau ¢ y4€TOM MHEHUH Yy4aCTHHUKOB, 00CYKIAaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa M KaXIOr0 y4YyaCTHHMKAa KOMaHAbl B OOLIMI pe3ynabTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM,

IIpeUIaraTtb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MTO3UIMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUECKON
3HaYMMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B pPAa3JIMYHbIX CHUTYaLUsAX, HPOSBIATH
TBOPYECTBO M BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OgJiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBIABICHUS IPOOJEM M UX PEIIEHUs B JKU3HEHHBIX U
Y4eOHBIX CUTYyalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUN LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JAECHCTBUSX
U TIOCTYIKaX IO OTHOILEHUIO K )KUBOW IPUPOJIE, CBOEMY 3[J0POBBIO U 3/J0POBBIO OKPYXKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh IMO3HABATENIBHYIO JEATEIbHOCTb, BBISBIATH MPOOJIEMBI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]aull B 00Pa30BaATEIIbLHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALUAX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pEUIeHHs MpoOJieMbl € Y4ETOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CnocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOH APYJUIIMU B pa3HbIX 00JACTAX 3HAHMIA,
MIOCTOSIHHO TOBBIIIATh CBOW 00Opa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) cAaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIILHOCTh, OLIEHUBATh COOTBETCTBHE
pe3yabTaTOB LETIM;

BJIQJIeTh HABBIKAMHU TI03HABATENbHOW pEePIEKCMH Kak OCO3HAHMS COBEpIIAEMBIX JEWCTBUN U
MBICTIMTEIBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUH, UCIOJIB30BaTh MPUEMBI peiaekcun s OLEHKH
CHUTYalluH, BBIOOpa BEPHOTO pEIlICHHS;



YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHU)KECHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYI'UX IIPU aHAIU3€ PE3Yy/IbTaTOB ACSATEIBHOCTH;
3) npuHATHE cedsl U APYrux:

MPUHUMATH ce0s, TOHUMas CBOM HEJAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO JPYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHsie pe3ynabTaTel 0cBoeHHs nporpammbl COO 1o 6uosioruu Ha 6a30BOM YPOBHE BKIFOUAIOT
cnennpuveckue s yaeOHoro npeamera «bruonorusy HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHI TIO
OCBOCHHIO, MHTEPIIPETAMU W TMPEOOpPA30BAHMUIO 3HAHWW, BHIBI JEATEIFHOCTH MO TMOJIYYEHUIO HOBOTO
3HaHUS W TPUMEHEHHUIO 3HAHWH B PA3IMYHBIX YYEOHBIX CHTYalHsAX, a TaKKe B PEaJbHBIX >KU3HEHHBIX
CUTYallUsiX, CBSI3aHHBIX C OHMOJOTHEW. B mporpamme mpeaMeTHBIE pe3yJbTaThl MPECTABICHBI IO TOJaM
00y4eHusI.

[IpenMeTHble pe3yabTaThl OCBOEHHS ydeOHoro mpenmera «buonorus» 6 10 Knacce AOTKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OHMOJIOTHH B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B (JOpMUPOBaHNH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA W HAYYHOTO MUPOBO33PEHUS, O
BKJIQJIC POCCHUUCKMX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (YHKIIMOHAIHHOMN
IPaMOTHOCTH YeJIOBEKA JIUTsl pEIICHUsI )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEp)KaHNUE OMOIIOTHYECKUX TEPMUHOB W TIOHSTHHA: )KU3Hb, KIIETKA, OPTaHU3M,
MeTabonu3M (0OMEeH BeLIeCTB M IpeBpalleHHe HHEPruH), ToMeocTa3 (caMmoperyisiuusi), ypOoBHEBas
OpraHu3aIys JKUBBIX CHUCTEM, CaMOBOCIPOM3BEICHHUE (PETPOIyKIIHs), HACIEICTBEHHOCTh, N3MEHYHBOCTb,
POCT U pa3BUTHE;

yMEHHE U3Jlaratb OMOJIOrMYECKHe TeOpHU (KJIETOYHAsi, XpOMOCOMHAs, MyTallMOHHAs, [IEHTpalbHas
norMa MoJeKyisipHou Owmosorum), 3akoHbl (I. Mengens, T. Moprana, H. 1. BaBunoBa) u yuenust (o
IIEHTpaX MHOTO0Opa3usl M MPOUCXOKACHUS KyIbTypHbIX pacteHuii H. V. BaBuiosa), onpeaensats rpaHuIibl
UX IPUMEHUMOCTHU K )KUBBIM CUCTEMAM;

yYMEHHE BIaJIeTh METOJIaMU HAay4yHOTO IMO3HAHWSA B OHOJIOTHMHU: HAOJIIOACHHE M ONMUCAHHE >KUBBIX
CHCTEM, IIPOLIECCOB U SIBICHUHN, OpraHU3alusi U NpOoBeIeHHEe OHOJOrHYeCKOr0 SKCIIEPUMEHTA, BBIABIKEHUE
TUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKJAY HCCIEIyeMbIMU BEJIMYMHAMU, OOBSICHEHHE IOJIyYEHHBIX
pe3yNbTaTOB, HCIHOJB30BAaHHBIX HAYYHBIX IOHATHH, TEOPHH U 3aKOHOB, YMEHHE JIelaTh BBIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBIJICNSATh CYIIECTBEHHbIE TPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT U  3IYKapuoT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHa BEIIECTB U
MIPEeBPALIEHUS SHEPTUU B KJIeTKe, (POTOCHUHTE3a, TUIACTUYECKOTO U DHEPTeTUYECKOro 0OMeHa, XeMOCHHTE3a,
MUTO3a, MEH03a, OIJIOJOTBOPEHH S, Pa3MHOKEHUS, MHAWBHUIyaIbHOTO Pa3BUTHsI OpraHiu3Ma (OHTOreHe3);

