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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma no 6mosorun 1i1st oOydarommxces 10 kimacca cocTaBieHa Ha OCHOBE
- @enepalIbHOTO TOCYIAPCTBEHHOTO0 00Pa30BaTEIbHOTO CTaHIapTa CPEAHEro 00Iero oopa3oBaHms, yTBEPKIEHHOIO MPUKa30M MUHHUCTEPCTBA
oOpa3oBanus 1 Hayku P® ot 17 mast 2012 r. Ne 413 ¢ usmenenusimMu u gononaxeHussmu (nainee — GI'OC);

- [lopsiaxoM opranu3aiiuy U OCyIIECTBICHHS 00pa30BaTEIbHON eI TEILHOCTH IO OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMaM —
o0pa30BaTeNIbHBIM NIPOTrpaMMaM Ha4aJIbHOTO O0IIEr0, OCHOBHOTO OOIIIEr0 U CPEHEro O0IIEer0 00pa30BaHusl, YyTBEPKIECHHBIM IIPUKA30M
Munucrepctsa llpocsemenns Poccuiickoit @enepannn ot 22.03.2021 Ne 115;

- [Ipukazom Munucrtepctsa [Ipocsemenus PO Ne 858 o1 21.09.2022 «O06 yrBepkaeHuu henepaibHOro nepeyHs yueOHUKOB, TOMYIEHHBIX K
MCTIOJIb30BAaHUIO TIPU pPeaIN3alii UMEIOLMX IOCYIapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTeIbHBIX IPOrpaMM HadyaabHOTO OOIIETr0, OCHOBHOTO
o0uiero, cpeiHero o01ero 00pa3oBaHus OpraHU3alUsIMU, OCYILECTBISIIOIIMMH 00pa30BaTEIbHYIO AESTEIIbHOCTh U YCTAHOBJICHUS MIPEIEIBHOTO CPOKa
MCIOJIb30BAaHUS HCKIIFOUCHHBIX YIEOHUKOBY;

- OcHOBHO¥ 00pa30oBaTEILHON MPOrpPaMMbl OCHOBHOTO (cpeaHero) obmero oopazopanust MbOY Anraiickoit COLII

- Yuebnsiii mnan MBOY «Anraiickass COIL» na 2023-2024 yueOHbIN TO/.

Yueonsiii peamet «buonorus» yrayonénnoro ypoBHst u3ydeHus (10—11 ximacchl) SBISIETCS OJMHMM M3 KOMIIOHEHTOB MPEIMETHOW 00JacTh
«EctectBeHHO-HayuHBIe TIpenMeThl». CormacHo nmonoxkenusm OI'OC COO npodunbHble ydeOHbIE MPEeAMETHI, H3ydaeMble Ha YIITyOIEHHOM YpOBHE,
ABISIIOTCSL crocoboM nuddepeHnmanuy 00y4eHns Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS M MPHU3BaHBI 00ECIIEUYUTHh MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOIIMM, CPEIHUM OOILIMM, CPETHUM MPO(HEeCcCHOHANBHBIM U BBICHINM 00pa3oBaHueM. B TO e Bpems Kax /bl U3 3TUX Y4eOHBIX MPEIMETOB
JOJKEH OBITH OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE 00pa30BaTEIbHBIX, BOCIIUTATEIHHBIX U PA3BUBAIOIINX 33]1a4, CBA3aHHBIX C MPOPOPUECHTAIIHECH
oOyyaroluxcss U CTUMYJUPOBAaHHMEM MHTEpeca K KOHKPETHOM 00JacTH HAyyHOTO 3HAHMSA, CBSI3aHHOTO C OMOJIOTHEH, MEIUIMHOM, SKOJIOTHEH,
TICUXOJIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Mporpamma mo yueOHOMY mpenmety "buonorus” naér mpepcraBieHHe O IENW U 3a7adax W3YydeHHs ydeOHoro mpeamera «buonorws» Ha
yrayOnEHHOM YpOBHE, ompefenseT oOs3aTeNbHOe (MHBApUAaHTHOE) MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpUpPOBAaHHME IO pasfeiaM U Temawm,
pacmpeseieHre 1Mo KjiaccaM, PeKOMEHAYET MOCIeI0BaTeIbHOCTh H3yUeHUsI y4eOHOTO MaTepuaia ¢ YI€TOM MEXMIPEIMETHBIX M BHYTPHIIPEAMETHBIX
CBSI3€H1, JIOTMKHU y4eOHOro Mpoliecca, BO3pacTHBIX 0coOeHHOCTel o0yyatonuxcs. B mporpamme no Onosioruu peaan3oBaH NPUHIMII TPEEMCTBEHHOCTH C
M3y4YeHHEeM OMOJIOTMH Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus, Onaronaps ueMy IpoCcMaTpUBAETCA HANpPaBIEHHOCTh Ha MOCIEIYIOIee pa3BUTHE
OMOJIOTMYECKUX 3HAHUN, OPUCHTHPOBAHHBIX HA OPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS, SKOJIOTHUECKOr0 MBIIIUICHHUS, MTPEICTABICHHIA
0 3JJ0pOBOM 00pa3e KU3HHU, HAa BOCIIUTaHUE OEPEKHOT0 OTHOILIEHUS K OKpY’Karolllel MpUpoAHON cpese. B mporpamme o OMOIOrUM Takke MOKa3aHbI
BO3MOXKHOCTH ydeOHoro mpenmera «buonorus» B peanmusamuu TpeboBanuit ®I'OC COO K MmIaHUPYEMBIM JIMYHOCTHBIM, METaNpPEIMETHBIM U
NPEIMETHBIM pe3ylbTaTaM OO0y4eHus ¥ B (POPMHUPOBAHUHM OCHOBHBIX BHJIOB Y4E€OHO-TIO3HABATEIBHOM IEATEIHHOCTH OOYYAIOUIMXCS O OCBOCHHIO
coJiepKaHusl OMOJIOTMYECKOr0 00pa30BaHus Ha yPOBHE CpeaHETO 001Iero oopa3oBaHusl.



VYuebnblil peamet «bruonorus» Ha ypoBHE CpeaHETo 00Iero o0pa3oBaHus 3aBepIacT OMOJIOrHIeCKoe 00pa3oBaHre B MIKOJIE M OPHEHTHPOBAH
Ha paclIMpeHue U yriyosieHue 3HaHUi 00ydaronmxcs 0 AKHUBOM IPUPOJE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOH OMOJIOTUH, SMOPUOIOTUH U OHOJIOTUH
pa3BUTHSL, TCHETUKH, CEJIEKIINU, OMOTEXHOIOTHH, YBOJIOIIMOHHOTO YYSHHUS U SKOJIOTHH.

N3yuenne ydeOHOro mpenmera «buomorus» Ha yriayOJ€HHOM YpOBHE OpPHMEHTHPOBAHO HA IMOJITOTOBKY OOYYAIOIIMXCS K TIOCIEAYIONIEMY
MOJIy4EeHHUIO OMOJIOTHYECKOT0 00pa30BaHus B By3ax U OpraHU3aLUAX CpeaHero npodeccuonanbHoro oopazoBanus. OCHOBY €ro coiep KaHus COCTABIIAET
cucreMa OMOJIOrMYeCKHX 3HaHUH, MOTYYEHHBIX MPU U3yYEHUH OOYUYaIOIIMMUCS COOTBETCTBYIOUIMX CHCTEMATUYECKHX Pa3/IeNoB OMOJOTHH Ha YPOBHE
OCHOBHOro oOuiero oOpazoBanusi, B 10—11 kimaccax 3Tu 3HAHUA TMONYYalOT pa3BUTHE. Tak, pacHIMpeHbl U YIriyOJeHbl OMOJOTHYECKUE 3HAHUS O
pacTeHusX, KHUBOTHBIX, I'puOax, OaKTEepUsX, OpraHU3Me UYeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH, JOMOJIHHUTENBHO BKJIIOUEHBI OHMOJOTMYECKHUE
CBEJICHUS PUKIIATHOTO M TIOUCKOBOT'O XapaKTepa, KOTOPbIe MOYKHO HCIIOJIb30BaTh KaK OPUEHTHPHI ISl MTOCIIEAYIONIETO BEIOOpa mpodeccun. Bozmoxna
TaKXe MHTerpanus OMOJOrMYECKMX 3HAaHMH C COOTBETCTBYIOLUIMMM 3HAHUSAMH, MOJTYYEHHBIMH OOYyYarOIIMMUCS NpPU H3YYeHUU (GU3UKU, XUMUH,
reorpauu U MaTeMaTHKH.

Crpyktypa mporpammsl 1o ydeOHOMy npenmery "buosorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIN MOAXOJbl K H3YYEHHUIO
o6uosioruu. CoriacHO UM, M3Y4alOTCSl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE JUIS JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHM3alMy, 3BOJIIOLUU
OpPraHMYecKOTo MHpa Ha 3emjie, COXpaHEeHHUs OMOJIOrHYecKoro pasHooOpasus miuaHeThl. Tak, B 10 kimacce M3ydaroTcsi OCHOBBI MOJIEKYJSIPHOM H
KJICTOYHOW OMOJIOTHH, SMOPHOJIOTHH U OWUOJIOTHH PAa3BUTHS, TEHETHKH U CEJICKIIUH, OMOTEXHOJIOTHH U CHHTETUIECKON OMOJIOTHH, aKTyaIH3HPYIOTCS
3HaHUS 00y4JaroUIMXcs 1o OOTaHUKE, 300JI0TUH, aHATOMUH, (PU3HO0JIOrHH yestoBeka. B 11 kinacce u3y4arorcs 3BOIIOIMOHHOE YIEHHE, OCHOBBI 9KOJIOT MU
U y4eHue o ouocdepe.

VYuebnblil npeameT «buosaorus» npu3BaH 00eceynTh OCBOCHNE 00yUYaroIUMUCS OHMOIOTHYECKUX TEOPHH U 3aKOHOB, UI€H, IPUHIUIIOB U ITPABUII,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, 3HAHUH O CTPOCHHM, MHOT00Opa3sHuH U OCOOCHHOCTSAX KJIETKH, OpraHu3Ma,
TOITYJISIIIAH, OMOILIEHO3a, SKOCHCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTIDKEHHSX, COBPEMEHHBIX MCCIICAOBAHUSIX B OMOJIOTHH, MPUKIIAJIHBIX aCHEKTax
OuosIornyeckux 3HaHWM. [t pa3BUTHS U NOJAEp KaHUS MHTEpeca 00ydaroluXcsi K OMOJIOTUU HapsAy CO 3HAUYUTENIbHBIM 00BEMOM TEOPETUUECKOT O
MaTepualia B COACP)KAaHUH MPOrpaMMbl 1O OHWOJIOTHUH MPETYCMOTPEHO 3HAKOMCTBO C MCTOpPHEW CTAHOBIICHUS M Pa3BUTHUA TOW WJIM MHON obOiacTtu
OMOJIOTHH, BKJIAJIOM OTE€YECTBEHHBIX M 3apYOCIKHBIX YUEHBIX B PEIICHHE BAKHEUITNX OMOJIOTHIECKUX U IKOJIOTHUECKUX TPOOIeM.

Llens wu3ydeHus yueOHoro mnpeamera «buosorus» Ha yriyOJEHHOM YpPOBHE — OBJaJieHHE OOYYalolUIMMHCA 3HAHUAMH O CTPYKTYpHO-
(yHKIMOHATHHON OpPraHM3alMU KHUBBIX CHCTEM Pa3HOTO paHra W MpHOOpEeTeHHWE YMEHHWH HCIOJIb30BaTh ATH 3HaHHA B (DOPMUPOBAHHM HHTEpECa K
onpenenéHHo 00sacTi MpodhecCHOHATBHON JEATEIbHOCTH, CBS3aHHOM C OWOJOTHEH, WM K BBIOOPY Y4YEOHOTO 3aBEACHUS ISl MPOAOJIKCHUS
OMO0JIOrNYeCcKOro 0Opa3oBaHUI.

JlocTmkeHne ey u3ydeHns yaeOHoro npeamera «bruonorus» Ha yriyOn€HHOM ypoBHE 00€CTIeUNBACTCS PEIICHUEM CIIETYIOIINX 33/1a4:

OCBOCHHME OOy4aroIIMMHUCS CHCTEMbl OMOJIOTMYECKUX 3HAHMUN: 00 OCHOBHBIX OHMOJIOIMYECKUX TEOpHSX, KOHLEMIMIX, TMIOoTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX U MpPaBHUJIaX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPA; O CTPOSHHH, MHOT0OOpa3uu U 0COOEHHOCTSIX



OMOJIOTHYECKHUX CUCTEM (KJIETKA, OpTraHU3M, OIMYJISIHS, BUA, OMOTeoIeH03, 0ochepa); O BBIIAIOMIMXCS OTKPHITUSX U COBPEMEHHBIX UCCIICIOBAHUSIX B
OHOJIOT 1Y,

O3HAKOMJICHHE 00YUaIOIIMXCS ¢ METOIaMH MTO3HAHMS )KUBOM MTPUPOIBI: HCCIIET0BATEILCKUMH METOAAMH OMOJIOTHYECKUX HAYK (MOJIEKYIAPHON U
KJICTOYHOW OMOJIOTHUH, SIMOPHUOJIOTUU W OMOJIOTUW Pa3BUTHS, TCHETUKHA M CEJCKIH, OMOTEXHOJOTUN W CHHTETUYECKON OMOJIOTHH, MAJICOHTOJIOTHH,
9KOJIOTUM); METOAAMU CaMOCTOSITEJIbHOIO MPOBEIEHHUsI OMOJOIMYECKUX HCCIEeIOBaHUN B J1TaOOpAaTOpuu M B NpuUpone (HaOioJeHHe, U3MEpEeHHe,
HKCHEPUMEHT, MOJICTTUPOBAHHE);

OBNIQJICHUE OOYyYArOMIMMHUCS YMEHUSIMH: CaMOCTOATENBHO HAXOAWTh, AHAIU3UPOBATh M WCIIOJNB30BaTh OHMOJOTHYECKYI0 HH()OPMAIIHIO;
M0JIb30BATHCSl OMOJIOTMUECKOW TEPMHUHOJIOTHEH ¥ CUMBOJIMKOM; yCTaHABIMBATh CBSA3b MEKAY Pa3BUTHEM OMOJIOTMM M COLUAIbHO-I3KOHOMUYECKUMHU U
HKOJIOTUYECKUMHU TPoOJIeMaMy YeJOBEYECTBA; OICHUBATHh ITOCIIEACTBUS CBOCH NEATEIHFHOCTH 10 OTHOIICHHWIO K OKpYJKAarolleld MPUPOIHON cpene,
COOCTBEHHOMY 37I0POBBIO U 3/10pPOBBIO OKPY KaIOIIUX JIt01ei1; 000CHOBBIBATh M COOJIIOAATH MEPBI MPOGUIAKTUKY HHPEKIIMOHHBIX 3a00JIeBaHU, TpaBHIIa
MOBEJICHHSI B MPHUPOJIE U oOecredeHus: 6€30MacCHOCTH COOCTBEHHOM JKU3HEIEATEIbHOCTH B YPE3BBIUANHBIX CUTYAIUSIX MPUPOIHOIO U TEXHOI'€HHOT'O
XapakTepa; XapaKTepr30BaTh COBPEMEHHBIE HAYYIHBIE OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BuTHE Yy OOYy4aroIIMXCsl MHTEUIEKTYaJbHbIX U TBOPYECKMX CHOCOOHOCTEH B IMpOLECCE 3HAKOMCTBA C BBINAIOLUIMMHUCS OTKPBITUSMH M
COBPEMEHHBIMU HCCIICIOBAaHUSIMU B OHOJIOTUH, pEIIAeMBbIMH €H0 IPOOJIeMaMH, METOJOJIOTHEH OMOJOTHYECKOTO WCCIIEAOBAHMS, IPOBEICHUS
AKCIIEPUMEHTAJIBHBIX UCCIIEIOBAHHMN, pEIICHHUS] OMOJIOTHUECKUX 3aad, MO/ICTTHPOBAHUS OMOJIOTHIECKAX O0BEKTOB U MPOIIECCOB;

BOCIIUTaHHE y 00YYaIOLIMXCS LIEHHOCTHOI'O OTHOUICHHUS K KMBOM MPHUPOJE B IIEJIOM M K OTAEIbHBIM €€ 00BbeKTaM U SBICHUSAM; (POPMHUPOBAHUE
HKOJIOTUYECKOH, TeHETHUECKOM I'PaMOTHOCTH, OOIIeH KyAbTYpPbI IIOBEACHUS B IPUPOJIC; MHTETPAIIH €CTECTBEHHO-HAYYHbIX 3HAHUI;

npuoOpeTeHne 00y4arolMMHUCI KOMIIETEHTHOCTH B Pal[MOHAJIbHOM IIPUPOIOIOIB30BaHUHU (COOIIIOJEHUE IPABUII TOBEIEHUS B IPUPOJIE, OXPAHBI
BUJIOB, 9KOCHUCTEM, OHOC(hEpbl), COXpaHEHHH COOCTBEHHOTO 3/J0POBbS H 310pPOBbs OKPYXKAIOIIUX JIF0AeH (coOmroaeHns Mep npopuIakTuKy 3a001e BaHUH,
obecrieueHre OE30MACHOCTH KH3HEIEATSIFHOCTH B YPE3BBIYAMHBIX CUTYAIMAX MPUPOJIHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIIOIB30BaHUS
OMOJIOrNYEeCKHUX 3HAHUN U YMEHUI B TOBCEIHEBHOMN JKU3HU;

CO3/laHHE YCJIOBUH Ui OCO3HAHHOTO BbIOOpa OOYYAIOUIMMUCA HMHIUBUAYAJIbHOW 00pa3oBaTeNbHONM TPAEKTOPUH, CIOCOOCTBYIOLICH
MocJeIyomeMy IpoQecCHOHATFHOMY CaMOOTIPEICTICHUI0, B COOTBETCTBHU C HHIMBHIYaJIbHBIMH HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OO11ee yncno YacoB, OTBEACHHBIX HA H3y4YeHHE OMOJIOTUU Ha YTIyOJIEHHOM YpOBHE CpeJlHero obero oopazoBanus, cocranister 204 yaca: B 10
kiacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B Hezeno).

