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HOACHUTEJIBHAS 3AIIMCKA

[Tporpamma no yuebnomy npeamery "buonorus” (nanee - OMONOTHS) HA YPOBHE CPEIAHEr0 OOIIETO
obOpa3oBanusi paszpaborana Ha ocHoBe DenepanmpbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanun B Poccuiickoit ®enepanum», ®PI'OC COO, Konnenumu npenomaBaHus y4eOHOTO
npeamera «bHooTus» U OCHOBHBIX TOJIOKEHUH (eepantbHOl pabodeli mporpaMMbl BOCTIUTAHHSL.
Pabouass mporpamma mo Ouwosorun st 10 «B» kiacca cocTaBjieHa HA OCHOBE CIICTYIOIINX
JIOKYMEHTOB:

®enepanpubiii 3akoH 0T 29.12.2012 No 273-03 «O06 obpazoBanuu B Poccuiickoit ®denepanum» c
y4€ToM M3MeHeHul, BHecEHHBIX [Ipukazom Munmnpocsemenus ot 31.07.2020 Ne 304 (B penakuuu oT
23.05.2025 N 114-®3).

ObnacTHoii 3akoH «O6 o6pazoBanuu B PoctoBckoii obmacti» ot 14.11.2013 Ne 26-3C (B penakuuu oT
7.11.2024 Ne 209-3C.

[Ipukaz Munnpocsemenuss «O0 yrBepxkaeHun Ilopsaka opraHmzanuu U OCYIIECTBIICHHS
00pa3oBaTeIbHOM  JESITENTPHOCTH 1O  OCHOBHBIM  00IIE0Opa30BaTENbHBIM  IpOrpaMMaM  —
00pa3zoBaTeNIbHBIM TIpOrpaMMaM Ha4daJIbHOTO OOIIEer0, OCHOBHOTO OOIIEro W CpeIHero oO0mIero
obpazoBanus» oT 22.03.2021 Ne 115 (B pemaxiuu [Tpukazos Munnpocsemenust Poccun ot 22.09.2023
Ne731).

[Mpuka3 MunuctepcrBa npocserieanss PO ot 26.06.2025 Ne 495 «O06 yrBep)kacHUH (eaepaTbHOTO
nepeyHsi y4eOHUKOB, JOMYIIEHHBIX K MCIOJIb30BAaHUIO NIPU Peau3allii UMEIOIINX rOCyAapCTBEHHYIO
aKKpeUTalri0 00pa30BaTENbHBIX MPOTpaMM Ha4YaJlbHOTO OOIEro, OCHOBHOTO OOILEro, CpPeaHEero
obmiero o0pa3oBaHUsl OpraHU3alMsSMHU, OCYIIECTBISIOIMIMMU OOpa30BaTEIbHYIO JAEATEIbHOCTh U
YCTaHOBJICHUS MPENIENIbHOIO CPOKa HCIOJIB30BAaHUS HCKIIOYEHHBIX Y4eOHHUKOB M Pa3pabOTaHHBIX B
KOMIUIEKTE C HUMH Y4EOHBIX TTOCOOUI».

[Tpuka3z MunucrepctBa npocBemenns PO ot 18.07.2024 Ne 499 «O6 yrBepxaeHuu (deneparibHOTO
MIepeyHs AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO NIPU PeaTU3aIiu
MMEIOLUX TOCYJAapCTBEHHYIO AaKKpEAWUTAlMI0 O00pa30BaTeNIbHBIX MPOTpaMM HadyajlbHOTO OOIIero,
OCHOBHOTO OOIIIETO, CPETHETO OOIIEro 00pa3oBaHMSI.

IIpukaz MunucrepctBa IlpocBemenns Poccuiickoin @Pemepammu ot 12.08.2022 Ne732 «00
yTBep:kaeHun ¢eiepajbHOr0 rocyJapcTBEHHOI0 00pa3oBaTe]bHOr0 CTAHAApPTa CpeaHero
00111ero 00pa3oBaHUNA».

IIpukaz MunnpocBemenuss Poccum ot 18.05.2023 Ne 371 «OO6 yrBepkaeHuu denepaibHOM
00pa3zoBaTeIbHON MPOTPaMMbI CPeIHero 001ero oopa3oBaHusa» ¢ u3MeHeHusMH ot 1 deBpans 2024
r. Ne 62 u 19 mapta 2024 r. Ne 171.

Metonuueckne pexkoMeHganuu «CUcTeMa OIEHKH JOCTIDKCHUH IUIAHUPYEMBIX —MPEIMETHBIX
pe3yJIbTaTOB OCBOCHHS ydeOHOTO npeamera «buomorus » (2023).

Konuenmus npenoaaBanust buonoruu B PO (pacnopsokenue [IpaBurensctBa PO ot 9.04.2016 Ne 637-
p)-

®denepanbHas paboyas mporpaMMa BOCHHMTaHUA AJisi 001Ie00pa3oBaTenbHbIX Opranu3anuii (o1o00peHa
pemieHueM (eaepaibHOro yueOHO-METOAMYECKOT0 00beIMHEHUS IO 001IeMy 00pa30BaHUI0, TPOTOKOI
ot 23 uronst 2022 1. Ne 3/22).

[TocranoBinenne I'71aBHOrO rocynapCTBEHHOrO caHuUTapHOro Bpauda Poccuiickoit ®enepanuu OT
28.09.2020 r. Ne 28 "OO yrBepkaenun canutapHbix mnpasuin CII 2.4, 3648-20 "CanutapHo-
SMUIEMHUOJIOTUYECKUE TPEOOBAHUS K OPraHM3aIlsIM BOCIHUTAHHS U OOYYEHHs, OT/IbIXa U O3I0POBICHHS
neteit u monoaexu" (3apeructprupoBad MunnctepctBoM roctunu PO 18.12.2020 Ne 61573).
[TocranoBinenne I'71aBHOrO rocynapCTBEHHOrO caHUTapHOro Bpada Poccuiickoit ®enepanuu o1
28.01.2021 Ne2 «O6 yrBepxxnenun CanlluH 1.2.3685-21 «I'urnennyeckre HOPMAaTUBBI U TpeOOBAHUS
K o0ecriedeHnto 0e30macHOCTH U (Wiu) O0e3BpeHOCTH Ul YeloBeka (pakTopoB cpeibl OOUTaHHS» C
n3meHeHusmu ot 30.12.2022.

OcHoBHas oOpazoBaTesbHasl MMporpaMma CpeiHero oomero oOpazoBaHMs, YTBEPKIAEHHAS MPUKA30M
mupekropa oT 30.08.2025 Ne545.


https://www.consultant.ru/document/cons_doc_LAW_505819/

VYuebnbtii mman MAOY «JIuneit Ne 11» na 2025-2026 yueOHBIH TroJ, YTBEPKIAEHHBIH MPHUKA30M
mupekropa oT 30.08.2025 Ne545.

[Tono>xenne o padoueit mporpamme MAOY «JIuneit Ne 11», yrBepx)a€HHOE MPUKA30M ITUPEKTOpA OT
22.08.2025 Ne471 .

Kanennapusiii yueOnsiii rpagux MAOY «Jluneit Ne 11» na 2025-2026 yueOHbIi 10, yTBEPKIAEHHBIH
npukazoM aupekTopa ot 23.08.2025 Ne 455.

Peanuszanus JIoHCKOTO pEerMOHaIbHOTO KOMIIOHEHTa (//PK) MpOUCXOIUT B TEUEHHUE I0Ja B TEMax
IIPOrpaMMbl, KOTOpBIE IO COAEPKAHMIO COOTHOCSATCS € peruoHanbHoi Temartukou (10-12% ot
00IIero KOJIMYEeCTBA YacoB).

OBIIASA XAPAKTEPUCTUKA YUYEBHOI'O MIPEIMETA «BUOJIOT'USI »

VYueOnslil npeamer «buonorus» yrayOnénHoro ypoBHs uzyueHus (10—11 kmaccsl) siBisietcs
OJIHUM W3 KOMIIOHEHTOB MHpeiaMeTHON obnactu «EcTecTBeHHO-HayuHble npeaMeTb». COoriacHo
nosoxkeHusiM @I'OC COO npoduiibHbIe yueOHbIE TPEIMETHI, H3y4aeMble Ha YriyOJEHHOM YpOBHE,
SIBJISIIOTCA criocoOoM auddepeHmanuu o0ydeHus Ha ypOBHE CpPEIHEro o0Iero odopasoBaHUs U
MIPU3BaHbl 00ECTIEYNTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM, CPEIHUM OOIIMM, CPETHUM
npodeccuoHaIbHBIM U BBICIIUM OOpa3oBaHMEeM. B TO ke Bpems KaXIblil M3 3THUX Y4eOHBIX
MpeIMETOB JOJKEH OBbITh OpUEHTHPOBAH Ha MPHUOPUTETHOE pelIeHHe 0o0pa30BaTeNbHbBIX,
BOCIIUTATENbHBIX W Pa3BUBAIOLIUX 3aJad, CBS3aHHBIX ¢ HpodopueHTtanueil oOydaronmxcs Hu
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOM 00J1lacTH Hay4yHOTO 3HAHMS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIMIIMHOM, SKOJIOTHEH, TICUXO0JIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMYy mpeamery "buonorus" ma€r mpencraBiieHHE O IEIM M 3a1adax
u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOn€HHOM ypOBHE, ompelenser o0s3aTeabHOoe
(MHBapMaHTHOE) TMpPEAMETHOE COJEp)KAHUE, €ro CTPYKTypUPOBAHME IO pasjeliaM U TeMaMm,
pacnpezenieHue 1o KjiaccaMm, peKOMEHJyeT MOCeI0BaTeIbHOCTh U3yUeH s YueOHOro MaTtepHuala C
y4ETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Yy4€OHOTO MPOLecca, BO3PACTHBIX
ocobeHHOCTel o0yJaromuxcs. B mporpaMme 1o 6uosioruu peaan3oBaH MPUHIIUI TPEEeMCTBEHHOCTH
C wu3ydyeHHMeM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 00m1ero oOpa3oBaHus, Onarogaps dYemy
MPOCMATPUBAETCS HAMPABICHHOCTh Ha TMOCIEAYIOUlee pa3BUTHE OWOJIOTMUECKHUX 3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJOTHYECKOIO
MBIIILJICHHS, IPEICTaBICHHUM O 3I0pOBOM 00pa3e >KU3HH, Ha BOCIUTaHHE OEpeKHOr0 OTHOIICHUS K
OKpY)Xarolleld MpUpoAHON cperne. B mporpamMme mo OHOJOTHMM TakXKe MOKa3aHbl BO3MOKHOCTH
yuebHoro mpenmera «buornorus» B peanusanuu TpeboBanuit GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METANpeIMETHBIM U MPEAMETHBIM pe3ylbTaTaM oOydeHus U B (HOpPMHUPOBAHHUU
OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBHOW JEATEIBHOCTH OOYydYalolUXcs 10 OCBOCHHUIO
coJiep>KaHus OMOJOrHYecKoro oopa3oBaHus Ha YPOBHE CpeHEro o0Iero oopa3oBaHusl.

YueOusblii mpenmer «buosorus» Ha ypoBHE cpeAaHero ooOmero oOpa3oBaHHs 3aBepIIacT
Ouosornyeckoe oOpa3oBaHME B LIKOJIE M OPUEHTUPOBAH HA PACHIMPEHHE M YIIIyOJeHHe 3HaHMN



o0yJaromuxcs 0 )KUBOU MPUPOE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOUM OHOJIOTHH, SMOPUOIOTHH
1 OMOJIOTHH Pa3BUTHSL, TEHETUKH, CENIEKIIUH, OMOTEXHOJIOTUH, SBOJIFOLMOHHOTO YYCHHUS U SKOJIOTHH.
Nzyuenne yuebnoro npenmera «buonorus» Ha yriayOleHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY O0YYaIOLINXCS K MOCIEAYIONIEMY IOTy4YeHHIO OMOJIOTHYECKOro 00pa3oBaHus B By3ax
W OpraHu3alnusix CpemHero npodeccrHoHaabHOro oOpazoBaHus. OCHOBY €ro Coaep)KaHHs
COCTaBJIIET CHUCTeMa OWOJIOTMYECKUX 3HAHHA, IOJYYCHHBIX NPU H3YUYECHHH OOY4YaroIUMUCS
COOTBETCTBYIOILIUX CHUCTEMATUYECKUX pa3JesioB OWOJIOTMM HA YpPOBHE OCHOBHOIO OOLIETo
oOpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TOJTYYalOT pa3BUTHE. Tak, pacCIIUPEHBI U YTITyOJICHBI
OMOJIOTUYECKNE 3HAHHSI O PACTEHUSX, )KUBOTHBIX, TpH0ax, OakTepusix, OpraHu3Me 4eroBeKa, OOImmx
3aKOHOMEPHOCTSIX JKU3HH, JOTOJIHHUTEIBHO BKIIOUYEHBI OMOJIOTHYECKUE CBEICHUS MPHKIAIHOTO U
MTOWCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIOJIh30BaTh KaK OPHEHTHPHI JUIS TOCIEIYIOUIero
BbIOOpa Mpodeccun. BozMorkHa TakyKe HHTETpamys OMOJIOTHIECKUX 3HAHUN C COOTBETCTBYIOIIUMHU
3HAHHUSIMH, TIOJYYCHHBIMU OOYUYalONUMUCS TIPH W3YYCHUU (U3UKH, XUMUH, Teorpaduu H
MaTeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mpenmery '"buonorus" oTpaxaeT CHCTEMHO-
YPOBHEBBI W HBOJIOIMUOHHBIA MOIXOABI K H3ydeHUIo Ouojoruu. COrjlacHO WM, H3y4aroTCs
CBOWCTBAa M 3aKOHOMEPHOCTH, XapaKTEePHBIE ISl JKUBBIX CHCTEM DPAa3HOTO YPOBHS OpTraHW3aINH,
HBOJIIOIMY OPTraHUYECKOro MUpa Ha 3emiie, COXpaHEeHUs OMOJIOTrHYEeCKOro pa3HOOoOpa3us IIaHETHI.
Tak, B 10 kiacce u3y4aroTCsi OCHOBBI MOJIEKYJIIPHOM M KIETOYHOW OMOJIOTHMH, SMOpPHOJIOTUU U
OMOJIOTUU Pa3BUTHS, TEHETUKH W CENEKIMH, OMOTEXHOJOTHHM W CHHTETHYECKOW OWOJIOTHH,
AKTYATM3UPYIOTCS 3HAHUS OOYyJaromIuXxcsi MO OOTaHWKE, 300JI0THH, aHATOMUH, (HU3HOJIOTHH
yenoBeka. B 11 krjacce M3ydaroTcs HBOJIIOIMOHHOE YYEHHME, OCHOBBI 3KOJIOTMM M YYEHHE O
ounocdepe.

VYueOnpli mnpenMer «buosiorus» Tpu3BaH 00ECTICUUTh OCBOCHHUE OOYJAIOITUMHUCS
OMOJIOTMYECKUX TCOPUI U 3aKOHOB, UJIEH, TPUHILIMIIOB U MPaBUII, JIEKALIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYyYHON KapTUHBI MHpa, 3HAHUW O CTPOEHUH, MHOrooOpasuu M OCOOEHHOCTSIX
KJIETKW, OpraHu3Ma, [OMyJsluu, OHOLIEHO3a, SKOCHUCTEMbI, O BBIJAIONIMXCS HAyYHBIX
JOCTHKEHHSIX, COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJOTHH, IPUKIIAJHBIX aCleKTax OMOJIOTHYECKUX
3HaHMi. [l pasBUTHA U TOAJEp)KaHUS HHTEpeca OOydalolmuxcs K OHOJIOTHH Hapsay co
3HAYUTENIBHBIM 00BEMOM TEOPETHUUECKOTO MaTepHhalia B COACPKaHUU MPOTpaMMbl MO OHOJOTUU
MPEeIyCMOTPEHO 3HAKOMCTBO C HCTOpPUEH CTAHOBIEHHS M Pa3BUTHS TOW WM HMHOW oOjactu
OMOJIOTHH, BKJIQJOM OTEUECTBEHHBIX U 3apyOeKHBIX YyYEHBIX B pEIICHHE BaKHEHUIIMX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIeM.

HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA « BUOJIOI'US»

Lenp u3ydyenus ydyeGHoro mpenmera «buonorus» Ha yriyOn€HHOM ypOBHE — OBJIA/ICHUE
00y4aroUMUCs 3HaHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHU3aliy KUBBIX CUCTEM Pa3HOTO
paHra M TpHOOpeTeHHe YMEHMH HCHOJb30BaTh 3TH 3HAaHUS B (POPMUPOBAHUM MHTEpeca K
onpenenéHHOW 006JacTu NMpo(ecCHOHANBHOW JEATeNTbHOCTH, CBS3aHHON C Ouosorueid, Wium K
BBIOOPY y4eOHOTO 3aBeieHHs Il TPOJAOIKEHNS OHOJIOTHYECKOT0 00pa3oBaHusl.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpeamera «buosorus» Ha yriyOJaEHHOM YpOBHE
o0ecrieunBaeTcsl pelIeHUeM CIeAYIOLUX 3a1ay:

OCBOEHHME O00YJarOIIMMUCS CUCTEMbI OMOJIOTHYECKUX 3HAHHUH: 00 OCHOBHBIX OMOJIOTHUYECKUX
TEOpUSAX, KOHLEMIMUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M MpaBHUiIaX, COCTABJISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAayUHYI0 KAPTHUHY MHpPA; O CTPOEHUH, MHOT000pa3HH U 0COOEHHOCTSX



OMoNOTHYeCKNX cucTeM (KIIeTKa, OpraHu3M, MOMYJSIHs, BHUA, OHOTEOIeH03, Ouocdepa); o
BBIJAFOIINUXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

03HAKOMJICHHE OOYUAIOIIUXCs ¢ METOIaMU MTO3HAHWS )KUBOW TTPUPOJIBI: UCCIIEA0BATEIIHCKUMU
METO/JaMU OWOJIOTUYECKUX HayK (MOJICKYJISIpPHOW W KJIETOYHOW OHONOTHH, SMOPUOJNOTHH H
OMOJIOTUM Pa3BUTHS, T'CHETHKU W CEJCKIUH, OMOTEXHOJOTMU W CHHTETUYCCKOW OWOJIOTHH,
MAJICOHTOJIOTUH, OKOJIOTHH); METOJaMU CaMOCTOSTEIIBHOTO  IPOBEICHUS  OHOJIOTHICCKUX
ucciueoBaHuM B jabopatopud U B mpupoae (HaOmoneHue, H3MEpeHue, OAKCIEPUMEHT,
MOJICTTUPOBAHUE);

OBJIaJICHUE OOYYAIONIUMUCS YMEHHUSAMHU: CaMOCTOSITCIbHO HAaXOJWUTh, AHAIM3UPOBATH H
MCII0JIb30BaTh OMOJIOTMYECKYI0 HWH(OPMAIIHMIO; MOIB30BATHCSI OMOJOTHYCCKOW TEPMHUHOJIOTHEH H
CUMBOJIMKOM; YCTaHABIIUBATE CBS3b MEXKTy PA3BUTHEM OHOJIOTHH M COIUATBHO-DKOHOMUYICCKIMH 1
IKOJIOTHYECKUMH TIPOOJIeMaMU YeJIOBEYECTBA; OIEHWBATH TOCICICTBUS CBOCH JIEATEIHHOCTH IO
OTHOIICHHIO K OKpYXKAaMIIeHd TMPUPOIHONH Cpele, COOCTBEHHOMY 370pPOBBIO W  3J0OPOBBIO
OKPY)KaIOIIUX JIIofied; OOOCHOBBIBATH U COOMIOAATH MEphl MNPOPHUIAKTUKM HHQEKIIMOHHBIX
3a00JIeBaHM, TpaBWiia TOBEJIECHUS B MpUpoae U oOecredeHus: O0e30MacCHOCTH COOCTBEHHOM
KU3ZHEJCATCIILHOCTH B YPE3BBIYAWHBIX CHUTYallHUSIX MPHPOJHOTO W TEXHOTCHHOTO XapakTepa;
XapaKTepPU30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHS B 00JIaCTH OHOJIOTHU;

pa3BUTHE y OOYydYalOUIUXCS WHTEUIEKTyaJIbHBIX W TBOPYECKUX CHOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAMOIIAMUCSA OTKPBITHSAMH M COBPEMCHHBIMH HCCJICIOBAaHUSAMU B OHOJIOTHH,
pelraeMbpIMU €0 TpoOJIeMaMH, METOJIOJIOTHEH OHOJOTHYEeCKOTO WCCIICOBAHMS, IPOBEICHUS
OKCIIEPUMEHTAIBHBIX  UCCIICJIOBAHHWMA, pEIICHWS OWOJIOTHMYECKUX  3aJad, MOJCIUPOBAHUS
OMOJIOTHYECKHX 0OBEKTOB M MPOIIECCOB;

BOCIIUTaHHE y OOy4yarouuxcs IIEHHOCTHOTO OTHOIIEHMsI K XHBOM MpPUpOJIE B LIEJIOM M K
OTIEeNbHBIM €€ oOoOBeKTaM U sIBIEHUSAM; (OPMUPOBAHHUE DKOJOTUYECKOM, TEeHETHYEeCKOn
rPaMOTHOCTH, OOIIeH KyJIbTypbl NOBEAEHUS B MPHUPOJAE; WHTErpallid €CTECTBEHHO-HAyYHBIX
3HAHMIA;

npuoOpereHne OOydJarOUIUMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM MPHPOIONOIB30BAHUU
(coOmroeHue mpaBuil MOBEACHUS B MIPUPOJIE, OXPaHbl BUAOB, SKOCUCTEM, OHOC(hEpbl), COXpaHEHUU
COOCTBEHHOTO 3/I0POBbS U 3JI0POBbS OKpYXKAIOLIUX JIOAeH (coOmrofeHus Mep NpOQPHUIAKTUKH
3a0oJsieBaHMii, oOecrieueHue OE30MACHOCTH KU3HEACITEIbHOCTH B YpPE3BBIYANHBIX CHUTYalHsIX
MPUPOJHOTO U TEXHOI'CHHOI'O XapaKTepa) Ha OCHOBE HCIIOJIb30BaHHUS OMOJOTMYECKUX 3HAHUNA U
YMEHHH B MOBCEHEBHOM KU3HU;

CO3JaHME YCJOBUH JUIsI OCO3HAaHHOTO BbIOOpa OOy4YaIOIIMMUCA UHAMBUAYAIHHOM
00pa3oBaTeNIbHOM  TPAaeKTOPHM,  CIIOCOOCTBYIOIIEH  MOCIEAyIEeMy  MpodhecCHOHATLHOMY
CaMOOIIPEeICIICHHUIO, B COOTBETCTBUU C MHAWBUYaTbHBIMU UHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

MECTO YYEBHOT O IIPEJIMETA « BUOJIOT'USA » B YYUEBHOM I1IJIAHE
OOmree 4KcIO 4YacoB, OTBEICHHBIX Ha HM3ydeHHE OWUOJOTHMM Ha YIIyOJIEHHOM YpOBHE
cpenHero obriero oopasosanus, cocrapiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B Heziento), B
11 kmacce — 102 yaca (3 yaca B HEJIENIO).
B 10 xmacce «B» B pamkax opraHu3zaiii KOHTPOJS 3a peanu3aleil MnporpaMmbl
WCIOJIL3YIOTCSl CJEIYIOIINE BUABI MUCHMEHHBIX paboT: KOHTpOJbHas pabota (4), mabopaTopHbie
pabotei(11), mpakTuueckue paboThI(3).

VYuebHas nporpamma paccuutana Ha 102 yaca.
Pabouas nmporpamma no kypcy «buonorus» B 10 knacce «B» coctaBieHa B COOTBETCTBHH €

Y4eOHbIM MJIaHOM, KaJeHJapHbIM y4eOHBIM TparKOM U pacriucaHueM yueOHbIX 3aHsATuil Ha 2025-



2026 y4yebHbIn rog n peanusyerca 3a 98 uvacos. CokpamnieHue Ha 4 yaca OCYIIECTBJICHO 3a CUET
PEe3E€pBHBIX YaCOB, IPEAYCMOTPEHHBIX IIPOTrPaMMOM.

COAEPKAHUE YYEBHOI'O ITIPEJJIMETA «bHOJIOI'US»

Tema 1. Buosorusi Kak Hayka

CoBpemeHHast OHOJNOTHS — KOMIUICKCHAas Hayka. KpaTkas wcTtopus pa3BUTHS OHOJIOTHH.
buonornveckne Hayku W wH3ydaemble HMH TpoOiieMbl. (DyHAaMEHTa bHBIC, NPUKIAIHBIE H
MTOMCKOBBIC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHre OMOJIOTUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA.
[Ipodeccuu, cBszanHbie ¢ Owojorueld. 3HadYeHHE OWOJOTMM B MPAKTHUYECKOM NIE€ATETbHOCTH
YeJIOBEKa: MEJIUIIMHE, CEIIbCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXpaHe TIPUPOIBL.

JdemMoHcTpanuu

[Hoptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apsei, I
Mennens, B. U. Bepunanckuii, U. I1. ITasnos, . . Meunukos, H. 1. Basunos, H. B. Tumodeer-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C NPYrUMH HaykaMm», «CucTema OHWOJOTHYECKUX
HayK».

Tema 2. JKuBble cHCTEMBI U UX H3yUeHHE

JKuBpie cuctembl Kak mpeaMer u3ydeHus Omosioruu. CBOWMCTBA JKMBBIX CHCTEM: €IWHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTD, CIIOKHOCTh U YHOPSAI0YEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPraHU3ALMS, CAMOBOCIPOU3BENECHUE, Pa3IpPaKUMOCTh, U3MEHUNBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHv3alld  KUBBIX CHCTEM: MOJIEKYJISIPHBIMA, KJIETOYHBIM, TKaHEBBIM,
OpraHW3MEHHBIN, TOMYJISIITHOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOTeOIIeHOTUYECKH), OnochepHBbIil.
[Ipoueccel, mpoucxosimue B KUBBIX cucteMax. OCHOBHbIE IPU3HAKH KUBOTO. JKHU3HB Kak dopMma
cyllecTBOBaHUs Matepuu. Hayku, n3ydaromiye >KUBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aliHy.

N3yuenne >xuBBIX cucTeM. MeTroasl Ouosnornyeckod Hayku. HaOmropenwe, u3MepeHwue,
9KCIIEPUMEHT, CUCTEMaTu3alus, Meraanann3. [lonsTue o 3aBUCUMON U HE3aBUCUMOW NIEPEMEHHOI.
[InanupoBanue skcnepumenTa. [loctaHoBka M mpoBepka runorte3. HymeBas runoresa. Ilonstue
BBIOOPKH M €€ J0CTOBEepHOCTh. Pa3zdpoc B Ouonorumueckux JaHHBIX. OIllEHKa TOCTOBEPHOCTH
MOJIYYEHHBIX pe3yJabTaroB. [IpuuMHBI HCKaKEHUsSI pe3ynbTaToB d3kcnepumeHTa. [lonsrue
CTaTUCTUYECKOTO TECTA.

JdemMoncTpanun

Tabnuie! u cxembl: «OCHOBHBIC IPU3HAKY KU3HIY», «bronorndeckue cuctemo», «CBOHCTBa
KUBOW Marepum», «YPOBHU OpraHU3alluu KUBOU HPUPOAbDY, «CTpOECHHE >KUBOTHOM KIIETKW»,
«Tkann KUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEYECKOro oOpraHusma», «buoreouenosy,
«buocdepa», «MeTobl U3YUSHHS )KUBOW TPUPOIBD.

O6opynoBanue: naboparopHoe 00OpyIdOBaHHE Ui MPOBEACHUS HAOMIOACHUN, U3MEPEHHIA,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonb3oBaHME PA3NTUYHBIX METOJOB INPU H3YUYEHHH >KHUBBIX
CUCTEM.

Tema 3. Buosorusi KjaeTku



Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IMHUIA XUBOTO. MCTOpUS OTKPBITHA KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoabl MOJIEKYJISIPHOM W KICTOYHOH OWMOJIOTMH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes,  METoJ  MEYEHBIX  aToMOB,  auddepeHInaTbHoe  HeHTPU(YTHpPOBaHUE,
KyJIbTUBUPOBAHUE KICTOK. M3yueHue QuKcuposanHuix Kiemox. IIEKTPOHHAs MHKPOCKOIIHUS.
Kongokanvnan mukpockonus. Bumanvhoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpetst: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuuper 1 cxembl: «CBETOBOW MHKPOCKOID, «IJIEKTPOHHBIM MHUKPOCKOI», «VcTopwus
Pa3BUTHSI METOJI0OB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpPENapaTbl pPacTUTENbHBIX, >KUBOTHBIX H
OaKTEepHAIBHBIX KIIETOK.

IIpakTnueckas padora «/3ydeHue MeTO/J0OB KJIETOUYHOM Ouosioruu (xpomartorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. Xumuyeckasi opraHuzanus KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U yIbTPaMHUKpPOAJIEMEHThl. Boma u e€ posb
KaK pacTBOpUTEINd, peareHra, ydJyacThe B CTPYKTYPUPOBAHHHM KJIIETKH, TEIUIOPETYISIIHUHU.
MunepasnbHbI€ BellecTBa KIETKH, UX OHoJsiorndyeckas poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKHA. buosiornmueckue monuMepsl. benku. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTyphl 0eIKOBOM MoJieKyibl. [lepBudHas cTpykTypa Oenka, menTuaHas CBS3b.
Bropuunasi, TpeTwuHas, deTBepTUYHAs CTPYKTypwl. JleHarypamus. CBoiicTBa  OEIKOB.
Knaccudukanus 6enxos. buonornueckne GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHOCaxapuabl, TUCaXapyIbl, OJIUTOCAXapuasl U mojucaxapuasl. OOmmil miaH
CTpOeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIriieBoJ0B. buonorndeckue QyHKIIMHN YriIeBOJOB.

Jlunuael. IMuapodunsHO-THAPOPOOHEIE CBOJCTBA. Knaccudukanus JUTIAIOB.
Tpurmunepuapl, Gochoaunuasl, BOCKH, CTEpOoupl. bruonorndeckne GyHKIUW aunuaoB. OOmme
CBOMCTBa OHMOJOrMYEeCKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CamMO3aMbIKaHHIO,
MOJIYIIPOHULIAEMOCTb.

Hykneunosbie kucnotel. JJHK m PHK. Crtpoenue HykiieMHOBBIX KHUCJIOT. HykieoTupl.
[Ipunnun xommiementapHoctu. IlpaBwio Yapradhda. Crpykrypa JIHK — nBoiinas crnupaiis.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yakiuun PHK B kitertke.

Crpoenue monekynsl AT®. Makpospruueckue cBszu B Moisiekyine AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBieHHbIE MNEPEHOCUYMKH, WX (QYHKUMM B  KIeTKe. /J[pyeue
nykneosuompugocghamor (HT®). Cexsennponanue JJHK. Memoows: cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrtpykrypHas Ouonorus: OHMOXMMHYECKHE M OHMO(PU3MYECKHE HCCIEeIOBAaHUS COCTaBa H
MIPOCTPAHCTBEHHOM CTPYKTYphl OMOMOEKyN. Mooderupoganue cmpykmypul u OYHKYUL OUOMONEK) L
U ux komniekcos. Komnvromeprwiti Ou3auin u OpeaHu4ecKull CUHme3 OUOMONEKY U UX HENPUPOOHBIX
aHano2os.

JdeMoHcTpanuu

[Hoptpertsr: JI. [lomunr, Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiaun, @. Canrep, C.
IIpy3unep.

Huarpammel:  «PacmpeneneHne  XMMHUYECKUX ~ DJIEMEHTOB B HEXKHUBOM  MPHUPOAEY,
«Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.



Tabmuupr u cxembl: «llepuomuueckass Tabnuia XWMHUYECKUX D3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemectBa B cocraBe opraHu3smMoB», «CTpoeHHE MOJIEKYIBbl OeKay,
«CTpyKTyphl O€IKOBOWH MOJEKYIbl», «CTpoeHHE MOJIEKYN YrieBoJoB», «CTpoeHHE MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATD».

O6opynoBaHue: XMMUYECKas 1ocyAa 1 000py0BaHuUE.

JladopaTopHas padora «O0HapyxeHHE OETKOB C TOMOIIbIO KAYECTBEHHBIX PEAKIIUN».

JladbopaTopnas pabGora «lccnenoBaHue HYKJIEMHOBBIX KHCIOT, BBIJICIICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne n pyHKIHMHN KICTKH

Tunel KiI€TOK: syKapuoTHYecKass M Ipokapuotuyeckas. CTpyKTypHO-(yHKIHMOHAIbHbIE
00pazoBaHus KJIETKHU.

Crpoenue npokapuotudeckoi kinetku. Kierounas crenka Oakrepuil u apxeil. Oco6eHHOCTH
CTpOEHHUsS TeTepoTpOo(DHON 1 aBTOTPO(HOM MPOKAPHUOTUUECKUX KIETOK. MECTO M pojIb MPOKapHOT B
OMOIIEHO3aX.

CrpoeHue M (yHKIMOHHUPOBAHHE JyKapuOTHUeCKOW kieTku. [lmaszmarnueckas meMOpaHa
(mna3manemma). CrpykTypa miaa3MaTtudeckol MeMOpaHbl. TpaHCOpT  BeHIECTB  uepe3
IIa3MaTHYecKyl0 MeMOpaHy: mnaccuBHBIM (auddy3us, obneryéHHas aUPQy3usi), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lomynponuriaemocts MeMOpanbl. Pabora
HaTPUH-KaJIMEBOTO Hacoca. DHJOIMTO3: MUHOIMTO3, (arornuro3. Jk301uTo3. KieTouHas creHka.
Crpykrypa v QyHKIUHU KIETOYHON CTEHKU pacTeHUM, rpuooB.