YMEHHE MPUMEHATH MOJIYYCHHbIC 3HAHUS JJIsi 00bACHEHUS OMOJIOTHUYECKUX MPOILIECCOB U SIBICHUH,
JUI TIPUHATHS TMPAKTUYECKUX pPElIeHWH B MOBCEIHEBHOM JKM3HMU C IENbI0 oOecreyeHus 0e30MacHOCTU
CBOET0 3I0POBbsl U 3JI0OPOBBSl OKPYXKAIOIIMX JIOACH, COOJIOACHHS HOPM TPAaMOTHOTO TOBEJICHUS B
OKpYKarollel MPUPOAHOHN cpejie, MOHUMaHHEe HEOOXOTUMOCTH HCIOJIb30BAHUS JAOCTHKEHUN COBPEMEHHOM
OMOJIOTUU U OMOTEXHOJIOT M JJISl pallMOHAIBHOTO PUPOAOIIOIB30BAHNUS;

YMEHHUE pelaTh 3JEeMEHTapHble NeHEeTHYEeCKHUE 3a/Jaud Ha MOHO- M JMTHOpPHIIHOE CKpELIMBaHUE,
CIIETIJICHHOE HAacle/I0BaHUE, COCTaBIATb CXEMbl MOHOTHMOPHMJIHOTO CKpPELIMBAHUS JUId TNpeACKa3aHus
HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JJAOOPAaTOpHBIE M NpakTHYecKhe paboThl, COOM0AATh MpaBuiIa MpH padboTe ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHUYECKH OLEHUBATh U MHTEPIPETUPOBATh MHPOPMALUIO OHOJOTHYECKOTO CO/EPKaHMs,
BKJTIOYAIOIYIO TICEBJAOHAYYHbIE 3HAHUS M3 PA3IMYHBIX HMCTOYHHMKOB (CpeICTBa MAaccoBOM HHGopmanuu,
HAy4YHO-TIONMYJISIpHBIE MaTepualibl), ATUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUI B Ouosoruy,
MeaULMHE, OMOTEXHOJIOTHH;



YMEHHE CO31aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIICHMS, 00001as OHOJIOTHYECKYIO
I/IH(bOpMaI_[I/IIO N3 HCCKOJIbBKMX HMCTOYHHKOB, I'paMOTHO HCIIOJbB30BATbh HOHATUHUHBIN arrapar GI/IOJIOFI/II/I.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KouunuecTBO YyacoB DJIeKTPOHHBIE
No u/n HanmeHoBaHMe pa3je/ioB U TeM (uu¢poswIe)
B NmporpaMmmbl Bcero TeMaTuyecKkuu HpﬁaKTquCKHe oﬁpasonaTeﬂbele
KOHTPOJIb PADOTHI pecypcsl
bu6morteka [IOK
1 buonorus kak Hayka 2 https://m.edsoo.ru/7f41c29
2
bu6morteka [IOK
2 JKuBbIe CHCTEMBI M KX OpraHu3aIus 1 https://m.edsoo.ru/7f41c29
2
bu6moreka [IOK
3 XUMHUYECKUI COCTaB U CTPOCHHE KIICTKH 8 1 https://m.edsoo.ru/7f41c29
2
bu6moreka [IOK
4 JKu3HenesaTeabHOCTD KIETKH 5 https://m.edsoo.ru/7f41c29
2
Pa3smHOXeHHE U MHIUBUIYAIBHOE PAa3BUTHE bubmmorexa HOK
5 FIHBHILY P 6 1 https://m.edsoo.ru/7f41c29
OpraHU3MOB 2
HacnenctBeHHOCTh M K3MEHYUBOCTD bubmmorexa HOK
6 8 8 0.5 https://m.edsoo.ru/7f41c29
OpraHU3MOB 2
Cenekius opraau3MoB. OCHOBBI bubmmorexa LIOK
7 Lt op ' 3 https://m.edsoo.ru/7f41c29
OMOTEXHOJIOTUU 2
bu6mmoreka [JOK
8 PesepBHOe Bpems 1 https://m.edsoo.ru/7f41c29
2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2,5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Hdara
KoJsiuuecTBo 4acoB H3y4eHUsI 3
New/n | Tema ypoka Ian JIEKTPOHHBIE ¢ poBbIE
o0pa3oBaTesbHBIE PecypChI
. IIpakTnyeckue
Bceero | Temaruueckuii
padoThI
KOHTPOJIb
1-6 ceHt bubnuoreka [JOK
1 Buonorus Kak Hayka 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
2 Mertopb! MO3HAHMS )KUBOM TPUPOJIBI 1 7-13 cenr bubmmorexa LIOK
8 PHPOAEL. https://m.eds00.ru/863e6122
3 Bronoruueckue CUCTEMBI, MPOLECCHI U UX 1 14-20 ceur bub6mmoreka [JOK
M3ydeHHe https://m.edso0.ru/863e6564
4 XuMHUUecKuil cocTaB KJIeTKd. Boaa u 1 21-27 cenr | bubmmoreka [JOK
MHHEPAIIBHBIE COMH https://m.edsoo.ru/863e674e
5 Benku. CocraB u CTpocHHE OCIKOB 1 28cent-03 bubmorexa LIOK
' P OKT https://m.edso0.ru/863e6b72
MdepMeHTHl — GHONOTHIECKHE 12-18 okt
6 karanuzatopsl. JJaboparopHas pabora Ne 1 1 1 bu6morexa [IOK
«VI3yueHne KaTalIuTHIECKOH aKTHBHOCTH https://m.edso00.ru/863e6b72
(dhepMeHTOB
19-25 okt bubanoreka IIOK
! Yraeponet. Jlmiie ! https://m.eds00.ru/863e6870
26-okT1-1 bubaunoreka IIOK
8 H .AT® 1
YICICHHOBIE KHETOTH HOSIO https://m.edso00.ru/863e6d5c
9 HcTopHst i METOMBI U3YUEHHUS KIETKH. 1 2-8 HOs10 butmoreka IIOK
Knerounas teopus https://m.edso0.ru/863e6e88
10 Kinerka kak 1iesocTHas )KMBasi CUCTEMA. 1 9-15 HOs10
CTpoeHue IPOKAPHOTHIECKON KIETKH
CrtpoeHne 2yKapHOTHIECKON KIIETKH. 23-29 HOs0
JlabopaTopHnas pabota Ne 2 «zyuenne BuGmorexa [IOK
11 ?;i %Z};H; ggggl;%aﬁz?ﬁE;;K(ﬁ%?(;x;{a 1 1 https:/m.eds00.ru/863e6ff0
FOTOBBIX MEKDONETIAPATAX H HX https://m.eds00.ru/863e716¢
OITMCAHNEY
12 OOMEH BEIECTB WIIH METabO0IN3M 1 30 nos6-6 Bubmiorexa HOK