Ot6op oOpraHu3aMOHHBIX (OPM, METOJOB M CpeACTB OOy4eHHS OHMOJOTHH OCYIIECTBISETCS C y4ETOM CHEHU(PUKH €Tr0 COJCpKaHUS H
HaNpaBICHHOCTU HA MPOAOJDKEHHE OMOJIOTHYECKOT0 00pa30BaHMs B OPraHU3ALMAX CPEIHEro MpoPecCHOHAIBLHOIO U BBICILIET0 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIIOBHEM IPH 00y4YeHHUU OHMOJIOTMM Ha YIIIyOJIEHHOM YpPOBHE SBIISIETCS MPOBEACHHE JIAOOPATOPHBIX U NMPAKTUYECKUX padoT.
Taxke ydacTre 00y4aroluxcs B BbIIIOJTHEHUH TPOEKTHBIX U y4eOHO-UCCIIEI0BATEIbCKUX PA0OT, TEMATHKA KOTOPBIX ONPEIENISIeTCsl yUUTEIeM Ha OCHOBE
UMEIOIINXCS MAaTePUAIbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBHIA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOT'M HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS OOYYaIOIIMMUCS MPOrpaMM CpeIHEro ooiero oopa3oBaHus: TUYHOCTHBIC,
MeTaIpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMUHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOTPAMMBI TTO OMOJIOTHH BBIJIEIICHBI CJICIYIONTUE COCTABIISIONINE: OCO3HAHUE 00YJarOITUMUCS
POCCHUICKON MPasKIaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIHLHOCTH U CAMOOTIPEACTICHUIO, HaluYUe MOmusayuu K 00y4eHUuIo
OMOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX yYOeKICHUN JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATULIUNA Pa3BUTH
OHMOJIOTMYECKOr0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYaIOIIUXCS PYKOBOICTBOBATHCS B CBOEH JESTENBHOCTH II€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMHM, IPUCYIIMMH CUCTEME OHOIOTUYECKOT0 00Pa30BaHUs, HAlIUYUe NPABOCO3HANUS SKOIOTUIECKON KYIbTYpbl, CHOCOOHOCMU CMA8Ums 1en
Y CTPOUTD KU3HECHHBIC TIJIAHBI.

JIudHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPAMMBI MO OHOJOTHUU JIOCTHTAIOTCS B €IWHCTBE Y4eOHOM W BOCIUTATENBHON NEATEIHHOCTH B
COOTBETCTBUHU C TPAJAUIMOHHBIMU POCCUUCKMMH COLIMOKYJIBTYPHBIMH, MCTOPUUECKUMU U JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, HMPHUHSATHIMH B
oO1ecTBe MpaBuUIaMu U HOpMaMH TTOBEJEHUSI M CITOCOOCTBYIOT TIPOIIECCaM CaMOITO3HAHUS, CAMOBOCITUTAHUSI M CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3UIUH JUYHOCTH, TATPUOTHU3MA U YBAXKEHUS K 3aKOHY U TIPABOMOPSAIKY, YEIIOBEKY TPYAa U CTapIlIeMy IMOKOJICHUIO, B3AUMHOTO YBaKEHHUS, OEPEKHOTO
OTHOILEHUS K KYJIbTYPHOMY HACJIEAUIO U TPAIULMSAM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoi Denepannu, NpUpoJe U OKPYKaIOLIEH cpeie.

JIuuHOCTHBIE pe3yNbTaThl OCBOCHHS YyueOHOro mnpeamera «bHONIOTHSA» MOJKHBI OTpa)kaTb T'OTOBHOCTh U CIOCOOHOCTH O0O0YYarOIIHUXCS
PYKOBOJACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH JTUUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPUECHTALUN, TO3UTHUBHBIX BHYTPEHHUX YOCIKICHHH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACIIUPEHHE KU3HEHHOT'O OIBITAa W OMbITa JACATEIBHOCTH B IPOIECCE
peanu3alnyy OCHOBHBIX HAIPABJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakIaHCKOr0 BOCIIUTAHUSA

c(hOpMUPOBAHHOCTD I'PAKTAHCKON MO3HUIMH 00YUYaIOIIETroCcs: KaK aKTUBHOT'O M OTBETCTBEHHOTO YJIEHA POCCHIMCKOTO OOIIECTRA;

OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MpaB U 003aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MESITENLHOCTH TMPH CO3JAHUU YYEOHBIX IMPOEKTOB, PEIICHUH YYeOHBIX W TO3HABATEJBHBIX 3aj1ad,
BBIMIOJTHEHUH OUMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPENeNsATh COOCTBEHHYIO TO3UIUIO TI0 OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATSH e€;

YMEHHE YYUTHIBATh B CBOMX JEHUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBUS JIOJEH C pa3HBIMH YOCKICHHUSIMHU, KYJIbTYPHBIMHU
LEHHOCTSIMU U COLMAIbHBIM MOJI0KEHUEM;



TOTOBHOCTb K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOT'O BBINOJIHEHUS YUEOHBIX, I03HABATEIbHBIX U UCCIIEI0BATENbCKUX 33/1a4, YBAKUTEIBHOT O
OTHOLIEHUS K MHEHHIO ONIOHEHTOB IIPHU 00CYKACHNUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTIO COAECPIKAHUS;

TOTOBHOCTb K T'YMaHUTapPHON U BOJIOHTEPCKOU JNEATEIbHOCTH;

2) IaTPpHOTHYECKOI0 BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTb POCCUICKON I'pa)kIaHCKOW HWIACHTUYHOCTH, NATPUOTHU3MA, YBAXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH IE€pej
Ponunoii, roproctu 3a cCBOM Kpal, CBOX0 Poauny, CBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSIIEE MHOTOHALIMOHAILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEIUI0 ¥ aMSITHUKAM MPUPOJIbI, TOCTIKEHUsIM Poccuun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TPYAE;

CIIOCOOHOCTH OLICHUBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJIICHHUE U pa3BUTHE OMOJIOTMH, TOHUMaHUS 3HAY€HUsl OMOJIOTMH B IO3HAHUU 3aKOHOB
IPUPO/IBI, B )KM3HH YEJIOBEKA U COBPEMEHHOT'0 O0IECTBA;

uzeliHas yoexx1EHHOCTh, TOTOBHOCTb K CIIY)KEHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX LIEHHOCTEN POCCUIICKOr0 HapoIa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUYECKOT'O TIOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMbI U [IEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMTENSAM, CO3JaHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O IPHUHATHSA IIEHHOCTEH CeMEHHOW >KU3HU B
COOTBETCTBHUHM C TpaIULUAMHU Haponos Poccuu;

4) 3¢cTEeTUYEeCKOro BOCIMTAHMS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUas 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO0 TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;

ITOHMMAHHE YMOLIMOHAIBHOTO BO3ACHCTBHS KUBOU ITPUPOJBI U €€ IEHHOCTH;

TFOTOBHOCTb K CAMOBBIPa)KEHHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJIEHUE MPOSIBIISITh KAU€CTBA TBOPUYECKOM JTMUHOCTH;

5) pusuyeckoro BocnuTaHusi, OPMHUPOBAHUS KYJIbTYPbI 310POBbS M IMOIHOHAJIBLHOIO 0J1ar oMoy Yns:

NOHUMaHWe W pealn3anus 370poBoro M Oe3omacHOro obpasza >KU3HHU (30pOBOE NMUTaHHE, COOJIIOJEHME THTMEHWYECKHUX IPaBHJI M HOPM,
cOaaHCUPOBAHHBIN PEKUM 3aHATHH U OT/ABIXA, peryisipHas (U3NUecKas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHHUS K
coOCTBEHHOMY (DPM3UYECKOMY U MICUXUIECKOMY 37]0POBBIO;

MOHUMaHHE LEHHOCTH MPAaBUI MHIUBHUYaJbHOTO M KOJUIEKTUBHOI'O 0OE30MaCHOrO MOBEJACHUS B CUTYAIMAX, YTPOXKAIOMUX 3I0POBBIO U KU3HH
JTIoeH;

OCO3HaHME MOCIEACTBUNA U HENIPUATHUS BPEIHBIX NPUBBIUEK (YIOTPEOIEHUS allKOT0Jisl, HAPKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIMTAHUA:



TOTOBHOCTB K TPY/y, OCO3HAHHE IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTb K aKTHBHOW JE€SATEIbHOCTH TEXHOJOIMYECKOW M COLMAIbHOW HaIpaBIEHHOCTH, CIIOCOOHOCTh MHUIMHPOBATH, IUIAHUPOBATH U
CaMOCTOSITENIHO BBIIIOJIHATD TAKYIO 1€ATEIbHOCTB;

UHTEpeC K pa3IuyHbM cdepaM NpoPecCHOHANbHON NeATeIbHOCTH, YMEHHE COBEpILIaTh OCO3HAHHBIA BbIOOp Oynyiied mnpodeccun u
peanu3oBbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IIIAHBI;

TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO M CaMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTHYECKOr0 BOCTIMTAHMS:

HKOJIOTHYECKH 11es1ec000pa3HOe OTHOIIEHUE K MPUPOJIe KaK UICTOUHUKY *KU3HU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHMS;

MOBBILIEHUE YPOBHS KOJIOIMUECKON KYJIbTYphl: MPUOOPETEHHE ONBITA IUIAHUPOBAHUS MOCTYIKOB U OLEHKHU WX BO3MOYKHBIX MOCIEACTBUN IS
OKpY>Kalollel cpeabl;

0CO3HaHME TTI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel UX peIIeHus;

CIIOCOOHOCTH HCIOJIb30BaTh MPUOOpETaeMble IPU U3yYeHUH OMOJIOTMH 3HAHUS M YMEHUS MU PEelIeHUH MpoOJieM, CBA3aHHBIX C PallMOHAIbHBIM
IPUPOOIIOIB30BaHUEM (COOIIOIEHUE MTPAaBUJ MOBEJIEHHUs B IPUPOJE, HAMPABICHHBIX HAa COXPAaHEHUE PABHOBECHs B DKOCHUCTEMax, OXpaHy BHUJIOB,
IKocucTeM, Ouochepsr);

aKTUBHOE HEMPUATHE NEHCTBUM, MPUHOCSILIUX BPel OKpYKaroLeil IpUpOIHOI cpeie, yMEHHE MPOTHO3UPOBATh HEOIArONpUsATHBIE SKOJIOTHYECKHE
MOCTIEeICTBUS TPEeIIPUHUMAEMbIX AEUCTBUH U MPEIOTBPAIIATh UX;

HaJIMYME PAa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTMUECKON KYJIbTYpbI, ONBITAa IEATEIbHOCTU IKOJIOTMUYECKON HalpaBIe€HHOCTH, YMEHUs
PYKOBOJCTBOBATbCSI UMHU B IO3HABaTEIbHOW, KOMMYHUKAaTUBHOM U COLMAJIBHOM NPAaKTHKE, TOTOBHOCTH K YYAaCTUIO B MPAKTUYECKOH IESTEIbHOCTH
9KOJIOTMUECKOH HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOM NMPaKTUKH, OCHOBAHHOT'O Ha
JMaJIore KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPULIECHCTBOBAHUE S3bIKOBOM U UMTATEIBCKON KYIBTYPBI KaK CPEAICTBA B3aUMOJICHCTBUS MEXTY JTIOAbMH U TO3HAHUS MUPA;

MOHUMaHMe crieU(pUKU OMOJIOTUHU KaK HayKH, OCO3HaHUs €€ posid B JOPMUPOBAHUH PALIIOHAIEHOTO HAYYHOT'O MBIIIUIEHUS, CO3/IaHUH 1IETIOCTHOTO
NPEJCTAaBICHUA 00 OKpYXKalolleM MHpe KaK O €IWHCTBE NMPHUPOJBI, YeIOBEKa W OOIIeCcTBa, B MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH M PELICHUU
Ipo0JIEM COXPAHEHUS IPUPOHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYUMOCTH OHOJIOTHM JUI COBPEMEHHON LMBWIM3ALMU: OOECIEYeHHs HOBOTO YPOBHS Pa3BUTUS MEIULUHBI, CO3aHHE
MEPCIEKTUBHBIX OMOTEXHOJOTUl, CHOCOOHBIX pelIaThb PECYpCHbIE MPOOJIEMBbl pa3BUTUSI UYEJIOBEUECTBA, MOMCKA IMyTeH BBIXOJA M3 IJI0OATBHBIX
HKOJIOTUYECKUX MpobjieM H obecredyeHus: Inepexoja K YCTOMYMBOMY pPAa3BUTHUIO, DPALMOHATIBHOMY MCIIOJIB30BAHMIO HPUPOIHBIX PECYpPCOB U
(OpMHPOBAHMIO HOBBIX CTAHJAPTOB KHU3HH;



3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTUYECKUX 3HAHUM B LIEJSAX MOBBIMICHUS OOIIEH KYJIbTYphl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK
COCTAaBHOM 4acTu (PyHKIIMOHAIBHON rpaMOTHOCTH 00y4Jaromuxcs, GopMupyeMoi Ipu u3y4eHuu OUOJIOTHY;

MMOHUMAHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJNB30BaTh MOJyYaeMble 3HAHUS IS
aHaJIn3a U OOBSICHEHUS SBJICHUI OKPYXAIOIIETO MUPA M MPOUCXOIAIINX B HEM M3MEHECHHM, YMEHHUE JejaTh 000CHOBAHHBIC 3aKITIOYCHUSI HA OCHOBE
HAYYHBIX (PAKTOB ¥ UMEIOIINXCS IaHHBIX C LIETBI0 MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CAMOCTOSITENTFHO UCITOJIB30BaTh OMOIOTHYECKHE 3HAHUS JUIS PEIICHUS POOJIeM B peanbHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE NEHHOCTH HAYYHOU eI TEIIPHOCTH, TOTOBHOCTH OCYIIECTBIISATh MPOSKTHYIO M HCCIICIOBATEILCKYIO NEATSIbHOCTh HHANBUIYAJIEHO U B
IpYIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJTYYEHHIO HOBBIX 3HAHWUW MO OMOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI
MertamnpeaMeTHble pe3yiabTaThl OCBOEHHUS y4eOHOro mpeameTa «bHONOrus» BKIIIOYAIOT: 3HAYMMBIE UIS (POPMUPOBAHHUS MHUPOBO33PEHHS

o0yyaroumxcss MeXIUCIUIUIMHAPHBIE (MEeXIPEeIMETHbIE) 00IleHayYHble TOHATHS, OTPAXKAIOLIUe LEJIOCTHOCTh HAYYHON KapTUHBI MUpPA U ClieUU(UKY
METOJIOB MIO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs, SIBICHUE, MPOLECC, CUCTeMa, HayYHbIM (DaKT, MPUHLIKII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAONIOJEHUE, HM3MEpPEHHE, SKCHEPUMEHT M JIpYTue); yHUBEpCajbHbIE y4eOHbIE IeiCTBUSA
(mo3HaBaTenpHble, KOMMYHUKATHBHBIE, pPEryJIATHBHbIE), oOecreunBaioniye (opmupoBaHue (QYHKIMOHAIBHON TI'paMOTHOCTH U  COLMAIbHOU
KOMIIETEHIIMM OOYy4aloMXCsl; CIOCOOHOCTh OOYy4aroIIMXCsl HCHOJIb30BATh OCBOCHHBIE MEXKIMCLUUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHHUS U
YHHUBEpCaJIbHbIE Y4eOHBIE ICHCTBYS B TO3HABATEIHHOM U COIIMAIEHON TIPAKTHKE.