Hurommazma. Iluto3onb. Ilutockener. J[IBmwkeHue wnMTOmIasMel. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIBI KJIETKHU: 3HaoIuiazMaruueckas cetb (DIIC), ammapart [osbmxw,
JU30COMBI, UX cTpoeHue U (GyHKIUH. B3auMOCBSI3b OJHOMEMOpPAHHBIX OPraHOUJOB KIIETKH.
CtpoeHue TpaHYISIpHOTO peTukynyma. Mexanuszm Hanpasienus 6eikos 6 JOIIC. Cuntes
pactBopuMbIX  OenkoB.  CuHTE3  KJIETOYHBIX  MeMOpad. [magkuii  (arpaHyssIpHBIN)
SHJOIUIa3MaTHYeCKud peTukynyM. CekpertopHas (ynkmus anmapata [omapmku. Moougukayus
benxos 6 annapame I onvoocu. Copmuposka benxkos ¢ annapame I onv0ocu. TpaHCIOPT BEILIECTB B
KkieTke. Bakyonu pactutenbHbIX KieToK. Kierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE ~OpPraHOMIbBl KIETKUA: MUTOXOHJPUU, IUIACTUIBL  [Ipoucxoowoenue
mumoxonopuii u naacmud. Cumouoeenes (K.C. Mepexckxoeckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApPUH U mnactuia. llepBuuHble, BTOPUYHBIE M CJOXHBIE IUIACTUIBI
(OTOCUHTE3UPYIOUIUX FYKAPUOT. XIIOPOIIACTHI, XPOMOILIACTHI, JICHKOIIACThI BHICIIUX PACTCHHIA.

HemeMmOpanubie opranouasl kinetku CtpoeHue U (yHKIMM HEMEMOpaHHBIX OPraHOUIOB
kineTku.  PuGocombl.  [Ipomeswcymounvie  ¢unamenmoi.  MukpopuiaMeHTbl.  AKmuHogwvie
Muxkpogunramenmol. MBbIIIIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbL HEMbIULEYHBIX KIEMOK.
Muxkpotpybouku. Kierounsiii wnentp. CTpoeHue ¢ ABWKEHHUE IKIYTHKOB U PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ MuKpoguiameHmamu u
Mmuxpompybouxamu. MomopHnvie benxu.

SAnpo. OGonouka sapa, XpOMaTWH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U (DYHKIHH.
SnepHslii 6enkoBbIi MaTpuke. [IpocTpancTBEHHOE pacookKeHne XpOMOCOM B MHTEP(a3HOM sIIpe.
Dyxpomamun u cemepoxpomamur. benku XpoMaTuHa — TUCTOHBL. JuHamuka s0epHot 000104KU 8
mumose. Hoepuwviii mpancnopm.

Knerounsie BkitoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (PacTUTENbHOM,
KUBOTHOM, TpUOHOIN).

JdemMoHcTpanuu

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



Tabmuuer u cxembl: «CTpOCHHE FYKapHUOTHUECKOHN KIeTKn», «CTpoeHHEe JKUBOTHOM KIICTKH,
«CTpoeHHE pacTUTENbHOM  KiIeTKn», «CTpoeHHe MUTOXOHIpum», <«Sapo», «CrtpoeHue
IIPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOMH MUKPOCKOI, MUKPOIIPETIapaThl PAaCTUTEIbHBIX, JKUBOTHBIX KJIETOK,
MUKpOTpenaparbl 0aKTepHaIbHbIX KIETOK.

JlabopaTopHas padora «l/3ydyeHne cTpoeHus KJIETOK Pa3IuYHbIX OPraHu3MOBY.

IIpakTnueckas padora «3yyeHue cBOWCTB KJIETOYHONH MEMOpPaHBD».

JlabopaTopHnasi padora «lccnenoBaHue mia3MoiM3a W JIEIUIa3MOJIM3a B PAaCTUTENIBHBIX
KIIETKaX».

IIpakTnueckas padora «3yyeHne IBUKEHUS LIUTOILUIA3Mbl B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpallleHUe IHEPTUHU B KJIeTKe

AccuMWIALMS U TUCCUMWISIIMS — JBE€ CTOPOHBI MeTaOosim3ma. Tumbel oOMEHa BEIEeCTB:
aBTOTPOQHBIA U reTepoTpoHBIN. YUacTHe KUCIOpOoJa B OOMEHHBIX IpOIeccax. DHEPreTUYECKOe
obecneuenue kieTku: npeppamieHne AT® B oOMeHHbIX mponeccax. depMeHTATUBHBIN XapakTep
peakiuii KJIeTouHoro merabosim3zma. MepMeHTHI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBUSI.
Kodepmentsl. OTinuus ¢epMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. belku-akTUBaTOpHl U
OeNTKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIU OT Pa3INYHBIX (PAKTOPOB.

[lepBUuHBIl CHHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. POTOCHHTE3. AHOKCUSEHHbIU U
oxcuzenHvlll  pomocunmes y  baxkmepuii. Ceemocobuparowue nucMeHmvl U NUSMEHMbl
peaxkyuonnoz2o yeumpa. Ponp xyoporuiactoB B mpouecce (oTtocuHTe3a. CBeToBas U TEMHOBas
dasel. @omoovixanue, Cz., Cso u CAM-munvr ¢pomocunmesa. TIpoxyKTHBHOCTh (OTOCHHTE3A.
Brustaue pa3nuasbix (pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3A.

XemocuHTe3. PazHOOOpaszne opraHnm3MOB-XEMOCHHTETHKOB: HUTPUMUIMPYIOIINE OaKTepHUH,
XKene300aKTepuu, CepoOAKTEPHH, BOIOPOIHBIE OaKTeprn. 3HAUCHHE XEMOCHHTE3A.

Ana’poOHbIe opraHu3mbl. Bumsl OposkeHus. IIpoaykTel Opo’KeHHS W HMX HCIOJIH30BaHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OWOTEXHOJOTHMH W BO30YIUTEIH
001e3HeH.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprerudeckoro ooOmeHa. [loAroToBUTENBHBIN ATaIl
I'mukonan3 — 6ecKUCIOPOAHOE PACIICTIIICHHE TIIFOKO3bI.

buonoruueckoe oxkucieHue, WIM KIETOYHOE [bIxaHue. Poip MUTOXOHApPUI B mpoleccax
Oouonoruueckoro oxucieHus. lluknanueckue peakuuu. OxuciautensHoe (ochopuarpoBaHue.
Onepeuss membpannoeo epaouenma npomonos. Cunmes AT®: paboma npomounnoti ATD-cunmasol.
[IpeumymiectBa a’poOHOTO MMyTH OOMEHa BEMIECTB TMepea  aHadpOOHBIM. DPPEKTUBHOCTD
SHEPreTHYECKOro oOMeHa.

JdemMoncTpanun

[Hoptpetsr: [Ix. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuiper u cxembl: «DPoTocUHTE3», «IJHeprerudyeckuii obmen», «buocunTes Oenkay,
«Ctpoenue pepmeHTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpY/IOBaHHE Il MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHas padora «/3ydyeHne KaTaTUTHIYECKONH aKTUBHOCTH (pepMEeHTOB (Ha mpuMepe
aMUIIa3bl WK KaTalasbl)y.

JlaGopaTopHas padora «/3yueHne pepMEHTATUBHOTO pacIlleIUIEHHs TEPOKCHIA BOIOPOIA
B PACTUTEIBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas pa6ora «CpaBHeHHE TPOLECCOB (POTOCHHTE3A U XEMOCHHTE3a».



JladbopaTopHas padora «CpaBHEHHE MPOIECCOB OPOKEHUS U IBIXaHUS».

Tema 7. HacaeacrBenHass nHGopManusa U peajiu3anus e€¢ B KIeTKe

Peakuun marpuuHoro cuHtesa. IIpyHIMI KOMIIEMEHTApHOCTU B PEAKLUAX MATPUYHOIO
cuHre3a. Peanmsamus HacnencTBeHHON wuH(opmanmu. ['eHEeTHUeCKHil KOJ, €ro CBOICTBa.
Tpanckpunuusa — marpuunbii cuHTe3 PHK. IlpuHmmnel TpaHCKpunuuu: KOMILUIEMEHTApHOCTb,
aHTUNApPaJUIEIbHOCTh, acUMMETpU4YHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ arambl. Yuactue tpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
onocunresa 6enka. Koguposanue amuHokuciot. Posie pubocom B GnocunTese Oemnka.

Cospemennvie npeocmagnenuss o cmpoenuu 2enog. OpraHusanus TeHOMa y IMPOKapuoT U
9yKapuoT. Perynsuusi akTHBHOCTH IeHOB y IpokapuoT. I'unoresa onepona (®. Kaxo0, XK. Mano).
MonexynapHule mexanusmol sKcnpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pecynayuu pabomol
2enog. Perymnsius oOMeHHBIX MpolieccoB B KieTke. Kierouynslii romeocras.

Bupychbl — Heknerounble (GOpMBI KU3HU U 0OMuraTHele mnapasutbl. CTpoeHUe MpOCThIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiti yuka [{HK-codeporcawux upycos,
PHK-cooepowcawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

BupycHble 3a0oneBanus yenoBeka, KUBOTHbIX, pacteHuil. CIIN/, COVID-19, counansHbie
Y MEIUIIMHCKHUE TIPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donvuwiux maccusos («bigdata») cmpyxkmyprwvix
ouonocuueckux oanuvix. Hanomexnonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemoie ynkyuu
benxos. Cnocobovl 00cmasKu 1eKapcms.

JdemoncTpanmu

[Toptpetsr: H. K. Konsuos, /1. . IBaHoBCKui.

Tabmuer  w cxembl:  «buwocuHTes  Oenkay, «leHermueckwii  kom», «Bupyce»,
«bakrepuodarm.

IIpakTuyeckas padora «Co31aHre MOJICIIA BUPYCA».

Tema 8. 7KusHeHHBbIH IHMKJI KJIETKH

Knerounsrii mwmkn, ero mepuoabl W perynsanusa. WHrepdaza m muto3. OcoOeHHOCTH
nporueccoB, mnporekaromux B uHTepdaze. IlogroroBka kierku Kk geneHuto. IIpecuHreTnueckuii
(MOCTMHUTOTUYECKHIA), CHHTCTUYCCKUH U MOCTCHHTETHYCCKHU (IIPEMHUTOTHYCCKHUI) TEPUO/IbI
UHTEpda3bl.

Marpuunslii  cunte3  JIHK  —  permmmkamusa.  [lpunmuner  permukanuun — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3,  AHTHUIAPAUIEIBHOCTh.  MexaHu3Mm
permmkauun JIHK. Xpomocombl. Ctpoenue xpomocom. Tenmomepsl u Tenomepasa. XpoMOCOMHBIN
HaOOp KIETKW — KapuOTUM. J(MMIOWTHBIA M TarIONMAHBIA HAOOPBI XpoMocoM. ['OMOJOTH4YHBIE
xpoMocoMmbl. [10710BbIE XPOMOCOMBI.

Jenenne kneTku — Muto3. CTaguym MUTO3a U IPOUCXOAAIINE B HUX MPOLECCHI. THUIIBI MUTO3A.
Kapuokunes u uurokunes. buonornyeckoe 3HaueHUE MUTO3.

Perynsius MUTOTHYECKOTO IMKIIA KIeTKH. [IporpamMupyemas kiieTouHast THOeb — aromnTos.

Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHAJIbHAs T€HOMUKA. Mexanusmol nponugepayuu,
ouppepenyuposxu, cmapenus u eubenu xkiemox. «L{ugpposas kiemxa» — ououngopmamuueckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabmuupel u cxembl: «OKU3HEHHBIH LUK KIETKW», «MHTO03», «CTpOE€HHE XpPOMOCOM,
«Penmmukanus JTHK».



O6opynoBaHue: CBETOBOM MHKpPOCKOI, MHKpOIpenaparbl: «MHTO3 B KIETKax KOpeIiKa
JIyKay.

JlabopaTopHas paGora «/3yueHne XxpoMoCOM Ha TOTOBBIX MUKpOIIpENapaTax».

JlaGopaTtopuas paGora «Habmomenue MuTO3a B KIETKaX KOHYHMKA KOpeEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue U pyHKIIUH OPraHU3MOB

buonornueckoe  pazHooOpazue  OpPraHU3MOB. OHOKIIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHS M JKU3HEACATEILHOCTH OJHOKIETOYHBIX OpraHM3MOB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE I'pUObI, OJHOKJIETOYHbIE BOJAOPOCIH, ApPYrue NpoTUCTbl. KonoHuanbHbie
OpraHU3MBl.

B3anMocBs3p 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBbI OPraHOB.
OpranusMm Kak eauHoe 1esoe. ['omeocras.

Txkanu pactenuil. Tunsl pacTUTENBHBIX TKaHEW: 0Opa3oBaTenbHasi, MOKPOBHAs, MPOBOIAIIAs,
OCHOBHas1, MexaHndeckass. OCOOEHHOCTH CTpoeHMs, (PYHKIMI M pacloyoKeHNs TKaHel B opraHax
pacTEHHUN.

TkaHu )KMBOTHBIX U YeJlOBeKa. THUIIbI )KUBOTHBIX TKaHEH: snuTeanaibHas, COeIUHUTENbHA,
MbllieyHasi, HepBHas. OCOOEHHOCTH CTpOEHHS, (YHKUMHA M paclojoKeHHs TKaHeld B opraHax
KUBOTHBIX U YeJIOBEKa.

Opransl. BereraTuBHble U reHEpaTUBHBIE OpraHbl pacTeHWH. OpraHbl M CUCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMU OpraHoB U CUCTEM OPTaHOB.

Onopa tena opranu3mMoB. Kapkac pactenuil. CkeneTbl OJHOKIECTOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHYyTpeHHH ckesieT. CTpPOCHUE U TUIIbI COSMHEHHS KOCTEM.

JIBukeHne  opraHu3MoB.  J[BUJKEHHME  OJHOKJIETOYHBIX  OpPraHu3MoOB:  aMEOOMIHOE,
KT'YTUKOBOE, pECHUYHOE. [[BK€HHE MHOTOKJIETOYHBIX PACTEHHUI: TPONIMU3MbI U HACTUH. J[BH>KEHUE
MHOTOKJIETOYHBIX )KMBOTHBIX M YeJIOBEKa: MbllieyHas cucrema. Pedrexc. CkeneTHble MBIIILBI U UX
pabora.

[Iuranue opranuszmos. lloriouieHune BOMBI, YIVIEKMCIOTO ra3a M MUHEPAJIbHBIX BEILECTB
pacteHussMu. lluTaHue JKMBOTHBIX. BHYTPUIIONIOCTHOE W BHYTPHUKJIETOYHOE IHILEBAPEHHUE.
[Iutanne NO3BOHOYHBIX KUBOTHBIX. OTAENbl NHILEBAPUTENBHOTO TpakTa. llumeBapurenbHbie
xenesbl. [IumeBapurenpHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. Jlpixanwe pacreHuid. [pixanue kuBOTHBIX. [uddy3us razos depes
MoBepxHOCTh KIeTKu. KoxkHoe apixaHue. JlpixaTenbHas mMoBepxHOCTh. JKaGepHoe u JEroyHOe
JbIXaHHe. J[pIXaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIOLUOHHOE YCI0)KHEHUE CTPOCHHUS
JNErKUX TIO3BOHOYHBIX YMBOTHBIX. JlpIXaTenbHas cucTeMa 4YelnoBeKa. MeXaHu3M BEHTWISLUUU
NErKUX y NTUI U MIIEKONIUTaoNX. Perynsuus npixanus. /[pixatenbHbie 00bEMBI.

TpaHcnopT BewecTB y Opranu3MoB. TpaHCIOPTHBIE CUCTEMBI paCTeHU. TpaHCHOPT BEIIECTB
y )KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHasi cucTeMa Mo3BOHOYHBIX AKUBOTHBIX
u yenoBeka. Cepale, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru kpoBooOpaleHusi. DBOIIOINOHHbIE
YCIOXXHEHHUS CTPOEHHUs KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX KHMBOTHBIX. PaboTa cepama u eé
peryasnus.

Beigenenne y opraHusmoB. Belnenenne y pacreHuid. BblgeneHue 'y JKMBOTHBIX.
CoxparutensHble Bakyosu. Opransl BblieneHus. GunbTpanus, cekpenus 1 o0paTHoe BCaChIBaHHE
Kak MeXaHH3Mbl paboThl OpraHoB BblieleHUs. CBs3b IOJIOCTH TelNa C KPOBEHOCHOW H
BBIJICIIUTENIBHON cHUcTeMaMH. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louxwm.
Crpoenue u GpyHKIIMOHUpOBaHUE HeppoHa. OOpa3oBaHNE MOYH Y YETOBEKA.



3ammTa y OpraHu3MoB. 3alinuTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepHil U LUCTHI
IIpoCcTEeHIIMX. 3aluTa y MHOIOKJIETOUHbIX pacteHuid. Kyrtukyna. CpencrBa nacCUBHOW H
XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOUHBIX KMBOTHBIX. IIOKpOBBI M X POU3BOAHBIE. 3alUTa OpraHu3Ma OT
Oone3neld. IMMyHHas cuctema 4yenoBeka. KiieTouHbld M TyMOpaJIbHBI UIMMYHUTET. BpoxaEHHBIN
1 proOpeTéHHBIN criennuIecknii UMMYHHUTET. Teopusi KIOHAIBHO-CEIEKTHBHOTO MMMYHHTETA
(IT. Dpmux, ®. M. bepuer, C. Toneraa). BocnamutenbHbie OTBETHl OpraHu3moB. Poib
BPOXIEHHOTO UMMYHHTETA B PA3BUTHH CUCTEMHBIX 3a00JIEBaHUA.