nekao

https://m.edso0.ru/863e766¢



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
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

7-13 mexa6 | bubmmoreka [JOK
1 O] . X
3 CTOCHITTES. MeMOGHITES https://m.eds00.ru/863¢7c98
. 14-20 nexa® | bubmuoreka [JOK
14
Onepreticciui obmen https://m.eds00.ru/863e7aae
15 Peakuuy MaTpUYHOIO CHHTE3A. 21-27 nexa6 | bubmuoreka [JOK
Tenetnueckuii ko, bruocunres Genka https://m.eds00.ru/863e796e
16 Hexnerounbie pOPMBI SKU3HU — BUPYCHI 28-30 nexa6 | bubmuorexa LIOK
https://m.eds00.ru/863e7540
17 JKv3HeHHBIN UK KIETKH 117 s bubamorexa [TOK
t : https://m.eds00.ru/863e7dc4
Henenue knetku. Muto3. JlabopaTtopHbiii 18-24 suB
18 ombIT «Habimonenne MuTo3a B KIeTKax 05 bubmmoreka [IOK
KOHYMKA KOPENIKA JTyKa Ha FOTOBBIX ' https://m.edso00.ru/863e7dc4
MHUKPOIIPENApaTax»
25-31 suB bubmuoreka 1HOK
19 ®DopMBI pa3sMHOXKEHHE OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. 1-7 derp bubmuoreka [IOK
20 Metios https://m.edso0.ru/863e7f4a
21 OGpa3oBaHue U Pa3sBUTHE MOJOBBIX 8-14 derp bubmuoreka [IOK
kneTok. OII00TBOpEHE https://m.edso0.ru/863e81b6
22 WunuBuayansHOe pa3BUTHE OPraHU3MOB 15-21 esp | buGmuorexa [IOK
JHBILY; P P https://m.edso00.ru/863e8436
23 I'eHeTHKA — HAyKa O HACIEICTBEHHOCTH U 1-7 mapta bubmmoreka [IOK
M3MEHYMBOCTH https://m.eds00.ru/863e86f2
| v oo 514360 Bumorea 10K
P ' P https://m.eds00.ru/863e8878
CKpEIUBaHUE
25 JIuruOpuaHOe CKpelMBanKe. 3aKOH 15-21 mapta | bubmmoreka LJOK
HE3aBUCUMOTO HACIIEN0BAHUS IPH3HAKOB https://m.edsoo0.ru/863e89a4
26 CueruieHHOe HAacJIe[OBaHHUE PU3HAKOB 22-28 mapra | bubmorexa LHOK
B : P ' https://m.edso00.ru/863e8c60
97 I'eneruka nona. Hacnenopanue 29 map-4 Bubnuoreka IJOK
IPU3HAKOB, CLETUIEHHBIX C TIOJIOM arp https://m.eds00.ru/863e8c60
28 WsmenuuBocth. HenacnencrBeHHas 12-18 amp Bubnuoreka [JOK
HW3MEHYHUBOCTb. https://m.edso0.ru/863e8efe
29 HacrneicTBeHHast H3MEHYHBOCTb. 19-25 anp Bubnmoreka IIOK
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https://m.edsoo.ru/863e8efe