B pesynbrate u3yueHus OMONIOTMM Ha YpOBHE cpeqHero oOmiero odpa3zoBaHMs y oOydaromierocst OyayT chOpMHUpOBaHBI MO3HABATEIbHbIE
YHHUBEpCaJlbHbIe y4eOHBbIE JCHCTBUS, KOMMYHUKATHBHBIC YHHBEpCAIbHbIE yueOHbIE NEHCTBUS, PEryNIsTUBHBIC YHUBEpCAJbHbIC YueOHbIE NEHCTBHA,
COBMECTHAs J€STEIbHOCTD.

MertamnpeaMeTHbIe pe3ybTaThl OCBOCHUS IPOTPaMMBbI CPETHETO 0OIIEr0 00pa30BaHUS 1OJIKHBI OTPAXKATh!

OgiajeHne yHMBePCAJbHBIMH Y4eOHBIMHU NIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JIeliCTBUS:

CaMOCTOSTENILHO (POPMYIMPOBATE M aKTYyaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCTIOJB30BaTh MPH OCBOCHUHM 3HAHWN NPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAINM3a, CHHTE3a, CPaBHEHHWS, KJIAcCH(HKaNWM, 000O0IIeHus),
PaCKpBIBATh CMBICJI OMOJIOTMYECKUX MOHATUH (BBIAEIATh UX XapaKTepHble IPU3HAKH, YCTAHABIMBATh CBS3U C IPYTUMU MOHATHIMH);

OIIPEAEIIATh LIEJIN AESITEIbHOCTH, 3aJaBasi apaMeTpbl U KPUTEPUU UX JOCTUKEHHS, COOTHOCUTH PE3YJbTaThl ACSITEIBHOCTH C IOCTABICHHBIMU
LEJSIMU;

HCIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS AJ1s1 00bsICHEHHs (DAKTOB U SBJICHUMN KUBOM MTPUPOIBI;



CTPOUTH JIOTHUECKHE pacCyKACHUs (MHAYKTHUBHBbIC, JACIYKTHUBHBIC, [0 AaHAJOTWH), BBIABIATH 3aKOHOMEPHOCTH U NPOTHUBOpPEYUs B
paccMaTpuBaeMBbIX SABJICHHUSIX, (POPMYJIUPOBATH BBIBOJIBI M 3aKJIFOUCHUS,

MNPUMCHATH CXEMHO-MOJCIIBHBIC CPCACTBA IJIA MPCACTABICHUA CYIICCTBCHHBIX CBSI3el M OTHOLICHUH B HU3Yy4aCMbIX GI/IOHOFI/I‘IGCKI/IX O6'beKTaX, a
TaK)Xe MPOTUBOPEUMI Pa3HOTO PO/ia, BBISIBICHHBIX B Pa3IMYHBIX MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUS POOJIEMBI ¢ yI4ETOM aHajIM3a MMEIONIMXCSl MATEPUATbHBIX H HEMATEPHAIIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B JCATCIIbHOCTL, OLICHUBATL COOTBCTCTBUEC PE3YJILTATOB LCIIAM, OIICHUBATL PUCKU HOCJ’IG[[CTBI/II‘/JI ACATCIIBHOCTH,

KOOPJMHHUPOBATh U BBIIOJIHATH padOTy B YCIOBUSAX PEaJbHOr0, BUPTYAIbHOIO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHE MPH PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBble HcCaea0BaTeIbCKUE 1€l CTBHS:

BJIaJICTh HABBIKAMH Y4eOHO-HCCIICI0BATEILCKON U MPOSKTHOM JCSATEIbHOCTH, HABBIKAMHU pa3pelieHus Mpo0jieM, CIIOCOOHOCThIO M TOTOBHOCTBIO
K CaMOCTOATCIIBHOMY ITOMCKY MCTOJOB PCHICHUS MPAKTUYICCKUX 3a/lav, IPUMCHCHUIO PA3JINYIHBbIX MCTOJO0B TIO3HAHUAA,

HCIIOJIB30BATh Pa3JIMYHBIC BUABI ACATCIbHOCTH IO IMOJTYUCHUIO HOBOT'O 3HAHHA, €TO UHTCPIIPCTALIUH, npeo6pa303aHI/Ho 1 IIPUMCHCHHIO B y‘{e6HI>IX
CUTYaIIUSAX, B TOM YUCJIC TIPU CO3JIaHUH YUCOHBIX U COIIMATBHBIX IPOCKTOB;

(bOpMPIpOBaTB Hay‘-IHBIfI THUII MbIIIJICHUS, BJIaACTh HaquOﬁ TepMHHOHOFHCﬁ, KIIIOYCBBIMHU ITOHATHUAMU U METOAAMU

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3314l B 00pa30BATEIHLHOM EATETLHOCTH U )KU3HECHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CJICICTBCHHBIC CBSI3W W aKTyaJM3UpOBATh 3a/iadyy, BBIIBUTATh THUIOTE3y €€ pEIICHUs, HAaXOIUTh apPTyMEHThI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPIKIICHUH, 3aaBaTh TAPAMETPHI U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJIYYCHHBIC B XOJ€ PEIICHUS 3aJa4d PEe3yJbTaThl, KDHTHYSCKH OIICHUBATHh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MECHEHHUE B
HOBBIX YCJIOBUSIX;

AaBaTb OUCHKY HOBBIM CUTYyalWsAM, OLICHUBATH HpI/IO6pCTéHHBII71 OIIBIT,

OCYIIECTBIIATH IIeJICHAIIPABIICHHBIH MOMCK TIEPEHOCa CPEJICTB U CIIOCO00B JACHCTBHS B MPO()ECCHOHAIBHYIO CPEY;

YMCTb IICPCHOCUTH 3HAHUS B ITO3HABATCIIBHYIO U IIPAKTHYCCKYIO O6HaCTI/I KHU3HCACATCIBbHOCTH,

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC WJIEW, NpEjiaraTh OPUTHHAIBHBIE MOJIXOAbl U PEHICHHS, CTaBUTh MPOOJIEMBbl W 3a/lauyu, JOIMYCKAIOIINe albTePHATHBHBIC
peueHus.

3) pabora c undopmaiueii:

OPHEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (TeKcTe y4eOHOro MocoOusi, HAyYHO-TOMYJSPHOM JuTeparype, OMOIOrMYECKHX
CJIOBapsiX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3upoBaTh HHYOPMALIMIO Pa3IMYHBIX BUIOB U (OPM MpeCTaBICHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPECUHBOCTD;



(hopMyITUPOBATH 3aMTPOCHI U MPUMCHSITH PA3IMYHBIC METOIBI ITPH MTOMCKE U 0TOOPE OMOIOTHIecKoi HH(DOPMAITHH, HEOOXOIMMOH JISI BBITOJTHCHUS
y4eOHBIX 33724,

PUOOPETATH OMBIT UCTIOIB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHiA, COBEPIIICHCTBOBATE KYJIbTYPY aKTUBHOT'O UCTIONB30BAHUS
Pa3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAaJbHYI0 (OpMY MpeACTaBICHHUS OHOJIOTHYecKoil uH(popManuu (CXembl, rpaduku, AHUArpaMMbl, TaOIUIIBL,
PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4ECTBE CPEICTBA NpH padoTe ¢ Omoslormyeckoir WH(pOpMamued: MPUMEHITh XUMHUYCCKUE, PU3NICCKUE U
MaTeMaTHYeCKHe 3HAKU U CUMBOJIBI, (hOPMYIBI, a00peBUATYpy, HOMEHKIIATYpPY, UCIIOJIBb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA
HaIJISITHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS W 3aIIUTHI HHPOpMaIHK, HHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBi1aieHne YHMBEPCAJIbHBIMH KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

1) oOmenue:

OCYIIIECTBIATh KOMMYHHUKAIIMU BO BceX cdepax >KU3HM, aKTUBHO YYacTBOBATh B JIMAJIOre WM AMCKYCCHUU IO CYIIECTBY 0OCYXIaeMO TEMBbI
(ymeHue 3a7aBaTh BOIMPOCHI, BHICKA3bIBATh CYKIICHUS OTHOCUTEIIHO BBIMIOJIHEHUS MpeajiaraeMoi 3a7a4d, YIUTHIBATh UHTEPECH M COTJIACOBAaHHOCTH
MO3UIUH IPYrUX YUYACTHUKOB JIMAJIOTA WIIN JUCKYCCHN);

pacno3HaBaTh HeBepOalbHBIE CPECTBA OOIIEHUS, MOHUMATh 3HAUYEHHUE COIMAIIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX
CUTYaIUi, yMETh CMST4aTh KOH(DIUKTHI U BECTH TIEPETOBOPHL;

BIIQJIETh PA3IMYHBIMK CITIOCOOaMK OOIIEHUS M B3aUMOJICHCTBHS, TIOHUMATh HAMEPESHUS APYTHX JIIOICH, IPOSBIIATh YBAXKUTEIBHOE OTHOIIICHHE K
co0eceTHUKY U B KOPPEKTHOMU (hopme HopMyTHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOKO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATeJIbHOCTh:

MOHUMATh U UCTOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAMBUAYAILHOW paOOTHI MPU PEHICHUH OHOIOTUYECKOHN MpoOiIeMbl, 000CHOBLIBATH
HE0OXO0IMMOCTh MPUMEHEHHS TPYIITOBBIX (DOPM B3aUMOJICHCTBUS NIPH PEIICHUU YIeOHOH 3a1a4u;

BBIOMpATh TEMATUKY M METO/bI COBMECTHBIX JACHCTBHM ¢ yUETOM OOIIUX UHTEPECOB U BO3MOKHOCTEH KaXKIOT0 YieHa KOJUIEKTUBA;

MIPUHUMATH TIEJIM COBMECTHOMN JEATEIHbHOCTH, OPTaHU30BhIBAaTh U KOOPJIUHUPOBAThH NEUCTBHUS O €€ OCTIKEHUIO: COCTABIATh IUIAaH NECHCTBUH,
pacrpeaessaTh poJik ¢ YI€TOM MHEHUN Y9aCTHUKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OILICHMBATh KAYECTBO CBOETO BKJIAJa U KAKAOTO YUACTHUKA KOMAaH/bI B OOIIMI Pe3yabTaT IO pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiIaraTh HOBBIE TIPOCKTHI, OIICHUBATH UJICH C MMO3UIIUU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUICCKON 3HAYUMOCTH;

OCYIIECTBISAThH MMO3UTUBHOE CTPATETUUYECKOE TIOBE/ICHUE B PA3IMUHBIX CUTYAIUSX, POSIBISITH TBOPYECTBO U BOOOpakeHHe, ObITh MHUITMATHUBHBIM.

OBi1aieHNe YHHBEPCAJIbHBIMH PEryJsITUBHBIMU €l CTBUAMMH:



1) camoopranusanms:

UCIOJIb30BaTh OMOJIOTUYECKNE 3HAHUS JJIS BBIABICHUA IPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYALUSX;

BbIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHWH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX JACMCTBMSIX M MOCTYIKax IO OTHOIIEHHUIO K JKUBOMN
IIPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAKOIIUX;

CaMOCTOSITEJIFHO OCYIIECTBIIATh [O3HABATEIbHYIO AESITEIbHOCTb, BBIABIATH MPOOJIEMBl, CTaBUTh U (HOpMYyIuUpoOBaTh COOCTBEHHBIE 3aJaud B
00pa30BaTeNIbHON AEATEIBHOCTH M KU3HEHHBIX CUTYAIUIX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEUIeHUs TPOOJIEMbI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXHOCTEH U MPEANIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM;

pacmupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPENOYTEHUH;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELLCHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U IPOSBIECHUIO IIMPOKOM 3PYIUIMH B pa3HbIX 00JaCTSIX 3HAHUH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN
U KyJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJILTATOB LIETISM;

BJaJIeTh HaBBIKAMH I103HABATEJIbHOM pe(IeKCHMHM KaK OCO3HAHUS COBEPLIAEMbIX ACUCTBUM M MBICIMTENBHBIX IPOLECCOB, UX PE3YIbTaTOB U
OCHOBAHHUH, UCTIOJIB30BATh NPUEMBI pe(ICKCHH Il OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;

IIPUHUMATh MOTHUBBI U ApI'YMEHTBI APYTUX IPU aHAJIU3€E PE3yJIbTaTOB IEATEIbHOCTH;

3) npuHsiTHE ceds1 U APYTUX:

PUHUMATh ceOs, TOHUMasi CBOM HEJOCTATKU M JOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U ApI'YMEHTBI APYTUX IPU aHAIU3E PE3yJIbTaTOB JEATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX HA OMINOKU;

pa3BUBaTh CIOCOOHOCTH OHUMATh MUP C MO3UIMH JPYroro 4eaoBeKa.

NPEJIMETHBIE PE3YJIbTATHI
[IpeameTHbIe pe3ynbTaThl OCBOSHUS colepkaHus ydeOHoro npeamera «buomorus» Ha yriyOJIEHHOM ypOBHE OPHEHTHUPOBAHBI HAa 0OecreYeHne
npoduIbHOr0 00yueHus odydaronuxcs onojgorund. OHU BKITIOYAIOT: CrIeM(PUIECKUE sl OMOJIOTHY HAYYHBIC 3HAHUS, YMEHUSI U CITIOCOOBI IEUCTBHM 110
OCBOCHHIO, MHTCPIPCTAlIUN U Hp606pa3OBaHI/IIO 3HaHHI71, BUBI ICATCIBHOCTHU 11O IMMOJTYUYCHUIO HOBBIX 3HAHUU U UX IMPUMCHCHUIO B PA3JIMIHBIX y‘-Ie6HBIX,
a TaKKC B pC€aJIbHbBIX JKU3HCHHBIX CUTYyallUusX. Hpe)IMeTHLIe PE3YIAbTAThI MPEACTABJICHBI 11O rOAaM U3YUCHUA.
[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npenmMeTa «buonorus» B 10 Kiacce NOMKHBI OTPaKaTh:



c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HaYK, B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUpAa,
B [IO3HAHUU 3aKOHOB IIPUPOBI M PEIIEHUH NPOOIJIEM PALIMOHATIBHOTO MPUPOIONOIb30BaHMS, O BKIAI€ POCCUIHCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
OuoJIOruu;

BJIQ/ICHUE CHCTEMOM OMOJIOTMYECKUX 3HAHUHM, KOTOpasi BKIIOYAET: OCHOBOIOIAralonue OMoJ0oruueckiue TEepMUHbI U MOHATHS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboINu3M, TOMEOCTa3, CaMOPETYJISIMs, CAMOBOCIIPOU3BE/IEHUE, HACIIEACTBEHHOCTh, H3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJIOTUYECKHE
teopun (kinerounas reopust T. [lIBanna, M. Ilneiinena, P. BupxoBa, xpomocoMHasi Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. 1. Basuiiosa
— 0 LIEHTPax MHOroo0pa3usl U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€IMHOO0pa3usi IOTOMKOB IIEPBOT0O MOKOJIEHHUS, PACIICIIEHUS, YUCTOTHI
ramMeT, He3aBHCHMOro HacienoBaHust [. MeHzens, TOMOJIOTHYECKHX psAJOB B HacleACTBEHHOM u3MeHunBoctu H. M. BasunoBa), npuHIMIIBI
(KOMIIJIEMEHTapHOCTH);

BJaJICHUE OCHOBHBIMH METOJaMHM HAay4YHOTO IO3HAHMSA, MCIIOJIB3YEMbIX B OHMOJOIMUECKHX HCCIEIOBaHMAX >KUBBIX OOBEKTOB (ONHUCAHME,
U3MepeHue, HabI0ACHNE, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHBIE IPU3HAKH: BUPYCOB, KJIETOK MPOKAPHOT U DYKAPUOT, OJTHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM
yuciae OakTepuil, rpuOOB, PACTEHUM, )KUBOTHBIX M YEJIOBEKa, CTPOEHHUsI OPraHOB U CUCTEM OpPIaHOB PACTEHUH, KUBOTHBIX, YEJIOBEKa, MPOLECCOB
KHU3HEIEATSILHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX MPOIECCOB: OOMEHA BeUIecTB (METaboIM3M),
MIpEeBpaLCHUS SHEPTUH, OpOKEHUS, aBTOTPO(HOTO U TeTepoTPO(HOTO TUIIOB MUTAHUSA, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEi103a, raMeToreHesa,
SMOpHOreHe3a, MOoCTAIMOPHOHAIBHOIO Pa3BUTHSI, PAa3MHOKEHHsI, MHIMBHIYalbHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJEHCTBUS T'€HOB,
reTepo3nca, UCKyCCTBEHHOTO 0TOOPA;

