MUHUCTEPCTBO ITPOCBEILEHUS POCCUNCKOU ®EIEPAITAN
MunnctepcTBo 00111er0 U MpodeccruoHaIbHOro oopazoBanus PoctoBckoil obmactu

Ympasnenue oopazoBanus PocroBa-na-Jlony
MAOY «Jlumeit Ne 11»

«Paccmompenoy «Coznacosaro» «Ymeepotcoeno»
Ha 3aceanni MO Ha 3acenannu HMC | [lupekrop MAOY «JIuueit Nel 1»
ITpotokomn Ne 1 [Tpotokon Ne 1 [Toraryesa B.O.
or 12.08.2024 ot 27.08.2024 ITpuxa3z Ne 445 ot 31.08.2024
[Tpencenarems MO ITpencenarens HMC
Cupopenko E.B. Maiibopona T.A.
PABOYAS ITPOT'PAMMA
(ID 5812305)
BUOJIOT'Us
(npeomem)

Yuntean: Cunopenko E.B.
Knacc:10 B

KoJsimuecTBO 4acoB, 3a KOTOpoe peanusyercs padodas nporpamma: 99 yacos

3a roa 1 2 4eTBepTh | 3 YeTBEePTH | 4 YETBEPTH Bcero
4YeTBEpPTh
Bcero 24 24 33 18 99
KonTposibHbIE 1 1 1 1 4
paboThI
[IpakTuueckue 3 - 1 5 9
paboThI
JlabopaTopHbie 3 6 8 3 20
paboTHI

PocroB-na-/lony

2024 — 2025 y4eOHblii roa




HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o yuebnomy npeamery "buonorus" (nanee - 6HOJIOTHS) Ha YPOBHE CPEIHEr0 OOIIETo
oOpaszoBaHusi pa3paboTaHa Ha ocHoBe DenepanmbHOoro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit deneparmmn», GPI'OC COO, Konueniuu mpenogaBaHus y4eOHOTO
npenMeta «buonorus» u OCHOBHBIX MOJOXKEHUH (enepanbHOI paboyeil mporpaMMbl BOCIUTAHUS.
Pabouass mporpamma mo Ouomorum s 10 «B» kiacca cocTaBjieHa HA OCHOBE CIICIYIONIUX
JIOKYMEHTOB:

®denepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-D3 «0O06 obpazoBanuu B Poccuiickoit deneparumy
¢ yuéroM u3MeHeHMM, BHecEHHbIX [Ipukazom Munmnpocsemenus ot 31.07.2020 Ne 304 (B
penakuuu oT 25.12.2023 Ne 685-D3).

Ob6nactHoii 3akoH «O06 obOpazoBanuu B PoctoBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

[Tpuka3 Munnpocsemenust «O0 yrtBepkaeHuu Ilopsaka opranuzanvu U OCYLIECTBIICHUS
00pa3oBaTeNbHONl JIEATENHHOCTH MO OCHOBHBIM 00I11€00pa30BaTEeIbHBIM MporpaMmaMm —
00pa3oBaTeNbHBIM ITPOrpaMMaM HauyaJbHOTO OOIIEr0, OCHOBHOT'O OOIIEro M CpeaHero ooIero
obpazoBanus» ot 22.03.2021 Ne 115 (B pemakuum IIpukazoB Munnpocsemenuss Poccun ot
11.02.2022 Ne 69, ot 07.10.2022 Ne888).

[lpuka3 MunuctepctBa mnpocBeuienus P® ot 21.09.2022 Ne 858 «O06 yTBepx)aeHUU
denepanbHOro mepeyHs y4eOHWKOB, JONYIICHHBIX K MCIIOJNB30BAaHUIO TPU peau3aIiu
UMEIOLINX TOCYJapCTBEHHYIO aKKpEeAUTaluio o00pa3oBaTelbHBIX MPOrpaMM HadaabHOTO
o0miero, OCHOBHOrO  O0mIero, cpeaHero  oOmero  o0pa3oBaHUs  OpraHU3ALMIMU,
OCYILECTBIIIOUIMMUA 00pa30BaTEeNIbHYIO JESATEIbHOCTh U YCTaHOBJEHUS NPEAETbHOIO CpoKa
UCTIOIB30BaHUSI HWCKIIIOUEHHBIX YYEOHMKOB» C W3MEHEHHSMH, BHECEHHBIMH TIPUKa3aMHU
MunncrepctBa  mpocBemenus — Poccuiickoit  @emepammun ot 23.07.2023  Ne556
(3apeructpupoBan MunucrepctBoM toctuiiuu PO 28.07.2023 Ne74502), ot 21.02.2024 Nel119
(3apeructpupoBan MunucrepctBoM toctuin PO 22.03.2024 Ne 77603) u 21.05.2024 Ne347
(3apeructpupoBan MunuctepctBoM roctuiiuu P 21.06.2024 Ne 78626).

[lpuka3 MunuctepctBa mnpocBenieanss P® ot 18.07.2024 Ne 499 «OO6 yTBepk)aeHUU
denepaabHOrO MEpeyHsl HJIEKTPOHHBIX 00pa3oBaTElIbHBIX PECYpPCOB, JOMYLIEHHBIX K
UCTIONIB30BAaHUIO TP  pealu3aliil  HMMEIOMIMX  TOCYJapCTBEHHYIO  aKKpEIHUTAIHIO
00pa30oBaTeNbHBIX NPOTpaMM HA4yalbHOI'O OOIIEro, OCHOBHOIO OOILEro, CpeaHero oOIIero
00pazoBaHU.

[Tpuxa3 MunucrepctBa I[IpocBemenust Poccuiickoit ®enepannn ot 12.08.2022 Ne732 «O6
YTBEPXKJACHUM (elepalbHOr0 TOCYJapCTBEHHOTO 0Opa30BaTEeNbHOIO CTaHAApTa CPEIHEro
0011ero 0Opa3oBaHUsY.

[Tpukaz Munnpocsemnieanst Poccun ot 18.05.2023 Ne 371 «O0 ytBepxacHHH (erepaTbHOM
00pa3oBaTeNbHON NMPOrpaMMBbI CpeTHEro 001Iero o0pa3oBaHus» ¢ U3SMEHEHUSIMH OT | deBpas
2024 1. Ne 62 u 19 mapta 2024 1. Ne 171.

Meronndeckne pexomeHAanuu «CucTeMa OIEHKH TOCTH)KCHUH TUIAHHPYEMBIX TPEIMETHBIX
pe3yJIbTaTOB OCBOCHUS y4ueOHOro mpeamera « buonorus» (2023).

[TpoexT KOHIEeNIMU pa3BUTHUS peaAMETHON obnacTi «EcTrecTBeHHbIe HayKu. bruomorusn
QenepanbHas pabodas MporpaMma BOCIHUTAHHUA s 00IIE00pa3oBaTEIbHBIX OpTraHU3AIIMA
(omobpena pemeHueM (enepanbHOTO y4eOHO-METOJIMYECKOr0 OOBEAUHEHUS IO OO0IIeMy
o0pa3zoBaHuto, MPOTOKO OT 23 uroHst 2022 1. Ne 3/22).

IlocraHoBneHre ' 1aBHOrO rocyIapCTBEHHOrO caHuTapHoro Bpada Poccuiickoit ®@enepanyu otr
28.09.2020 r. Ne 28 "OO ytBepxknenun canutapHbix npasun CII 2.4. 3648-20 "CanutapHo-
SMUJIEMHOJIOTHYECKHE TpeOOBaHMUsI K OpraHu3alysM BOCIUTAHUS U OOYYeHHUs, OTAbIXa U



O37IOPOBJICHHST JIeTe W MoyioAeku" (3apeructpupoBaH MUHHCTEPCTBOM OCTHIMU PO
18.12.2020 Ne 61573).

e [locranoBieHue [71aBHOrO rocynapCTBEHHOIO caHUTapHOro Bpada Poccuiickonn @enepanuu OT
28.01.2021 Ne2 «O6 ytBepxkaenuu CanlluH 1.2.3685-21 «['urueHndeckue HOPMATHUBBI H
TpeOoBaHUs K OOecredeHuIo 0e30MacHOCTH U (WiH) Oe3BPEIHOCTH JUIsl YejoBeKka (pakTopoB
cpensl obutanus» ¢ usMeHeHusmu ot 30.12.2022.

e QOcHoBHasi oOpa3oBarelbHas MIporpaMma CpeaHero oOmero oOpa3oBaHUs, YTBEpKIEHHAS
npukazom aupekropa ot 31.08.2024 Ne 444

e  VYueOubii uiad MAOY «JIuneid Ne 11» na 2024-2025 yueOHbIN 101, yTBEPKAEHHBINH TPUKA30M
nupextopa oT 31.08.2024 Ne 444.

e [lonoxenne o paboueit mporpamme MAOY «Jlumeit Ne 11», yTBepxIEHHOE NPUKA30M
nupekTopa ot 20.08.2024 Ne 380.

o Kanennapueiii yueOuslii rpapuxk MAOY «Jluneit Ne 11» na 2024-2025 yueGHBIA ron,
YTBEPKAEHHBIN IprKa3zoM qupekTopa oT 29.08.2024 Ne 418.