PaznpaxxumocTe M peryiasiuuss y OpraHu3moB. Pa3ipakuMocTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMoCTe M peryisinius y pacTeHHid. POCTOBBIE BemiecTBa M MX
3Ha4YEeHHUE.

HepBhas cuctema u peduieKTopHas peryisius y »KMBOTHbIX. HepBHas cuctema u e€ oTaensbl.
DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OT/€IbI TOJIOBHOTO MO3Tra
MMO3BOHOYHBIX KUBOTHBIX. Pedriekc u pednexropHas ayra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

I'ymopanbpHas perynsauus W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX U uenoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M HMX TOpPMOHBL JlelicTBME TOpPMOHOB. B3aumoCBs3p HEpBHOW U
SHAOKPUHHOW cucteM. [ unoramamo-runoduzapHas cuctemMa.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos..

Tabmuupl ¥ cxembl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIE BOJIOPOCIN,
«baktepuny, «IIpocreimmue», «Opranbl IBETKOBBIX PacTeHHI», «CUCTEMBI OPraHOB TTO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHne HacekoMbIx», «TkaHu pacteHuit», «KopHEBbIE CHCTEMBI»,
«Ctpoenue crebsi», «CTpoeHHE IMCTOBOM TIIACTHHKNY, « TKaHH )KHUBOTHBIX», «CKeJIeT YeIoBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHOocHas cucreman, «/lpixarenpHas cuctemay», «HepBHas
cucteMa», «Koxka», «Mplmeuynas cucreMa», «BwlmenutenbHas cucTeMa», «OHIOKPUHHAS
cucteMa», «Ctpoenue wMpimnb», «MMMmyHurer», «KumedHononoctHele», «Cxema MNHUTaHUS
pacteHui», «KpoBeHOCHBIE CHCTEMBI NTO3BOHOYHBIX )KUBOTHBIX», «CTpoeHue ruaps», «CtpoeHue
wiaHapuny, «BHYyTpeHHee CTpoeHHe A0KJIeBOro 4epmsi», «HepBhas cuctema poio», «HepBHas
cucreMa Jiarymkn», «HepBHas cuctema npecMmbikaromuxcs», «HepBHas cucrema ntuny, «HepHas
cucTeMa MIleKonuTarmux», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIIpEnapaThl OJHOKIETOYHBIX OpPraHU3MOB,
MHUKpOIpenaparsl TKaHEi, paKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
9K3eMIUISAPhl KOMHATHBIX PAaCTEHUM, TrepOapuu pacTeHUN pasHBbIX OTIENIOB, BIAXKHBIE MpENapathl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX >KUBOTHBIX, CKEJIET YeIOBEKa,
obopynoBaHue Ui IEMOHCTPAIMH TTOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTEHUH, pacllerieHus
KpaxMaja 1 OeNKoB MoJ AedcTBHEeM (EepMEHTOB, 00OpyIOBaHUE AJS JAEMOHCTPAIMU OIBITOB IO
U3MEPEHUIO0 JKU3HEHHOW EMKOCTM JIETKUX, MEXaHuW3Ma JbIXaTEeNbHBIX JBUKECHHUM, MOJEIN
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabopaTopHas pa6ora «/3ydeHne TKaHEH PaCTEHUI».

JlabopaTopHasi padora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHas padorta «/3ydueHre opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3mHoKeHHe M pa3BUTHE OPTraHU3MOB

DopMBI pa3MHOXKEHUS OPraHU3MOB: Oecrosioe (BKJIIOYasi BET€TaTHBHOE) M TMOJIOBOE. Buabl
0€ecIoI0ro pa3MHOKEHUS: IOYKOBAHUE, CTIOPYIAIUS, (pparMeHTaIus, KIOHUPOBaHHUE.



[TonoBoe pasmHosxenue. [lonoBsie kieTku, uian ramersl. Meio3. Craauu meiiosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonorndeckuii cMbIci MeH03a U IOJIOBOTO mpouecca. Menos
U €ro MECTO B )KM3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzapoapiieBoe pazButue. I'ameroreHes y suBOTHBIX. [lonoBsie xene3pl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CTpoeHuUeE MoJI0BbIX KIETOK.

OmoioTBOpeHne W SMOpPUOHATIBHOE pPa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIONOTBOPEHUS:
Hapy)KHOe€, BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa O Pa3BUTHH
opranu3MoB. Mopgozenes — oona u3 enagnvix npobrem smbpuonocuu. Konyenyus mopgozcenos u
mooenu mopghocernesa. Craguu >MOproTeHe3a XKUBOTHBIX (Ha MpHUMepe Jrymkw). JpoGieHue.
Tunsr npoGnenus. /[Jemepmunuposannoe u nedepmunuposanHoe opobaenue. bnacmyna, munwvi
onacmyn. OcoOEHHOCTH ApPOOJIEHUS MIEKONMMUTAIOUIUX. 3apOJIbIIIEBbIE JUCTKU (TacTPYIIsILIMs).
3aknagka OpraHoB M TKaHEW U3 3apoJIbIIIEBBIX JIMCTKOB. B3aumHOe BiMsSHHE yacTel
pa3BHBalOIIErocs 3apojpliia (IMOPHUOHAIbHAS MHIAYKIMS). 3aKiajKa IJIaHa CTPOCHHS KUBOTHOTO
KaK pe3yJabTaT HMepapXMYeCKUX B3aUMOJICHCTBUMN TIeHOB. BiusHue Ha SMOpHOHANIBHOE pa3BUTHE
pa3IMYHbIX (PAKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pa3zButue xuBoTHBIX. [TocTamMOproHanbHbIN nepuo. [IpsiMoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3om y O€CrO3BOHOYHBIX U TO3BOHOYHBIX >KHMBOTHBIX. bHojormueckoe
3HaYEHUE MpPSIMOr0 M HENpSAMOTO pa3BUTHUS, UX pACHpOCTpaHEHHWE B mpupone. Tumsl pocrta
KUBOTHBIX. DaKTOpBI PEryssiiMi poCTa KUBOTHBIX M uenoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTUS y KUBOTHBIX U uenoBeka. [lepuonsl oHTOreHeza uyenoBeka. CTapeHHE M CMEPTh Kak
OMOJIOTHYECKHE TPOIECCHI.

Pa3smuoxenue u pazsurue pacrenuid. ['ametrodut u cnopodut. Meiio3 B KU3HEHHOM IHKJIE
pactenuii. OOpa3zoBaHue Crop B Tporiecce Meiio3a. ['amerorenes y pacrenuii. OTuioqoTBOpEeHUE U
pa3BUTHE pPACTUTEIBHBIX OPraHW3MOB. J[IBOWHOE OILUIOJOTBOPEHUE Y ILBETKOBBIX PACTCHHM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHnU3MBI PETYISIIMA OHTOTE€HE3a Y PACTCHUM U KUBOTHBIX.

JdemoncTpanmnu

[Toptpetsr: C. I'. Hapamwun, X. [lIneman.

Tabmuupel u cxembl: «BereratuBHoe pa3MHOKeHHME», «THUIBI OECHOJIOr0 Pa3MHOKEHUAN,
«Pa3mMHOXeHNE XITaMuAOMOHAAbD, «Pa3MHOKEHNE 3BIIIeHbD, «PasMHOKeHue TuIpb», «Menosy,
«Xpomocombl», «I'amerorenes», «CTpoeHue SHULEKIETKH U CIepMaTo30u1a», «OCHOBHbBIE CTaluu
OHTOreHe3a», «IIpsmoe u HenpsiMoe pazButuey, «PazButue mMaiickoro xyka», «PazButue capaHumy,
«Pa3Butne Arymkn», «/IBoMHOE OIUIOJOTBOPEHUE y LIBETKOBBIX pacTeHuil», «CTpoeHue cemsH
OJIHOZIOJIBHBIX M ABYAOJBHBIX PAaCTEHUI», «OKHM3HEHHBIN LUK MOPCKON KamycTsl», «OKHW3HEHHBIN
LUK MXa», «KU3HEHHBIM HUKI NAlIOPOTHUKA», « ) KM3HEHHBINA IUKII COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIIpeNnapaThl AULEKIETOK U CIepMaTO30HIOB,
Mozenb «LIUKII pa3BUTHSA JIATYLIKN.

Jlaboparopnasi paGora «/3yuyeHue CTpoeHHMs] IMOJIOBBIX KJIETOK Ha  TOTOBBIX
MHKpOIIpenaparax.

IIpakTnueckas padora «BbIsBlIeHHE NPU3HAKOB CXOJACTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHasi pabora «CTpoeHue OpraHoB pa3MHOKEHUS BBICILIUX PACTEHUID.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH M M3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBJICHHUS M pa3BUTHsI TeHETUKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oredecTBeHHbIX YU4€HBIX B pa3BuTuu reHetuku. Pa6otsr H. K. Kossrosa, H. 1.



Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, }0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TE€HETHYECKHE MOHATUS U CUMBOJIBL. ['OMOJOrMYHBIE XPOMOCOMBI, AJIJIEIbHBIE
IeHbl, aJbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIA UM PELECCHUBHBIN NpPU3HAK, TOMO3MUIOTa,
TeTepO3UTOTa, YWCTasl JMHHS, TUOpUABI, TeHoTwr, (eHoTurn. OCHOBHBIE METOJIBI TCHETHUKH:
rHOPHUIOTIOTHUECKUH, TUTOIOTUIECKHA, MOJIEKYIISIPHO-TeHETHIECKHUH.

JdeMoHcTpanuu

[optpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 1O0. A. ®ununuenxo, H. B. Tumodees-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOIbI TCHETHKIY, «CXEMBbI CKPEIITUBAHUS.

JlabopaTopHas padora «J/lpo3oduiia kak 00bEKT FTeHEeTUUECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeniuBanue. [lepBoiii 3akoH MeHenss — 3aK0H eAMHO00pa3usi THOPUIOB
nepBoro nokojenud. [IpaBuno momuHupoBanus. Bropoi 3akoH MeHzens — 3aKOH pacIleIUICHUS
npu3HaKkoB. [[uTonornueckre 0CHOBEI MOHOTHOPHUIHOTO CKpEIUBaHUS. [ UTIOTE3a YUCTOTHI TaMeET.

AHanmuzupyroniee ckpeniuBanue. [IpomexxyTouHBIN XapakTep HacienoBaHus. Pacmieruienne
MIPU3HAKOB TIPU HETIOJHOM JIOMUHUPOBAHUH.

JurunbpuaHoe ckpennBanue. Tpetuil 3akoH MeHens — 3aK0OH He3aBUCHUMOTO HACJIeTOBaHMS
npu3HaKoB. [{uTosorndeckue 0CHOBBI JUTUOPUAHOTO CKPEIIHBAHUS.

CuemieHHoe HacnefoBaHue mpu3zHakoB. Paboter T. Moprana. CreruieHHOE HacieqoBaHUE
T€HOB, HAPYIIICHHE CICTUICHHSI MEXTy TeHaMH. XPOMOCOMHas TEOPHS HACIIEICTBEHHOCTH.

l'eneruka mnosia. XpOMOCOMHBIM MEXaHHM3M OMNpEEICHUs] 1oja. AyTOCOMBbI M TOJOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi W TreTeporaMeTHbId T1oJd. ['eHeTHdeckas CTPyKTypa TIOJIOBBIX
xpoMocoM. HacrienoBanne Npu3HaKoB, CLETUIEHHBIX C ITOJIOM.

l'enotun kak 1enoctHas cucrema. l[lneiloTponusi — MHOXXECTBEHHOE JIEWCTBUE TIEHA.
MHOXECTBEHHBIN ~ajuienu3M. B3anMonelcTBue HealsIenbHBIX TE€HOB. KoMIUIEeMEHTapHOCTb.
Onucras. [lomumepusi.

['eHeTnyeckuii KOHTPOJb pa3BUTUS PACTEHUN, JKMBOTHBIX W 4YEJIOBEKa, a TaKxke
(U3HOJIOrMYECKUX IMPOLIECCOB, MOBEACHHUSI U KOTHUTUBHBIX (PYHKUUN. ['eHeTHueckre MeXxaHU3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUSA «XO3MMH — MApPa3UT» U «XO3IUH — MHUKPOOHOM).
I'eneTnyeckue acmeKkThl KOHTPOJS M H3MEHEHHs HACIEACTBEHHON MHGOpMAlUU B MOKOJIEHUSX
KJIETOK U OPraHU3MOB.

JdemMoncTpanun

ITopTpetsr: I'. Menaens, T. Mopras.

Tabmuupl 1 cxembl: «llepBbiit 1 BTOpol 3akoHBl Menpaens», «Tpetuit 3akoH MeHaens»,
«AHanu3upymwlee ckpeuranue», «HenonHoe nomuHupoBanue», «CLEIUIEHHOE HAcIeIOBaHUE
MpHU3HAKOB y Apo3odunbs», «['eHetuka monay, «Kapuotun venosekay, «Kapuotun apo3oduiby,
«Kapuotun ntuup», « MHOXKECTBEHHBIN ajuienn3m», «BzauMoaeicTBre reHoBy.

O6opynoBaHue: MOJAENb AN JEMOHCTpAIMM 3aKOHOB €IMHOOOpa3usi TMOPUIOB MEPBOTO
MOKOJIEHUSI W PAacUICIUICHUs] MNPU3HAKOB, MOJENb I JIEMOHCTpAallMd 3aKOHA HE3aBHCHMOTO
HacJeA0BaHUsl MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMU CLEIUIEHHOTO HACJIEeIOBAHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/Ipo3zodunay.

IIpakTnueckass padora «/I3yuyeHue pe3ynbTaTOB MOHOTUOPHUIHOTO CKpEIIMBaHUS ¥y
JPO30(HIIBI».

IIpakTnyeckass padora «lI3yueHue pe3ynbTaTOB JUTHOPHUIHOTO CKpEHIMBAHUS Y
JPO30(HIIBI».



Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH

B3aumopelictBue TeHOoTHNIa M cpeabl npu  QGopmupoBaHuM (eHoTuna. V3MEeHUMBOCTH
npuzHakoB.  KauecTBeHHble M KOJMYECTBEHHBbIE  NpPHU3HAKK.  BHUIBI  W3MEHYMBOCTHU:
HEHACJICACTBEHHAs U HACIEACTBEHHAS.

MoaudukanuonHass W3MEHYHBOCTh. Poib cpenbl B (opMHpOBaHMH MOAU(DUKAIIMOHHOM
n3MeHunBocTd. Hopma peaknuu npusHaka. BapuannoHHbIi psij UM BapualMoHHas kpubas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMIOHHON U3MEHUYUBOCTH.

['enotunuueckass wu3MeHYMBOCTh. (CBOWCTBA TI'E€HOTHUIUYECKOM W3MEHUMBOCTU. Buibl
TEHOTHITUYECKON M3MEHYMBOCTU: KOMOMHATHUBHASI, MyTaIl[AOHHASI.

KoMOuHaTHBHAas W3MEHUYMBOCTh. Mel03 W TIOJIOBOW TIPOIECC — OCHOBA KOMOMHATHBHOM
M3MEHUYUBOCTU. PoJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU M'€HETHYECKOI0 pa3HOOOpasus B
Ipezesax OJHOro BUAA.

MyranrioHHasi HW3MEHUYMBOCTh. BuWIbI MyTamuii: TE€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHbIE W WHAYIUPOBAHHBIE MYTallMU. SAepHbIE W [UTOIUIA3MATUYECKHE MYTallUH.
ComMarnueckre W TIOJIOBbIE MyTanuu. [IpudyuHBI BO3HUKHOBEHUS MyTanuid. MyrareHel W HX
BIINSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTALIMOHHOIO IMpolecca. 3aKOH TOMOJIOTHYECKHUX
psnoB B HacinenctBeHHoW wu3MeHunBoctd (H.M. BaBunoB). BhesgepHas u3MeHUHMBOCTH U
HACJEICTBEHHOCTb.

Onucenemuka U 9NUSEHOMUKA, pOIb INULEHEeMUYEeCKUX (GAaKmopos 6 HACLe008aHUU U
UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBusos.

Tabmuubt u cxembl: «Bungel usMeHunBOCTHY», «MoOAU(UKALMOHHAS HU3MEHUYHBOCTHY,
«KomOnHaTUBHAsT M3MEHYUBOCThY, «Meio3y, «OmnomgoTBopenue», «I eHeTnyeckrue 3a00IeBaHUS
yenoBeKkay, «Buabl Mmytamuiny.

O6opynoBaHue: KHUBble U TepOapHble SK3EMIUISIPbl KOMHATHBIX PAacTEHUH, PHCYHKHU
(dboTorpacdun) >KMBOTHBIX C Pa3TMYHBIMU BUAMU U3MEHYHBOCTH.

JladopaTtopnas  paGora  «lcciemoBaHwe ~— 3aKOHOMEPHOCTEH  MOJAM(PUKAIMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BApUALIMOHHON KPUBOW».