30 I'eHeTHKa YenoBeka 1 26anp-2 Bubmiorexa OK
Mast https://m.eds00.ru/863e8d78
31 Ceneknus Kak Hayka U MpoIece 1 3-9 mas bubmorexa LIOK
https://m.eds00.ru/863e9214
32 MeToabl U JOCTHKEHUS CeeKIII 1 10-16 mas bubaunoreka [IOK
PACTEHHH U KHUBOTHBIX https://m.edsoo0.ru/863e9214
33 BuorexHOMOrMs KaK 0Tpacib 1 17-23 mas bubnmoreka [IOK
HpOU3BOJCTBA https://m.eds00.ru/863e9336
34 Pe3epBHBIN YPOK. 1 24-30 mas
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOI'PAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMUBI 10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTAaThl OCBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CPETHEr0 001ero 00pa3oBaHus

CdhopMupOBaHHOCTh 3HAHUH O MECT€ W POJM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHHUS E€CTECTBEHHBIX HayK, B (OPMHPOBAHUHU
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KApTHUHBI MHpa U HAyYHOTO MHUPOBO33PEHMS; O BKJIA/J€ POCCUHCKHUX M 3apyOekHBIX Y4EHBIX-

O1O0JIOTOB B Pa3BHUTHUC 6I/IOJ'IOFI/II/I; (pYHKHHOHaHLHOi/JI rpaMOTHOCTH Y€JIOBCKA JJI1 PCHICHUSA )KU3HCHHBIX 3aJ1a4

YMeHue packpblBaTh COJepKaHUE OMOJOTUYECKUX TEPMUHOB U MOHATUMN: KU3Hb, KJIETKa, OpraHu3M; MeTaboau3M (0OMEH BELIeCTB
U TpeBpallleHHe DSHEpPruu), TroMeocTa3 (CamMOperyisius), ypOBHEBas OpPTraHM3alMs >KUBBIX CHCTEM, CaMOBOCIIPOHU3BEICHHE

(pempoaykiusi), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHE

YMmenue uznaraTte OMOJOTMYECKHE TEOpUM (KJIETOYHAas, XpOMOCOMHasl, MyTaunoHHas), 3akoHbl (I. Mengens, T. Moprana, H.W.
BasuiioBa) u yueHus (0 eHTpax MHOrooOpasus M MPOUCXOKIEHUs KylbTypHbIX pacteHuil H.W. BaBunosa), onpenensts rpaHULbl

X IPpUMCHHUMOCTHU K )XHBBIM CUCTEMaM

VYmenune BJIQZICT METOJaMHU HAYYHOI'O IIO3HAHUA B ouoJioruu (Ha6J'IIO,I[CHI/IC M OIIMCAaHUEC XUBBIX CUCTEM, IIPOLCCCOB U ﬂBHeHHﬁ;
opraHusanuvsas MW IIPOBCIACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABMXXCHUEC THUIIOTE3bI; BBIABJICHUC 3aBUCHUMOCTH MCKIY
HUCCIICAYCMBIMU BCIMYHNHAMMU, 00BsICHEHHE IIOJIYYCHHBIX PE3YIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ N 3aKOHOB,;

YMCHHE A€J1aTh BBIBOJbI HA OCHOBAHUU ITOJTYYCHHBIX pe3y.]'IBTaTOB)

VYmenune BBIICIATE CYHICCTBCHHBIC IMPU3HAKH BHUPYCOB, KICTOK IIPOKAPHUOT KW DJSYKAPHUOT, OJHOKIICTOYHBIX W MHOI'OKJIICTOYHBIX
OPraHnu3MoB; 0COOEHHOCTH IIpoucccoB oOMeHa BCHICCTB M IIPCBPAIICHHA SHCPIUHU B KIICTKC, (I)OTOCI/IHTGSEI, IIJIaCTHYCCKOI'0O H
QHCPIrCTHYCCKOI'O O6M€Ha, XEMOCHHTEC3a, MUTO34, Meﬁosa, OIINIOAOTBOPCHUS, Pa3MHOKCHUA, HHAUBUAYAJIIbHOT'O PA3BUTHA OpraHru3Ma

(oHTOTCHE3)

YMeHue IMPUMCHATH IIOJTYUYCHHBIC 3HAHUA IUIA OOBsICHEHHST OHOJIOTHYECKUX IMpoucCcCoB U HBJ'IeHPIfI, AJI IPUHATHA IIPAKTHYCCKUX
peIJ_IeHI/Iﬁ B IMOBCEIHEBHON XH3HM B IEIISIX obOecrieueHUs 0O€30IMaCHOCTH CBOETO 3A0POBBA W 3O0POBBA OKPYKAOIIHUX Hmﬂeﬁ,
CO6J'IIO,ZL€HI/I$[ HOpM TPAaMOTHOI'O IIOBCIACHUA B Oprmammeﬁ HpHpOHHOﬁ cpeac; NMOHHUMAHUC HeO6XOI[I/IMOCTI/I HUCIIOJTB30BaHUA

JIOCTHKEHHUI COBpeMeHHOﬁ OMOJIOrUU 1 OMOTEXHOJIOTHUH UL pAalfMOHAJIBHOT'O IIPUPOAOIIOJIB30BAHUSA

YMmenue pelaTth JJICMCHTAPHBIC TCHCTUYCCKUC 3aJa4Yd Ha MOHO- U ILI/IFI/I6pI/I)1HOe CKpCUIMBAHUC, CHCIUVICHHOC HACICAOBAHUC,