YMEHHUE yCTaHaBJIMBATh B3aUMOCBS3U MKy OPTraHOMIaMU KJIETKH U UX (QYHKLIUSAMH, CTPOEHUEM KJIETOK Pa3HbIX TKaHEH M MX (QYHKLIUAMU, MEXIY
OpraHaMH U CHCTEMaMM OPT'aHOB Y PAaCTE€HUI, )KUBOTHBIX U YEJIOBEKA M UX (PYHKIHMSIMHU, MEKAY CUCTEMAMU OPTaHOB U UX (QYHKLIUSAMHU, MEXKIy dTalaMu
oOMeHa BeUIeCTB, dTalaMi KJIETOYHOI'O LUKJIA U JKU3HEHHBIX LIMKJIOB OPraHU3MOB, 3TallaMid 3MOPHUOHAJIBHOTO PA3BUTHS, TEHOTUIIOM U (DEHOTHIIOM,
(dheHOoTUTIOM U (haKTOpaMu Cpeabl OOUTAHHUS;

YMEHHE BBISABIATH OTIIMUNTENBHBIE IPU3HAKY JKUBBIX CUCTEM, B TOM UUCIIE PACTEHMM, )KMBOTHBIX U YEJIOBEKa;

YMEHHE HUCTI0JIb30BaTh COOTBETCTBYIOLINE apIryMEHThI, OMOJIOrHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JJI IOKa3aTeIbCTBAa POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATHUUECKUX TPYIIII;

YMEHHE pemaTh OMOJIOTUYECKHE 3a]1a4M, BBISIBISATH MPUYMHHO-CIEACTBEHHBIE CBSA3M MEXKAY HCCIEAYEMBIMH OMOJIOTUYECKHMH IMPOLECCAMU U
SBJICHUSIMH, JI€1aTh BBIBOJIbI ¥ IIPOTHO3bI HA OCHOBAaHUHM IOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIOJIHATH JJa00paTOPHBIEC U MPaKTHUECKUEe paboThl, COOII0AATH IpaBUIIa pU padboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BaHHEM;

YMEHHE BBIJIBUTaTh THIIOTE3bI, IPOBEPSITH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMU, POPMYITHPYsI LENb UCCIEIOBAHMS, aHATM3UPOBATH MOTYYECHHbIE
pe3yibTaThl U J1e1aTh BbIBOJIBI,



YMEHHUE y4acTBOBATh B YUE€OHO-HCCIIEIOBATEIHCKONW paboTe 1O OMOIOTHH, SKOJOTHHA U MEIUIMHE, TIPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX
00111eCTB, U YOJUYHO MPEJICTABIIATH MOJyYEHHBIC PE3yJIbTaThl Ha YUCHUUECKUX KOH(PEPEHIHSX;

YMEHHE OIIEHHWBATh ATHYECKHE ACIEeKThl COBPEMEHHBIX HCCIEAOBAaHUM B 00JacTH OMONOTMHM W MEIUIMHBI (KIOHHPOBAaHUE, MCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIIPaBICHHOE U3MEHEHHE I€HOMA U CO3/IaHNE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oynyuiei npodeccHOHaIbHON NesTeIbHOCTH B 00JaCTH OMOJIOTUMH, MEIULUHbI, OMOTEXHOJIOIHH,
BETEpUHAPUH, CEIBCKOT0 XO3SICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIIyOJATh MMO3HABaTEIbHBIN MHTEpEC, HANpaBJICHHBIH HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLLIEH Mpodeccur U NPOAOIKEHHE OMOJIOrMYecKOro o0pa3oBaHMS B OPraHU3alMAX CPEAHEro MPO(ecCHOHATBLHOTO U BBICIIETO
oOpa3oBaHMUsI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» B 11 Knacce nOMKHBI OTPAKATh:

c(OPMHPOBAHHOCTb 3HAHUI O MECTE U POJIM OHMOJIOTUHM B CUCTEME €CTECTBEHHBIX HAYK, B (JOPMHPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAyYHOMH
KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MPHUPOJBI U PEUICHUU 3KOJOTMYECKUX MPOOJIEeM YelOBEYECTBa, a TAKXKE B PEIICHUH BOIMPOCOB PALMOHAIBHOIO
[IPUPOJIONOIB30BaHus, U B OPMHUPOBAHUN LIEHHOCTHOTO OTHOILIEHUS K MPUPO/JIE, OOILIECTBY, YEIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOekKHBIX YUEHBIX -
OHOJIOTOB B pa3BUTHE OMOJIOTHUHY;

YMEHHE BIAACTh CHCTEMOW OMOJIOTMYECKUX 3HAHUH, KOTOpas BKIIOYAET OIpENeICHUS M TOHMMaHHE CYIIHOCTH OCHOBOIOJATaOIINX
OMOJOrMYEeCKNX TEPMHHOB U MOHATHH (BHI, SKOCHCTeMa, Ouocdepa), buonoruueckue teopuu (3BotonuonHas teopust Y. JlapBuHa, cUHTeTHYECKas
Teopus 3Bomonun), yueHus (A. H. CeBeprioBa — o myTsix M HampasieHUsAX 3Bomonuu, B.M. BepHanckoro — o Ouocgepe), 3aK0HbI (T€HETUYECKOTO
paBHoBecus Jlx. Xapau u B. BaitnGepra, 3aponbimesoro cxoactsa K. M. bapa), mpasuna (Muaumyma FO. JIn6uxa, 3K0JI0rnuecKon MupaMuabl SHEPTHUN),
runore3sl (runote3a «vupa PHK» V. I'mnbepra);

YMEHHUE BJIAJIeTh OCHOBHBIMH METOJJaMH HAyYHOTO MMO3HAHHSI, UCTIOIb3YEeMBIMH B OMOJIOIMYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U SKOCHUCTEM
(onucanue, U3MepeHue, HabIAeHHE, SKCIIEPUMEHT), CII0COOaMU BBISIBJICHUS M OLEHKU aHTPOIOI€HHBIX U3MEHEHHH B IPUPOJIE;

YMEHHE BBIJIENATh CYIIECTBEHHbIE INPU3HAKU: BUAOB, OHMOIE€OIEHO30B, 3KOCHUCTEM U Ouochepbl, CTaOWIN3HUPYIOIIEro, ABMKYLIETO |
pa3phIBAIOIIEr0 €CTECTBEHHOTO 0TOOpPA, aIONATPUIECKOr0 M CUMITATPUYECKOTO BUI000Pa30BaHMs, BIUSHUS JBIKYILUX CHJI 3BOJIIOLMU Ha TeHO(OHT
MOMYJISILIMY, IPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpejie 0OUTaHusl, YepeJOBaHMsl HAPaBICHHUH 3BOIIOLUHN, KPYTOBOPOTA BELECTB U IMOTOKA SHEPTUU B
HKOCUCTEMAX;

YMEHHME YCTAHABIMBAaTh B3aUMOCBS3M MEXAY IPOLIECCAMM HBOJIIOLMHU, ABWXKYIIMMU CHJIAMU aHTPONOIreHe3a, KOMIIOHEHTAMU pPAa3IMYHBIX
HKOCHUCTEM U IPUCIIOCOOIEHUSIMU K HUM OpPraHU3MOB;

YMEHHUE BBISABIATh OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, IPUCHOCOOJICHHOCTh BUJOB K Cpejie OOUTAaHUs, a0MOTHYECKUX U OMOTHYECKUX
KOMITOHEHTOB 3KOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B COOOIIIECTBAX, aHTPOIOI€HHBIX U3MEHEHUH B YKOCUCTEMAX CBOEM MECTHOCTH;



YMEHHUE MCIIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO M CUMBOJIUKY JIJIS TOKa3aTeLCTBA POJCTBA OPraHU3MOB
pa3HBIX CHCTEMATHYECKHUX TPYII, B3aHMMOCBSI3HM OPTaHU3MOB M Cpelbl OOWTaHMSA, EJUHCTBA YEJOBEYECKHX pac, HEOOXOAMMOCTH COXPaHEHUS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHUS MPHPOJIBI U YEIOBEUECTBA;

YMEHHE pemaTh OMOJIOTUYECKHE 3a/1a4M, BBIIBISATH MPUUYMHHO-CIICACTBEHHBIE CBS3H MEXKIY HCCIEAYEMBIMH OHOJOTHYECKHMHU TPOLECCAMH H
SIBJICHUSIMH, JI€NIaTh BBIBOJIBI M IPOTHO3BI HA OCHOBAHHU TTOJIy4EHHBIX PE3YIIBTAaTOB;

YMEHHUE BBITIOJHSTD JJa0OpaTOPHBIE U MPaKTHUECKUE pabOThI, COOIIOAATH MpaBuiia MpU padboTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYyI0BaHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, IPOBEPATH HX IKCTICPUMEHTATBHBIMU CPEICTBAMH, POPMYIUPYS LENTb UCCIICIOBAHNUS, aHATU3UPOBATH ITOTyICHHBIE
pe3yiIbTaThl U J1e1aTh BbIBOJIBI,

YMEHHE y4acTBOBATh B Y4€OHO-HCCIIEIOBATEIBCKONW paboTe O OMOIOTHH, SKOJIOTUU U MEIUIMHE, TIPOBOIUMON Ha 0a3e MIKOJIBHBIX HayYHBIX
00IIEeCTB, M MYOJIMYHO MPEICTABIATH MTOJyYSHHBIC PE3yIbTAaThl HA YIEHUUECKUX KOH(PEPEHINAX;

YMEHHUE OIICHHWBATh TMIIOTE3bl U TEOPUH O MPOUCXOXKIECHUH >KU3HHU, YEJIOBEKa M YEIOBEUECKUX pac, O MPHUUMHAX, MOCIEICTBUIX U CIIOCOOax
IIpeI0OTBpAILEHHS TT100aIbHBIX U3MEHEHUH B Orocepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBII BEIOOP Oyayiei mpodhecCHOHaIbHON NS TETLHOCTH B 00J1aCTH OMOJIOTUH, SKOJIOTHH, IIPHPOAOIIOIB30BaHNS,
MEIHMLMHBI, ONOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO3SIMCTBA, MUIIEBOI MPOMBIIUICHHOCTH, YIIIyOJIATh MO3HABATEIbHBIN HHTEPEC,
HaTPaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH NMpOQeccHr W MPOODKEHHE OHOJIOTHYECKOTo OOpa3oBaHUS B OPraHU3AIMSX CPEIHETO
podecCHOHATTBHOTO U BBICIIETO 00Pa30BaHUSL.

COAEPXAHUME OBYYEHMUSA

10 KJIACC

ConeprkaHue MporpaMMbl, BBIJICTIEHHOE KYpCUBOM, HE BXOAUT B POBEPKY rocyaapcTBEeHHOM utorosoii arrecranuu (I'MA).

Tema 1. Bnosorusi kak Hayka

CoBpemenHas Ouosiorusi — KoMIUiekcHasi Hayka. Kpartkas ucropus pa3Butust 6uosnoruu. buonoruueckue Hayku ¥ U3y4aeMble UMU MPOOJIEMBI.
dyHnaMeHTaIbHbIE, TPUKIIAAHbBIE U TIOUCKOBbIE HAyYHbIE HCCIIeI0BaHHUs B OMOJIOTHH.

3HayeHne OMonoruu B (HOPMUPOBAHHM COBPEMEHHOH €CTECTBEHHO-HaydyHOW KapTwHBI Mupa. [Ipodeccun, cBsizanubie ¢ Ouonorueil. 3HaueHue
OMOJIOTUH B IPAKTUYECKON AEATEIBHOCTU Y€JI0BEKa: MEIUIIMHE, CEJIbCKOM XO3s1ICTBE, IPOMBILIEHHOCTH, OXPaHe IMPUPOJIBI.

JdeMoHcTpanun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, Y. I'apseit, I'. Mengnens, B. . Bepnaackuii, U. I1. Ilasnos, 1. U.
Meunukos, H. 1. Basuiios, H. B. TumodeeB-Pecorckuit, [Ix. Yorcon, @. Kpuk, /I. K. benses.

Tabnuupl u cxeMbl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMn», «CrcreMa OMOJIOTHUECKUX HAYK».



Tema 2. ’KuBble cucTeMbl U UX H3y4YeHH e

JXKuBble cucTeMbl Kak mpeaMeT u3ydeHus: 6uoiaoruu. CBOMCTBA )KUBBIX CHCTEM: €UHCTBO XUMUYECKOTO COCTaBa, IUCKPETHOCTh U LEIOCTHOCTD,
CIIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPIaHM3AlMsl, CaMOBOCIIPOU3BEACHME, Pa3IpakUMOCTb, HW3MEHUMBOCTb, POCT M
pa3BUTHE.

YPOBHM OpraHu3aluy KUBbIX CHUCTEM: MOJEKYISIPHBIMA, KIETOUYHBIN, TKAHEBbIH, OPraHU3MEHHbIN, MOIYJSIIUOHHO-BUIOBOM, 3KOCHCTEMHbIN
(6buoreonieHoTnyeckuii), Omochepusiid. Ilporeccrl, mpoucxoasmue B JKUBBIX cucTtemMax. OCHOBHbIE TpHU3HAKK KHBOTro. JKW3HB Kak (opma
CyliecTBOBaHMs MaTepuu. Hayku, n3ydaromiye >KuBble CHCTEMBI Ha Pa3HBIX YPOBHSAX OpraHU3AIUH.

N3ydenue xuBbIX cucteM. MeToabl 6nojorudeckoit Hayku. Habmonenue, n3amepenre, SKCIepUMeHT, CUcTeMaTh3alus, Metaananus. [lonstue o
3aBUCHMMOM M He3aBUCUMOM niepemeHHo. [InannpoBanue skcriepumenta. [loctanoBka u mpoBepka runote3. Hynesas runoresa. [lonstre BEIOOPKHU U €€
JIOCTOBEpPHOCTh. Pa3bpoc B Oumonormueckux naHHBIX. OIIEHKa JOCTOBEPHOCTH IMOJYYEHHBIX pPe3yNbTaToB. [IpUYMHBI HCKa)KEHUS pPe3yabTaTOB
sKcriepuMeHTa. [loHsATHE CTaTUCTUYECKOTO TECTA.

JeMoHcTpanun

Tabnuusl u cxembl: «OCHOBHBIC MPU3HAKY KU3HNY», «bronorudyeckue cucteMbl», «CBOICTBA KUBOWM MaTepun», «YPOBHHU OpraHU3AIMH KUBOU
npupoab, «CTpOCHHE KUBOTHOM KIIETKH», «TKaHU KUBOTHBIX», «CUCTEMBI OPTaHOB YEJIOBEUECKOro Oopranmsmay, «buoreorenosy, «buocdepay,
«MeTobl U3y4EeHUS JKUBOU TIPUPOJIBI».

ObopynoBanue: 1aboparopHoe 060pyI0BaHUE JIJIsl MPOBEACHUS HAOIIOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTuyeckasi padora «/crnonb3oBaHKuEe pa3IMYHBIX METOAOB MPU U3YUEHUH KUBBIX CUCTEM).

Tema 3. buosiorust KJIeTKu

Knetka — cTpyKTypHO-(QYHKIMOHATIbHAS €IUHUIIA KUBOTO. McTopust oTKpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBann, M. llneiinen, P. BupxoB). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOUYHOM TEOpHUH.

MeTo b1 MOJIEKYISIPHON U KJIETOYHOM OMOJIOTHH: MUKPOCKOMHS, XpoMaTorpadus, 3eKTpodopes, METO] MEUEHBIX aTOMOB, quddepeHIaIbHOe
HEHTPUPYTUPOBaHUE, KYJIbTUBHPOBAHUE KIICTOK. M3yueHue QurkcuposanHvix Kiemox. DIEKTPOHHAS MUKpOcKomus. Kougokanvhas muxpockonus.
Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Ta6nuie! u cxembl: «CBETOBOW MUKPOCKOID, «DJIEKTPOHHBI MUKPOCKOID», «ICTOpHS pa3BUTHS METOI0B MUKPOCKOITHI.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPENapaThl pACTUTEIbHBIX, )KUBOTHBIX M 0aKTePHAILHBIX KIETOK.

IIpakTuyeckasi padora «3yueHne MeTo 0B KJIETOUHOU Ouosoruu (xpomaTorpadus, s5ektpodopes, nuddepeHimanbHoe HEHTPUPYTUPOBaHUE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH



XUMHUYECKUH COCTaB KJIETKH. Makpo-, MHMKpPO- M YIbTPAMHUKPOIJIEMEHTHL. Boma u €€ posib Kak pacTBOpHTENs, pearcHTra, ydJacTue B
CTPYKTYpUPOBAaHUH KIIETKH, TEIUIOpETyasiLiui. MUHepallbHble BEILECTBA KJIETKHU, UX OMojoruyeckas poib. Pojib KATHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonornuyeckue momumepsl. beiaku. AMHHOKUCIOTHBIM cocTaB 0enkoB. CTPYKTYphl OENKOBOW MOJIEKYIIHI.
[lepBuuHas cTpyKkTypa Oenka, nenTHIHas CBsA3b. BropuuHas, TpeTuyHasi, yeTBepTHUUHAas CTPYKTYpbl. Jlenatypanus. CoiicrBa OenkoB. Kinaccuduxarnms
6enkoB. buonornueckue GyHKIMM 0enKOB. [IpuoHusi.