Peanuzanus JIoHCKOrO permoHaIbHOrO0 KOMIIOHEHTa (//PK) NpOUCXOAUT B TEYEHHE roja B TEMax
MPOrpaMMbl, KOTOpbIE MO COJAEP>KAHUIO COOTHOCATCS C pernoHanbHoil Tematukoit (10-12% ot
00LIEero KOJIMYECTBA YacoB).

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O NIPEIMETA «BUOJIOT'US »

VYuebnsiii npenmer «buomnorus» yrimyonénnoro ypoBus usyudenus (10—11 kmaccer) siBisercs
OJIHUM M3 KOMIIOHEHTOB IpeIMETHOH obsactu «EcTecTBeHHO-HayuHble IpeaMeThbl». CoryacHo
nonoxeHusM OI'OC COO npodunbHbIe yueOHbIE TPEAMETHI, U3y4aeMble Ha YIiTyOJIEHHOM YpOBHE,
SBJISIIOTCSL crocoboM nuddepeHimuanum 00yueHuss Ha YpoBHE CpeIHEro oOIero oopa3oBaHUs U
NPU3BaHbl 00ECTIEUYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
npodecCHOHATIBHBIM U BBICIIUM 00Opa3oBaHueM. B To ke Bpems KaXIbli W3 3TUX Yy4eOHBIX
IOPEIMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha MPUOPUTETHOE pellleHHe 00pa3oBaTelbHBbIX,
BOCIIUTATENBHBIX ¥ Pa3BHBAIOIINX 33/1a4, CBS3aHHBIX C TNpoQopHeHTanueld oOydJarommxcs Hu
CTHMYJINPOBaHUEM MHTEpeca K KOHKPETHON 00JIaCTH HAYYHOTO 3HAHUS, CBSA3aHHOTO C OHMOJIOTHEH,
MEIMIIUHOM, SKOJIOTUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma no yuebHOMy mpeamery "buosorus" na€r mpeiacrtaBieHHe O LETH M 3a1adax
u3ydeHus yueOHoro mpeamera «buonorus» Ha yriyOIEHHOM YpPOBHE, ONpenenseT o0si3aTeIhbHOe
(MHBapHaHTHOE) TIPEJMETHOE COJEepXKaHWEe, €r0 CTPYKTypUPOBaHHE IO pasfeliaM Hu TeMa,
pacripesielieHle Mo KjaccaM, peKOMEHIyeT MOCIe0BATeIbHOCTh U3yUeHHs y4eOHOro Marepuaia ¢
y4€TOM MEXMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, IOTUKU Y4eOHOTo Mpolecca, BO3PaCTHBIX
ocobeHHocTel oOyyatonuxcs. B mporpaMmme o 61o0ruu peanu3oBaH NPUHIUI IPEEMCTBEHHOCTH
C wu3yuyeHHeM OHOJIOTMM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus, Ojarojaps dYemy
IPOCMATPUBAETCSl HAIMPABICHHOCTh HA TOCIEAYIOLlee pa3BUTHE OMOJIOTMYECKUX 3HAHUH,
OpPUEHTHPOBAaHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS, IKOJOTMYECKOIO
MBIIICHUS], TIPEACTABICHAN O 3JI0pOBOM 00pa3e KU3HHU, Ha BOCIIMTAHHE OEPEKHOTO OTHOIICHHS K
OKpY’KalIIeH NpUpOAHOU cpere. B mporpamme mo OHOJIOTHHM TakKe IMOKa3aHbl BO3MOKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzanuu TpeboBanuii ®I'OC COO k miaHHpYEMBIM
JUYHOCTHBIM, METAalpeAMETHBIM M MpPEIMETHBIM pe3yjibTaraM oOydeHUsS W B (HOPMHPOBAHUU
OCHOBHBIX BMJIOB Y4eOHO-TIO3HABATEIBHOM  JEATEIBHOCTH OOYYaloOIUXCA IO OCBOCHUIO
coJIepaHusl OMOJIOTMYECKOTO 00pa30BaHMs HA YPOBHE CPEIHEr0 001Iero o0pa3oBaHus.

VYuebublii mpenmer «buonorus» Ha ypoBHE CpeaHero odmero oOpa3oBaHUS 3aBeplIacT
Ouonornyeckoe oOpa3oBaHME B IIKOJE M OPHEHTUPOBAH Ha PACIIMPEHUE M YIIyOJieHHe 3HAHUUH



00y4aromuxcsi 0 JKUBOM MPUPOE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOU OHOIOruu, SMOPHOJIOTUI
¥ OMOJIOTHH Pa3BUTHSL, TEHETHKH, CEJIEKLIUU, OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YYCHHUS U SKOJIOTHH.

N3yuenmne ydyeOHOro mpenmera «buonorusi» Ha yriayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJATOTOBKY OOYYaIOUIMXCs K MOCIEAYIOIEMY MOTYYeHHIO OUOJIOrHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusx CcpeaHero mnpodeccuoHaIbHOTO oOpa3zoBaHusi. (OCHOBY €ro coJep>kKaHus
COCTaBJIIET CHCTEMa OWMOJIOTWYECKHX 3HAHHWH, IOMYyYEHHBIX IPH H3YYCHUU OOYyUYaIOMIMMUCS
COOTBETCTBYIOIIUX CHCTEMATUYECKUX pa3/leioB OWOJOTMM Ha YPOBHE OCHOBHOTO OOILIEro
oOpazoBanus, B 10—11 kiaccax 3Tu 3HaHMS MOJY4YalOT pa3BUTHE. Tak, pacIIUpPeHbl U YIiIyOJIeHbI
OHMOJIOTHYECKHE 3HAHUSI O PAaCTEHUSIX, KUBOTHBIX, Tpudax, OaKTepusix, OpraHu3Me 4eJoBeKa, O0Iux
3aKOHOMEPHOCTSIX JKU3HH, AOMOJHHUTEIBHO BKIIFOYEHBI OMOJIOrMYECKHE CBEIEHUS MPHUKIAIHOTO U
IIOMCKOBOI'O XapakTepa, KOTOpPblE MOXXHO HCIIOJb30BAaTh KAaK OPUEHTHUPBI Ul IOCIEAYIOIIErO
BbIOOpa npodeccun. Bo3MokHa Takke MHTErpalvs OUOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOLIUMU
3HAHUSAMHU, TOJNYYEHHBIMH OOYYarOIIMMHCS TPU U3YYeHUU (U3HKU, XUMUHU, Teorpaduu u
MaTEeMaTHKH.

CrpykTypa mnporpammbl 10 ydeOHOMy mnpeamery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM U SBOJNIONHOHHBIA MOAXOABl K H3y4eHHIO Ouojoruu. CorjacHO WM, H3y4aroTCs
CBOICTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC NJISl KUBBIX CHUCTEM DPAa3HOTO YPOBHS OpTaHU3alUU,
HBOJIIOIMM OPTaHUYECKOTO MUpa Ha 3emJie, COXpaHEHHs] OMOJIOTHYECKOTO pa3HOOOpa3usl TUIAHETHI.
Tak, B 10 ximacce M3y4yaroTCsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJOTMH, 3MOPUOJIOTUU U
OMOJIOTUM pPa3BUTHUS, TCHETUKU W CENEKUWH, OUOTEXHOJOTMUM U CHUHTETHYECKOW Ouosoruu,
aKTyaJU3UpPYyIOTCAd 3HaHUSA OOydarouuxcss Mo OOTaHUKE, 300J0TMH, AHATOMHHM, (PU3HOIOTUU
yenoBeka. B 11 kiacce u3yyaroTcs HBOJIIOIIMOHHOE Y4YEHUE, OCHOBBI HKOJIOTMH U YUYEHHE O
ouocdepe.