COCTaBJIATH CXEMBI MOHOI‘I/I6pI/II[HOI‘ O CKp€UIMBaHUA JJId IMPCACKA3aHUA HACIICAOBAHWA IMTPU3HAKOB Y OPTaHN3MOB

YMeHue BBIIOTHATH J1a0OpaTOpHBIE M MpPAaKTUYECKWe paboThl, cOONIONATh MpaBWja MpU padOTe ¢ Y4eOHBIM M J1aOOpPATOPHBIM

] 00opymoBaHUEM
YMeHne KpUTHYECKH OIEHUBATh U UHTEPIPETUPOBATH HHPOPMAITUIO OMOJIOTHIECKOTO COACPIKaHMUs, BKIFOUAIOIIYIO TICEBIOHAYYHBIC
9 3HAHMS U3 pa3iauuHbIX UCTOYHMKOB (CMMU, HaydyHO-TIOMyNsIpHbIE MaTepHalibl); STUUECKUE aCHEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
OMO0JIOTHH, MEJUIIUHE, OMOTEXHOJIOTHH
10 YMeHue co3gaBaThb COOCTBEHHBbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHHs, 000011as OMOJOTHYECKYI0 MH(POPMALMIO U3 HECKOJBKHUX

HUCTOYHUKOB, 'PaMOTHO HCITIOJIB30BATH TIOHITHHHBIN arrmapar OMoJIOrnu

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KITIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Buonorust kak Hayka
11 buonorus — Hayka o >xuBoi npupoje. Pons Guonmornu B GopMUpOBaHUHM COBPEMEHHOW HAYYHOW KapTHHBI MUpa. CrcTemMa OMOJIOTHYECKHX
HayK
12 MeTo1bl TO3HAHUS )KUBOW NPUPOIBI (HAOIIOICHHE, SKCTIEPUMEHT, ONMCaHNe, U3MEPEHUe, KilaccCupuKalus, MOJAeTupPOBaHNE, CTATUCTUYECKAs
00paboTKa JaHHBIX)
2 JKuBble cucTeMbl U UX OpraHu3alus
2.1 JKusbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus onoaorun. CBOMCTBAa OMOCHCTEM U UX pa3HOOOpa3ue
59 YpoBHU OpraHuzanu OMOCHUCTEM: MOJICKYJISPHO-T€HETHUECKUN, KIETOYHBIN, OpraHM3MEHHBINA, MOMYISIUOHHO-BUIOBON, 3KOCHCTEMHBIH,
orocdepHbIr
3 XUMUYECKUI COCTaB M CTPOCHUE KIETKU
31 XUMUYECKUH COCTaB KIETKU. XUMHUECKHUE HIEMEHThI: MAKPOAJIEMEHThI, MUKPO3JIeMEeHTHI. Bosla 1 MuHepanbHblie BemecTBa. OYHKIUU BOJBI U
MUHEpaJbHBIX BellecTB B kieTke. [loanep:kanue ocMoTHUECKOTO OanaHca
3.9 benku. CoctaB u cTpoeHne 6€I1K0OB. AMHUHOKHCIOTHI — MOHOMEPHI OenkoB. HezaMeHnMble U 3aMEHHMbIE aMHUHOKHCIOTHI. AMUHOKUCIOTHBIN

cocTaB. YPOBHHU CTPYKTYphl OEKOBOI MOJIeKy/bl (epBUYHAS, BTOPHYHAs, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUYECKHUE CBOMCTBA




6enkoB. buonornyeckue GyHKIUU OEIKOB.
@depMeHThl — Ouosiormueckue Katanmszaropbl. CTpoeHWe QepMeHTa: akTHBHBIA TEHTp, cyOcrpaTHas creuuduuHocts. KodepmeHTsI

Burtamunsl. OTiinunst pepMEeHTOB OT HEOPTaHMYECKUX KaTalu3aTOPOB

YrineBoapl: MOHOCaxapuabl (IJIFOK03a, pru0do3a U Ie30Kcuprb03a), qucaxapuisl (caxaposa, JJaKTo3a) M MoJMcaxapuabl (Kpaxmal, TITUKOTEH,

Lenoa03a). buonornueckue GyHKIMM YIIIEBOIOB.