IIpakTnueckas padora «MyTauuu y 1po30(uiisl (Ha TOTOBBIX MUKPOIPENapaTax)».

Tema 14. I'eHeTHKa Yel0BeKa

Kapuotun uenoBeka. MexayHapoaHas mOporpaMMma HCCIEAOBaHUS TE€HOMa 4YeJIOBEKa.
MeTopl M3y4eHHS TEHETHKH YeJIOBEKa: IeHeaJIOTMYecKui, OJM3HENOBBINA, IUTOTCHETUYECKHIA,
MOMYJIALIMOHHO-CTATUCTUYECKUNA,  MOJIEKYIsIpHO-reHeTnyeckuil. CoBpeMEHHOe  OIpejesieHue
FE€HOTHIA: MOJHON€HOMHOE CEKBEHUPOBaHHE, T€HOTUIIMPOBAHUE, B TOM yucie ¢ nomouisto [I1P-
aHanuza. HacnenctBeHHble 3a00eBaHUs ueloBeKa. [ @HHbIE U XPOMOCOMHBIE OOJIE3HU UeIOBEKa.
bone3nn ¢ HacneACTBEHHON MpPEeApacoNOKEHHOCThIO. 3HAUEHHWE MEIULMHCKON T'€HETUKU B
MpPEeIOTBPAIIEHUH U JICUCHUH TEeHETHYECKUX 3a00JieBaHMN YeloBeKa. MeIuKO-TeHETHYEeCKOoe
KOHCynbTHpOoBaHue. CTBOJOBBIE KIETKU. [lOHATHE «T€HETHMYEeCKOro rpy3a». ITUYECKHE acCHEeKThbl
WCCIIEeIOBAaHUI B 00JIACTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (HakTOphl TMOBBIIMIEHHOW YYBCTBUTEIHHOCTH 4YelOBEKa K (DHU3MUECKOMY H
XMMHUYECKOMY 3arps3HEHHIO OKPYXKAIOLIEH cpenbl. I 'eHeTnueckas npeapacioioKeHHOCTh YEJI0BEKa
K MaTOJIOTUSM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotun denoBekay, «MeTOIbl HM3YYEHHs] TEHETHKH YeJIOBEKay,
«['eneTnueckue 3a0071€BaHUS YEITOBEKAY.



IIpakTnuyeckas padora «CocraBiieHUE U aHAINU3 POJIOCIOBHOM».

Tema 15. Centekuusi Opranu3mMoB

JlomecTukauuss M cenekuus. 3apoKIEHHE CeJIeKUMH M JoMecTukaumu. Yuenue H. .
BaBuiosa o LleHTpax mpoucxokJIeHUsI 1 MHOT00Opa3us KyIbTYpHBIX pacTeHuil. Posib cenexnum B
CO3JaHUU COPTOB PACTEHUU U MOPOJ KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH TOMOJIOTHYECKUX
psAIO0B B HacineACTBEHHOM u3MeHuuBoctu H. M. BaBuioBa, ero 3HayeHue s CEIEKIMOHHOU
paboTEHL.

Metoapl ceNneKIMOHHOW paboThl. MCKyCCTBEHHBI OTOOP: MAacCOBBIH M WHAWBUIYaJIbHBIN.
Otanbl KOMOWHAIMOHHOM cenekiuu. McneiTanue mnpousBoautenied mo mnoromMctBy. OTdop 1o
TEHOTHITY C TTOMOUIBIO OLEHKU ()EHOTHIA MOTOMCTBA M OTOOp MO T'CHOTHITY C IMOMOIIBIO aHAIHM3a
JTHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CeJIEKIMOHHOW paboTel. PanuanuoHHBIl H
XMMHMUYECKUH MyTareHe3 Kak MCTOYHMK MyTaluid y KyJbTYpHBIX (OpM  OpraHusmos.
Hcnonb30BaHNe T€HOMHOTO peAaKTHPOBaHUS U MeToA0B pekoMOuHaHTHBIX JIHK s nmomydenus
HCXOJIHOTO Marepuaa JJjisl CEIeKIUN.

[lonyuenne  mosumuounoB.  BuyrpuBmmoBas  rubpuauszanus.  bimuskopoacTBeHHOE
CKpelllMBaHUe, WU MHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['ereposuc u ero
npuurHbl. Vcnonb3oBanue rerepo3uca B cenekiuu. OtnanénHas ruOpunmzanus. [Ipeononenue
Oecruiousi MEKBHUJIOBBIX THOpHUIOB. JIOCTIDKEHUS CENEKIMH PACTEHWW U KUBOTHBIX. «3enéHas
DEBOTIOYULY.

CoxpaHeHHe M H3Y4YEHHE TI'€HETHMUECKHUX PEeCypCOB KYyJAbTYpHBIX pPAaCTEHUH M HMX AUKHUX
poauyeit s co3maHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3SWCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpasieHue 2eHemudyecKUMU pecypcamiu CenlbCKOXO3AUCMBEHHbIX U NPOMbICI0GbIX
HCUBOMHDBIX 8 YEJIAX YIIYUUEHUS CYUeCM8YIOWUX U CO30aHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yycne ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aAHUL, Nepedosblx udeu u
NnepcneKmuBHbIX MexHOI02Ul.

JdemoncTpanmu

[Toptpersr: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, I1. II. JIykbsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuipl u cxembl: «LleHTpBl MPOUCXOXKICHHUS U MHOr000pa3us KyJIbTYPHBIX PACTCHUI»,
«3aKOH TOMOJIOTMYECKUX PSJOB B HACIEICTBEHHOW HW3MEHUMBOCTW», «METOIbl CEeNeKIun»,
«Otnanénnas rudpuanzanus», «MyTtareHes.

JladbopaTopHasi paGora «l/3yueHue COPTOB KYyJIbTYPHBIX PAaCT€HUU M TOPOJ JIOMAUIHUX
YKUBOTHBIX).

JlabopaTopHas padora «/3ydeHue MEeTo10B CEEKIUH PACTEHHID.

IIpakTuyeckas padora «[IpuBuBKa pacTeHUN».

Ikekypeusi «OCHOBHBIE METOAbl U JOCTIDKEHHUS CEJeKIMU PACTeHMM M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENIBHBIN y4acTOK, B TEIUIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJ0rus ¥ CHHTeTHYecKasi GMOIOTUsl

OObexThl, HUCHONb3yeMble B OHOTEXHOJIOTHMHM, — KJIETOYHblE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MbI, HUX XapakTepucTuka. TpagunuoHHas OHOTEXHOJIOTHS:  XJiebomedeHue,
MOJTydeHHE KHCIOMOJIOYHBIX TPOJYKTOB, BHHOAeNHE. Mukpobuosoruueckuii cuHre3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TeXHOJIOTHi. [Ipon3BoacTBO O€lika, aMUHOKUCIIOT U BUTAMUHOB.



CozlaHue  TEXHOJOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  M3MEHEHUS U
KOHCTPYMPOBaHHUSI TEHOMOB C LIEJIbIO MIOJIy4YEHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJAEPIKAILUX HE
BCTPEYAIOLIUECS B IPUPOJIE ONOCUHTETUYECKUE TTYTH.

Kiterounas wuHxkeHepus. MeToapl KyabTypbl KIETOK M TKaHEH DPACTEHUM M JKUBOTHBIX.
Kpuobanku. Comarnyeckas ruOpuau3anms W coMmMaThdeckuid smOpuoreHe3. lcmompzoBaHue
ralylOnJIOB B CEJIEKUUU pacTeHuil. [lonyuenue mouoKknoHaNbHbIX anmumen. Hcnoavzosanue
MOHOKIIOHANbHBIX U NOJUKIOHATbHBIX aHnmumen 6 Meduyune. VICKyCCTBEHHOE OILIOJIOTBOPEHHE.
PexkoHcTpyKIus SIMIEKIETOK M KIOHUPOBAHUE KUBOTHBIX. METO/ TPAaHCIUIAHTALUU sJIep KIETOK.
Texunonocuu  0300poGreHUs,  KYIbMUBUPOBAHUA U MUKPOKIOHAILHO20 — DASMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI M T€HHasi MHXKeHepHs. MICKyCCTBEHHBIN CHUHTE3 T'€Ha U KOHCTPYHPOBAHHE
pekomOunantueix JAHK. Cozdanue mpanceenmvix opeanuzmos. JIOCTHXKEHUS W TEPCIIEKTHUBBI
XPOMOCOMHOM U T€HHOUN MH)KEHEPHUU. DKOJOTMYECKHEe U ATHYECKHE MTPOOJIeMbl T€HHOW HHKEHEPUH.

Menununckue Ouorexnosoruu. [loctreHomHas mudposas meaununa. [ILP-nuarnoctuka.
MeTa0oOMHBIN aHaNN3, TEHOLEHTPUYECKUI aHAINU3 MPOTeOMa YesoBeKa JJIsi OLEHKU COCTOSHUS
€ro 3710poBbs. Vcnonabp3oBaHne CTBOJIOBBIX KJIE€TOK. TapreTHas Tepanus paka. 3D-OuounHkeHepus
Ui pa3paboTKu (yHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3AaHUS KOMIUIEKCHBIX
TKaHEeW COYEeTaHHEM TEXHOJIOTHHA TPEXMEPHOro OMONMPUHTHHra M ckadoyIuHTa JUIsl perieHUs
3a7a4 MePCOHATM3UPOBAHHON METUIIHHBI.

Co3manrie BEKTOPHBIX BAaKIMH C IIEJBbI0 00O€CreueHuss KOMOWMHHPOBAHHOW 3alllUThl OT
Bo3Oynuteneit OPBU, ycraHOBieHHE MOJEKYISPHBIX MeXaHU3MOB (QyHKunoHupoBaHus PHK-
COJIep’KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JI€BaHUS YEIOBEKa U KUBOTHBIX.

JdemoncTpanmu

Tabmuis! u cxemsl: «Vcnoap30BaHNe MUKPOOPTAaHU3MOB B IPOMBILIIEHHOM HPOU3BOJICTBEY,
«Knerounast uHx)eHepusn», «I '€HHass HHKEHEPUSD.

JladopaTopHas padora «/3ydeHne o0beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llosyueHue MOJTOYHOKUCIBIX MPOTYKTOBY.

Jdkekypeusi «brotexHonorus — BakHeWIIas MPOU3BOAUTENIbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBO)».



INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHHUS OOy4aroIIMMUCS
MporpaMM CpeIHero 001Iero o0pa3oBaHus: JUYHOCTHBIC, METANIPEAMETHBIC U TIPEIMETHBIC.

B cTpykType JMYHOCTHBIX PE3ylIbTaTOB OCBOCHHS MPOTPaMMBbI IO OWOJIOTUH BBIJICICHBI
CIIEAYIOIIME  COCTABJISIOIIME: OCO3HAaHWE OOYYaAIOMIMMHUCS  POCCHHUCKOW  I'pa)IaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BHTHIO, CAMOCTOSITEIBHOCTH W CaMOOIPEIeIICHHIO,
Hanuuue momugayuu K OOYyYEHHIO OWOIJIOTHH, yeleHanpasieHHoe pazsumue BHYTPEHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAAULIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIECHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUCymnMunu CUCTEMC
OnoIoTHYEeCKOTO  00pa3oBaHUs, Haluuue  NPABOCO3HAHUS  DKOJIIOTUYECKOW  KyJIbTYpHI,
CnOCObOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbIL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA IMPOIrpaMMEI 110 onoIornu JOCTUTAKOTCA B €AUHCTBC
y‘-Ie6HOI\/’I A BOCHHUTATEIHHOH ACATCIIBHOCTH B COOTBCTCTBHU C TPpaJUIIHOHHBIMUA pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMHU, UCTOPUUCCKUMU U NJYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, IMPUHATBIMU B
oOmiecTBe MpaBWIaMA W HOPMAaMH TOBEIEHHS W CIIOCOOCTBYIOT IIpOIlECCAaM CaMOTIO3HAHWUS,
CaMOBOCIIMTAaHUA W CaMOPAa3BHUTHS, Pa3BUTUA BHYTpeHHeﬁ MO3nOUK JIMYHOCTH, MaTPHUOTU3MaA U
YBaXXE€HUSA K 3aKOHY M IPABOIOPAIKY, YEIOBEKY TpyJa M CTaplleMy MOKOJIEHUIO, B3aMMHOI'O
yBaKeHHs, OEpeKHOr0  OTHOIICHHWS K  KyJAbTypHOMY  HAaCleOUul0 U TPaJUuILUsIM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHUS yueOHOTro mpeaMera «bHoaorus» MOKHBI OTpa)xaThb
TOTOBHOCTh M CITOCOOHOCTH OOYYalOUIUXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHEHTAlUd, T[O3UTUBHBIX BHYTPEHHHUX
yOEXKIeHUI, COOTBETCTBYIOUIMX TPAAULMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OIBITa JEATENbHOCTH B IMPOIIECCEe peali3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN J€ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIIMTAHMSA:

cOpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaloIlerocss Kak AakKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOMOPS KA,

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEILHOCTU MPU CO3/IaHUU YUeOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEENATh COOCTBEHHYIO IO3HMIMI0O 1O OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YUYUThIBaTh B  CBOMX JEHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH yOEXKIEHUSIMHU, KYIbTYPHBIMH IIEHHOCTSIMHU U COLIMATbHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX,
MO3HABATENbHBIX M HCCIENOBATENIbCKUX 3a/1ad, YBAKUTEIHHOTO OTHOIICHHS K MHEHHUIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON JEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOPMHUPOBAHHOCTH POCCUICKON TPasKJaHCKOW MICHTUYHOCTH, TATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTHM Iiepe; PomuHOM, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HAcIeAUI0 U IAaMATHUKAM IPUPOJIBL,
nocTuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCHICKMX YYEHBIX B CTAaHOBJICHHE M DPa3BUTHE
OMO0JIOTHH, TOHUMAaHUS 3HaUYeHHs OMOJIOTHH B TIO3HAHUH 3aKOHOB TMPUPO/IbI, B KU3HH YEIOBEKA U
COBPEMEHHOT0 00111eCTBA;

ujaeiHast yoe:x 1IEHHOCTh, TOTOBHOCTD K CIYXXEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSI:

OCO3HAHMUE TYXOBHBIX [IEHHOCTEW POCCUKCKOTO HApO/Ia;

c(OpMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAllMI0 U NPUHHUMATh OCO3HAHHbBIE PEIICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOIUTENSM, CO3JaHUIO CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHSTHSA IEHHOCTEH CEeMEHON U3HU B COOTBETCTBHM C TPaJUIMSIMH HapOJOB
Poccum;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CHIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

[MOHUMAHHE SMOLIMOHAIBHOTO BO3/IEHCTBUS )KMBOU MTPUPOJIBI U €€ IIECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHHE IMPOSBIATH
KaueCcTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnUTaHHS, (OPMHPOBAHUS  KYJbTYPbI  3/I0POBbSI M
IMOLMOHAJIBHOIO 0JIArOIOoJIyYHs:

MMOHMMAaHKE U peau3alus 3J0poBoro u 0e3omacHoro odpasza >kM3HH (3I0pOBOE MUTAHUE,
coOrofieHHe TUTMEeHUYECKUX MPaBWJI U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHSATHI U OTHAbIXA,
perynspHas ¢u3nyeckass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHHE LEHHOCTH IMPaBWJ HHIUBUAYAIBHOTO U KOJUIEKTUBHOTO ©€30I11acHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYCK (YHOTPEOIEHUS aIKOTOI,
HApPKOTHUKOB, KYpeHUs);

6) TPY/Z10BOT0 BOCIIMTAHUS:

TOTOBHOCTH K TPYZY, OCO3HAHUE LIEHHOCTU MacCTEPCTBA, TPYI0JIIO0HE;

FOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHOW HAIPaBIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIbHO  BBIMOJHITH  TaKYHO
NESTEIbHOCTD;

UHTEepEeC K pa3iM4HbIM cdepaMm NpodecCHOHATbHON AEATEIbHOCTH, YMEHHE COBEpLIATh
0CO3HaHHBII BbIOOP OynyiIeil nmpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO MU CaMOOOpPa30BAaHHUIO Ha MPOTSHKEHUHU Beei
YKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHHUS S



9KOJIOTHYECKH 11e1ec000pa3HOe OTHONICHUE K MPHUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emIle,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS 3KOJOTHYECKOW KYyIbTYpBI: MPUOOPETEHHE OMbITa IUTAHUPOBAHHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN JUIsl OKPYKAIOIICH CPe/Ibl;

0CO3HaHUE rI00aJTbHOTO XapaKTepa HIKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIICHUs;

CIIOCOOHOCTh MCTIOJIB30BaTh MPUOOpPETaeMble TP U3YUYECHUU OMOJIOTHH 3HAHUS M YMCHHS
MpU PEIIeHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BAHKUEM (COOII0IEHNE
MpaBUJl TIOBEACHUS B TPUPOJIC, HANPABICHHBIX HA COXpPAaHECHUE DPABHOBECHUS B IKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HETIPHUSTUE JIEUCTBHI, MPUHOCSIIIUX BPEI OKpPYKAIOIIeH MNPUPOJHON Cpere,
yMEHHE MPOTHO3UPOBATH HEOJIATOTPUSTHBIC YKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAECMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4YMe PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpPBI, OIBITA
NESTETPHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAThCS HMHU B
MO3HABATEIbHOM, KOMMYHHKATHBHOM W COLMUAIBHON MpaKTHUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JESATEIbHOCTH SKOJIOTUYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHMS:

chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAayKd © OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KyJIbTYPhl KaK CPEJCTBA B3aUMOJICHCTBUS
MEXIY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHE CHeUPUKH OMOJOTUM KaK HAayKH, OCO3HaHHS €€ posii B (OPMHPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBIIICHHS], CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIECHUS 00 OKpYy>KaroleM
MHpEe KaKk O eIMHCTBE TMPUPOJbI, 4YelOBeKa M oOllecTBa, B MO3HAHUM MPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHnu IpobiieM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTMM JJIi COBPEMEHHOW IMBHIIM3AINU: 00eCTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3[JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOieMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 II00abHBIX
HKOJIOTMUECKUX IpoOsieM U oOecrieueHus nepexoa K ycToidMBOMY Pa3BUTHUIO, PALMOHATIEHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOTMYECKHX 3HAHWN B IEJSAX MOBBILICHUS OOIIeH
KYJIbTYPbl, €CT€CTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHUsS, HUCIOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUU, yMEHHE JejaTb 00O0CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB M MMEIOMIMXCS JaHHBIX C LEJIbI0 MOJy4eHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJOTHYECKUE 3HAHWUS MM PEIIeHUs
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOU JEeATEIbHOCTH, TOTOBHOCTh OCYHIECTBJISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITeTbHOCTh MHIUBUAYAIBHO U B TPYIITIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY O0Opa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJNYYCHHIO HOBBIX 3HaHUU 1O OHOJOTHU B COOTBETCTBUU C >KU3HCHHBIMHU
NOTPEOHOCTSAMH.



METAINIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHble pe3ylIbTaThl OCBOCHHS y4eOHOro mpenmera «bHOJOTHs» BKIIIOYAIOT:
3HAYUMBIC JUISI  (POPMHUPOBAHUS MHPOBO33PEHHS OOYJAIOIIHUXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) 00IIEHAYTHBIE TIOHSTHS, OTPaXKAIONINE IIEJIOCTHOCTh HAYYHOU KapTHHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, YJHEPTHSI,
SIBJICHUE, MPOIIECC, CUCTeMa, HAYYHBIH (DaKkT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, MUCCIICOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT W JIPYTHE); YHHBEpPCAIbHBIC
ydeOHbIe NIeHCTBUS (TIO3HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETYISATUBHBIC), 00CCIICUMBAIONITNC
dbopmupoBanre (HyHKIIMOHATHLHON TPAMOTHOCTH M COLUAIBHON KOMIIETCHIIMH OOYYaroIINXCs;
CIOCOOHOCTh 0o0y4Jaronuxcs WCII0JIh30BATh OCBOCHHBIE MEXTUCITUTITMTHAPHEIE,
MHPOBO33PCHUYCCKUE 3HAHWUS W YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS B IIO3HABATEIHLHOW U
COLIMAIBHON MTPAKTHKE.

B pesynprate wu3ydeHuss OHWOJIOTMM Ha YpPOBHE CpEIHEr0 O0O0Iero oOpa3oBaHUSA Y
obOyuvarorerocst OyayT copMupoBaHBI MO3HABATENbHBIE YHUBEpPCAIbHBIE Y4eOHBIC ICHCTBUSA,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC YYeOHBIC JCHCTBHS, pETYISATHBHBIC YHHBEpPCAIbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JACSITCILHOCTb.

MerTanpeMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTPAaMMBI CPEIHETO OO0IIero oOpa3oBaHMS
JOJIKHBI OTPAXKATh:

OBiajeHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbLHBIMU 1€HCTBUSIMM:

1) 6azoBbIe JJOrHYeCKHe JeiiCTBUS:

CaMOCTOSITENIBHO (OPMYIHPOBaTh U aKTyaJU3upoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUNA TNPUEMBI JIOTMUYECKOTO MBIIUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaiuu, oOOOIICHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHUH (BBIAETATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIMBATH CBA3H C IPYTUMU MOHITHIMH);

OTpENeNATh LEeIN AEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JOCTHUKCHHS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS Ul OObsAcHEeHUs (AKTOB M SBICHHUI >KUBOM
MIPUPO/IBL;

CTPOUTH JIOTUYECKUE PpACCYKICHHs] (MHIYKTHBHBIC, JACIyKTUBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUI B M3y4aeMBIX OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOrO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3yJIbTATOB LENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHHUE TTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIBLCKHE e CTBUSA:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOM JEATEIILHOCTH, HAaBBIKAMH
pasperieHus mpooeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TOHUCKY METOJO0B
pEIICHUS MPAKTUYCCKHX 337249, IPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IUYHbIC BUIBl JEATCIHHOCTH TI0 IOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHHIO B YYCOHBIX CHUTYAlMsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIIAJICTh HAYIHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7auyd B OOpA30BATEIBHON JEATCIHHOCTH U
KU3HEHHBIX CHTYAIHSIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTYaJIM3UPOBATh 3aJady, BBIIBUTATH
TUNOTE3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPXKICHUM,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJMYYCHHBIE B XOJC pEIICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYaIUsM, OIICHUBATH IPHOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATE IEJICHANIPABICHHBIN IMMOUCK TEPEeHOCa CPEICTB M CIIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B T[IO3HABATCIBHYI0 W  MPAKTHYCCKyH oOiactu
KHU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEAMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE HJICH, MpEIaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTaBUTh
poOJIEMBI M 3a]1a4H, IOTYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) padora ¢ uHpopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHWUKAX MHPOpMammu (TEKCTe Y4eOHOTo MoCcoOus,
HAYYHO-TIONMYJISIPHOM JIUTEpaType, OMOIIOTHIECKUX CIOBAPSIX W CHPaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3WPOBaTh HHGOPMAIMIO PA3JIMYHBIX BUIOB W (Gopm
MPECTaBICHUS, KDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTh;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH DPA3JIUYHBIC METOIbI TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, HeoOX0IMMOM JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJB30BaHMUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOIB30BaHUS PA3JIUYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAIBHYIO (OPMY TIPEACTaBICHUS OHOJIOTUYCCKON
uHpopmanuu (cxemsl, rpaduKy, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOE);

UCIIONIb30BaTh HAy4YHBIN SI3bIK B KadyeCTBE CPEACTBa TNpU paboTe ¢ OHOJOrHYECKOU
uHpOpMaIMel: TPUMEHATh XUMHUYECKUE, (PU3UYECKHE M MATeMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MPEoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM pPAcllO3HaBaHWUsS M 3allUThl MHGpOpPMAIMU, HHOOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMY J1€HCTBUSIMH:

1) o0meHune:

OCYILIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHANIOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHHUS OTHOCUTEIIbHO BBHITIONHEHHUS TMpeaiaraeMoil 3agadd, YYUTHIBAaTh HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHs, MOHUMAaTh 3HAYCHHUE COIMAJIBHBIX
3HAKOB, NPEANOCHUIOK BOBHUKHOBEHUS! KOH(PIUKTHBIX CUTYallUd, yMETh CMATr4aTh KOHQIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIAJETh Pa3JIMYHBIMM CHOCOOAMM OOLIEHMSI M B3aUMOJEWUCTBUS, MOHUMAaTh HAMEPEHUS
IPYruX JIIO/AEH, IPOSIBIISATh YBAKHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyTHpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJCTB.

2) cOBMeCTHAsI 1esITeJTbHOCTD:

[IOHMMAaTh ¥ UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIMBUAYaIbHOW pabOThHl Ipu
peleHny OMoJI0ru4eckoi mpoodaemMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOH 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI € yuyéTOM OOLIMX UHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OpPraHU30BBIBATH W KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTWKEHHIO: COCTAaBIISITh IUIAH JIEWCTBUM, PACOPEACNIATh POJU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIIEHMBATh KaYECTBO CBOETO BKJIaJa U Ka)JOTr0 Y4acTHHKAa KOMaHbl B OOIIUN pe3ylbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE€ MPOEKTHI, OLEHUBATh WJIEU C MO3HIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEACHHWE B PA3JIUYHBIX CHUTyalMsX,
IPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh NHUIIMATUBHBIM.

Ogy1ajeHHe YHHBEPCAJbHBIMHU PEryJIATHBHBIMHU ACHCTBUSMH:

1) camoopraHuzamnus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M YUYEOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAax IO OTHOLICHUIO K JKMBOM IIPUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPYKaIOIIHX;

CaMOCTOSATEJIBHO OCYILECTBIISATh II03HABATEIIbHYIO JESITEIbHOCTb, BBISBIIATH NPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHbIE 3aJaud B OOpa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSATEJIBHO COCTAaBIIATh IJIAH PeLIeHUs IpoOieMbl ¢ y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYyaLlUsIM;

paclIupATh paMKU y4eOHOTO IIpeMeTa Ha OCHOBE JINYHBIX PEANIOYTEHUH;

JiesIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOI 3pYAULIMU B pa3HBIX 00IacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIENISAM;



BJIQJIETh HAaBBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUIA
Y MBICTMTEJIBHBIX MPOIECCOB, MX PE3YIHTaTOB M OCHOBAHUH, HCIIOJIL30BATh MPUEMBI pediekcun
IUISL OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEILICHHUS;
YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KCHUIO;
IIPUHUMATh MOTUBBI U APIYMEHTBHI IPYTUX IPH aHAIU3€E PE3yJIbTaTOB ACATEIBHOCTH;
3) npuHsATHE CeOs1 U IPYTUX:
IIPUHUMATD ce0sl, MOHNUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U APIYMEHTBI IPYTUX IIPY aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C IMO3ULIUU IPYrOro YesloBeKa.
HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJEp’kKaHusl ydeOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha o0ecriedeHue npouiIbHOTO 00ydeHHsT 00yUJaroIIUXCs
ouonorun. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS U
CHocoObl JEeMCTBUII 1O OCBOGHHIO, HMHTEpPIpPETAllMud U MpeoOpa3oBaHUIO 3HAHUM, BUIbI
NESTETHPHOCTH IO TMOJYyYEHUIO HOBBIX 3HAHWW W HMX MPUMEHEHHWIO B PA3JIMYHBIX y4eOHBIX, a
TaKKe B peajbHBIX KU3HEHHBIX CUTyalusx. [IpeaMeTHbie pe3ynbTaThl MPEJACTABICHBI 10 TOAaM
U3Yy4EHUsI.

[IpenmetHbie pe3ynbpTaThl OCBOCHMsI ydeOHOTO mpeamera «buomorms» B 10 knacce
JOJIKHBI OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OHMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(bOopMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TO3HAHMM 33aKOHOB NPUPOIBI U
pelIeHny nMpoosieM parMoHaIbHOTO MPUPOIOTIONB30BaHUS, O BKIIAJIE POCCUICKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CUCTEMOW OHMOJOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOMOJAraroliue
OMOJIOTMYECKHEe TEPMHUHBI U TIOHATHUA (PKU3Hb, KJIETKa, OpraHu3M, MeTaboJIu3M, TOMEOCTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, N3BMEHYHUBOCTb, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas Tteopus 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopus HacieacTBeHHoctn T. Moprana), yaenust (H. V. BaBuioBa — o meHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTEHHi), 3aKOHBI (€AMHO00pa3us MOTOMKOB
MIEPBOTO MOKOJICHUS, PACUICIUICHUS, YUCTOTHI TaMeT, He3aBUCUMOT0 HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSAOB B HacieICTBEeHHOW u3MeHunBoctu H. M. BaBunopa), nmpuHUHUIBI
(KOMIUIEMEHTapPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAyYHOTO MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIEIOBAaHUSX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOMIOICHNE, IKCTIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHcJe OakTepuil, rpubOB, PaCTCHMUIA,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTEHHM, )KUBOTHBIX, YEIOBEKA,
MPOLIECCOB  KU3HENEATENbHOCTH, MPOTEKAIOIIUX B OpPraHW3Max pacTeHHM, >KUBOTHBIX H
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: OOMEHa BellecTB (MeTabosm3M), IpeBpalieHns SHepruu,
Opo>keHHsl, aBTOTPO(PHOro M reTepoTpo(HOro TUMOB MHUTAHUS, (OTOCHHTE3a M XEMOCUHTE3a,
MHUTO33a, Mel03a, raMeToreHesa, 3MOpuoreHes3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
WHIUBUAYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOJICHCTBUS T€HOB, T'eTEpPO3UCA,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OPraHOMIAMH KICTKH U HX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEH U UX (PYHKIUSAMH, MEX1y OpraHaMyd U CUCTEMaMH OpPraHOB y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIMAMH, MEXKIy CHUCTEMaMU OpPraHOB M UX
GyHKIMSAME, MEXAY dTanmaMyd OOMEHa BEILECTB, dTalaMd KJIETOYHOTO IMKJIA M KHU3HEHHBIX
[UKJIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPa3BUTHS, TEHOTUIIOM U (EHOTHIIOM,
¢deHoTunom u (pakropamu cpensl OOUTaAHHUS;

YMEHHUE BBISBIATH OTIUYUTEIBHBIC NMPHU3HAKH JKUBBIX CHUCTEM, B TOM YHCJE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIB30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIMKY JUTSI TOKa3aTeJIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII;

YMEHHE pematb OHOJIOTHYECKHE 3aJadd, BBISBISATH MPHYUHHO-CIICACTBEHHBIE CBS3U
MEX]y HCCIEAYEeMBbIMH OHWOJIOTHYECKHUMHU TMPOIECCAaMH W SIBICHUSMH, JEJaTh BBIBOIBI M
MIPOTHO3BI HA OCHOBAHUH ITOJTYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOpHBbIE U NMPAKTUUYECKHE paboThl, COONIOATh MpaBUia MpHU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBHTaTh THIIOTE3bI, IPOBEPATh WX OKCIEPHUMEHTAIBHBIMH CPEICTBAMH,
(bopMyHpys 1eNb UCCIIETOBAHS, aHATU3UPOBATH MOJYYCHHBIE PE3YIIbTAThl U JIENaTh BBIBOJIBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIIEIOBATEILCKON paboTe MO OMOJIOTHH, DKOJOTHU H
MeIWIMHE, TIPOBOJMMOI Ha 0a3e IIKOJBHBIX HAyYHBIX OOMIECTB, W IyOJWYHO TIPEICTABIATH
MOJTyYCHHBIEC PE3YIbTAThl HA YICHUYECKUX KOH(DEPEHITUX;

YMEHHE OIICHWBATh JTHUYECKHE AacleKThl COBPEMEHHBIX WCCICIOBAaHUNH B 00JacTH
OMOJIOTMM M METUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HaIIPaBICHHOE
M3MEHEHHE TeHOMa U CO3/JaHKie TPAHCTEHHBIX OPTaHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP OyyIieit mpodeccuoHanbHOM ASSITEIHPHOCTH B
obnactu OMOJNIOTUU, MEUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HUCTBA, UILEBOI
MIPOMBIIIJIEHHOCTH, YIIyOJsTh TO3HABAaTENbHBIM WHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIECH mpodeccun M TPOJOJDKEHHE OWOJOTHYECKOTO O0O0pa3oBaHHUsS B
OpraHu3alusaX CpelHero NpodecCuoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

OcHoBHbIE BU/IbI 1eITeJILHOCTH y4yaluuxcs Ha ypoke: CiryliaHue y4uTensi, CaMOCTOATEIbHAS
paboTa ¢ TeKCTOM B ydeOHUKE, HAyYHOIIOMYISPHON JIUTepaType ,0T00p MaTepuana u3
HECKOJIbKUX UCTOYHUKOB,HATMCAHKE JIOKIJIATIOB, pedepaToB ,aHaTu3 TabIuUI, rpauKOB,
CXeM,ITOUCK OOBSICHEHHSI HAOII0JaeMbIM COOBITHSIM, aHAIU3 BOSHUKAIOIINX MPOOIEMHBIX
CUTYAIUI,OMbIT U UCCIIEIOBATENIbCKAsSI IEATEIbHOCTD, aHAJM3 Pa3/1aTOUHbIX MaTEpUasoB,
pelIeHre Pa3IMYHBIX SKCIIEPUMEHTAIBHBIX 33/1a4 ,[I0CTAHOBKA OMBITOB, BHIIIOJIHEHUE
1ab0paTOPHBIX U MPAKTUYECKUX PAOOT,BHICTPANBAHKE TUIIOTE3 HA OCHOBAHUY UMEIOIIIUXCS
JAHHBIX

Opranusanus NPOEeKTHON M UCCJIEA0BATEIbCKOM AeITEeJIbHOCTH YYATUXCS

HpOGKTHaH HCCIICH0BATCIIbCKAA ACATCIIBHOCTL YUalIUXCA IPOINKUCAaHAa B CTAHOAPTC O6pa3OBaHI/IH.
HpOFpaMMbI BCCX MIKOJIBHBIX MPEAMCTOB OPUCHTHPOBAHLI Ha JaHHBIA BHUJ NEATEIHLHOCTH. HpOeKTHaH
ACATCIIBHOCTD Y4YalIUXCAd CTAHOBUTCA BCC Oonee aKTyaHLHOﬁ B COBpeMeHHOI\/’I negaroruke. 1M1 sTo He
cnyqaﬁHo, BC€Ib MMCHHO B IIPOLICCCC HpaBHHLHOﬁ CaMOCTOSTEIbHOMI pa60TBI Hax CO3JaHUCM IIPOCKTa
JIy4dmie BCCro (I)OpMI/IpyCTCH KYyJIbTYpa YMCTBCHHOI'O TpyaAa YYCHHUKOB. A moBceMecTHas KOMITBIOTCpU3alusa
MO3BOJIACT KAXKAOMY YUUTCIIHO Oonee TBOPYCCKHU MOAXOAUTH K pa3pa60TI<e CBOHX YPOKOB, a TAKKC CICJIATh
O6pa3OBaTeHLHBIﬁ mnmponecc Ooiee HHTCPCCHBIM, p33H006pa3HLIM U COBPEMCHHLIM.