VYuebHublii mnpeamer «buonorus» mnpusBaH 00ecleYUTh OCBOGHHE OOYyYaroIIMMUCS
OMOJIOTHYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHLIMIIOB U MPaBUJI, JIEXKAIUX B OCHOBE COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KApTHUHBI MHpa, 3HAHUW O CTPOEHUHM, MHOT000pa3uu M OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, IMOMyJIAlWN, OWOIEH03a, OSKOCHUCTEMBI, O BBIJAIOMIUXCS HAYYHBIX
JOCTH)KEHUSIX, COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH, PUKIIAIHBIX aCMEeKTax OMOJIOrMYECKHX
3HaHui. [lng pa3BUTHA W TOJJEp)KaHUS MHTepeca OO0ydarolmuxcs K OHOJIOrMHM Hapsdgy co
3HAYUTEIBHBIM O00BEMOM TEOPETHYECKOTO MaTepHajia B COACPKaHUHM MPOTPAMMBI 110 OHOJIOTHH
MPETYCMOTPEHO 3HAKOMCTBO C HCTOpPHEH CTAHOBIGHHUS M PAa3BUTHUS TOW WM WHOW 00IacTH
OMOJNIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEIICHHE BaXXHEUIIMX
OMOJIOTHYECKHUX U HKOJIOTHUECKUX MPOOIIEM.

HEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA « BUOJOI'S1»

Llenp w3ydeHus ydeOHOro mpeamera «buosorus» Ha yriayOJIEHHOM YpPOBHE — OBJIAJICHHE
00y4JarIUMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHATHHON OpraHU3alliu KUBBIX CUCTEM Pa3HOTO
paHra u TpUOOpeTeHHWE YMEHUH UCIOIb30BaTh JTH 3HAHHWS B (POPMUPOBAHWU HUHTEpeca K
onpenenéHHo o6sacTu TPo(ecCHOHATBFHON EATeIbHOCTH, CBS3aHHONW ¢ OWOJOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TIPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

JocTmwkenne nenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM ypoOBHE
obecreunBaeTCs peleHueM CIeAYIOIMUX 3a1ay:

OCBOCHHME OOYYAIOIIMMHUCS CUCTEMBI OMOJIOTHYECKUX 3HAHWI: 00 OCHOBHBIX OMOJOTHYECKUX
TEOpHUSAX, KOHLEMIMUAX, TUIMOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTAX M MpaBWiIaX, COCTABISIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUpPA; O CTPOCHUH, MHOT000pa3uu U 0COOEHHOCTSIX



OMOJIOTMYECKUX CHUCTeM (KJIETKa, OpraHu3M, IMOMyJISAIus, BHI, OuoreoneHos, oOwocdepa); o
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

03HAKOMJICHHE 00YYaIOIINXCs C METOJaMU TTO3HAHUS )KUBOH IMPHPOJIBL: UCCIEI0BATEIHCKUMHU
METOAaMU OMOJIOTMYECKUX HayK (MOJEKYJSpPHOM M KJIETOYHOM OMOJIOTUH, SMOpPUOJIOTMM U
OMOJIOTUM Pa3BUTHUS, TEHETUKU U CEJEKLUMU, OMOTEXHOJOIMH M CHHTETHYECKOM OHOoioruy,
MAJICOHTOJIOTUH,  OKOJIOTHH); METOJaMH CaMOCTOSATEIBHOTO  TPOBEIACHHUA  OHOJIOTMYECKHX
uccleioBaHuii B Jabopatopuu W B mpupone (HaOMOAEHHE, HW3MEpEeHHE, JKCIEPUMEHT,
MOJICIIUPOBAHUE);

OBJIaicHuEe OOYYarOIMMUCS YMEHHUSMM: CaMOCTOSITEIbHO HAaXOAMTh, AHAIU3UPOBATh U
UCTIOJIb30BaTh OMOJOTMYECKYI0 MH(OPMAIUIO; MOJIB30BAThCS OMOIIOTUYECKON TEpMHUHOIOTHEH U
CHUMBOJIMKOHW; yCTaHABIMBATh CBSI3b MEXKIY Pa3BUTHEM OMOJIOTUU M COIIMATBHO-I)KOHOMHYECKUMH U
9KOJIOTUYECKUMHU MPOOJEeMaMU YelIOBEYEeCTBa; OLEHUBATh IOCIEACTBUS CBOEH JEATENBbHOCTH IO
OTHOIIEHHIO K OKpYXalleil NpUpoIHONW cpede, COOCTBEHHOMY 3I0POBBIO U  3/10POBBIO
OKpYXaloIlMX JIIoe; O0OOCHOBBIBaTH W COONIOAATH MEphbl MPO(PUIAKTUKM HH(EKIIMOHHBIX
3a00JeBaHMid, TpaBWIa TOBEACHHS B MpHpoJae M obecreueHHs 0€30MacHOCTH COOCTBEHHOMU
KHU3HEIEATEIIbHOCTH B UPE3BBIYAWHBIX CHUTYalUsAX IPUPOJHOIO U TEXHOI'€HHOIO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BuTHEe y OOydYaromMXCS WHTEIUIEKTYyalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B IpoIecce
3HAKOMCTBA C BBLAAIONIUMUCS OTKPBITUSMH M COBPEMEHHBIMH HCCJIECIOBAHUSMHU B OHOJIOTHH,
pelaeMbIMM €10 Mpo0sieMaMM, METOA0JIOTHEH OHOJOrMYecKOro HCCIeI0BaHUs, IPOBEICHUS
HKCHEPUMEHTAIbHBIX  HMCCIEOBAHUN, pelleHus OHOJOrMYecKHX  3a7ad, MOJIEIHPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U TIPOIIECCOB;

BOCIIUTAaHHE Yy OOYYaIOUIMXCSl [EHHOCTHOTO OTHOIIEHHS K JKMBOM NpPUpPOAE B IEIOM H K
OTHENbHBIM €€ o00BeKTaM U  SABICHHUAM; (POPMHUPOBAHUE HKOJOTHUECKOM, TIe€HETHYECKOH
IPaMOTHOCTH, OOIIeH KyJNbTypbl NOBENCHHMS B NPUPOAE; HHTETPALMH €CTECTBEHHO-HAYUYHBIX
3HAHH;

nproOpeTreHne 0OyJaroUIMMHCS KOMIIETEHTHOCTH B PAlMOHAIBHOM ITPHPOJIOTIONHE30BAHUH
(coOiroenue mpaBui MOBEACHUS B IPUPOJE, OXPAHbI BUI0B, IKOCUCTEM, OHOC(hEpPDI), COXpaHEHUH
COOCTBEHHOT'O 37I0POBbSl M 370POBbs OKpYXamOIUX JtoJeH (cobmrogeHus Mep NpoQHIaKTUKU
3a0osieBaHn, oOecreueHrne O€30MaCHOCTH JKU3HEACSITENbHOCTH B YpPE3BBIYAMHBIX CHUTYyalMsIX
NPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJb30BAHHS OWOJOTHYECKUX 3HAHWUU U
YMEHMH B IIOBCEAHEBHOW KU3HU;

CO3/laHMe YCJOBUH Ui OCO3HAHHOTO BbIOOpa OOy4aroIMMUCS  MHIUBHYaJIbHON
o0pa3oBaTeNbHON  TPaeKTOpPUM, CIIOCOOCTBYIOIIEH  MOCIENyloleMy  MpodeccrnoHalIbHOMY
CaMOOTIPEIEIICHUIO, B COOTBETCTBHU C HHMBHIY aJTbHBIMH HHTEPECAMHU U TIOTPEOHOCTSIMHU PETHOHA.

MECTO YYEBHOTI'O IPEJIMETA « BUOJIOI'USA » B YYEBHOM IIJIAHE

OOmiee 4KMcIO YacoB, OTBEAECHHBIX Ha HM3y4yeHHE OHMOJIOTMM Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero oopazosanus, cocrapiseT 204 yaca: B 10 kiacce — 102 vaca (3 yaca B Hezienio), B
11 xkmacce — 102 yaca (3 yaca B HECIIO).

B 10 kmacce «B» B paMkax opraHM3anMy KOHTPOJISL 3a peajlu3alueld MporpaMMbl
UCTIONIB3YIOTCS CICAYIONIME BBl MHCHMEHHBIX PalOOT: KOHTpOJbHas pabora (4), imabopaTopHbIe
pabotei(20), mpakTrueckue paboToi(9).