VYraeBoasl. MoHOcaxapubl, AMCAXapuabl, OJUrocaxapuabl W mosucaxapuiasl. OOmMI IUIaH CTpOeHUS M (U3MKO-XUMHUECKUE CBOICTBa
yriaeBo10B. buonornyeckue GyHKIMH YTIE€BOAOB.

Jlunuaet. I'mapodunsHo-ruapodobHbIe cBoiicTBa. Knaccudukanus munuaos. Tpurnunepuasl, Gpocdonunuabl, BOCKH, cTepouibl. buonornyeckue
¢byHxuy aunuaoB. Oome cBoiicTBa OMOJOrNYECKUX MEMOpPaH — TEKY4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TOIYIPOHUIIAEMOCTb.

Hyxneunoseie kucinotel. JIHK u PHK. Ctpoenune nyknenHoBbsix kuciaor. Hykmeoruasl. [lpunnun komrmmementapHocth. [Ipasuno Yapradaoa.
Crpykrypa JHK — nBoitHas cnmpans. Mectonaxoxaenue u ononorundeckune pynkmnuu JHK. Bunsr PHK. ®ynkinuun PHK B knetke.

Crpoenune monekyiasl AT®. Makpospruueckue cBsizu B Mosekyine AT®. buonornueckue ¢pynknun AT®. BoccTraHOBIEHHbIE TEPEHOCYUKH, UX
byHKUMY B KiIeTKe. /[pyeue nykneozuompugocgamor (HT®). CexsenupoBanue [JHK. Memoow: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHass OuWONOTHs: OWOXMMHUYECKHE M OHO(DU3WUECKHE WCCIEJOBAHMS COCTaBa W IPOCTPAHCTBEHHOW CTPYKTYPHl OHOMOJIEKYIL
Mooenuposanue cmpykmypol u @QYHKyuti OUOMONEKYN U UX KOMHIeKcos. Komnviomepmuwiii ousaiin u opzanuyeckuil cuHme3 OUOMONEKYN U UX
HenpupoOHbIX AHAL0208.

JdeMoHcTpanun

[TopTpetst: JI. Ilonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Juarpammsl: «PacrpeneieHre XUMHYECKUX YJIEMEHTOB B HEXXUBOU NpUpoie», «PacnpeneneHne XUMUYECKUX JIEMEHTOB B )KUBOU IIPUPOLIE».

Tabnuuel u cxemsl: «llepuoauyeckas Tabauna XUMUYECKUX 3JIE€MEHTOBY», «CTpoeHue MOJIEKyNbl BOJbl», «BellecTBa B cocTaBe OpraHu3MoBy,
«Ctpoenne MoseKybl 0enkay, «CTpyKTypbl 0€IKOBOM MoJIeKybl», «CTpoeHHe MOJIEKYI YIIIeBOA0BY, «CTpoeHHe MOJIEeKY TUNUI0BY, «HykinenHoBble
KHCIOThD, «CTpoeHue MosieKyinsl ATD».

ObopynoBaHue: XUMHUYECKas IOCyJa 1 000pyA0BaHHUE.

JlaGopaTopHas padora «OOHapyxeHue OEIKOB C IOMOLIbIO KAUECTBEHHBIX PEaKLHiD».

JlabopaTopHas padora «/ccienoBaHue HyKJIE€MHOBBIX KMCIIOT, BBIIEJICHHBIX U3 KIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenune u GyHKIMHU KJIETKH

THIbI KJIETOK: yKapuOTHYECKasl U MpokapuoTudeckas. CTpyKTypHO-(QYHKIHMOHAIbHbIE 00pa30BaHUs KICTKH.

Crtpoenue mnpokapuoTnuecko kieTku. Kierounas crenka Oaktepuil u apxeil. OCOOEHHOCTH CTPOCHHsI TeTEpPOTPOPHONM M aBTOTPOPHOM
MPOKAPUOTUYECKHUX KJIETOK. MeCTO U posib MPOKAPUOT B OMOLIEHO3aX.



Crtpoerre u (QYHKIIMOHHUPOBAHHE OHYKapHOTHYECKOW KieTkd. I[lmasmarmdeckas memOpana (tutazmanemma). CTpyKTypa TUTa3MaTHUECKOM
MeMOpaHbl. TpaHCIIOPT BEHIECTB Yepe3 IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHBIN (nuddys3us, odneruénnas nuddys3us), akTUBHBIN (TIEPBUYHBIN U
BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpanbl. PaGoTa HaTpuii-KaaueBOro Hacoca. DHAOIUTO3: NMHUHOLUTO3, (aromuros.
Ox3ouuro3. Knetounas crenka. CTpykrypa u QyHKIUY KIETOYHON CTEHKH pacTEeHUH, rpuOoB.

IMurorazma.  Hutozons. Iurtockener. JIBmxkenume unutoruasmbl. OpraHounabl  KiaeTkd. OJgHOMeMOpaHHbIE OpPraHOMIbl  KIIETKH:
sunomnazmatuyeckas cetb (DIIC), ammapaTt ['onbmku, TM30COMBI, UX CTpOeHHE M (YHKUIUH. B3auMOCBsI3b OHOMEMOpPAHHBIX OPTaHOMIOB KJIETKH.
CtpoeHue TpaHylIsSIpHOTO peTuKynyma. Mexanuzm nanpasnenus 6eakos ¢ IIC. Cunrte3 pacTBOpUMBIX 0eakoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ maakuit
(arpanynsipHBI) SHAOIUIa3MaTH4Yeckuil peTukynyM. CekpertopHas ¢yHkuus anmapata [onbmxu. Moougukayus 6enxos 6 annapame I o0nvoxcu.
Copmupoexa b6enxos 6 annapame I onv0oxcu. TpaHCHIOPT BelleCTB B KJeTKe. Bakyonu pactutenbHbIx kiaeTok. Knetounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOWIBl KIETKH: MUTOXOHIPHH, TIUIACTUIBL. [Ipoucxoocoenue mumoxonopuii u naacmud. Cumouoeenes (K.C.
Mepeockosckuii, JI. Mapeynuc). CtpoeHue 1 GyHKIUU MUTOXOHAPUI U mactui. IlepBudHble, BTOPUUHBIC U CIOKHBIE TUIACTH/IbI (POTOCHHTE3UPYIOIINX
AYKApUOT. XJIOPOIUIACTHI, XPOMOILUIACTHI, JICMKOIIIACTHI BHICIIUX PACTEHUM.

HememOpanHnble opranounsl kieTku CtpoeHue u QyHKIMM HeMeMOpaHHBIX OPraHOUJOB KIETKH. Pubocomsl. Ilpomescymounvie gpunramenmol.
MukpodunaMeHTbl. Axmunosvie Mukpoguiamenmol. MPpIIICUHbIE KICTKH. AKMUHOBbIEe KOMNOHEHMbl HEeMbIUEYHbIX KiemoK. MUKpPOTPYOOUKH.
Knerounsii nentp. CTpoeHune U JBHKEHUE >KTYTUKOB M pEeCHHYEK. MHKpOTpyOouku 1uToruiasmel. Llentpuons. benku, accoyuuposannvie c
MUKpoguramenmamu u Mmukpompyoouxkamu. MomopHvie benxu.

Snpo. Ob6onouka sipa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKK, UX cTpoeHre W (QyHKIuH. SnepHbiii O6enkoBblii MaTpukc. IIpocTpancTBeHHOE
pacmnoJoKeHUEe XpoMOoCcoM B UHTep(ha3sHOM siape. DyxpomamuHn u cemepoxpomamui. beaku XpoMaTHHa — TUCTOHBL. JuHamuka s0epHoli 000104KU 6
mumo3e. fHoepuwiil mpancnopm.

Kinerounsie BkmroueHusi. CpaBHHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKapHOT (PaCTUTEIBHOM, )KUBOTHOM, TPUOHOMN).

JdemoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabnuuel u cxeMbl: «CTpOCHHUE FYKAPUOTUUYECKON KIIETKH», «CTpOoeHHE >KUBOTHOM KiIeTKn», «CTpoeHHe pacTUTENbHON KiIeTKu», «CTpoeHue
MUTOXOHAPUWY, «Sapo», «CTpoeHrne NPOKapUOTUIECKON KIETKI.

OO6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOTIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepHUaIbHBIX KIIETOK.

JlaGopaTtopnas padora «3yueHne cCTpoeHHS KIETOK Pa3JIMYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHnue CBOUCTB KJIETOYHONH MEMOPAHBD».

JlabopaTopHas padora «l/ccnenoBanue njaa3Monnsa U JeIia3MoiIn3a B paCTUTENIbHBIX KIETKaX».

IIpakTHyeckas padora «/I3yueHue ABMKEHUS UTOIIA3MbI B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BelecTB M NIPpeBpallleHHe JHEPIHH B KJIeTKe



ACCUMUIISITIVS ¥ TUCCUMUIISITIHSI — JIBE CTOPOHBI MeTa0ou3Ma. THIbl 0OMeHa BEeIIeCTB: aBTOTPOHBINA U TETEPOTPOPHBINA. YUacTHe KUCIOPOa B
OOMEHHBIX Tpolieccax. JHepreTuueckoe obecreueHue KieTku: npeBpameHue AT® B oOMeHHBIX mpoueccax. DepMeHTaTUBHBIN XapakTep peakiuit
KJIETOYHOTO0 MeTadonm3ma. DepMeHTHI, UX CTPOEHHUE, CBOMCTBa M MexaHu3M neiictBuss. Kodpepmentsl. OTinnuus GpepMEeHTOB OT HEOPTaHUYECKHX
KaTajan3aTopoB. benku-akTuBaTopbl U OEIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHMYECKHUX BEIIECTB B KileTke. DOTOCUHTE3. AHOKCULeHHbLIL U OKCU2eHHblU homocunme3 y bakmeputi. Ceemocoobuparoujue
nUeMeHmMbl U NUSMeHmbl peakyuoHHo2o yenmpa. Poib xjoporiacToB B npouecce porocunreza. CBetoBast U TeMHOBast (azbl. Pomoovixarue, Cs., Cs- u
CAM-munwvt pomocunmesa. IIponykTuBHOCTH PoTOCHHTE3a. BimstHue pa3nuanbix GakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHHEe (DOTOCHHTE3A.

XemocuHTe3. PazHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUMUIMpYIOIIUE OaKTepuH, Kele300aKTepuH, CcepoOaKTepHH, BOIOPOJHBIE
OakTepuu. 3HaYEHHE XEMOCHHTE3A.

AmnaspoOHnbie opranu3mMel. Bunbsl Oposxenus. [IponykTel OposkeHuUs ¥ UX UCIIOJIb30BaHUE YEIOBEKOM. AHA3POOHbBIE MUKPOOPTaHU3MbI KaK OO BEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENn O0JIe3HEH.

AdpoOHBIE OpraHU3MBbl. JTalbl SHEpreTuyeckoro ooMeHa. [loaroroBurenbHbii 3Tam. I TMKOIN3 — OECKUCIOPOJHOE PACIIEIUIEHUE TIIIOKO3bI.

buonoruueckoe okucIeHUE, U KJIETOUHOE JbIxaHue. Poib MUTOXOHIIPHI B Mpolieccax OMOIOTHYecKOoro OKuciaeHus. [uKindeckue peakiium.
OxucnurensHoe (ochopunupoBanue. Duepeus memodpannoeo epaduenma npomonos. Cummez ATD: paboma npomounou ATD-cunmasol.
[IpeumymecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB Nepe1 aHadpOoOHBIM. D(PPEKTUBHOCTH SHEPTETHUESCKOTO OOMEHA.

JdemoHcTpanuu

IToptpetsr: [Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3us.

Tabnuie! 1 cxembl: «POTOCUHTE3Y, «DHEPreTHUCCKUN 00MeH», «bruocuHTe3 Oenkay, «CTpoeHHue pepMeHTa, « XEMOCHHTE?Y.

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, 000pYyI0BaHUE [ IPUTOTOBIICHUS MTOCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnasi padora «/3yueHne KaTAIMTUUECKOW aKTUBHOCTH (PEPMEHTOB (HA MPUMEPE aMUJIa3bl HIIA KaTala3bl)y.

JlabopaTopHas padora «/3yueHne pepMEHTATUBHOTO PACIIEIUICHHS IEPOKCH/IA BOJIOPOIA B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTopHasi padora «CpaBHeHHE TPOIIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlabopaTopHnasi padora «CpaBHEHHE TTPOILIECCOB OPOKECHUSI U TBIXAHHSI.

Tema 7. HaciienctBeHHasi MH(pOPMALIUA U peau3anus eé B KJIeTKe

Peaknun MaTpudHoro cuHTe3a. [IpUHIMIT KOMITIEMEHTAPHOCTH B PEAKIMsIX MaTPUYHOTO CHUHTE3a. Peanmu3anms HacieaCTBEHHON WH(GOpMAIIHH.
['enernueckuii ko, ero cBoiicTea. Tpanckpunuus — Matpuunblii cuaTe3 PHK. [IpuHIMIBI TPaHCKPHUIILIMK: KOMIUIEMEHTAPHOCTh, AaHTUIIAPAIUICIBHOCTD,
acumMmeTpudHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpaHcnopTHbix PHK B Onocunrtese Oenka. YcnoBust Onocunresa 6enka. Konuposanue amuHokucior. Poinb
prubocoM B OMOCHHTE3E OeKa.



Coepemennvie npedcmasnenus o cmpoenuu 2enos. Opranusalysi TeHoMa y POKapuoT U AYKapHOT. Peryssius akTuBHOCTH T'€HOB y IPOKapUOT.
I'mnotesa onepona (P. XKako6, XK. MaHno). MonexkynapHvie mexanuzmovl IKCnpeccuu 2eHo8 y aykapuom. Pone xpomamuna 6 peeynayuu pabomol 2eHo8.
Perynsuust oOMeHHBIX TpolieccoB B KieTke. KieTounslit romeocTas.

Bupychl — Hekinerounble (GOpMbI )KM3HU U 0OJIUratHele mapa3utbl. CTpOeHHE MPOCTHIX U CIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruoQaros.
Kusnennwiti yuxn [JHK-codepocawux supycos, PHK-codepocawux eupycos, bakmepuoghazos. Qopamuas mpanckpunyus, peeepmasd, UuHmezpasd.

BupycHrble 3a001eBaHuUs Yeno0BeKa, )KUBOTHBIX, pactenuid. CIINI, COVID-19, connanbHbie 1 MEIUIIMHCKHIE TPOOTIEMEI.

buoungopmamura: unmeepayus u anaauz 6orvuux maccusos («bigdatay) cmpykxmypuuolx duonocuveckux oanHvlx. Hanomexnonozuu 6 ouonozuu
u meouyune. Ilpoepammupyemvie pynkyuu 6eaxkos. Cnocobvi 0ocmasKku ieKapcms.

JeMoHcTpanun

[TopTpetsi: H. K. Konbiios, 1. 1. IBaHOBCKUi.

Tabnuuet u cxembl: «buocunTes 6enkay, «I eHeTHueckuii Koay, «Bupyce», «bakrepuodarm.

IIpakTHyeckas padora «Co3gaHue MOAEIU BUPyCay.

Tema 8. 7KusHeHHBIN IHMKJI KIETKH

Knerounsrii iuki, ero nepuo/sl u perymsanus. Marepdasza u Muto3. OCOOEHHOCTH MPOIIECCOB, MPOTeKatomux B uHTepdase. Iloaroroska kieTku
K nenenuto. [Ipecunrernyeckuii (MOCTMUTOTHYECKUI), CHHTETUYECKHI U MOCTCUHTETUYECKHH (TPEeMUTOTHYECKHIA) IEproabl HHTEP(ha3bI.

Matpuunbiii  cunre3 JIHK — permmkaums. Ilpunnunsr  permmkanmu  JJHK:  KoMmiieMeHTapHOCTh, MOJIYKOHCEPBATUBHBIA CHUHTE3,
aHTUnapauienabHocTs. Mexanusm permmkanuu JJHK. Xpomocomsel. Ctpoenne xpomocom. TenoMmepsl U TenoMepasa. XpOMOCOMHBIN Ha0Op KIETKU —
KapuoOTHIl. J{UIJIOUIHBIN U TarIouHbIA HAOOPBI XpoMocoM. ['oMonoruuHbie XpoMocoMbl. [1o10BbIe XpOMOCOMBI.