I/IHCTPYMCHTOM JAOCTHIKCHUSA TIAHUPYCMBIX JIMYHOCTHBIX, MCTAMMPECAMCTHBIX U MPCIAMETHLIX PE3YJIbTATOB
ABJISIFOTCA YHUBCPCAJIBHBIC y‘-Ie6HBIC JIeNCTBHS. 3(1)(1)6KTI/IBHLIM METOJOM CHCTCMHO-ACATCIBHOCTHOI'O



IIOJXO0/a SIBIISETCS IIPOCKTHAS JEATEIbHOCTD.

[IpoekTHast NEATETBHOCTH SBIISETCS YACThIO CAMOCTOSITENbHON paboThl ydammxcs. KayecTBeHHO
BBIMNOJIHEHHBIM MPOEKT — 3TO MO3TANHOE IUIAHUPOBAHUE CBOUX JACHCTBUHM, OTCIEKHUBAHUE PE3YJIHTATOB
cBoeld paboTbl. IIpoekr — BpeMmeHHas IesieHanpaBleHHas AEATEIbHOCTh Ha MOJYYCHHWE YHHUKAIBHOTO
pe3ynbTaTta .

[lenb MPOEKTHO-UCCIENOBATEIBCKON JESITENBHOCTH Yydalluxcs B paMmkax HoBbix @PI'OC:
(dhopMHpOBaHHE YHHUBEPCATBHBIX YUEOHBIX JelcTBHMA. VICIONBb30BaHHE IMPOCKTHO-UCCIICIOBATEIBCKON
JEATeIbHOCTH Ha YpPOKax W BO BHEYPOUHOW JEATENBHOCTH SBISETCS CPEACTBOM (HOPMHUPOBAHUS
YHUBEpPCAJIbHBIX Y4€OHBIX AEHCTBUN, KOTOPBIE B CBOIO OUEPE/Ib!

e 00ecreynBaloT yJameMycs BO3MOKHOCTb CAMOCTOSITEIILHO OCYIIECTBIIATH JIETEILHOCT YUCHHUS,

® CTaBHUTbH y4eOHBIC II€TTH, HCKATh M UCIOJIH30BATh HEOOXOIUMBIE CPEICTBA U CIIOCOOBI X JIOCTH)KCHUS,

® yMETbh KOHTPOJIMPOBAThH U OLIEHUBATH YUEOHYIO AESITEILHOCTD U €€ PE3yJIbTaThl;

® CO3JAKOT YCIOBHS Pa3BUTHS JINYHOCTH M €€ CaMOpEAM3alMd Ha OCHOBE «YMEHHUS YUHUTHCSI» H

COTPYIHHYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuThes
e o0ecrneynBaeT JIMYHOCTU TOTOBHOCTh K HENPEPHIBHOMY OOpPa30BaHMIO, BBICOKYIO COLMAIBHYIO H
po¢ecCuOHANTBHYI0 MOOUIBHOCTH;

e o0ecrneynBaroT yCHEeIIHOe YCBOEHUE 3HaHUM, YMEHHI 1 HaBbIKOB;

dhopmMupoBaHUE KapTHHBI MUPA, KOMIIETEHTHOCTEH B JIFOOOW MTPEAMETHOM 00JIaCTH TTO3HAHMS.
K Ba’KHBIM MOJOXKUTENBHBIM (PAKTOpPAM MPOEKTHON AESITETbHOCTH OTHOCSTCS:

MTOBBIIICHUE MOTHBALIUY yUYaIIUXCS NIPU PEIICHUH 33a4;
pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;
CMEIIEHUE aKIIEHTa OT UHCTPYMEHTAIBHOTO MOJIX0/1a B PEIEHNH 33/1a4 K TEXHOJOTHYECKOMY;
(hopMHpOBaHHE YYBCTBA OTBETCTBEHHOCTH;
CO3JJaHUE YCIOBUMU JUISI OTHOIIEHUI COTPYIHUYECTBA MEXK/Y YUUTEIEM M YUAIIUMCS .

OcHOBHOM TPUHLHUI PAOOTHI B YCIOBHSIX MPOEKTHOM NIEATENHHOCTH — OINEPEkKaIoliee CaMOCTOATEIbHOE
O3HAaKOMJICHHE IIKOJBbHUKOB C Y4YeOHbIM MaTepualioM U KOJUIEKTUBHOE OOCYXKJIEHHE Ha YypoKax
MOJIyYE€HHBIX Pe3ylbTaTOB, KOTOpPbIE OPOPMIISIIOTCS. B BUJE ONpeesieHui U TeopeM. B 3ToM citydae ypok
MOJIHOCTHIO YTPA4YUBAET CBOM TPAJUIIMOHHBIE OCHOBAHHS U CTAHOBUTCS HOBOM (POpPMOI OOIIIEHUST YUUTENS
U yJalluxcs B IUIaHe TPOU3BOJICTBA HOBOTO JIJIsl YYCHUKOB 3HAHMUSI.

Turnel 3a1aHui, MpeaIaraeMpIX y4eHHKaM B X0JI€ MPOCKTa:

® [paKTUYECKHE 3aJaHus (M3MEPEHUS, YePUCHHUS C TIOMOIIbI0 YePTSIKHBIX HHCTPYMEHTOB, pa3pe3aHus,
CruOaHus, pUCOBAHMS | JIp.)

e [PaKTUYECKHE 3aJa4Yl — 3aJIa4M MMPUKIAJTHOIO XapaKTepa,

e TpOOJIEMHBIC BONPOCH, OPUEHTHPOBAaHHBIC Ha (HOPMUPOBAHWUE YMEHUW BBIIBUTATh THUIOTE3BI,
00BIACHATH (aKThl, 000CHOBBIBAThH BHIBOJIBI;

® TEOPETUYCCKHUE 3aJaHMs HA IIOMCK M KOHCIIEKTHPOBAaHUE HH(POPMAIUH, €e aHaINu3, 0000IIEeHUE | T.I1.;

® 3aj]]aY¥ - COBOKYITHOCTb 3aJIJaHHii HA MCIOJIh30BAHUE OOIIUX JJISI HUX TEOPETHUCCKUX CBEICHUH.

OcCHOBHBIE ATalbl OPraHU3ALNUN TPOEKTHOM EATEIBHOCTH YJalIuXxcs .

1. IoaroroBka K BHINOJHEHUIO MpoekTa (popMHUpOBaHUE TpYMI, BblIaua 3aJaHuid. Beibop TeMbl u
Lesiel MpoeKTa; ONpe/ieieHue KOJIMYEeCTBa YYaCTHMKOB MPOEKTa). Yyarmuecs o0CYKIalT TeMY ¢
YUUTEJIeM, MOJIy4aroT IPU HE0OXO0AUMOCTH JIOTIOIHUTENbHYIO HH(OPMAINIO, YCTAaHABJINBAIOT 1IEJTH:
YUUTENb 3HAKOMUT YYaIUXCS C CYTBIO TPOEKTHOW JEATEIBHOCTH, MOTHUBUDPYET Y4YalllUXCS,
IIOMOTA€ET B MOCTAHOBKE LIETIEH.

2. IlnanmpoBanue paboThl (pacnpeaeneHne 00sa3aHHOCTEH, ONpeieNIeHe BpEMEHH MHINBHIyaTbHON
pabotbl). OnpezeneHre HUCTOUYHUKOB WMH(pOpPMAalWU; MJIAaHUPOBAHUE CIIOCOOOB cOopa M aHaIM3a
uH(pOpMaIMY; TUIAHUPOBAHUE UTOTOBOTO MPOJyKTa ((popMbl MpencTaBiieHUs! pe3yiabTarTa): BBITYCK
ra3eTbl, YCTHBIN OTUET C JEMOHCTpAlMEl MaTepUaIOB U JPYTuX; YCTAHOBJICHUE KPUTEPUEB OLICHKU
pe3ybTaTOB; paclpeseieHne 005 3aHHOCTEW Cpelu YJICHOB KOMaHbI: ydyalllhecsl BhIpaOaThIBAIOT



IJ1aH HeﬁCTBHﬁ; YUYUTCIIb NOpcjiaraCt MACU, BLICKA3bIBACT IPCAIIOJIOXKCHUA, ONPCACIACT CPOKHU
paboTHI.

3. HccienoBanme: ydJamuecss OCYIIECTBISIOT IMOMCK, OTOOp M aHAIW3 HYXHOH HH(popMaumy,
OKCIICPUMCHTUPYIOT, HAXOIAT IMYTU PCIICHHUA BO3HHKAIOIIUX HpO6JI€M, OTKPBIBAIOT HOBBLIC IJId
ceOs 3HAHMSI, YYUTEIh KOPPEKTUPYET X0 BHITTOIHEHUS pabOTHI.

4. O0o0meHnne pe3ynbTaTOB: YydJalluecs OO0O0OMIAIOT TOJIy4eHHYI0 HH(OpMauio, (GOpMyIUpYIOT

BBIBO/IbI M 0()OPMIISIFOT MaTepual [yl FPyNIoBOi Mpe3eHTalUu.

IIpe3enTanus (0TUET KaX A0 IPYIIbI UM YYEHHUKA OCYIIECTBIIAETCS 10 OKOHYAHUU IIPOEKTA).

6. OmeHka pe3yJIbTaTOB TMPOCKTHOW JIEATCIPHOCTH W IOJBEICHUE HWTOTOB: KaXIbIH YICHHK
OIICHUBACT XOJ M PE3yJbTaT COOCTBEHHOW [EATEIBHOCTH B TPYNIE, KaKIas pabodas rpymrma
OLCHUBACT JACATCIBHOCTHL CBOMX YYACTHUKOB, YYHUTCIb OLNCHUBACT [JCATCIBHOCTb KaXJI0ro
YYEHHUKA, TOJABOJUT UTOTH MPOBEACHHON ydallluMucs paboThl, 0TMEYAET YCIEXH KaKJI0TO.

o

BbInycKHMK HAy4YUTCS:

MJITAHUPOBATh U BBITMIOJIHATH Y4€OHOE UCCIICIOBAHUE U YICOHBIN MPOEKT, UCTIOJIB3Yys MOJIEIH, METOIBI 1
MIPUEMBI, aJICKBATHBIE HCCIIETyeMOil mpooiieme;

BBIOMPATh M HCTOJIB30BaTh METO/IbI, PEJICBAHTHBIE pacCMaTpUBAaEMON MpodiemMe;

pacro3HaBaTh M CTaBHTh BOIPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh IMOJYYEHBI MYTEeM HAYYHOTO
WCcche0oBaHus, OTOMpaTh aJeKBAaTHBICE METOIBI WCCIEAOBaHUS, (OPMYIHPOBATH BBITEKAIOIINE W3
HCCJIEOBAHNS BBIBOJIBI;

WCIIOJIb30BaTh TAaKWE€ MATEMAaTHUYECKHE METOJbI W TIPHEMBI, KaK aOCTpakuus W HIAcaIU3aIus,
JT0Ka3aTelIbCTBO, J0KAa3aTeIbCTBO OT MPOTHUBHOTO, JOKA3aTEIhCTBO IO AHAJIOTHH, OIPOBEPIKEHUE,
KOHTPIIPUMED, UHAYKTUBHBIC U JIETYKTUBHBIC PACCYKICHUS, IOCTPOCHUE U MCTIOJHEHNE aJrTOPUTMa,;
WCIIOJIb30BaTh TaKHE ECTECTBEHHOHAYYHBIE METOJBl W TIPHEMBI, KaK HaOIIOJCHUE, TOCTaHOBKa
MpoOJIEMBI, BBIJBMIKEHHE «XOPOIICH THUIOTE3bD», 3KCIEPHUMEHT, MOJCIMPOBAHHUE, TEOPETUYECKOE
000CHOBaHME, YCTAHOBIICHUE TPAHUI] IPUMEHHUMOCTH MO/IEIH/TEOPHH,

WCIIOJb30BaTh HEKOTOPhIE METOJBI TOJYYCHHS 3HAHWHM, XapakTepHbIC MJs COIHAIBHBIX U
HCTOPUYECKUX HayK: IMOCTaHOBKA TMPOOJIEMBI, OIPOCHI, OMHCaHUE, OOBSICHEHWE, HCIOJIb30BaHUE
CTATUCTUYCCKUX JTAaHHBIX, HHTEPIIpETaIus (PaKToB;

SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUs, HCIIOIb30BaTh S3BIKOBBIC CPENICTBA,
aZIcKBaTHBIC 00CYX1aeMoil mpooIieme;

oTyIn4aTh (aKThl OT CY)KICHUM, MHEHUH M OIICHOK, KPUTHYECKH OTHOCHTHCS K CY)KICHUSM, MHCHHSIM,
OIIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHUS,

BHJICTb 1 KOMMEHTHUPOBATh CBSI3b HAYYHOTO 3HAHHS M IIEHHOCTHBIX YCTAaHOBOK, MOPAJIBHBIX CYXJICHUN
MIPH TIOJIYYCHHUH, PACTIPOCTPAHEHUH U TPUMEHEHHUU HAyYHOTO 3HAHUSI.

BblnyCKHuK noayuum 603MONCHOCHIb HAYHUMbCA:

CAMOCMOAMENbHO S’ClayMblGan’lb, njiarupoeanib U 6blNOJIHAMb yll€6H0€ MCC]Z6006CIHM€, y’{€6Hbll:i u
COL!MCl]lebllZ npoekm,

ucnoJjibzoeams ()026101(')/, o3aperue, uHmyuyuio,

UCnoilbzoeams HeKoniopbvle Memoobl noJjiy4erus 3HGHML7, xXapakmepHbsle 0 COUUAJIbHBIX U
ucmopu4decKux HayK.: auKkemupoesarue, MOO@/ZMPOBGHM@, NOUCK UCmopu4ecKkux 06pa31406;
ucnolbzoeamb HeKomopbvle npuembpl XyaODfCQCH’ZGeHHOZO NO3HAHRUA mMupa.: YyeiocnmHoe 0m06pa:)fceHue
mupa, O6pCZ3HOCI’I’lb, XyaO.?fCecn’ZBQHHblﬁ 8blMbICEN, OpcaHU4ecKoe eouUHCmeo 06W€20, 0cobenno2o
(munulmoeo) u edunmoeo, OPUCUHATIBHOCNIb,

yeirenanpasileHHo U OCO3HAHHO pa3euedambsb C60U KOMMYHUKAMUBHblE CI’lOCO6HOCI’I’lM, oceauedntb Hoevle
A3blKO6blEe Cp@dCWlGCl,‘

OCOo3HAaeAmsb C6010 0mMeemcmeerHHOCnlb 34 docmoeepHocmb NnoOJIYy4€eHHbIX 3HaHu12, 3a Kauecmeo
6blNOJIHEHHO20 npoeKkma.