VYuebHas mporpamma paccuutana Ha 102 yaca.
Pabouas nmporpamma no kypey «buomnorusi» B 10 kiacce «B» cocraBieHa B COOTBETCTBHHU C
Y4eOHBIM IIaHOM, KaJICHIAPHBIM Y4eOHbBIM rpa)uKOM U paclucaHueM y4eOHbIX 3aHATui Ha 2024-



2025 yueOHnplii Toq 1 peanu3yercsi 32 98 yacoB. CokpalneHue nporpaMmbl Ha 4 yaca
KOMIIEHCHPYeTCH 32 cYeT YIUIOTHEHHS YACOB MOBTOPEHHS B KOHIlE Y4eOHOI0 rojia ¢ y4eTom
NMpUMeHEeHHs COBPEMEHHBIX METO/I0B 00yUeHUsI U MeJarornyecKuX TeXHOJIOTHIid.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «BUOJIOT'US»

Tema 1. Bnosorus kak Hayka

CoBpeMeHHass OuONOTHsl — KOMIUIEKCHass Hayka. KpaTkas ucTopus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M wu3yyaemble MMHU TpoOsieMbl. DyHAaMeHTadbHbIC, NPUKIAJAHBIE U
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue Ouosiornu B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYyUYHOW KapTUHBI MUpA.
[Ipodeccun, cBs3aHHble ¢ OuoNorued. 3HaUeHHE OMOJIOTMM B TPAKTUYECKON JCATEIHHOCTH
YeJIOBEKA: MEAUIMHE, CEIbCKOM XO035ICTBE, IPOMBIIIEHHOCTH, OXpaHe IPUPO/IbIL.

JdeMoHcTpannn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apsei, I
Mennens, B. U. Bepuanckuii, U. I1. [1aBnos, . . Meunukos, H. U. Basunos, H. B. Tumodees-
PecoBckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel U cxembl: «CBsI3b OMOJOTUM C APYTUMHU Haykammy», «Cuctema OMOIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JXKuBble cucTeMbl Kak MpeaMeT nu3ydeHus ouonoruu. CBOWCTBa JKUBBIX CHUCTEM: €JHMHCTBO
XUMHYECKOTO COCTaBa, AUCKPETHOCTb U LEIOCTHOCTD, CJIOKHOCTD U YIIOPAIOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CAaMOOpPraHU3alUsl, CAMOBOCIPOU3BECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE.

YpoBHM oOpraHM3alMM  KMBBIX CHCTEM: MOJEKYJSAPHBIA, KJIETOYHBIN, TKAaHEBBIN,
OpraHU3MEHHBIN, TOMYJISAIMOHHO-BUI0BOM, SKOCUCTEMHBIH (OMOreoneHoTHYeCKuit), OMochepHBbIi.
[Tpoueccsl, mpoucxoasiue B KUBbIX cucTteMax. OCHOBHbIE MPU3HAKK KUBOTo0. JKu3Hb Kak dopma
cylecTBoBaHMs Matepuu. Hayku, n3yuaroiye KuBble CHCTEMBbI Ha Pa3HbIX YPOBHSIX OpraHU3al|H.

N3yuenune >XuBBIX cucTeM. Merojsl Ouoioruueckoil Hayku. HaGmionenue, u3MepeHue,
IKCIIEPUMEHT, CUCTEMaTH3alus, MeTaaHain3. [oHaTHe 0 3aBUCMMON U HE3aBUCUMOM NEPEMEHHOM.
[InanupoBanue skcnepumeHnTta. IlocranoBka u mposepka rumnore3. Hynesas runoresa. [lonsarue
BBIOOpDKH M €€ JOCTOBEpHOCTh. Pa3bpoc B Ouosornmueckux nAaHHbIX. OIEHKa JIOCTOBEPHOCTHU
IIOJlyYEHHBIX pe3ynbTaroB. [IpMumMHBI HCKaXeHUS pe3ysbTaToB dKcrepumeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmump! u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «bronornueckue cucremuny, «CBOMCTBA
KUBOM MaTepum», «YpOBHU OpraHU3alUu >KUBOW NpUpPOAbD», «CTpOE€HHE KUBOTHOH KIIETKH,
«Tkann XuBOTHBIX», «CHCTEMBI OpraHoOB YEJIOBEUECKOTO OpraHusma», «buoreoreHos»,
«buocdepay, «MeToapl U3yUEHUS KUBON TTPUPOIBD».

OGopynoBanue: jgabopaTopHoe 000pyIOBaHWE IS MPOBEACHHS HAONIOACHUHN, M3MEPEHHMH,
IKCIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHuE pPa3NMUHBIX METONOB IPU H3YYEHHH JKHUBBIX
CHUCTEM.

Tema 3. buosorust KieTrku



Knerka — cTpyKTypHO-(QyHKIMOHANbHAs €IMHHMIA >KUBOTO. VCTOpHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISpHOW M KJIETOYHOW OHOJOrMH: MHMKpPOCKONUS, Xpomatorpadus,
anekTpodope3,  METOA  MEUEHbIX  aTOMOB,  Ju(depeHIranbHOe  LEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHHUE KIICTOK. /3yuenue @OUKCUPOBAHHBIX KIemOK. IIEKTPOHHAS MHUKPOCKOIIHS.
Konghoxanvnas muxpockonus. Bumanvnoe (npudicusnennoe) usyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl 1 cxembl: «CBETOBOH MHKPOCKOM», «DIEKTPOHHBIH MHUKpOCKom», «Vcropus
pa3BUTHS METOJIOB MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOI MMKPOCKOI, MMKPOIpENnapaTrbl pPacTUTENbHBIX, >KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckas padGora «/I3yueHue MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennnanpaoe neHTpudyrupoanwue, [ILP)».

Tema 4. XuMu4ecKkasi Opranu3anms KJIeTKu

XVUMHYECKUI CcOCTaB KJIETKH. Makpo-, MUKpO- U YJbTPAaMHUKpPOAJIEMEHThl. Bona u e€ poinb
KaK pAacTBOPUTENS, pEareHTa, ydacThe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BELIECTBa KIETKH, UX Onosoruyeckas poib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKH. buonorumdeckue nonumepsl. benkn. AMHUHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTyphl 0esIKOBOM Monekysbl. [lepBudHas cTpykrypa Oenka, menTHiHas CBS3b.
Bropuunasi, TpeTuuHas, 4YeTBepTHYHas CTPYKTypbl. JleHatypamus. CBoiicTBa  O€JIKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuu 0enkoB. /lpuonsi.

VYraeBoasl. MoHOcaxapuibl, Jucaxapuibl, OJMrocaxapuabl U nonucaxapuisl. O0muil miaxn
CTPOEHUs M (PU3MKO-XHUMHUUECKUE CBOMCTBA yriieBoA0B. bronornyeckue GpyHKIMM yriIeBOAOB.

Jlunmer. I'uppodunsHO-rUAPOPOOHBIE CBOMCTBA. Knaccudukanus B107000791(0):
Tpurnuuepuasl, ¢pochoaunuabl, BOCKU, crepouabl. buonorunueckue QyHkiuu aunuaon. OOuume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTb K CaMO3aMBIKaHHUIO,
MOJIyTIPOHUIIAEMOCT.

Hyxneunossie kucnotel. JJHK n PHK. Crpoenne nHyknemHoBbIx kucior. HyxieoTunbl.
[Tpunuun xommiuemeHntapHoctu. IlpaBuno Yapradgda. Crpykrypa JHK — naBoiinas crnmpans.
Mecrtonaxoxaenue u 6nonorndyeckue pynkimnu JHK. Buast PHK. @ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moiekyie AT®. buonormueckue
byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, WX (QYHKIMA B  KIETKe. /[pyeue
nykaeosuompugocpamol (HTD). CexBennpoBanue JJHK. Memoow ecenomuxu, mpanckpunmomuxu,
NPOMEeoMUKU.

CrpykTypHast Ouonorus: OuoXuMHUeCKHe U OHO(pU3MYECKHE HCCIEOBAHUS COCTaBa H
MIPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Modenuposanue cmpykmypol u QyuKyuti OUOMOoNeKy
u ux komniekcos. Komnvromepnwiii ousaiin u opeaHuyecKutl Cunmes OUOMONIEKYI U UX HENPUPOOHBIX
aHaN0208.

JleMoHCTpanuu

[Toptpetsi: JI. ITomunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Caurep, C.
[Ipy3unep.

Huarpammsl:  «PacnpeneneHue  XMMHMYECKMX  JJIEMEHTOB B HEXHMBOM  HPUPOIE»,
«PacnpeneneHre XMUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJEY.



Tabmunper u cxembl: «llepuognueckas TaOiauIa XMMHUYECKUX D3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHusmMoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl OEnKOBOW MOJIEKYNbl», «CTpoeHHE MOJIEKYN YIIeBOJIOB», «CTpoeHHE MOJIEKYII
TunuaoBy, «HykienHoBbie KUCIOTB», «CTpoeHrue MOJeKyJIbl ATDy.

O6opynoBaHue: XuMU4eckas ocyia 1 000py10BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C TOMOUIbIO KAaUeCTBEHHBIX PEaKIIUiI».

JlabopaTopnass paGora «lccnenoBaHue HYKJIEHHOBBIX KHUCJIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KJIETKH

Tumbl KJIETOK: SyKapuoTHYecKas W MpokapuoThueckas. CTpyKTypHO-(YHKIMOHAIbHBIE
00pa3oBaHus KJIETKH.