33 Jurmuapl:  TpUTIMIEpUAbl, crepounabl, (ochomumuapl. 'mapodunsHO-THAPOPOOHBIE CBOMCTBA. bHONOrMuYeckne QYHKIUH JUIUIOB.
CpaBHEHHE YTIIEBOJIOB, OCJIKOB U JIMITHIOB KaK UCTOYHUKOB YHEPTUN
34 Hyxneunosbie kucnotel: IHK n PHK. Hykneotunsl — MoHOMeps! HyKiIeMHOBBIX KUCIIOT. Ctpoenue u gpynkiuu JJHK. Ctpoenue u QpyHkiuun
' PHK. AT®: ctpoenue u pyHKIMH
3.5 Huronorus — Hayka o kierke. Knerounas reopust. MeTo 1l U3y4eHHUsI KIIETOK
36 Knerka kak nenoctHas xuBas cucrema. OOmniye mpu3Haky KJIETOK: 3aMKHyTas HapyxkHass memOpana, moisekynsl JJHK kak renermueckwii
' amnmapar, cucTeMa CuHTe3a Oerka
37 Tunsl kIeTok: sykapuoTHUecKas M mpokapuotudeckas. OCOOEHHOCTH CTPOEHHUs MpoKapuoTHUecKoil kieTku. KierodyHast cteHka OakTepuil.
' Ctpoenue sykapuoTuideckoi kieTku. OCHOBHBIC OTIIMYHUS PACTUTEIHHOM, )KUBOTHOW M TPHOHOMN KIICTKH
[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TIIMKOKAIMKC, uX (yHkuuu. [Tnazmatuueckas memOpana, e€ cBoiicTBa U (YHKIUU.
38 [urorutasama u e€ opranowapl. OmHOMEMOpaHHBIE OpPraHOWABl KIETKU: sHuoruiazMmarndeckas ceth (OIIC), ammapar ['oabmku, JTU30COMBI.
- [TosryaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHAPHH, MacTupl. [Ipoucxoxkaenne Mutoxonapuid u miactu. Bunpl miactua. HememOpanubie
OpraHOM/[Ibl KJIETKH: PUOOCOMBI, KIETOYHBIN LIEHTP, PECHUYKH, KT'YTUKU. DYHKIIMYU OPraHOUIOB KIETKH. BritoueHus
3.9 Snpo — perynsatopHbiii HeHTp KieTku. CTpoeHue spa: siaepHast 000J04Ka, KaproIia3zMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI
3.10 TpaHCIOPT BELIECTB B KIETKE
4 KusznenesaTenbHOCTh KIETKU
OOmMeH BemecTB, Wi MeTabOIM3M. AcCUMWIALUA (TUIACTUYECKHIT OOMEH) M NUCCUMWISIIHS (PHEpreTHUecKuid oOMEH) — JIB€ CTOPOHBI
4.1 €IMHOro Tpouecca merabonu3Ma. Tumbl oOMeHa BellecTB: aBTOTPO(HBIN M reTepoTpodHbIii. Ponb ¢depMeHTOB B oOMEHEe BEIeCTB U
IIPEBPALLEHUH DHEPTUU B KIETKE
®otocunTe3. CBeToBas u TeMHOBas (asbl poTocunTesa. Peakunu poTocunresza. IppekTUBHOCTH (OTOCHHTE3a. 3HAYCHHE (POTOCHUHTE3A A
4.2 KHU3HU Ha 3emuie. Biusinue ycnoBwuii cpezpl Ha POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMOCHHTE3. XCMOCI/IHTC3I/Ipy10H_[I/IC 6aKTepI/II/I. 3HaueHNE XEMOCHUHTE3a JJIA )KU3HU Ha 3emiie




4.3

DOHepreruyeckuii oOMeH B KJeTke. PaciierniieHue BeIIecTB, BBIICICHHUE M aKKyMYJIMPOBAHUE SHEPIHHM B KJIETKE. DTalbl SHEPreTUYECKOTO

oOmena. I'muxomnus. bpoxxenue u ero Buabl. KuciaopoaHoe okucieHne, Win KJIETOYHOE JpIxaHue. IPPEeKTUBHOCTh SHEPTETUIECKOTO 0OMEHa

4.4

Peakuuu marpuunoro cuntesa. I'enerndeckast mapopmarus u JJHK. Peanuszanus renerndeckoit nHGopManuu B KieTke. [ eHeTHYecKuit Ko u
ero coicTBa. Tpanckpunuus — marpuudbiii cuaTe3 PHK. Tpancnsauus — 6uocunres Oenka. KogupoBanue amuuoxucnot. Pois pubocom B

ouocuHTEe3e OenKa

4.5

Hexnerounsie opmer xu3Hu — Bupychl. Mcropust otkpeitust BupycoB (.M. VBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HEACATEIBHOCTH
BUpycoB. bakrepuodaru. bone3snu pacrenui, )kUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHnonedunura yenoseka (BUY) —

Bo30yautens CIIN/a. IlpodunakTika pacpocTpaHeHus: BUPYCHBIX 3a00J€BaHUI

PasMHOkeHME 1 MTHAMBUAYAIBHOE Pa3BUTHUE OPraHU3MOB

5.1

Krnerounsrii nuxi, i >KU3HEHHBIM UK kieTku. MaTepdaza u mutos. Ilponecchl, mpoTtekaromue B uHTepdaze. Perumkanus — peaxius
MatpuuHoro cuate3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HA0Op — KapuOTHIL. JIUTIOMAHBIN U ramIoONIHbI XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. [luTonornyeckne OCHOBBI Pa3MHOKEHUS U MHAUBUIYAaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetkn — muto3. Craaun muto3sa. [Ipoueccsl, mpoucxoAsuiyue Ha pa3HbIX CTAIUSIX MUTO3a. bBUOTOrnuecknii CMbICIT MUTO3a

5.2

dopMBl pa3MHOXKEHHUS OPTraHM3MOB: O€croJioe M ToJIoBOe. Buubl Oecrmonoro pa3MHOKEHHS: ACIICHHE HaJBOE, MMOYKOBAHHE OIHO- U
MHOTOKJICTOYHBIX, CHOpOOOpa30BaHME, BETETATUBHOE pa3MHOXKEHHE. lICKyCCTBEHHOE KIOHMPOBAHHWE OPraHW3MOB, €r0 3HAYCHHE IS