TEMATHYECKHWH ILTAH

Ienesbie npuopurtersl BocnuTtanusa 1ias COO:
co3/laHue OJIarONPHUATHBIX YCIOBUN sl MPUOOPETEHUS MIKOJbHUKAMH OIIBITa OCYIIECTBICHHS
COLIMAJIBHO 3HAUYMMBIX JEJI:

1. ombIT nen, HapaBJIEHHBIX Ha 3a00TY O CBOEH CEMbE, POAHBIX U OJIU3KUX;
2. TPYIOBOM OMBIT, OTIBIT YYaCTHs B TIPOU3BOJICTBEHHOM IIPAKTHKE,
3. OIBIT €T, HAIIPABJICHHBIX HA MOJIb3y CBOEMY POJTHOMY TOPOIY HIIH CETy, CTPaHE B IIEJIOM, OIIBIT
JESITENIbHOTO BBIPAXKEHUSI COOCTBEHHOM Ipa’kJaHCKOM MO3ULIUY;
OTIBIT MPUPOJOOXPAHHBIX JIET;
. OTIBIT pa3pelIeHNs BOZHUKAIOIKUX KOHQIUKTHBIX CUTYaIMH B IIKOJIE, I0Ma UM Ha YJIUIIE;
. OTIBIT CAaMOCTOSITENILHOTO MPUOOPETEHNS HOBBIX 3HAHUM, TPOBEICHUS HAYYHBIX UCCIIEIOBAHUH,
OTIBIT MMPOEKTHOW JESATEIbHOCTH;
7. OIBIT M3y4YEHMs], 3allUThl U BOCCTAHOBJEHUS KyJIbTYPHOTO HACJIE€IUsl 4YEJIOBEYECTBA, OIBIT
CO37aHUsI COOCTBEHHBIX IPOU3BEIEHUI KYJIbTYpPHhI, OIBIT TBOPYECKOTO CAMOBBIPAKEHHUS;
. OTIBIT BEJICHUS 3I0pPOBOTO 00pa3a *KHU3HU U 3a00ThI O 3I0POBbE APYTUX JIIOJIEH;
0. OmBIT OKazaHWsI TOMOIIM OKPYKAIOMIAM, 3a00ThI O MaJbIIIAX WM TOXWIBIX JIIOJISX,
BOJIOHTEPCKHUH OTIBIT;
10. omBIT caMOIO3HAHUS M CaMOAHAIIN3a, OTBIT COIMAIBHO MPHEMIIEMOTO CaMOBBIPAXKCHHS U
caMmopean3alyy.
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®opMupyemblie
HaumeHnoBanue
COLMAIBHO JJIeKTPpOHHBbIEe (LM (pPPOBHIE)
pa3ae/ioB u T€M KoanuectBo
3HAYNMBIE, o0pa3oBaTejibHbIE pecypchl
NMPOrpaMMbl 4acoB
IEHHOCTHEIE
oTHoI1eHust (Ne)
G 1 1,23,4,9,10 bu6moreka [IOK
HOJIOTIIA KaK Hayka https://m.edsoo.ru/7f41c292
JKuBrle cucTeMBbl U UX 5 2,7,9, 10 bu6moreka [IOK
H3yUYCHHE https://m.edsoo.ru/7f41c292
Eio 5 3,4, 56,7 Bubanoreka [IOK
JOTIA KIETRA https://m.edsoo.ru/7f41c292
Xumudeckas 10 1,2,3,4,5,6,7, bu6mmoreka [JOK
OpraHu3aIus KJICTKH 8,9 10 https://m.edsoo.ru/7f41c292
Crpoenue u QyHKIUU 8 1,2,3,4,5,6,7, bu6mmoreka [JOK
KJIETKU 8,9 10 https://m.edsoo.ru/7f41c292
e e8| ST hmons ok
PeRpatll P T https://m.edsoo.ru/7f41c292
KJIETKE
H 1,2,3,4,56,7,
a;HeHCTBeHHaH 9 8.9 10 bubmuoreka [JOK
i OpMaumfI P https://m.edsoo.ru/7f41c292
peanuzanus e€ B KJIETKe
JKU3HeHHBIN UK 6 1,2,3,4,5,6,7, bu6nmoreka [JOK
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KIIETKH 8,9, 10 https://m.edsoo.ru/7f41c292
Crpoenue u QyHKIIUH 17 1,2,3,4,5,6, 7, bubnuoreka [IOK
OpraHu3MOB 8,9, 10 https://m.edsoo.ru/7f41c292
PasmHuoxenne n 8 1,2,3,4,5,6,7, bu6mmoreka [{OK
pa3BUTHE OPraHU3MOB 8,9, 10 https://m.edsoo.ru/7f41c292
I'eneTrka — HayKa O 1,2,3,4,56,7,
HACJIEACTBEHHOCTHU U 5 8,9 10 bu6mmoreka [{OK
M3MEHYNBOCTH https://m.edsoo.ru/7f41c292
OpraHU3MOB
3aKOHOMEPHOCTH 10 1,2,3,4,5,6,7, bubmmoreka [{OK
HACJIEICTBEHHOCTH 8,9 10 https://m.edsoo.ru/7f41c292
3aKOHOMEPHOCTH 6 1,2,3,4,5,6,7, bubmmorexa [{OK
M3MEHYHNBOCTH 8,9 10 https://m.edsoo.ru/7f41c292
. 3 1,2,3,4,5,6,7, bu6moreka [IOK

8,9, 10 https://m.edso0.ru/7f41¢c292
CelleKIIs Opranu3MOB 4 1,2,3,4,5,6,7, bu6moreka [IOK

8,9 10 https://m.edsoo.ru/7f41c292
Buorexnonorus u 1,2
CHIZ)TZTH;;;M 4 8, 9’ 3)4’ o bubmmorexa LOK

Y https://m.edsoo.ru/7f41¢292

OunoJtorust
PesepBHoe Bpes 1 1,2,3,4,5,6, 7, bu6mmoreka [IOK

8,9, 10 https://m.edsoo.ru/7f41¢c292

OBUIEE KOJIMYECTBO
YACOB I1O 102
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MOYPOUHBII IIJIAH (KTI)

Ne i/ Jara Tema ypoka Jlomamrnee
3a/laHne
01.09 Buosnorus kak KOMIUIEKCHAs HAyKa M KakK 81
1. 4acTh COBPEMEHHOT'0 OOIIECTBa.
2. 05.09 JKuBbIE CHCTEMBI M HX CBOWCTBA 82
Juarnoctudeckas padbora.
3. 05.09 YpoBHEBas OpraHU3aIns )KUBBIX CHCTEM 83
4 08.09 HcTopust OTKPBITHS U U3YUEHHUSI KIICTKH. 84
' Kierounas Teopus
12.09 MeTo 11 MOJIEKYSIPHON U KJIETOYHOU 85
Ouooruu.
5.
6. 12.09 XVMHYECKUH COCTaB KIETKA 86
. 15.09 MuHepanbHbIC BEIIECTBA KIETKH, UX 86
' OuosornyecKas poiib
19.09 Opraanveckue BEmecTBa KICTKH — OCIKU. 87
8.
9 19.09 CaoiicTBa, kiaccudukanus u QyHKIUHA 88
' OenKoB
10 22.09 Opra"ndecKue BemecTBa KISTKH — 89
' YIIEBOIBI
1 26.09 OpraHuuecKkue BeuecTBa KIeTKH — 8§10
) JIUITA B
26.09 Hyxneunossie kucnotsl. JITHK u PHK. 811
19 JlaboparopHnas pabota «MccnenoBanne
' HYKJIEUHOBBIX KHCIIOT, BBIACTICHHBIX 3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY»
13 29.09 Crpoenue u pynkiuu AT®. [Ipyrue 8§11
' Hykieosuarpugocdarel (HTD)
14 03.10 Cexsenuposanue JJHK. Merozapt Jlexus
' T€HOMUKH, TPAHCKPUIITOMUKHU, TPOTEOMUKHU
15. 03.10 Mertop! CTpYKTYpHOU OHOJIOrUN Jlexus
16. 06.10 Tunsl knetok. [IpokapuoTnueckas KieTka 8§12




10.10 CrpoeHue 3yKapuOTUYECKOM KIIETKH. Jlexus
17. [IpakTudeckas padota «/3y4eHne CBOWCTB
KJIETOYHO MEeMOpaHbI»
18. 10.10 [ToBepXHOCTHBIH anmapar KJIeTK! 8§12
13.10 OnHomMeMOpaHHBIE OPTaHOUIBI KIICTKH. 813
19.
17.10 [TomyaBTOHOMHBIE OpraHOW/IBI KIIETKH: 814
20 MUTOXOH/IPHUH, TTACTU/IBI.
21. 17.10 KonTtponbnas pabota Nel [ToBTOpEHUE
22. 20.10 HemeMOpaHHbie opraHOu/Ibl KJIETKH 815
23. 24.10 CrpoeHue U PyHKIUHU sApa 816
24.10 CpaBHuTeNbHAS XapaKTEPUCTHKA KIIETOK Jlexmust
o sykapuoT. JlabopaTtopnas pabota
«M3ydenue cTpoeHus KIETOK Pa3IMIHbIX
OpraHM3MOB»
07.11 AcCUMUIAIINASA U TUCCUMHUIISAIINAST — JIBE 8§17
CTOpOHBI MeTabom3Ma. Turber oOMeHa
25 BELIECTB.
07.11 depMeHTATUBHBIN XapaKTep peaKIuid 818
KJIETOYHOTO METab0IM3MA.
26.
27. 10.11 benku-akTuBaTOpHI ¥ OEIKU-UHIHOUTOPBI 818
28. 14.11 ABTOTpOGHBIN TUTT 0OOMEHA BEUIECTB 819
29. 14.11 dotocuHTE3 819
17.11 XemocuHTe3. JJaboparopHas padoTa 820
30. «CpaBHeHHe Npo1ieccoB POTOCUHTE3A U
XEMOCHHTE32»
21.11 Anaspo0bHble opranu3Mbl. Buasl Opoxenus. | 8§ 21
31.
3 21.11 AspoOHBIE OpraHU3MBbl. JTambl 8§21
SHEPreTHYecKoro ooMeHa
2411 OHeprust MeMOpaHHOTO rpaueHTa 8§21
33. npoToHOB. Cunte3 AT®: pabora
npoToHHOM AT®-cuHTa3sl
34. 28.11 Peakuuu MaTpu4HOrO CUHTE3a 8§22
35. 28.11 Tpanckpumnus — matpuunbiii cuares PHK | § 22
36. 01.12 Tpancasanus u e€ stansl 8§23
37 05.12 Konuposanue amuHokuciot. Poib 8§23

pubocom B OMocHHTE3€e Oenka




38 05.12 Opranuzanus reHoMa y IpoKapuoT 1 8§24
IYKapuoT
39 08.12 MonexynspHble MEXaHU3MbI IKCITPECCUT 8§24
T'CHOB Y 3YKapHOT
12.12 Bupychl — BHekeToYHbIC (OPMBI )KM3HK U | § 45
40. 00JUraTHbIE Mapa3uThl.
a1 12.12 Bupycubie 3216OJICBaI:II/I$I YeJI0BeKa, Jlexmust
KUBOTHBIX, PACTCHUH
42. 15.12 KonTtponsHas padota No2 [ToBTOpEHUE
43, 19.12 HanorexHosornu B OHOJIOTUY U MEQULIMHE Jlexms
44, 19.12 JKW3HEHHBIN ITUKIT KIIETKH 825
45. 22.12 Marpuynsiii cuate3 JJHK 8 26
26.12 Xpomocomsl. JlaboparopHast padbota 827
46. «3ydeHne XpoMOCOM Ha TOTOBBIX
MHKPOIIpeTiapaTax»
47. 26.12 JleneHue KJIETKH — MHTO3 828
29.12 Tunb! kneTok. KapuoknHes u MUTOKHHES. Jlexms
48 JlabopaTtopnas pabora «Habmronenune
MUTO32 B KJIETKaX KOHYHKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»
49, 12.01 Perynsauust >)ku3HEHHOTO UKJIA KIETOK 8§29
50. 16.01 OpraHu3Mm Kak eIMHOE 1eIoe 8§29
51 16.01 Tkanu pactenuid. JlaboparopHas pabora 830
«M3yueHue TkaHel pacTeHUII»
19.01 TkaHu )KMBOTHBIX U YEJIOBEKA. 830
52. Jlaboparopnas pabota «3yuenue Tkanen
KHBOTHBIX»
23.01 Opranbsl. CUCTEMBI OPraHOB. Jlexuus
53.
54, 23.01 Ornopa Tena opraHu3mMoB 8§31
55. 26.01 JIBU>xeHHE OpraHu3MOB 832
56. 30.01 [Iutranue opraHuzMoB 833
57 30.01 [Iutannie NO3BOHOYHBIX KUBOTHBIX. 833
[MumeBaputenbHas cuCTeMa YeJoBeKa
58. 02.02 JIpIXxaHue OpraHu3MoB 8§34
59 06.02 JIprxaHue mMo3BOHOYHBIX )KUBOTHBIX U 8§34
YyenoBeka
60. 06.02 TpaHcHOpT BelIECTB y OpraHu3MOB 8§35
61, 09.02 KpoBeHocHas cucteMa Mo3BOHOUHBIX 8§35

JKHBOTHBIX U YCJIOBCKA




62. 13.02 Beljienienue y opranu3MoB 8 36
63. 13.02 3amuTa y Opranu3MoB 8 37
64. 16.02 HmmyHHas cuctema 4eoBeKa 8§ 37
65, 20.02 PaznpaxumMocTb U peryismus y 838
OpraHu3MOB
66. 20.02 ['ymopanbHas perynasuus U 3HIOKPUHHAS 838
CUCTEMa KUBOTHBIX M YCIIOBEKA
67. 27.02 DopMbI pa3MHOKEHHS OPTaHU3MOB 839
68. 27.02 [TosoBoe pa3sMHOKEHHE 839
69. 02.03 Meiios §40
06.03 I'amerorenes. O0pa3zoBaHHe U pa3BUTHE 841
70 MOJIOBBIX KJIETOK. JTaboparopHas paboTa
«M3y4ueHne cTpOCHHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOTIpEnapaTax»»
214 06.03 NHnuBuyanbHOE pa3BUTHE OPTaHU3MOB — 8§42
OHTOTEHE3
7 13.03 3aKIiaaKa OpraHoB U TKaHEH 13 8§42
3apO/IBIIIEBBIX JIUCTKOB
13.03 Poct u pa3BuTHe KUBOTHBIX. 843
73.
16.03 Pa3MHOXeHue 1 pa3BUTHE pacTEHUH. 844
74. Jlaboparopnas pabota «CTpoeHre OpraHoB
Pa3MHOKEHHSI BEICIITUX PACTCHUI
75. 20.03 KonTponbnas padorta Ne3 [ToBTOpEHUE
76, 20.03 HcTopust cTaHOBJICHUS U Pa3BUTHS 8 46
TCHETUKU KaK HAyKU
17. 23.03 OCHOBHBIE IOHSITUSI U CUMBOJIbI T€HETUKH. 847
27.03 3aKOHOMEPHOCTH HACJICIOBAHUS 8§48
NIPU3HAKOB.
78.
79 27.03 [{uTonornyeckne 0CHOBBI MOHOTHOPHIHOTO 8§49
CKpEIUBaHUS
80, 06.04 Ananmmsupytomee ckpemuBanue. Hemomnoe | § 50
JOMUHUPOBaHME
10.04 JluruOpuHoe CKpeniuBaHue. 851
81 [IpakTuueckas padota «3yuenue
PE3yNbTaTOB TUTUOPUTHOTO CKPEIIUBAHUS
y Ap030(pHIIBD»
82 10.04 [{uTonoruueckue OCHOBBI AUTUOPUTHOTO § 52

CKpCIIBAHU A




13.04 CuerieHHOE HaclieZIOBaHNE MPU3HAKOB 8 53
83. XpOoMOCOMHAs TEOpHsI HACTIEICTBEHHOCTH
17.04 I'enernka mosa ['eHOTHI Kak 11eI0CTHAS 8§54
84. cucrema
17.04 ['eneTnueckuii KOHTPOJIb PA3BUTHS 855
8. pPaCTCHHIA, )KUBOTHBIX U YETIOBEKA
20.04 N3meHnunBOCTH MpU3HAKOB. Buibl 8 56
86. HU3MEHUUBOCTH
87. 24.04 MoaudukanmoHHas U3MEHYNBOCTh 8§57
24.04 BapuanmonHslIii psia v BapualioHHAs 8 58
KpUBasl.
88.
27.04 I'eHoTHIIMIUECKAst N3MEHYHUBOCTD. 859
89. KomOuHaTHBHAS U3MEHUYHBOCTD
04.05 MyTaimoHHast U3MEHYHUBOCTb. 860
3aKOHOMEPHOCTH
90. MYTalIMOHHOTO IpoIiecca.
08.05 DnureHeTrka u sureHomuka I'enerrnka 861,62
91. yenoBeka. [IpakTuueckas pabora
«CocraByieHUE 1 aHAJIA3 POJOCIOBHON»
08.05 MeTto1pl MEIUIIMHCKON T'€HETUKY 3HAUYEHIE 8§ 63,64
MEIUINHCKOM T€HETHKH B
%2 MPEIOTBPAIICHUH M JICUCHUN TeHETHYCCKIX
3a00JICBaHMI YEIIOBEKA
15.05 OCHOBHBIE TTIOHATHSA CEJIEKIIUU. 8 65,66
93.
15.05 MeTobl CeeKIIMOHHON paOOTHI. 867,68
94, JlaboparopHas pabota «/3yuenue MeTo10B
CCJICKIIMH PaCTCHHIDY
18.05 JIOCTYKEHMS CENIEKIIMHA PACTCHHUHA U 869,70
JKUBOTHBIX.
95.
96. 22.05 l'onoBast mpomexxyTouHas arrecTaus [ToBTOpEHUE
22.05 buoTrexHonorus kak Hayka U 0Tpacib 871,72
MIPOU3BOJICTBA.
97.
03 25.05 XpOMOCOMHAsl M TEHHAs1 HHKEHEPHUS § 73,74

MeauinuHcKue OMOTEXHOJIOTUU

OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME -98




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYUEHUKA
Tepemon A.B., [lerpocoBa P.A.
buonorus. 10 knace. Yrimyonéunsit yposenb. «IIpocsemenuey, 2023-2024.

METOJUYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJIA
https://content.edsoo.ru/case/

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

=

https://lesson.edu.ru/catalog

2. https://resh.edu.ru/subject/13/5/

W

https://www.yaklass.ru/?b%01

4. Buo6auoreka HOK https://m.edsoo.ru/7f416720
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