Ctpoenue npokaprotudeckor kietku. Kierounas crenka Oakrepuii U apxeir. OcoOeHHOCTH
CTpOEHHS TeTepoTpO(PHOI U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MeCTo U poJib MPOKapUOT B
OuoLeHo3ax.

CrpoeHue U (YHKIIMOHUPOBAHUE JyKapHOTHUEeCKOW KieTku. [lma3zmarnmyeckas MeMOpaHa
(mna3manemma). CTpykTypa [Ja3MaTHdeckoil MeMOpaHbl. TpaHCIOPT BEHIECTB  uepe3
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (nuddysus, obneruénnas nuddysus), aKTUBHBIN
(mepBUYHBIH M BTOPUYHBIM aKTUBHBIN TpaHcnopT). llomynponunaemMocts mMemOpanbl. PabGota
HATpUN-KaJIMEBOro Hacoca. DHJOLUTO3: NUHOLKTO3, Garonuros. Jk3ouuto3. Kierounas creHka.
CrpykTypa v QyHKINU KIETOYHOW CTEHKU pacTEHUH, rprOOB.

[Murorasma. Iluto3ons. Ilutockener. JIBmxkeHue nutoriasmel. OpraHoujsl KIETKH.
OpnHoMeMOpaHHbIE OpraHouibl KIEeTKH: sHaomuazmaruueckas cetb (OIIC), anmapar I'onbmxu,
JU30COMBI, UX CTpO€HHE W (QYHKIHMH. B3auMOCBSA3b OAHOMEMOpPAHHBIX OPraHOMJIOB KIJIETKH.
CrpoeHre TpaHyJISpHOTO peTHKyiayMa. Mexanusm nanpaenrenus 6enkoe 6 OIIC. Cunres
pacTBopuMbIX ~ OenkoB.  CuHTE3  KIETOYHbIX  MeMOpaH. [magkuit  (arpaHysispHbI)
sHAOIUIa3MaTHUeCKuid peTukyiayM. CekperopHas ¢yHkuus anmapata [onbmxu. Moouguxayus
benxos 6 annapame I'onvoxcu. Copmuposxa benkos ¢ annapame I o1v0xcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutensHbIx kieTok. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMJbBI KJIETKM: MHTOXOHJpPHUHU, IIACTUABL. [Ipoucxodrcoenue
mumoxonoputi u naacmud. Cumobuoeenez (K.C. Mepeockosckuu, JI. Mapeynruc). CTpoeHue u
GyHKIMM MHTOXOHApWH W 1actui. IllepBuvHbBIE, BTOPHYHBIE W CJOXHBIE TIJIACTHIBI
(OTOCHHTE3UPYIOMIUX FYKAPUOT. XIIOPOILIACTHI, XPOMOILIACTBI, JIGHKOIIACTHI BHICIIUX PACTEHHH.

HememOpannbie opraHouabl kiaeTkun CTpoeHne U (yHKIMM HEMEMOpaHHBIX OpPraHOUI0B
KIeTku. Pubocombl.  [Ipomesicymounvie  gunamenmol.  MukpoduiaMeHThl.  AKMuHo8ble
Muxkpogunramenmol. MpblIEUHbIE KIETKU. AKMUHOGble KOMHOHEHMbl HEeMbIUEeYHbIX KIemoK.
Muxkpotpybouku. Krerounslii wnentp. CTpoeHue U JBWXKEHHME HKIYTHUKOB U PECHHYEK.
Muxkpotpy6ouku nutoruasMel. Llentpuons. beaku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

Anpo. ObGonouka sapa, XpOMaTHH, KapuOILIa3Ma, SIPBIIIKHA, MX CTPOCHHE M (DyHKUHU.
Snepusblil 6enkoBblid MaTpuKC. [IpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B HHTEP(A3HOM sijipe.
dyxpomamun u cemepoxpomamut. belku XpoMaTuHa — TUCTOHBL. /JuHamuka sa0epHotl 000104KU 6
mumose. HAoepuvlii mparcnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK 3YKapHOT (PacTUTEIbHOM,
KUBOTHOMU, TpUOHON).

JleMoHCTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.



Tabmumpl u cxembl: «CTpOCHUE dYKAPUOTHIECKON KIIETKN», «CTPOCHHUE YKUBOTHOM KIICTKH,
«CtpoeHue pacTtutenbHOM  KiIeTkn», «CTpoeHue MUTOXOHIpUM», <«Sapo», «CrpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl pAaCTUTEIbHbIX, KUBOTHBIX KJIETOK,
MHUKpOIpenapaThl 0aKTepHaIbHbIX KIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpaHbD».

JlabopaTopnas pabora «lccinenoBanue muasMoid3a M JEIUIa3MOJIM3a B PACTUTENBHBIX
KIIETKax».

IIpakTnyeckas padora «/3ydyeHne ABM)KEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NpeBpallleHUe JHEPTHH B KJIeTKe

AccUMMIIAIMS U AMCCUMHIISALMUS — JBE CTOPOHBI MeTaboiau3Ma. Tumbl OOMEHa BEIECTB:
aBTOTPOGHBINA U rerepoTpodHbIi. YyacTue Kuciopojsa B 0OMEHHBIX MpoLeccax. DHepreTH4ecKoe
obOecnieueHue kiueTku: npeppaiieHue AT® B oOMeHHBIX mporeccax. PepMEHTATUBHBIN XapakTep
peakiuil KjIeTouyHoro mMeradbonusma. MepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JICHUCTBUSI.
Kodepmentsl. Otnnunst GepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-akTuBaTopsl U
OeIKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DePMEHTATUBHBIX PEAKIMHA OT PAa3IUUHbIX (GaKTOPOB.

[lepBUuHBI CUHTE3 OpraHM4eckux BellecTB B kierke. dortocuHTe3. AHOKCcuceHnHbll U
oxcueennwllti  gpomocunmesz 'y bakmeputi. Ceéemocodupaiowue nueMenmvl U NUSMEHMbL
peakyuonHoz2o yeumpa. Ponb xnoporuacToB B mporecce ¢orocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munwvr pomocunmesa. IlpogyKTuBHOCTH (hOTOCHHTE3A.
BnusHue pa3nuyHbIX GaKTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (DOTOCHUHTESA.

XemocuHTte3. PazHoOOpazue opraHM3MOB-XEMOCHUHTETUKOB: HUTpUULMpyromue O0akTepuu,
xKenez00aKkTepun, cepodakTepuu, BOJIOPOIHbIE OaKTepun. 3HaUeHHEe XeMOCHHTE3A.

AHaspoOHble opranu3Mmbl. Buabl Opoxenus. IIpoxykTsl Opo’keHHMs M UX HCHOJIb30BAHUE
YeJI0BEKOM. AHa’pOOHBIE MHUKPOOPIaHM3MBI KaK OOBEKTbl OHOTEXHOJOTMM W BO30YyIUTENH
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. OTanbl 3SHEpreTudeckoro ooOmeHa. IloAroToBUTENBHBIN ATall.
['mukonu3 — 6eCKUCIOPOAHOE paclIeNIeHUE TIHOKO3BI.

buonoruueckoe okucieHue, UM KJIETOYHOE JAblxaHWe. Poib MHUTOXOHApPUM B mpoleccax
O6uonoruueckoro okucieHus. luxnnueckue peakuuu. OxucnurenabHoe QochopunupoBaHue.
Duepeus memobpannoeo epaduenma npomonos. Cunmes AT®: paboma npomouunoii ATD-cunmasoi.
[IpeumymiectBa a’poOHOro myTH oOOMEHa BewlecTB Imepes aHa’poOHBIM. (P (HEeKTUBHOCTH
HHEPreTHYEcKOro oOMeHa.

JleMoOHCTpanun

[Toprpersr: k. Ilpuctiu, K. A. Tumupsases, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtueni, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «DoTOCHHTE3», «IDHEpreTuueckuii obmeH», «buocwHTE3 OenKkay,
«Ctpoenue GpepMeHTay, « XEMOCHHTE?Y.

Ob6opynoBaHHe: CBETOBOM MUKPOCKOIN, 000pyAOBaHHE IJIsi HMPUTOTOBICHUS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

JladopaTopHasi padora «l3ydyeHue KaTaIuTUYECKONW aKTHBHOCTH (EPMEHTOB (Ha TpHMEpe
aMMJIa3bl WIM KaTanasbl)».

JlaGopaTopuas pabora «/3yuyeHue GpepMEHTaTUBHOIO PACHICIIIICHUS MEPOKCHIA BOJIOPOJA
B PACTUTENbHBIX U KUBOTHBIX KJIETKAX).

JladopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCMHTE3A U XEMOCHHTE3a).



JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacieacrBenHast HHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu marpuuyHoro cuures3a. [IpUHIIMI KOMIIEMEHTAPHOCTH B PEAKIMUSAX MATPUUYHOIO
cuHTe3a. Peanmsammsi HacieacTBeHHoW wuHMopmaruu. [‘eHEeTHYECKMH KOJ, €ro CBOKWCTBA.
Tpanckpunuust — marpuublii cuHTe3 PHK. IlpuHumMnel TpaHCKpUNUIMHM: KOMILUIEMEHTAPHOCTb,
aHTUIApaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kaiemxke. Hexooupyrowue PHK.

Tpancnsanus u e€ osranbl. Yvactue TpancnopTHeix PHK B OmocunHTe3e Oenka. VYcimoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Cospemennvie npedcmagnenus o cmpoeHuu 2enog. OpraHuzans T€HOMa Yy IMPOKAPHOT U
9YKapHOT. Perynsanus akTHBHOCTH IeHOB Yy npokapHoT. ['unoresa onepona (®@. XKaxob, XK. Mano).
MonexynapHvie mexanusmvl IKCApeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecyniayuu pabomol
2enog. Perymnsaius oOMeHHBIX MpoiieccoB B KieTke. Kierounsrii romeocTas.

Bupycsl — HeksieTouHble (OPMBI JKH3HH U OONMUTaTHBIC Tapa3uThl. CTPOCHUE MPOCTHIX H
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. Kusznenuwiii yuki JJHK-codepaicawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

Bupychbie 3a0oneBaHus 4enoBeka, >kuBOTHBIX, pacteHuil. CITNJI, COVID-19, counansubie
Y MEJUIIUHCKHUE MPOOJIEMBI.

Buoungopmamura: unmeepayusi u anaruz 6oavuwux maccusog («bigdatay) cmpyxkmyphoix
buonoeuueckux oanuvix. Hanomexunonoeuu é ouonocuu u meouyune. Ilpoepammupyemvie @yHxkyuu
benkos. Cnocobvl 00cmasKu 1exapcms.

JleMoHCTpanuu

[Toptpetsr: H. K. Konbuos, /1. . iBanOBCKUI.

Tabmumet u cxembl: «buocunTes Oenka», «['eHetmyeckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHre MOJEIU BUPYyCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Knetounslii 1uki, ero mepuonbl W perynsiuus. HMutepdaza m muto3. OcoOEHHOCTH
MPOIIECCOB, MpoTekawmux B uHTepdasze. [loaroroBka kietku k neneHuro. [IpecuHTeTHUYECKUi
(MOCTMUTOTUYECKUIT), CHUHTETUYECKUH M MOCTCUHTETUYECKUH (IIPEMUTOTHYECKHUI) MEepHOIbI
uHTEp(PAa3Bbl.

Matpuunelii  cunte3  JIHK -  pemmukanumsa.  Ilpunnouner  permkamuu  JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIA  CHHTE3,  AHTUIAPALIEIBHOCTh.  MexaHu3m
permukanun JIHK. Xpomocomsl. CtpoeHue xpoMocoM. TemoMepsl U TeioMepasza. XpOMOCOMHBIN
HAa0Op KJIETKH — KapuoTum. JIUIUIOMAHBIN M TalsIoOWJHBIA HAaOOpBl XpoOMOCOM. ['OMOJOrHYHbBIE
XpoMocoMmbl. [1010BbIE XPOMOCOMBL.

Henenne knetku — Muto3. CTaAuM MUTO3a U MIPOUCXOASAIINE B HUX MpoLecchl. TUIbl MUTO3A.
Kaprokunes u nutoknHes. bruomornueckoe 3Ha4eHHE MUTO3A.

Perynsmus MutoTHYecKOro uKia KieTku. [Iporpammupyemast KiaeTouHas THOeNb — aromnTo3.

Knerounoe sapo, XpoMocoMmbl, (pyHKIIMOHANIbHas TeHOMHKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas xkremka» — ouourgopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpauMu

Tabmuiel U cxeMmbl: <«OKU3HEHHBIA UK KIETKH», «Muto3», «CTpOeHHE XPOMOCOMY,
«Penmukammsa JJHK».



OOGopyaoBaHue: CBETOBOM MHMKPOCKOT, MHUKpOMpenapaThl: «MHTO3 B KJIETKax KOpEIIKa
JTyKay.

JlabopaTopnasi paGora «/3ydyeHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JladopaTopnasi pa6ora «HaOmroneHue MHTO3a B KIETKaX KOHYMKA KOpelika Jyka (Ha
TFOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonorndeckoe  pazHooOpaszue OpraHu3MOB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHHUSA M KU3HENEATEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrtepun,
apxeu, OJHOKJIETOYHbIE I'pUOBI, OJAHOKIETOYHBIE BOJOPOCIH, Apyrue npoructsl. KosoHuanbHbie
OpraHU3MBlI.

B3auMocBs3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMbI OPraHOB.
OpranusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tunbl pacTUTEIbHBIX TKaHEW: 0Opa3oBaTeIbHasl, HOKPOBHAs, MPOBOAAIIAS,
OCHOBHas1, MexaHndeckasi. OCOOEHHOCTH CTPOEHMsI, PyHKUUN U pacHoIOKEHUsI TKaHEW B OpraHax
pacTeHuil.

TkaHM )XKUBOTHBIX M 4Y€lIOBEKa. THIBI )KUBOTHBIX TKAHEH: ANUTENNAIbHAS, COCAUHUTEIbHAS,
MbllIeyHast, HepBHasA. OCOOCHHOCTH CTpoeHHs, (DYHKIM M PACIOJIOKEHHUS TKaHEW B oOpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbsl. BeretaTuBHble U reéHEpaTUBHbIE OpraHbl pacTeHUU. OpraHbl U CHUCTEMbl OPraHOB
JKUBOTHBIX U yesnoBeka. DyHKIIMU OpraHoOB U CUCTEM OPTaHOB.

Onopa Tena oprann3zMoB. Kapkac pacrenuii. CkeneTsl 0HOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIll U BHYTpeHHMH ckeneT. CTpOeHHEe U THUIIbI COETUHEHHS KOCTEH.

JIBi>keHne  OpraHu3MoB.  JIBMDKEHME  OJHOKJICTOYHBIX ~ OpPraHu3MoB:  aMEOOMIHOE,
KTYTUKOBOE€, pECHUUYHOE. JIBUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONU3MBI M HACTUU. [[BH>KEHME
MHOTOKJIETOYHBIX KUBOTHBIX M Y€JOBEKa: MblllleyHas cucreMa. Peduexc. CkeneTHble MBIl U UX
pabora.

[Iutanue opranusmoB. [loriomieHue BOJBI, YIVIEKHMCIOTO Ta3a WU MHUHEPAJIbHBIX BEIIECTB
pacteHusiMH. [IluTaHue >KMBOTHBIX. BHYTPHUIOIOCTHOE M BHYTPHUKJIETOYHOE MHUIIEBAapEHUE.
[TuTanne MO3BOHOYHBIX >KUBOTHBIX. OTAENbl NUIIEBAPUTENBHOIO TpakTa. [luieBapUTeNbHbIE
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanue opraHu3MoB. J[pixanue pacteHuil. [[pixanue >kuBOTHBIX. [uddys3us ra3oB yepes
noBepxHOCTh KiIeTKu. KokHoe apixanue. JlpixarenbHas mnoBepxHoOcTh. JKaOepHoe M J€royHoe
npixaHue. J[pIxaHue MO3BOHOYHBIX KHUBOTHBIX M YeJIOBEKa. DBOJIIOIUOHHOE YCI0XKHEHUE CTPOCHHUS
JNETKUX TO3BOHOYHBIX >KUBOTHBIX. JlpixaTenpHas cucreMa uyelnoBeKa. MeXaHu3M BEHTHIISLIUU
NETKUX y MTUI] M MIEKOMUTAOMNX. Perynsanus npixanus. [[pixaTenbHbie 00bEMBI.

TpaHcnopT BenecTs y opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHCHOpT BElecTB
y ')kUBOTHBIX. KpoBeHOCHast cucteMa u e€ opranbl. KpoBeHOCHast cucTemMa Mo3BOHOYHBIX dKUBOTHBIX
u yenoseka. Cepalle, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOLNOHHbBIE
YCIIO)KHEHHUS CTPOEHHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX KXMBOTHBIX. PaboTa cepama u eé
perymsius.