CENIEKIIUHU

5.3

[TonoBoe pa3sMHOKEHHE, €ro OTIIMYUS OT OECIIOJIOoTO.
Meiio3. Ctaguu Meiio3a. [Iporecchl, mpoucxosdiue Ha cTaauax Meiosza. [loBeaenue xpomocoMm B Merose. Kpoccunrosep. buosornyeckuit

CMBICII M 3HaUYCHHE Meiio3a

5.4

I'ameTorenes — nponecc O6p2130BaHI/I${ INOJIOBBIX KJICTOK Yy JKUBOTHBIX. ITomoBbIe Keje3bl: CEMEHHUKU U SIMUHUKH. O6paSOBaHI/IC " pa3sBUTUC
ITIOJIOBBIX KJIICTOK — I'aM€T (CHCpMaTOI%OI/II[, HﬁHeKﬂeTKa) — CIICPMATOI'CHE3 U OOI'CHE3. Ocobennoctu CTPOCHUA HﬁHeKJIeTOK " CIICPMATO30M I0B.

OmnonotBopenue. [laprenorenes

5.5

WunuBuayanbHoe pa3BuTHe (OHTOTEHE3). DMOpPHOHATBHOE pa3BUTHE (AMOpHOTEHe3). DTanbl AMOPHOHATIBLHOTO Pa3BUTHS y MO3BOHOYHBIX
KUBOTHBIX: JApOOJeHHe, racTpyisaiusi, opraHorenes3. llocTamOpuoHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTUSA: TMPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHue cpeibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poctn pa3BUTHUC paCTeHHﬁ. OnTorcHes IBETKOBOI'O PACTCHUA: CTPOCHUC CCMCHU, CTAINN PA3BUTUSA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MOB




6.1

IIpenmer u 3agaun reHetuku. Vctopus pa3BuTHs reHETHKU. Bkian poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE I'€HETUKH. MeToJibl
TeHEeTUKU (THUOPUIOJIOTHUYECKH, LIHUTOTEHETUYECKUH, MOJICKYISIpHO-TeHeTHYeCKHi1). OCHOBHBIE TI€HETHYEeCKHE MOHATH. | eHeTnyeckas

CHUMBOJIMKA, UCII0JIb3yEMasd B CXEMax CerIJ_II/IBaHI/If/'I

6.2

3aKOHOMEPHOCTH HacJIeJJOBaHUsI IPU3HAKOB, ycTaHOBIeHHbIE . Mennenem. MoHoruOpuiHoe cKpeluBanyue. 3aKOH eIMHO00pa3us ruOpuIoB
nepBoro nokxoJsieHus. IlpaBuno nomMuHMpoBaHMs. 3aKOH pacUIeIUIEHUs MpU3HAaKoB. [umore3a uwmcrorhl ramer. IlonHoe u HemosiHoe
JOMHHHUPOBaHHUE.

I[I/IFI/I6pI/I)IHOC CKpCHIIMBaHHUEC. 3aKoH HE3aBHCHMOIO HaCJICAOBaHHA MPU3HAKOB. HI/ITOFGHGTI/ILIGCKI/IG OCHOBBI I[I/IFI/I6pI/IJIHOFO CKpCUIMBaHM.

AHaanponmee CKpCHIIMBaHUC. Hcnonn3oBanne AHAIIM3UPYIOMICTO CKPCIINBAHUA IJI OITPEACIICHUA IT'CHOTUIIA ocobu

6.3

CuerienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cueneHHOMY HaclieqoBaHUIO reHoB. Hapyiienue cuermsieHus reHOB B
pe3ysbTaTe KpOCCUHIOBepa. XpOMOCOMHAs TEOPHUsl HACJIEICTBEHHOCTHU. | 'eHeTH4eCKe KapThl.
I'enetnka mosa. XpoMOCOMHOE OTMpe/eieHre Mmoyia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. |'OMOTraMeTHbIE W TeTEepPOraMeTHbIE OpPTraHU3MBI.

Hacnengosanme IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

3MeH4YnBOCTE. BI/I}II)I NU3MCEHUYHNBOCTHU: HCEHACJICACTBCHHAsA MW HACJICICTBCHHAa. Pois Cp€abl B HeHaCJ'Ie)ICTBeHHOI\/’I U3MECHYHNBOCTH.
XapakTepucTuka MOIU(UKAITMOHHOW W3MEHUMBOCTH. BapwanmoHHBIA psa W BapualMoOHHAs KpuBas. Hopma peakmuu mpu3HAKa.

KonunuecTBeHHbIe U KauecTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(UKATMOHHONW U3MEHYHBOCTH

6.5

HacnenactBennas, wiM TEHOTUNWYECKas, H3MEHUYMBOCTh. KomOMHAaTHBHAs W3MEHUYMBOCTh. MeH03 W TOJOBOM TIpollecC — OCHOBA
KOMOMHATHBHOW M3MEHUYMBOCTH. MyTallMOHHAss M3MEHYMBOCTh. Kiaccudukarus MyTamuii: TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa u

MPUYUHBI MyTaruii. MyrareHHbie GakTophl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HacaeACTBEHHOM n3MenunBoctd H.M. BaBmioBa