Jenenune kieTku — MuTo3. CTaguy MUTO3a U POUCXOAAIIME B HUX IIpoliecchl. Tunsl Muto3a. Kapuokunes n nutokuHes. buonornueckoe 3HaueHue
MUTO3a.

Perymsus MmutoTHdeckoro nukia kiaetku. [IporpaMmmupyemast kKiieTouHas ruoesb — aronTos.

Knerounoe siipo, XxpoMocombl, (yHKIMOHAIbHAs T€HOMUKA. Mexanuzmvl npoaughepayuu, ouggepenyuposku, cmapenus u 2ubeiu Kiemox.
«ugposas knemka» — buounghpopmamuueckue mooenu QYHKYUOHUPOBAHUSA KIEMKU.

JdemoHcTpanuu

Tabmuist 1 cxembl: «KU3HEHHBIH IUKIT KIETKNY», «Muto3y, «Ctpoenne xpomocom», «Permikarust JTHK».

ObopynoBaHue: CBETOBOW MUKPOCKOII, MUKpoOTpenapaThbl: «MHUTO3 B KJIETKaX KOPEUIKa JIyKay.

JlabopaTopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHas padora «HabiroieHre MUTO3a B KJIETKaX KOHYMKA KOpeIIKa Jiyka (Ha TOTOBBIX MUKpOIIpernapaTax).

Tema 9. Ctpoenue n GyHKUMHM OPraHM3MoOB

buonoruueckoe pasHooOpasue opranu3mMoB. OAHOKIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



OCOOCHHOCTH CTPOEHUS U HKU3HEIACATEIHHOCTH OJHOKIICTOYHBIX OpPTraHW3MOB. BakTepuu, apxew, OJHOKIETOYHBIC T'PUOBI, OJHOKIECTOYHBIE
BOZOPOCIIH, IPYTHE MIPOTUCTBI. KOJIOHMAIBHBIE OPraHU3MBI.

B3aumocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OpraHoB. OpraHu3M Kak eInHoe Lejoe. ['omeocTas.

Txanu pactenuil. TuIbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTebHasi, IOKPOBHAsS, TPOBO/SINIAS, OCHOBHAS, MexaHu4ecKasi. OCOOEHHOCTH CTPOEHUS,
(GyHKUUI 1 pacroyioKeHUs! TKaHeH B OpraHax pacTeHUH.

TkaHM XKUBOTHBIX W 4YeJoOBeKa. THITbI )KUBOTHBIX TKaHEH: SNHUTEIHAIbHAs, COCJUHUTENIbHAS, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTPOEHHS,
GYHKIMM 1 paciooKeHUs! TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranel. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHsl U CUCTEMBI OPTaHOB JKUBOTHBIX M 4esloBeKa. DYHKIMM OpraHOB M CUCTEM
OpraHoOB.

Omnopa tena opranusmoB. Kapkac pacteHuii. CkeneTsl OJHOKICTOYHBIX M MHOTOKJIETOYHBIX JKUBOTHBIX. HapyKHBIM M BHYTPEHHUH CKEJET.
CrpoeHue 1 TUIIbI COEAUHEHNS KOCTEN.

JIBu>keHHe OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE, KI'YTMKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX
pacTeHuil: TponMu3Mbl U HACTUH. JIBU)KEHIE MHOTOKJIETOYHBIX )KHUBOTHBIX M YeJIOBEKa: MbllleyHas cucteMa. Peduekc. CkeneTHble MBI U UX padoTa.

IIntanne opranu3Mos. Iloriomenre Bobl, YIVIEKUCIOrO Ta3a U MUHEPAJIbHBIX BELIECTB pacTeHUsAMU. [IuTanue »uBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPHUKJIETOUHOE nuuieBapeHue. IIuTaHne TI03BOHOYHBIX JKMBOTHBIX. OTHEnbl MNHINEBAPUTEIBHOIO TpakTa. [IWIeBapUTENnbHBIE KEJE3Bbl.
[TnmeBapuTenbHas cUCTEMA YEJI0BEKa.

Jlpixanue opranu3MoB. J{pixanue pactenuil. Jpixanue sxuBoTHbIX. nddy3us razos uepes nosepxHocts kieTku. KoxxkHoe npixanue. [lpixarenpHas
noBepxHocThb. JKabepHoe U j€rouHoe AbIxaHue. [IpIXaHHWE MO3BOHOYHBIX YXMBOTHBIX M YeJOBEKAa. DBOJIIOLMOHHOE YCJIOKHEHUE CTPOEHMs JIErKHX
[IO3BOHOYHBIX JKMBOTHBIX. [lpIXaTenpHas cUCTEMa 4YelOBEeKa. MeEXaHM3M BEHTWISALUU JIETKMX y NTULl U MIEKONUTAKOmMUX. Perymdanus npixaHus.
JlbixatenbHble OOBEMBI.

TpaHcnopT BewEeCTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUN. TpaHCIOPT BEIIECTB Y )KUBOTHBIX. KpOBEHOCHAs ccTeMa U €€ OpraHsbl.
KpoBeHocHasi cuctemMa MO3BOHOUYHBIX KMBOTHBIX M uesioBeka. Cepjle, KpOBEHOCHbBIE COCylbl U KpoBb. Kpyru KpoBooOpamieHus. DBOIIOIUOHHBIC
YCII0)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Brinenenue y oprannsmos. Beienenue y pactenuil. Beinenenue y xuBoTHbIX. CokpaTuTenpHble Bakyoau. Oprassl BoliieneHnus. OuinpTpanus,
CeKpenusi 1 00paTHOE BCACBIBAHME KaK MEXaHM3MBI Pa0OTHI OPraHOB BbIeIeHUs. CBsI3b MOJOCTH Tejla C KPOBEHOCHOW M BBIICTUTEIHHON CHCTEMaMH.
Beiienenue y mo3BOHOYHBIX )KUBOTHBIX U uenoBeka. [Touku. CtpoeHne u GpyHKIMoHUpoBaHUE HeppoHa. OOpa3oBaHUE MOYH y YEJIOBEKA.

3anmra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHn3MoB. Criopbl OakTepuil U IUCThI MPOCTEHIIHNX. 3aIUTa Y MHOTOKJICTOYHBIX PACTCHHMA.
Kyrukyna. CpencrtBa nacCUBHOM M XMMHUUYECKOH 3a1IMThl. OUTOHLUIBL.

3ammra y MHOTOKJIETOYHBIX HMBOTHBIX. IIOKpOBBI M MX NpoOW3BOAHBIE. 3almiuTa opraHu3Mma oT Oosie3Hed. MIMMyHHasi cucteMa uesoBeKa.
Knertounslii ¥ TyMOpanbHBIE HMMMYHUTET. BpOXIEHHBIA M NpHOOpPETEHHBIA crienupUUecKUii MMMYHUTET. Teopus KIOHAJIbHO-CENECKTUBHOIO



ummyHnuteta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocianuTenbHble OTBETH OpraHu3MoB. Posib BposKIEHHOTO MUMMYHUTETA B Pa3BUTUN CUCTEMHBIX
3a00JIeBaHUH.

PasgpaxxuMocTe M perynsinus y OpraHu3MoB. Pa3paXUMOCTh y OJHOKJIETOYHBIX OpraHu3MoOB. Takcucel. Pa3npakuMocTs M perymsauus y
pacteHuil. PocTOBBIE BEIIECTBA M UX 3HAYEHUE.

HepBHas cuctema u pedekTopHas peryisuus y *KUBOTHbIX. HepBHas cuctema u e€ oT/elbl. DBOJIOLIUOHHOE YCIOKHEHUE CTPOSHUsI HEPBHOI
CHCTEMBI y ’KMBOTHBIX. OT/IEJIbI TOJIOBHOTO MO3Ta MTO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedaextopHas ayra. besycinoBHble U yciI0BHBIE pedIeKCHI.

['ymopasibHas perynsanus U S9HAOKPUHHAS CUCTEMA )KMBOTHBIX U YesoBeKa. JKene3bl SJHIOKPUHHOM CUCTEMBI M MX TOPMOHBI. JIeiCTBHE TOPMOHOB.
B3anMocBs3p HEpBHON M SHAOKPUHHOM cucTeM. I nnoranamo-runodpusapHas cucrema.

JeMoHcTpanun

[TopTper: N. I1. [TaBnos.

Tabnuupbl 1 cxeMbl: «OIHOKIETOUHBIE BOIOPOCIN», «MHOTOKJIETOUHBIE Bojopocin», «bakrepum», «lIpocteiimme», «Opranbl 1BETKOBBIX
pacTeHuit», «CHCTeMbl OpPraHOB IO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue HaceKombix», «TkaHu pacteHuil», «KopHEBblE CHCTEMBD»,
«Ctpoenue ctebmns», «CTpoeHue JTUCTOBOM IUIACTUHKNY, «TKaHU XKUBOTHBIX», «CKeneT uenoBekay, «llumeBaputensHas cuctemay, «KpoBeHoCHas
cuctema», «JlpixarenpHas cucreMay, «HepsHas cucremay, «Koxa», «MbpleyHas cucreMa», «BplienuTenpHas cucTeMa», « JHIOKPUHHAs CUCTEMA),
«CtpoeHne MbIIpy, «MMmyHuTeT, «KumeunonomocTHsie», «CxemMa NUTaHUS pacTeHUN», «KpOBEHOCHBIE CHCTEMBI MMO3BOHOYHBIX KHUBOTHBIX)Y,
«Ctpoenue runps», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue a0kaeBoro uepBs», «HepBHas cuctema poid», «HepBHas cucrtema JATYIIKH»,
«HepBHas cucrema npecMmbikaromuxcs», «HepBHas cuctema nruiy, «HepBHast cucrema miekonuTaromuxy», «HepBHas cucrema uenoBekay, «Peduexcy.

OO0opyioBaHue: CBETOBOW MMKPOCKOII, MUKPOIIpENapaThl OJHOKJIETOYHBIX OPraHW3MOB, MUKPOIpENaparbl TKaHEHW, pPaKOBHUHBI MOJLIFOCKOB,
KOJIJICKIIUM HACEKOMBIX, HIJIOKOKUX, JKUBBIC SK3EMIUISIPbl KOMHATHBIX PACTEHHH, repOapuu pacTEHHH pa3HBIX OTIENIOB, BIIAXKHbBIC NpenapaThl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJoBeKa, 000pyl0oBaHUE JJIsl IEMOHCTpAIMM MTOYBEHHOTO U
BO3AYIIHOIO MUTaHWs PAaCTeHMH, pacIICIUIEHUs Kpaxmaia U OEJIKOB MoJ AeHCTBHEM (EepMEHTOB, 00OpYAOBaHHE JUIsl IEMOHCTPALMU OIBITOB I10
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIIbHBIX ABUKCHUHN, MOJEIU TOJIOBHOIO MO3Ta Pa3JINYHBIX KUBOTHBIX.

JlabopaTtopHnas pabora «/3ydueHne TkaHEeH pacTCHUI.

JlabopaTopHas padora «/3yueHne TKaHEH KUBOTHBIX».

JlabopaTopHas padora «/3yueHne opraHoB LIBETKOBOT'O PACTEHUS».

Tema 10. Pa3MmHokeHHe 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe (BKJIIoUasi BEreTaTUBHOE) U M0J0BOe. Bubl 6ecrosoro pa3sMHOKEHUS: IOYKOBAHUE, CIIOP YL,
¢dbparMeHTanus, KIOHUPOBAaHUE.

[lonoBoe paszmuHoxkenue. llonoBeie kieTku, unum rameTtsl. Meio3. Craguu wmeito3a. lloBenenne xpomocom B wmeiosze. Kpoccunrosep.
buonornueckuii cMbIc MeH03a U MOJIOBOrO Ipouecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.



[Ipen3apoxpimeBoe pasputue. ['ameTorenes y xuBoTHBIX. [lonoBbie xene3bl. OOpa3oBaHUe W pa3BUTHE TOJOBBIX KIETOK. CriepMaToreHes u
ooreHes3. CTpOeHHE MOJIOBBIX KIETOK.

OmnooTBOpEeHNe U IMOPHOHAIEHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBunyanpHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOIOTHS — HAayKa O pa3BUTHUU OPTraHU3MOB. Mopghozenes — 00Ha u3 enasuvix npooiem
ambpuonozuu. Konyenyus mopghocenos u mooenu mopgoeeneza. Cranum sMOpHOT€HE3a KUBOTHBIX (Ha mpumepe narymku). JpoOnenue. Tumbl
napobnenus. [emepmunuposannoe u Hedepmunuposannoe opobnenue. bnacmyna, munvt 61acmyn. OcoOEHHOCTH IPOOJCHUS MICKONUTAIOMINX.
3apoabIlIeBble TUCTKYU (racTpyJIsiiys). 3aKkjiaJjka OpraHoB U TKaHeH U3 3apOoAbIIIEBBIX JUCTKOB. B3anMHOe BIUsSHUE YacTel pa3BUBAIOLIETOCS 3apO/IbIIa
(oMOpuoHanbHas WHAYKIMA). 3akiajgka IUlaHa CTPOEHMs >KMBOTHOTO KaK pe3ylbTaT HEepapXUUecKHUX B3aMMOJEHCTBHHM TeHOB. BiusHue Ha
AMOpPHOHAJIBHOE PAa3BUTHE PA3IUYHBIX (AKTOPOB OKPY’KAIOILIEH CPEIbI.

Poct u pa3surtue xxuBoTHbIX. [TocTamMOpuonanbsHbiil nepuon. [Ipsimoe n Henpsimoe pa3zButue. PazButie ¢ Metamopdo3oM y 6eCr03BOHOYHBIX U
II03BOHOYHBIX JKUBOTHBIX. bruosiornueckoe 3HaueHHE NPSIMOIO M HENPSIMOrO Pa3BUTHS, UX pacIpOCTpaHEHue B Npupoze. THIbl pocTa KUBOTHBIX.
@DaxTOpBI PETYISALUU POCTA KUBOTHBIX U YesioBeka. CTaauy MOCTIMOPHUOHAIBHOTO Pa3BUTHS Y KUBOTHBIX U YesioBeKa. [leprnoibl oHTOreHe3a ueaoBeka.
Crapenue 1 cMepTh Kak OMOJIOrMUECKUE MPOLECCHI.

PasmHuosxenue u pazpurue pacreHuid. ['amerodur u copodur. Meito3 B :KU3HEHHOM IHKIIE pacTeHuil. OOpa3oBaHue cop B Mpolecce Meio3a.
I"amerorenes y pacrenuii. OmI010TBOPEHNE U Pa3BUTHE PACTUTENBHBIX OPraHU3MoB. J[BOWHOE OIUIOA0TBOPEHKE Y IIBETKOBBIX pacTeHni. OOpa3oBaHue
U Pa3BUTHE CEMEHHU.

MexaHu3MBl PETYISILUU OHTOI'€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanumn

[Hoptpetsr: C. I'. Hapamun, X. [llneman.

Tabnuuel u cxemsl: «BereraruBHoe pasmMHoOkeHUEe», «Tunbl 6ecrnonoro pa3MHOXKEHUs», «Pa3MHOXKEHHE XIaMHIOMOHAJbD», «Pa3MHOXKeHHE
3BIUIEHBI», «Pa3MHOXeHne ruape», «Meinos», «Xpomocomel», «l'amerorenes», «CTpoeHHE SHLEKIETKH U cliepmaTto3onaa», «OCHOBHBIE CTaauH
OHTOreHe3a», «IIpsMoe u HenpsAAMoe pazButue», «Pa3BuTrue Malickoro xxyka», «Passurue capanumn», «Pa3surue aarymku», «/IBolHOE OIII010TBOPEHUE
y LIBETKOBBIX pacTeHuil», «CTpoeHHe CeMsSH OJHOAONbHBIX U JBYIOJIbHBIX pacTeHUN», « KU3HEHHBIH MUK MOPCKON KamycTbl», «KHW3HEHHbIN LUK
Mxa», «0Ku3HEHHBI UK NaOPOTHUKAY, «OKN3HEHHBIN LIUKJI COCHBDY.

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKPOTIpENapaThl SSHIIEKJIETOK U CIIEPMAaTO30UA0B, MOAETH «LIMKII pa3BUTHS JIATYIIKN.

JlaGopaTtopHas padora «/3yueHne cCTpOeHUS MOJOBBIX KJIETOK Ha FTOTOBBIX MUKPOIIPENApaTaxy.

IIpakTHyeckas pabdora «BpIsIBIEHNE IPU3HAKOB CXOACTBA 3apOABIIIEH T03BOHOUHBIX JKUBOTHBIX.