Beinenenne y opraHu3sMoB. Beinenenne y pacteHuid. BblaeneHue 'y KUBOTHBIX.
Coxkpatutenbuble Bakyonu. Opransl BbieneHus. OuiabTpaius, ceKpeluns 1 o0paTHOE BCachIBaHUE
Kak MeXaHu3Mbl paboTbl oOpraHoB BblgesneHUs. CBs3b MOJOCTH Tela C KPOBEHOCHOHW U
BBIJICIUTENILHOM cHUCcTeMaMu. BbileneHue y MO3BOHOYHBIX JKUBOTHBIX M 4yenoBeka. [loukw.
Crpoenue u pyHkunonupoanue Hedpora. OOpa3zoBaHHE MOYH Y YEITOBEKA.



3ammura y OpraHu3MoOB. 3alluTa y OJHOKJIECTOYHBIX OpraHu3MOB. CTIOpbl OaKTEpHU M IUCTHI
npocTeimux. 3ammMra 'y MHOTOKJIETOYHbIX pacreHuid. Kytukyna. CpeacrBa maccuBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3aluTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKpPOBBI M UX MPOU3BOIHBIE. 3alUTa OpraHu3Ma OT
Oosezneit. IMmyHHas cucrema 4yenoBeka. KieTouHbI U TYMOpPaJbHBIH UMMYHHUTET. BpoKaEHHBIHM
U TpUOOpeTEHHBIN crienupUIecKuii IMMYHHUTET. Teopusi KIOHAIbHO-CEIEKTUBHOTO MUMMYHHUTETA
(IL. Opmux, ®. M. bepuer, C. Tonerasa). BocnamutenbHble OTBEThl OpraHu3MoB. Poib
BPOKAEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIi.

Pa3apaxxuMocTe ©  peryisiius |y OpraHu3MoB. PasgpaxumocTe y  OJHOKJIETOYHBIX
opranusmoB. Takcuchbl. PasgpakuMocTs M peryisiuus y pacTeHud. PocToBble BeleCcTBa U MX
3HauCHUE.

Hepsnas cuctema u pedrexkropHas peryssius y >kUBOTHBIX. HepBHast cucteMa u €€ OTAeNbl.
OBOJIIOIIMOHHOE YCJIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Yy AKUBOTHBIX. OTIEIbI TOJIOBHOTO MO3Ta
MIO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedexropnas gyra. besycinoBHbie U yCIOBHBIE pEQIICKCHI.

['ymopanbHast perynsuus W SHIAOKPHUHHAs CHCTEMa JKMBOTHBIX W uesoBeka. JKenessl
SHJIOKPUHHOM CHUCTeMbl M HX TOpPMOHBL. JlelicTBME TOpMOHOB. B3auMoOCBSi3b HEPBHOU U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpanun

IToptper: U. I1. ITaBnos.

Tabmuiplr U cxembl: «OIHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCINY,
«bakrepum», «lIpocteimuey, «Opranbl IBETKOBBIX pacTeHMI», «CHCTEMBI OPraHOB MMO3BOHOUYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKkoMbIX», «TkaHu pacteHui», «KOpHEBbIE CHCTEMBI»,
«Ctpoenue ctedisn», «CTpoeHHEe IUCTOBOM TIACTHHKNY, « TKaHU KUBOTHBIX», « CKENET YeIOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucremay, «JlpixarenpHas cucrema», «HepBHas
cucrema», «Koxa», «Mplmednas cucrema», «BpiienurensHas cucreMa», «OHIOKPUHHAs
cucrema», «Ctpoenue Mbimuby, «mmynurer», «KumeunononoctHele», «CxemMa HNUTaHUS
pactenuit», «KpoBeHOCHbIE CHCTEMBI O3BOHOYHBIX XUBOTHBIX», «CTpoeHHe ruapbl», «CTpoeHue
iaHapun», «BHyTpeHHee cTpoeHHe oXaAeBoro uepBsi», «HepBHas cuctema pwio», «HepBHas
cucTtema Jirymkn», «HepBHas cuctema npecmslkaromuxcs», «HepBHas cucrema nruny, «HepBras
cucreMa MJIEKONUTaImmnX», « HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparbl TKAHEW, PAaKOBHHBI MOJUIIOCKOB, KOJIJIEKIMM HACEKOMBIX, MIJTIOKOXHUX, >KHBbBIE
HK3EMIUIAPhl KOMHATHBIX PAcTeHUH, repOapu pacTeHUIl pa3HBIX OTAEJOB, BIAXHBIE MpenapaThl
’KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX XMUBOTHBIX, CKEJIET YeIOBEKa,
o0opyaoBaHUE Ui IEMOHCTPAIMM TTOYBEHHOTO M BO3AYIIHOTO MUTAHUS PAacTEHU, pacIieneHus
Kpaxmayia ¥ OeNKkoB Moj AelcTBueM (pepMeHTOB, 000OpYyIOBaHUE JUIsI JEMOHCTPAIMU OIBITOB I10
U3MEPEHUI0 JKU3HEHHOM EMKOCTH JIETKMX, MEXaHM3Ma JIbIXaTEeJIbHBIX JBHKCHHUM, MOAEIN
TOJIOBHOT'O MO3Ta Pa3jINyYHbIX KUBOTHBIX.

JladopaTopnasi padora «/3yueHne TkaHel pacTeHUI.

JlabopaTopnasi padora «/3y4ueHne TkaHel )KUBOTHBIX».

JlabopaTopnasi pabora «/3ydueHne opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PasMHO:KeHHe M Pa3BUTHE OPraHNU3MOB

®opMBl pa3MHOXKEHHSI OPTraHU3MOB: Oecronioe (BKJIIOYas BEreTaTHBHOE) M MOJIoBOe. Buabl
0ecIooro pa3sMHOKEHUS: ITOYKOBAHUE, CIOPYJIIAIMS, (parMeHTaIHs, KIOHUPOBAHHE.



ITonoBoe pazmHoxxenue. [lonoBeie kieTku, uiu rametsl. Meito3. Ctaguu meitos3a. [loBenenue
XpoMocoM B Mero3e. KpoccuHrosep. buosiorndyeckuii cMbIC ME03a U IIOJIOBOrO Iporecca. Meio3
Y €ro MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapopiiieBoe pa3Butue. 'amerorenes y x«uBoTHbIX. [lonoBeie xkene3pl. OOpa3oBanue u
pa3BUTHE NOJIOBBIX KJIETOK. CriepmaroreHes u ooreHes. CTpOeHHE MOJIOBBIX KIETOK.

OmIo10TBOPEHHE W SMOPHOHAIBHOE Pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOAOTBOPCHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopgoeenez — o0na uz enasuvix npobdem smopuonocuu. Konyenyus mopgoeenos u
mooenu mopghocenesa. Ctaaun 3MOpuOreHe3a KHUBOTHBIX (Ha mpumepe nsarymku). [Ipobienue.
Tunbel apoGnenus. [emepmunuposanHoe u Hedepmunuposannoe opobnenue. bBracmyna, munv
onacmyn. OcoOeHHOCTU JPOOTEHHS] MIIEKOMUTAIONIUX. 3apOJBIIIEBbIE JIUCTKU (TACTPYJISILIHS).
3aknaZgKka OpPraHoB W TKaHE M3 3apoAblIEBBIX JIMCTKOB. B3anmHOe BiMsHUE 4acTel
Pa3BUBAIOIIETOCS 3apojbiiia (SMOpHOHAIbHAS WHIAYKIKA). 3aKJIagKka TUIaHa CTPOSHHUS >KUBOTHOTO
KaK pe3yJibTaT MEePapXHUECKUX B3aUMOJCUCTBUI TeHOB. BimsHue Ha 3MOpHOHANIBHOE Pa3BUTHE
pa3INyYHbIX (haKTOPOB OKPYKAIOIIECH Cpeabl.

Poct u paszBurtue xuBoTHbIX. [locTamMOproHanbubiil iepuo. [Ipsmoe u HenmpsiMoe pa3BUTHE.
PazButne ¢ Meramop$o3oM y OECIO3BOHOYHBIX W TO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe
3HAQYEHHE MPSMOTO M HENPsIMOTO pPa3BUTHS, HUX paCHpoOCTpaHEHHWE B Mpupoje. TUrmbl pocTa
KUBOTHBIX. DaKTOpPBI PETYJSALUU POCTa KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHOHATBHOTO
pa3BUTHSL Yy KUBOTHBIX M uenoBeka. Ilepmonbl oHTOreHe3a uvenoBeka. CTapeHHE U CMEPTh Kak
OMOJOTUYECKHE MTPOLIECCHI.

Pasmuoxenue u pazsurue pacrenuil. ['ameropur u cnopodur. Meio3 B )KU3HEHHOM LHKJIE
pactenuii. OOpazoBaHue criop B mpolecce Meio3a. ['ameTorene3 y pactenuil. OmioqoTBOpeHHUE U
pa3BUTHE pPACTUTENIbHBIX OpraHu3MOB. JIBOWHOE OMIOAOTBOPEHHUE Y IBETKOBBIX pPAaCTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETYJISIMA OHTOTEHE3a Y PACTCHUH U )KUBOTHBIX.