6.6

I'enetnka denoBeka. KapI/IOTI/Il'I yenoBeka. OCHOBHBIE METOJAbI IT'CHCTUKHN YCJIOBCKA: FeHeaJIOFI/I‘leCKI/Iﬁ, 6HH3H€HOBHI>1, HHTOFGHCTI/I‘IGCKI/II‘/'I,
6HOXHMH‘I€CKHI>1, MOJ'ICKy.TIHpHO-FeHeTI/ILIeCKI/Iﬁ. COBpCMeHHOC OnmpeACIICHUE I'CHOTHUIIA: ITOJJTHOI'CHOMHOEC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUE,
B TOM 4YHCJIIC C IIOMOIIBIO HHP-aHaHI/ISa. HacnenctBenunie 3a00JIeBaHUs YEIOBEKA: I'€HHBIE 6OH63HI/I, 00JIE3HH C HaCHCHCTBCHHOﬁ
IpeaApacIoJIOKCHHOCTbIO, XPOMOCOMHLIC oone3nn. CoMaTHUYECKHE H FCHCPATUBHBIC MYTaIllUH. HpI/IHI_[I/IHH 3A0POBOIro 06p8.3€1 KHN3HU,
JUarioCTHuKH, HpO(i)I/IJ'IaKTI/IKI/I U JIEYeHUsS Te€HETHYECKUX OO0Je3HEH. Menuko-reHeTUYeCKoe KOHCYJIbTUPDOBAHHUC. 3HaucHUE MGHHHHHCKOﬁ

TCHCTUKU B IIPEAOTBPANICHUHN U JICUCHUUN I'CHECTUUCCKUX 3a00JIEBaHHUH YeIIOBEKa

CGHGKHI/IH OpraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

CeJ'IeKI_[I/IH KaK HayKa MW TIIpoIecCC. 3apO)K)IeHI/Ie celekiuu M goMectukanusd. Ydenue H.M. BaBuiopa o HCHTpAaX MNPOUCXOKIACHUA U

MHOFOO6paBI/I$I KYJIBbTYPHBIX paCTeHHﬁ. ]_[CHTpBI MPOUCXOKACHUA JOMAITHUX KUBOTHBIX. COpT, nmopoJaa, mrTaMm




CoBpemMeHHbIE METO/bl CEJIEKIMH. MaccoBBIM M WHIAUBUAYAJIbHBI OTOOpPHI B CEJIEKLIUU pAcTeHUN U KUBOTHBIX. OlEHKa SKCTEpbepa.

bnuskopoacTBeHHOE CKpemmBaHue — MHOpuAMHT. Ywucrtas nuHus. CKpelMBaHWE YUCTBHIX JHHUK. lerepos3uc, mnm ruOpugHas cuia.

r2 HeponctBenHoe ckpemuBanue — ayrOpuauur. OtmanéHHas ruOpuaum3anmuss u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M MOJIydeHUe
MTOJIMIVIONJOB. JIOCTHIKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX  MUKPOOPTraHU3MOB
buoTtexHonorust kak oTpacib NMpou3BOJACTBA. ['eHHass MH)keHepus. OTanbl co3naHus pekoMOuHaHTHOW JIHK u TpaHCreHHBIX OpraHu3MOB.
7.3 Kierounas wnnxenepusa. Kierounele KyiabTypbl. MHKpOKIOHaNbHOE pa3MHOXKeEHUE pacTeHuid. KIiloHMpoBaHME BBICOKOIIPOIYKTUBHBIX

CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOTH4YecKHe U dTnueckue mpodsneMsl. 'MO — renernyecku Mo iU (UIMPOBAHHBIE OPTaHU3MBI

YUYEBHO-METO/IUYECKOE OBECITEYHEHHUE OBPA30BATEJIBHOI'O ITPOLLECCA

OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buosorus, 10 xkmacc 6a30BswIil ypoBeHs/ [laceunuk B. B., Kamenckuit A. A., Pybnos A. M., u apyrue; noa penakuueit B. B. Tlaceununka. -Mocksa:
[Ipocsemenue, 2025.- 223c¢.
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2016. — 134c.

5. Eropora T.A., Kitynosa C.M. OcHoBbI OnoTexHosiorun. — M.: U1 «Axanemusy», 2020. — 122c.

6. Jlepuepl .. O6mas 6uosorus (10-11 xmaccer): [Toaroroska k EI'D. KorTtponsabie u camocTositenbablie padoTel/ I'.W.JIeprep. — M.: Okcemo, 2022. —
240c.

7. Mapkuna B.B. O0mias 6uonorus: yuebnoe nocooue/ B.B.Mapkuna, T.}O. Tatapenko-Ko3zmuna, T.I1. [Topagosckas. — M.: Ipoda, 2020. — 135c.

8. Hewaesa I'.A., ®enopoc E.N. Dxonorus B sxcriepumentax: 10 — 11 kimaccel: MmeToauueckoe nmocoodue. — M.: Benrana-I'pad, 2019. — 254c.

9. HoBoxxenos F0.U. ®unernyeckas 3Bomtonus yenoBeka.— Exarepunoypr, 2015. — 112c.

10. CuornazoB H.U., Aradonona W.b., 3axaposa E.T. O6mas 6uosnorus. ba3ossiii yposenb. 10 — 11 kmace. — M.: [Ipoda, 2021. — 354c.

11. ®enopoc E.N., Heuaesa I'.A. Dkoiorus B skcnepuMeHTax: yued. nocoodue ais yyamuxces 10 — 11 k. o6meodpazoBat. yupexxaeHuid. — M.: Benrana-
I'pad, 2019. — 155c.
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