JlabopaTtopnasi padora «CTpoeHre OpraHOB Pa3MHOXKEHHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH M MI3MEHYNBOCTH OPraHU3MOB



HcTopus cTaHOBIIEHUS U pa3BUTHS TeHETUKY Kak Hayku. PadoTsl I'. Mennens, I'. ne ®pusa, T. Moprana. Posb oTe4ecTBEHHbBIX YUEHBIX B PA3BUTUU
renetuku. Paboter H. K. Konwiroa, H. M. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununyenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TE€HETUUYECKNE MOHATHSI M CUMBOJIBL. ['OMOJIOrMUHBIE XPOMOCOMBI, AJJIENIbHBIE T€HBI, aJIbTEPHATUBHBIC NPU3HAKHU, TOMUHAHTHBIN 1
peLeCCUBHBIN MPU3HAK, TOMO3UI0Ta, FETEPO3UT0Ta, YNCTAs JTUHUS, THOPUABI, TeHOTHI, peHOTUN. OCHOBHbBIE METO/bI T€HETUKU: THOPUAO0IOT U YECKU,
LIUTOJIOTUYECKUI, MOJIEKYISIPHO-T€HETUUYECKH.

JdeMoHcTpanun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. BaBunos, A. H. benozepckuit, I'. JI. Kapneuenko, 0. A. ®ununyeHko,
H. B. Tumodeen-PecoBckuii.

Tabnuuel u cxembl: «MeTobl TeHETUKIY, «CXeMBbl CKpELUBaHUSI.

JlabopaTtopHasi padora «/[po3odmia kak 00bEKT TCHETHUYCCKUX UCCIICIOBAHUI.

Tema 12. 3aKoHOMEPHOCTH HACJEACTBEHHOCTH

MounoruOpunnoe ckpemubanue. [lepBoiii 3akoH MeHnzaenss — 3aK0H eIMHO0O0pa3usi TMOpUAOB nepBoro nokojeHus. IlpaBuno noMuUHUpPOBaHUS.
Bropoii 3akoH MeHens — 3aK0H paclleryieHus: IpU3HakoB. [{uTorgornueckue 0CHOBBI MOHOTHOPUIHOTO CKpELIUBAaHUs. [ UIIOTe3a YUCTOTHI TaMeT.

Ananusupyrouiee ckpeuuBanue. [I[poMexxyTouHbli XapakTep Hacae10BaHus. Paciienenye npu3HakoB Py HENOJHOM JOMHHUPOBAHUU.

JurunOpuaHoe ckpemuBaHue. TpeTudd 3akoH MeHAeNns — 3aKOH HE3aBUCHMOIO HAcJIeIOBaHHMA TpH3HAKOB. [[uToorMYecKkne OCHOBBI
JUTUOPUIHOTO CKPEIIMBAHMS.

CuerieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CreruieHHOE Hacie[JOBaHME T'€HOB, HapyIIEHHME CLEIUIEHUS MEXIy T'€HaMU.
XpPOMOCOMHasl TEOpUS HACIIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIM MEXaHU3M ONPEIEICHUS 10ja. AYTOCOMBI M TOJOBBIE XPOMOCOMBI. I'OMOraMeTHbI M reTepOraMeTHbIN MOJI.
I'eneTndeckas CTpykTypa HoJ0BbIX XpoMocoM. HacieioBanne npu3HakoB, CUEIVIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cuctema. Ilneliorponus — MHOXKECTBEHHOE IeHiCTBUE reHa. MHOKECTBEHHBIN aJlieIn3M. B3aumMoaeicTBre HeauleabHbIX
reHoB. KommuiemeHnrapHocts. Onucras. [lonumepus.

['enernyeckuil KOHTPOJIb Pa3BUTUS PACTEHMI, KUBOTHBIX U YEJIOBEKa, a TaKkKe (PU3MOJOTMYECKUX IPOLIECCOB, MOBEIEHUS M KOIHUTHBHBIX
¢bynkuuil. 'eHeTnyeckre MeXaHU3Mbl CUMOMOTI€HE3a, MEXaHU3Mbl B3aUMOJIEHCTBHS «XO35UH — Mapa3uT» U «XO03IMH — MUKpoOuom». ['eHeTnueckue
aCTIeKThI KOHTPOJISI M U3MEHEHUs HACJIEJCTBEHHONW MH(POPMALIMH B MMOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «IlepBblii U BTOpol 3akoHbl Menuens», «Tpetuil 3akoH MeHaens», «AHanu3zupymollee ckpenuBaHue», «HemomHoe
JOMUHHpOBaHUE», «CLEMIeHHOE HacileJOBaHUe NMPHU3HAKOB Yy Jpo3o¢umib», «['eHeTuka mona», «Kapuotun uvenoBeka», «Kapuortun apo3oduis»,
«Kapuortun ntunen», « MHOXKECTBEHHbBIN allIENU3M», «B3anMo1eiCTBHE TEHOBY.



OO6opynoBanue: MOJACNb JIs IE€MOHCTPALUUA 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHUS U PACIICIIIICHUs MPU3HAKOB, MOJEb IS
JEMOHCTpPAIIMM 3aKOHA HE3aBUCHMOIO HACJEIOBAHMS IMPU3HAKOB, MOJEIb JUIsl JEMOHCTPALMHM CLEIUIEHHOTO HACJIEJOBaHUS IPHU3HAKOB, CBETOBOM
MUKPOCKOII, MUKpoTipenapar: «Jpo3odumay.

IIpakTuyeckasi padora «3yuenue pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEITUBAHUS Y IPO30(UITBI.

IIpakTuyeckas padora «/I3yuenue pe3yabTaToB AUTUOPUIHOTO CKPEUTUBAHUS Y IPO30(PUIBIY.

Tema 13. 3aKoHOMEPHOCTH M3MEHYHBOCTH

B3auMogeiicTBrue reHoTHIIA B Cpenbl Tpu popMupoBaHur GpeHoTuna. M3MeHInBOCTh NMpu3HaKoB. KauecTBEHHBIE W KOJIMYECTBEHHBIE MMPU3HAKH.
Buibl ”3MEHUMBOCTHU: HEHACIIEICTBEHHASI U HACIIEICTBEHHAS.

MoaudukanonHas W3MEHUYUBOCTb. Poib cpeapl B  QopMupoBaHuM MOAUGMUKAIMOHHOW HM3MEHUMBOCTH. Hopma peakiuu mnpu3HaKa.
Bapuanmonnslii psn v BapuannonHas kpusas (B. Horanncen). CoiicTBa MOIU(PUKAITMOHHOW H3MEHYUBOCTH.

I'enoTunuueckass M3MEHYMBOCTh. (CBOWCTBA T'C€HOTUIUYECKOW HM3MEHYMBOCTH. BHABI TE€HOTUNUYECKOW WM3MEHUYMBOCTH: KOMOWHATHBHAS,
MyTaI[MOHHAS.

Komb6unatuBHast n”3MeHYHBOCTh. Meiio3 U OJI0BOM Mpoliecc — OCHOBa KOMOMHATUBHON M3MEHYMBOCTU. Pollb KOMOMHATUBHON M3MEHYHBOCTH B
CO3/IaHUU TEHETUYECKOT0 Pa3HOOOPa3us B Mpeiesiax OJHOTO BH/IA.

MyTarmonHass ©3MEHYHUBOCTh. BUbl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHBIE U MHAYIIMPOBAaHHBIE MyTalluu. SnepHbie U
HUTOIUIa3MaTuyeckre Mytaiuu. CoMaTHuecKue U MojaoBble MyTauuu. [IpnurHbl BOSHUKHOBEHU MyTalil. MyTareHsl U UX BIUSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTALlMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMUECKUX PsIoB B HacieicTBeHHo usmenunBoctd (H.U. BaBunos). Buesnepnas
M3MEHYMBOCTh U HACIIECTBEHHOCTb.

Onueenemura u SNU2EHOMUKA, POTb INULEHEMUUECKUX haKkmopos 8 HACIe008aHUU U USMEHYUBOCMU PEHOMUNUYECKUX NPUSHAKOE Y OP2AHUZMOB.

JeMoHcTpanun

[TopTpeTtsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuuet u cxeMmbl: «Bumsl wu3MeHunmBOCTHY», «MoaupUKaMOHHAS W3MEHYMBOCTH», «KoMOWHATHBHAs W3MEHUYUBOCTH», «Meho3y,
«OmnonoTBopeHuey, «I'eHeTnueckue 3ab0neBaHus YeI0BeKa», «Bumbl MmyTammii.

ObopynoBanue: XuBble M repOapHbIe DK3EMIUIIPhl KOMHATHBIX pPacTeHUi, pUCYHKH ((ororpaduu) >KUBOTHBIX C Pa3TUYHBIMH BUAAMH
U3MEHYHBOCTH.

Jlabopatopuasi pa6ora «VccienoBanne 3aKOHOMEPHOCTEH MOAU(MDUKAIMOHHOW W3MEHYMBOCTU. llocTpoeHHME BapHallMOHHOTO psaa u
BAPUALIUOHHOMN KPUBOWY.

IIpakTHyeckas padora «MyTanuu y 1po30¢puiibl (Ha TOTOBBIX MUKpOIIpEnapaTax)».

Tema 14. I'eHeTHKa Yes10BeKa



Kapuotun yenoseka. MexayHapoiHas mporpaMmma HCCIeA0BaHUS T€HOMa YenoBeKa. MeToApl M3y4eHUsI TCHETUKH YEJIOBEKA: T€HEATOTHUYECKHIA,
OJIM3HEIOBBIM, I[MTOICHETUYECCKUN, MOMYJISIMOHHO-CTATUCTHYCCKUH, MOJICKYyJIsapHO-TeHeTHUeckuil. COBpEeMEHHOE OMpe/eicHUe TEeHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAaHME, TCHOTUIMPOBaHUE, B TOM uucie ¢ nomoirsio [1[P-ananm3a. HacnencrBennsie 3a0oneBanus dyenoBeka. [ eHHbIE U
XpPOMOCOMHBIE 0OJIe3HH YelloBeKa. boie3Hn ¢ HaCIeACTBEHHOM MPEeApacloloKeHHOCThIO. 3HAUYeHNE MEIUIIMHCKON T'eHETHKH B MPEJAOTBPAIICHUU U
JICYCHUU T€HETHUYECKUX 3a0oJieBaHUi denoBeka. Menuko-reHeTudeckoe KOHCYynbThupoBaHue. CTBONOBbIE KiIETKU. [IOHATHE «T€HETHMYECKOTO Tpy3ay.
DTUYECKUE aCTIeKThI UCCIIEAOBAHUN B 00JACTH PEIAKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnveckue (hakTOphl MOBHIIICHHOW YYBCTBUTEIBLHOCTH YEIOBEKa K (DU3UYECKOMY M XUMHUYECKOMY 3arpsi3HCHHIO OKPYXKAIOIICH CpeIbl.
I'eneTnueckas npeapacnoioKEHHOCTh YETIOBEKa K MATOJIOTUSIM.

JeMoHCcTpanun

Tabnuie! u cxembl: «KapuoTun denoBekay, «MeTo bl U3yUYeHUs TeHETUKH YelloBeKay, «[ eHeTndeckue 3a00IeBaHus YEIIOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cesiekuusi OpraHusMoB

JloMecTuKanus U CeNeKIus. 3apoxkIeHue celeKnu u qomectukanuu. Yuenue H. Y. BaBunoBa o LleHTpax mpoHCXO0KaeHUSI U MHOT000pa3us
KYJIbTYpPHBIX pacTeHui. Posib celleKIuu B CO3/JaHUM COPTOB PaCcTeHUH M MOpoJ KUBOTHBIX. COpT, MOpoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacneAcTBeHHOM n3MeHunBocty H. M. BaBuiosa, ero 3HaueHue 17151 CENEKIIMOHHON paOOTHI.

MeTtoasl ceneKuoHHON paboThl. McKycCTBEHHBINM OTOOpP: MacCOBBIM W WHAMBHUAYATIbHBINA. DTambl KOMOMHAIIMOHHOW celeKiuu. Vcnbitanue
MIPOU3BOIUTEIICH TIO MOTOMCTBY. OTOOP MO TEHOTHITY C IIOMOIIBIO OIICHKU (PeHOTUIIA TOTOMCTBA M OTOOP 10 FeHOTHITY ¢ TToMoIbio aHanmm3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METO/] CEJICKITMOHHON paboThl. PamnaMoHHbIiN 1 XUMUYECKUN MyTareHe3 Kak HICTOYHUK MYTAIi Y KyJbTYPHBIX
¢dbopM opranuzMoB. Mcmonp3oBaHHEe T€HOMHOTO PEAAKTHPOBAHUS W METONOB pekoMOmMHaHTHBIX JIHK mist monmydeHwss MCXOAHOTO Martepuana s
CEJICKIIHH.

[Tonmyyenue moumion10B. BHyTpuBuaoBas rudpuan3aius. ban3kopoacTBEHHOE CKpeIIMBaHKE, WM HHOpUIUHT. HepoicTBEHHOE CKpeIIBaHHKE,
win ayrOpununr. ['eTepo3uc u ero npuuuHbl. Mcmonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas rubpuamsanus. [Ipeomonenue Oecrutonus
MEKBHJIOBBIX THOPHIOB. JIOCTHIKEHUS CENIEKIINHU PACTEHUN U KUBOTHBIX. « 3€1EHASL PeBONIOYUSLY.

CoxpaHeHHe M H3y4eHHE T€HETHYECKHX PECYpCOB KYIbTYPHBIX PACTEHUH M WX JUKUAX POAWYEH A1 CO3AaHMs HOBBIX COPTOB M THOPHIIOB
CEJIbCKOXO3SIUCTBEHHBIX KYIbTYp. M3yuenue, coxpaHenue u YnpasieHue 2eHemUuyecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX VIVYULEHUS CYUeCmBVIOWUX U CO30AHUSA HOBbLX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCAe C NPUMEHEHUEM COBPEMEHHbIX MEemOo008
HAYYHBIX UCCIe008aHULL, NepedosblX udell U NepCReKmUBHbIX MeXHOL02ULL.

JeMoHCcTpanun

[Hoptpetsi: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.



Tabnuuel U cxembl: «LleHTpbl MPOUCXOKAEHUS U MHOI000pa3us KyIbTYPHBIX PACTEHUN», «3aKOH TOMOJIOTMUECKUX PSAJIOB B HACJIEICTBEHHOU
M3MEHYUBOCTHY, «MeToabl cenekiumn», «Otaanénnas rudpuanzanusy», «Myraresesy.

JlabopaTopHas padora «/3yueHne cOpTOB KyJIbTYpHBIX PACTEHUI U MOPOJ JOMAIIHUX KUBOTHBIX).

JlabopaTtopHasi pa6ora «/3yueHne METOJIOB CEJICKIIUN PACTCHUIN.

IMpakTnyeckas padora «IIpuBuBKa pacTeHUII».

JIkckypeust «OCHOBHBIE METOJBI M JOCTHIKEHHS CEJIEKIMU PAcTeHUHl W JKUBOTHBIX (HAa CEJIEKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epmy,
COPTOUCIIBITATEIbHBIN YYACTOK, B TEIUIMYHOE XO35HCTBO, B 1a00paTOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOI0THSA U CHHTETHYECKast OMOJIOTHA

OOBeKThI, UCHIOIb3yEMblE B OMOTEXHOJIOTUH, — KIETOYHbIE U TKaHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MbI, UX XapaKTEepHUCTHKA. TpaJullMOHHAS
OMOTEXHOJOTHS: XJIeOoneyeHne, NoaydeHHe KUCIOMOIOYHBIX TPOAYKTOB, BUHOAENNE. Mukpoouonoruueckuii cuHTe3. O0beKThl MUKPOOHOIOTHUECKUX
texHosoruil. [Ipon3BoacTBO O6€nKa, aMUHOKHCIOT M BUTAMHHOB.

Coznanue TeXHOJIOTH U MHCTPYMEHTOB 1LI€JICHANPAaBIEHHOTO N3MEHEHHUSI M KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJTYYEHHs] OPTaHU3MOB U UX
KOMITOHEHTOB, COZICPKAIIUX HE BCTPEUAIONINECS B IPUPOIe OMOCUHTETUYECKUE TTYTH.

Knerounas nrnxenepus. MeTobl KyJabTypbl KJIETOK U TKaHEH pacTeHu# 1 )kuBOTHBIX. Kprobanku. CoMaTrueckasi rTHOpUaN3anys 1 COMaTHIeCKUN
smOpuorenes. lcronb3oBaHue ramioWJ0oB B CEIEKUUU pacTeHUM. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonv3osanue MOHOKIOHATbHBIX U
NOJMUKIIOHANbHBIX anmumen 8 Meduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEKOHCTpYKIUS SHIEKICTOK M KIOHMPOBAHHE XUBOTHBIX. MeTon
TpaHCIUIAHTALUU 1P KIETOK. Texnonocuu 0300posieHus, Kyibmusupo8anus U MUKPOKIOHANbHO20 PASMHONCEHUS] CEIbCKOXO3AUCMEEHHBIX KYIbMYP.

XpoMOCcOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIN CHHTE3 TeHa M KOHCTpyupoBaHue pekoMmOuHaHTHBIX JIHK. Cozodanue mpamnceenmnvix
opeanu3mos. JIOCTHKEHUs U ePCIEeKTUBBI XPOMOCOMHOMN M T€HHOM MHKEHEpHUU. DKOJIIOTHYECKHUE U STHYECKUE MPOOJIEMbl TeHHOW MHXKEHEPHUH.

Menuuunckue 6uorexnosnoruu. Ilocrrenomuas nudposas menuuuna. [1IP-auarnoctuka. MeTabonoMHBbIN aHaNU3, TEHOLIEHTPUUECKUNA aHAJIN3
MPOTEOMa YeNOBEeKa JJIsl OIEHKH COCTOSIHUS €TO 3/10pOBbs. Vcmonb3oBaHME CTBOJIOBBIX KIJIETOK. TapreTHas Tepamnus paka. 3D-OuomHxeHepus st
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIHMIMHCKUX TEXHOJOTHH, CO3JaHUS KOMIUICKCHBIX TKAaHEH COYETAaHMEM TEXHOJOTHH TpEXMEPHOTro
OMONPUHTHHTA U cKaQOJIANHTA IS PELIEHUS 33/1a4 IePCOHATM3UPOBAHHON MEIMLIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IIEJbI0 oOecredeHus: KOMOMHUPOBAHHOW 3aluThl OT Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYISPHBIX
MexaHu3MoB (yakronupoanus PHK-conepxamux BUpycoB, BEI3BIBAIOIINX 0CO00 OMAacHbIE 3a00JIeBaHUS YEIIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuup! u cxemsl: «Mcnoap30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIJICHHOM NIPOU3BOACTBEY, «KneTounas nmxenepus», «I eHHass HHXEHEPUSD».

JlabopaTtopHnasi pabora «3yueHne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTuyeckasi padora «llonyyeHue MOJTOYHOKUCIBIX TPOJYKTOBY.

JIKcKypens «broTexXHONIOTHs — BaKHEWIIasi MPOU3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE MTPOU3BOJICTBO).



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacoB
Nenn/m | HamMeHOBaHHe pa3esiOB M TeM MPOTrPaMMbI Beero Konrpoabunie  Ilpakruueckue | IJIeKTPoHHbIE (U (ppOBLIE)
padoTbI padoTbI o0pa3oBaTe/ibHbIE pecypchl
1 buonorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yYEHUE 2
3 buonorus knetku 2 0.5
4 XUMUYEeCKask OpraHu3aius KIeTKH 10 1
5 Crpoenuie U QyHKIIUH KICTKH 8 2
5 OOMeH BellecTB U NMpeBpallleHrue YJHEPTUU B 9 1
KJICTKE but6mmoreka [IOK
7 HacneacrBennas nHdopMaIus 1 peaau3anus eé 9 0.5 http§3/ /m.edsoo.ru/7f413368
B KIIETKE http://school-
8 JKu3HeHHBIN MK KIETKH 6 1 ;f[)tll?/%fi%ﬁ?m/).
9 Crpoenue U pyHKIIMH OpPraHU3MOB 17 1.5 mptember.ru Jarok/
10 Pa3mHOXkeHMe U pa3BUTHE OPTAHU3MOB 8 1.5 http://djvu-inf.narod.ru/
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 05 http://biology.ru/index.php
U3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0,5
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 ['eneTuka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTexHonorus u cuHTeTHYECKast OMOJIOTUS 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 12,5



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KoaunuyecTBo yacoB

Ne Jara
u/n Tema ypoka Beero Konrtpoabubie | IlpakTHuyeckue W3yuenus JJIeKTpOHHBbIE HH(PPOBBIE
padoTbI padoTbI o0pa3oBaTe/IbHbIE pecypchl
1 Bronorus kak KOMIUICKCHAsI HAyKa U 1
KaK 4aCTh COBPEMEHHOT0 00IIECTBa
2 JKuBbIE CHCTEMBI M MX CBOMCTBA 1
3 YpoBHEBas OpraHU3aIys KUBBIX 1
CHUCTEM bubmuorexa [IOK
A VICTOpHS OTKPBITHS 1 M3YYEHHS | https://m.edsoo.ru/7f413368
kietku. Kierounas teopus http:/school-
N N collection.edu.ru/).
MeToabl MOJICKYIJISIPHON M KJICTOYHOM BTRR
ouonoruu. [Ipaktuyeckas padora hitp://ebio.ru/
s eHH.e METOLOB KIETOUHO http://bio.1september.ru/urok/
5 n ! 1 0.5 http:/djvu-inf.narod.ru/
6uonoruu (xpomarorpadus, . :
http://biology.ru/index.php
anextpodopes, tuddepeHmanbHOe
nenTpudyruposanue, [TLP)»
XUMHUYECKUN COCTaB KJIETKH.
6 MuHepanbpHbIe BEIIECTBA KIETKH, UX 2
Ouosiornyeckas poJb
Opranudeckue BemecTBa KISTKH —
O6enku. CBolicTBa, KIacCUpUKALIHS 1
7 ¢dbyrakun 6enxoB. JlabopaTopHas 2 0.5
pabota «O0Hapy)KeHHEe OEITKOB C
MIOMOIIIbIO KAYECTBCHHBIX PEAKITUI)
2 OpraHuyeckue BeniecTBa KJISTKA — 1
YTIICBOJIBI.
9 Oprannyeckue BeniecTBa KJIeTKA — 1
JIUTIH TG



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
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10

Hyxneunossie kucnorsl. JIHK n PHK.
JlaGopatopHas pabora «MccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK pa3JU4HbIX OPraHU3MOBY

0.5

11

Crpoenue u pynkiun ATO. Ipyrue
Hykieo3uaTpudocdatsel (HTD)

12

CexsennpoBanue [IHK. Metonbt
T€HOMUKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKH. METOABI CTPYKTYPHOMU
Ounoaoruu

13

Tunel knerok. [Ipokapuornueckas
KJIETKA

14

CtpoeHune 3yKapuOTUYECKOM KIIETKH.
[TpakTrueckas padota «M3yueHnue
CBOMCTB KJIETOUHOI MEMOpaHbI».
[ToBepXHOCTHBIN anmapat KJIETKU

0.5

15

OnHOMeMOpaHHbBIE OPraHOU bl KIETKH.

[IpakTrueckas padota «M3yueHue
JBU>KEHUS IIUTOIIA3MbI B
PACTUTEIBHBIX KJIETKaX»

0.5

16

[TomyaBTOHOMHBIE OPTaHOUIBI KIIETKHU:
MUTOXOH/IPHH, TUTACTH/IBL.
JlaboparopHas pabota «MccnenoBanue
TUTa3MOJIA32a U JIETUIa3MOJIN3a B
PACTUTEIBLHBIX KICTKAX)

0.5

17

HememOpaHHBIE OpraHOHIBI KIIETKH.
Crpoenue U QyHKINH sIpa

18

CpaBHuTeNIbHAs XapaKTEPUCTHKA
KJIETOK dyKapuoT. JlabopaTtopHas
pabora «M3ydyeHue cTpoeHus: KIETOK
pa3IUYHbIX OPraHU3MOBY

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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19

ACCUMWISIIIMA U TUCCUMUIISIIIUS — JBE
CTOpOHBI MeTaboM3Ma. Tumnel oOMeHa
BemiecTB. JlabopaTopnas padora
«M3yueHne KaTalIuTUIECKOM
aKTUBHOCTH (pepMEHTOB (Ha IpuUMepe
aMUJIa3bl WM KaTallasbl)»

0.5

20

DepMEHTATUBHBIN XapaKTep Peakuii
KJIETOYHOT0 MeTaboIu3Ma.
JlaGopaTtopHast pabota «3y4uenue
(epMEHTAaTUBHOTO PaCIEIICHHS
NEPOKCH/IAa BOJIOPO/IA B PACTUTEIbHBIX
Y )KMBOTHBIX KJIETKax». benku-
AKTUBATOPbI U OEJIKU-UHTHOUTOPHI

0.5

21

ABTOTPOQHBIN TUI OOMEHA BEILIECTB.
dorocuHTe3. XEMOCUHTES.
JlaGopatopHas pabota «CpaBHEeHHE
nporeccoB poTocuHTE3a U
XEMOCHHTE3a»

0.5

22

AHa3poOHBIE OpraHU3MBbL. Buisr
oposxenus. JlaboparopHas pabota
«CpaBHEHHE TIPOIIECCOB OPOKECHUS U
JIBIXaHHSD)

23

AdpoOHBIE OPraHU3MBbL. DTaIbl
9HEpPreTHYecKoro oomMeHa. JHeprus
MEMOpPaHHOTO IpaJlu€HTa MPOTOHOB.
Cunte3 AT®: paboTa npoTOHHOM
AT®-cuHTa3bI

24

Peakuuu MaTpu4HOro CUHTE3A.
TpaHckpunus — MaTPUYHBIA CHHTE3
PHK

bubmuorexa [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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25

Tpancisinus u e€ sransl. Konuposanue
aMHHOKUCIOT. Pons pubocom B
OuocuHTe3e Oenka

26

Opranuzanys resoMa y IpoKapuoT 1
3YKapuoT. MOJIEKYIISIPHBIE MEXaHU3MBbI
JKCIPECCUU I'€HOB Y 9YKapUuOT

27

Bupycsl — BHEKJIETOUYHBIE (OPMBI
KU3HH U O0JINTaTHBIC TIAPA3UTHI.
[paktuyeckas pabora «Co3nanue
MOJIeNN BUpyca». BupycHbie
3a00JIeBaHHS Y€JIOBEKA, )KUBOTHBIX,
pacTeHui

0.5

28

HaHoTexHOJIOTHM B OHOJIOTUH U
MEINIAHE

29

JKv3HEHHBIN HUKI KIeTKA. MaTpu4HbIi
cunte3 JJHK

30

Xpomocowmel. JTabopaTopHas pabora
«M3yueHne XpoMOCOM Ha TOTOBBIX
MUKponpenaparaxy. [lerenue kieTku
— MHUTO3

0.5

31

Tune! knerok. Kaprokunes u
nuTokuHe3. JlaboparopHas padora
«Habmoienre MUTO3a B KIIETKaX
KOHYMKA KOpeIIKa Jiyka (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

32

Perynsauus >KM3HEHHOTO ITUKJIA KIIETOK.
OpraHusMm Kak €IMHOE LIeJI0€

33

Tkanu pacrenuii. JlabopaTopHas
pabota «M3yuyeHue TKaHel pacTeHU»

0.5

34

TkaHU )KUBOTHBIX U YETIOBCKA.
JlaboparopHas pabota «3yuenue
TKaHE! KHBOTHBIX)

0.5

bubmuorexa [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

35

Opransl. CucTeMbI OPraHoB.
JlabopaTopHas padota «3yueHue
OPTaHOB LIBETKOBOT'O PACTCHHSDY

0.5

36

Omnopa Tena opraHu3MoB. /[BuxeHue
OpraHU3MOB.

37

[Tutanue opranu3moB. [Tutanue
IIO3BOHOYHBIX ) KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eJoBeKa

38

Jpixanue opranu3moB. J[pixanue
NIO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA

39

40

TpaHcropT BeleCTB y OpraHu3MOB.
KpoBeHocHas cuctema o3BOHOYHBIX
KMBOTHBIX U YEJIOBEKa

Brinenenue y opranu3mMoB. 3anmura y
opranu3moB. IMmyHHas cuctema
YyeJioBeKa

41

Pa3gpakuMocTs U peryisauus y
OpraHu3MoB. ['ymMopanbHas perymsuus
U SOHOAOKPHUHHAA CUCTCMA JKUBOTHLIX U
YeJIOBEKA

42

DopMBbI pa3MHOKEHHUSI OPTaHU3MOB.
ITonoBoe pazmHoxkeHue. Meiio3

43

I'amerorenes. O6pa3zoBaHue U pa3BUTHE
NOJIOBBIX KieTOK. JlabopaTopHas
pabota «M3ydyeHue cTpoeHHs MMOJIOBBIX
KJIETOK Ha FOTOBBIX MUKpOIpenapaTax»

0.5

44

NunuBuayansHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3. 3aKIaaKa
OpPraHoB U TKAHEHN U3 3aPOJBILIEBBIX
JIMCTKOB

bubmuorexa [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).
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http://biology.ru/index.php
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45

PocT u pa3BuTHE )KUBOTHBIX.
JlabopaTopHas pabota «BrisiBiieHue
PU3HAKOB CXOJICTBA 3apOIbIIIEH
TI03BOHOYHBIX KHBOTHBIX)

0.5

46

Pa3sMHOXeHUE U pa3BUTHE PACTECHUM.
Jlaboparopnas pabota «CtpoeHue
OpPTaHOB Pa3MHOYKEHHS BBICIITNX
pacTeHun»

0.5

47

HcTopusi cTaHOBJICHUS M Pa3BUTHS
TCHETUKHU KakK HayKu. OCHOBHBIC
MIOHSTHS Y CUMBOJTBI TEHETHKH.
JlaGopaTopHas pabota «JIpo3oduina kak
00BEKT TCHETUYCCKUX HUCCIICIOBAHUI

0.5

48

3aKOHOMEPHOCTH Haclle10BaHUs
npu3HaKoB. MoHOruOpuHOE
ckpemmBanue. [Ipakruueckas pabora
"N3ydyeHue pe3yapTaToB
MOHOTHOPUIHOTO CKPEIINBAHHS Y
npo3ohuisr”

0.5

49

HuTtonmornyeckue OCHOBBI
MOHOFI/I6pI/IIIHOFO CKpCIIMBaHMA.
AHanuzupyroliee cKpeluBaHue.
HenonHnoe nomuHnpoBanue

50

JlurubpuiHoe cKperuBaHue.
[IpaxTrueckas pabora «3yuenue
pe3yNbTaTOB JUTHOPUIHOTO
CKpEILIMBAHUS Y APO30(HIIBI

0.5

51

L[I/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI
I[I/II‘I/I6pI/IHHOFO CKpCIIMBaHMA.
CI_[eHJ'IeHHOG HaCJICAOBAHHUC ITPHU3HAKOB

52

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

bubmuorexa [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).
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53

I'eneTnka momna. I'eHOTHIT Kak
1enocTHas cucrtema [ 'eHeTnueckui
KOHTPOJIb Pa3BUTHSI PACTCHUH,
JKMBOTHBIX M YEJIOBEKa

54

M3MeHuHnBOCTH MpU3HAKOB. Buibl
U3MEHYMBOCTH. MoaupuKaImoOHHAS
N3MEHYNBOCTD

55

Bapuanumonnslii psa v BapuaioHHas
kpuBas. JlabopaTopHas pabora
«HccnenoBanre 3aKOHOMEPHOCTEH
MOTU(PHUKAITIOHHON H3MEHUYHUBOCTH.
[TocTpoeHue BapHaIlIOHHOTO psAa U
BapUALlMOHHON KPUBOM»

0.5

56

I'eHoTUnIMYECcKass U3MEHUYHUBOCTb.
KoMOunaTuBHAS H3MEHYHUBOCTh

57

MyTanuoHHast U3MEHYUBOCTb.
[paktuyeckas padora «MyTtanun y
Tpo30¢ Bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

58

3aKOHOMEPHOCTH MYTaI[HOHHOTO
npoiiecca. DMUTeHeTHKA U
AMUTeHOMUKA.

59

I'enernka yenoseka. [IpakTnueckas
pabota «CocTaBieHre U aHATIU3
POAOCIOBHONY». MeTOIbl METUIIMHCKOMN
T'€HETHUKHU. SHAUEHHE MEIUIIMHCKOMN
TE€HETUKH B MPEOTBPAILICHUN U
JICYeHUU TeHETUYEeCKUX 3a00eBaHni
YyeJI0BeKa

0.5

60

OcHOBHBIE NOHATHUSA CeNEKIUU. MeTo b
CeJIEKIIMOHHOM paboThl. JIabopaTtopHas
pabota «/3yueHne copToB KyJIbTYypHBIX

0.5

bubnuorexa [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).
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bubmuorexa [IOK
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pacTeHui U MOPOJ TOMAIITHUX
YKUBOTHBIX»

JloCTH>KEeHMsI CENEeKIUN PACTEHUM U

61 KUBOTHBIX. [IpakTHueckas padora 2 0.5
«IIpuBuBKa pacTeHHI»
buoTexHonorus kak Hayka u oTpaciib

62 npousBojicTBa. [IpakTuyeckas pabota 1
«M3yueHne 00beKTOB OMOTEXHOJIOTHUI

63 OcHOBHBbIE HaNpaBICHUS 1
CUHTETHYECKON OUOJIOTHH.
XpOMOCOMHAsI ¥ T€HHAsl UH>KEHEPHS.

64 Menunuackue OMOTEXHOIOTUN 3
Peseps

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME

http://school-
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