JleMoHCTpanun

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuupl 1 cxembl: «BereratuBHoe pazMHOkeHHEY», «THIBI OECTONOTO Pa3MHOKECHUS,
«Pa3MHOXEHHE XJIaMUIOMOHAbI», «PasMHOKEHNE 3BIVIEHBIY, «Pa3MHOXKEHUE THAPBD, «Meno3»,
«XpoMocombl», «I'amerorene3», «CTpoeHHE SUIEKIETKH U criepMaTo3onaa», «OCHOBHBIE CTaIuHN
oHTOTreHe3a», «lIpsimoe U HenpsMoe pa3zBuTHeE», «Pa3BUTHE MaliCKOTo KyKay, «PazButre capaHumy,
«Pa3Butne nATYmIKn», «J{BOWHOE OIJIOMOTBOPEHHME Y IBETKOBBIX pacTeHHi», «CTpoeHHE CeMsH
OJHOJOJBHBIX U JABYIOJIBHBIX pACTeHUI», «KU3HEHHBIN MUK MOPCKON KamycTb», <« KW3HEHHbIN
LUK MXa», « KU3HEHHBIA LUK MAaNOPOTHUKAY, «KM3HEHHBINM LIUKIT COCHBD.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparhl SUIEKIETOK W CIIepMaTO30UI0B,
Mozenb «L{UKIT pa3BUTHS JIATYIIKI.

JladopaTtopnasi pa6ora «l3yueHue CTpPOEGHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTyeckas padora «BpliBIEHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MMO3BOHOYHBIX
AKUBOTHBIX.

JlaGopaTtopHas padora «CTpoeHHUE OpraHOB Pa3MHOKEHUS BBICIIINX PACTCHUI.

Tema 11. 'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHNU3MOB

VcTopus cTaHOBICHHS M Pa3BUTHS T€HETHKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTedecTBeHHBIX yu€HBIX B pa3Butuu reHetuku. Padotsr H. K. Kombmosa, H. U.



Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®umunyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKHE MOHATUSA U CUMBOJIBIL. ['OMOJIOrMYHBIE XPOMOCOMBI, aJuIE€IbHBIE
IEHbl, aJbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBII M pELECCUBHBIM IPU3HAK, T'OMO3HIOTa,
reTepo3UroTa, 4MCTas JHUHUSA, THOpUAbI, TeHoTur, (eHoTun. OCHOBHBIE METOABI TE€HETUKHU:
THOPHIONOTHYECKUH, HUTOIOTMYECKHIH, MOJIEKYIISIPHO-TeHETUIECKUH.

JleMoOHCTpanuu

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. 1. BaBunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETHKIY, «CXEeMBI CKPEITUBAHUS.

JlaGopaTopHnas padora «/po3opuina kak 0OBEKT FTeHETUYECKUX HCCIIEOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBoiii 3axkoH Menzens — 3aK0OH eIMHO00pa3usi THOPUIOB
neporo nokosuenud. [IpaBuno nomuuHupoBanus. Bropoi 3akoH MeHnens — 3aK0H paclierieHus
npu3HaKoB. L{uTomornueckne OCHOBEI MOHOTHOPUIHOTO CKPEIIMBaHUs. [ MITOTEe3a YMCTOTHI raMeT.

AHanu3upyrouiee ckpeuBanue. [IpomexxyTouHblil XapakTep HacienoBaHus. Pacuierienue
MIPU3HAKOB IIPU HETIOJIHOM JOMUHUPOBAHUMU.

JurubpunHoe ckpemuBanue. Tperuii 3akoH MeHienss — 3aK0OH He3aBUCUMOTO HACJICIOBAHHS
npu3HaKoB. L{uTomornueckne OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMSL.

Cuemnnennoe HacnenoBaHue npuszHakoB. Padotel T. Moprana. CremnyieHHOe HaciaelI0BaHUE
T€HOB, HAPYUIEHUE CIETUICHUS MEXI1Yy FeHaMu. XpOMOCOMHAs TEOpHUsl HaCJAEACTBEHHOCTH.

['eneruka moma. XpOMOCOMHBIM MEXaHU3M ONpENENEeHUs Mola. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. l'OMOramMeTHBIi M TreTeporaMeTHbIl Moji. ['eHeTndeckas CTPyKTypa ITOJIOBBIX
xpoMmocoM. HacnenoBanue npu3HAKOB, CIETUIEHHBIX C ITOJIOM.

I'enotun kak wnenoctHas cucrtema. [lmeloTponuss — MHOXKECTBEHHOE JCHCTBUE TEHA.
MHoOKeCTBEeHHbI ~ajuienu3M. B3anmoaeicTBHe HeauleNbHbIX TeHOB. KOMILIEMEHTapHOCTb.
Onucras. [Tonumepus.

['eneTnyeckuil KOHTPOJIb pPa3BUTHS PACTEHUM, JKUBOTHBIX UM UEJIOBEKa, a Takke
(bU3HONIOrHUECKUX TMPOIIECCOB, MOBEACHUS U KOTHUTHBHBIX (pyHKIMHA. ['eHeTHUecKne MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO35SMH — Iapa3uT» U «XO3iUH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJISI U W3MEHEHUs HacCJIeICTBEHHOW HMH(OpMalMMU B TMOKOJECHUAX
KJIETOK U OPTraHu3MOB.

JeMoHCTpaLuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmumpr u cxembl: «IlepBblii U BTOpO# 3akoHBI MeHpaens», «Tpetuit 3akoH MeHaems»,
«Ananuzupyroniee ckpenuBanue», «Hemnomnoe pomuHupoBaHue», «CLEMJIEHHOE HACJIEeIOBAHHE
MPU3HAKOB y Jpo3oduibl», «l'eHeTnka mona», «Kapuorun udenoBeka», «Kapuotum apo3oduibn,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlIIeu3m», « BzaumoaeincTeie reHoB.

O6opynoBaHue: MOJAENTb ISl JIEMOHCTpAIlMM 3aKOHOB €IWHOO00pa3usi TMOpPUAOB IEPBOIO
MOKOJIEHUS] W PAacIleIUICeHUs MPU3HAKOB, MOJENIb MJisi JEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO
HaCJIEJI0BAHUS MPU3HAKOB, MOJENb JJII JEMOHCTpPAllMU CIEIICHHOTO HAaclieIOBaHUs IPHU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpozoduay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPHIHOTO CKPCIIMBAHHS Y
PpO30(HITBD).

IIpakTnyeckass padora «l3yueHue pe3ynbTaTOB AWTHOPUIHOTO CKpPEIIMBAHUS Y
JIPO30(UITBD».



Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3anmopelictBue reHotuna W cpensl npu  popMupoBaHuHM (eHOTHNA. M3MEHYHBOCTH
npusHakoB.  KayecTBeHHbIE M KOJIMYECTBEHHbIE  INPU3HAKU. Buapl  M3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBECHHASI.

MonudukanronHas u3MeHUYUBOCTh. Ponb cpenbl B (dopmupoBaHuu MOAUDUKAIIMOHHOM
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanumoHHBIN psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['eHoTunuueckass W3MEHUMBOCTh. (BOMCTBA TIE€HOTUIIMYECKOM HW3MEHYMBOCTHU. Buel
FeHOTUITMNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHAsT M3MEHYMBOCTh. MeH03 W TMOJIOBOM TPOIECC — OCHOBa KOMOWHATHUBHOM
U3MEHYMBOCTU. POl KOMOMHATUBHON M3MEHYMBOCTU B CO3JJaHUU T€HETHYECKOTO pa3HO00pasus B
npejesiax OJHOTO BUJA.

MyTainmonHass HM3MEHYMBOCTh. Buapl MyTaluil: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYIUPOBAaHHBIE MyTaluu. SAepHbIE W UUTOIUIA3MATUYECKUE MYTaIlUH.
ComMaruueckre W TMOJOBbIE MyTanuu. [IpuyuHBI BO3HUKHOBEHHUS MyTanui. MyTareHbl W HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTALIMOHHOI'O IMpoIecca. 3aKOH TOMOJIOTMYECKHUX
psagoB B HaciencTBeHHoW wu3MmeHunBocTH (H.M. BaBunoB). BHesnepHas HW3MEHYMBOCTh U
HACJIEACTBEHHOCTD.

Onucenemuxa u INULEHOMUKA, POJb INUSEHEMUYECKUX (QaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpanun

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl u  cxembl: «Bumasl u3MeHUMBOCTH», «MOAMPUKAIIMOHHAS W3MEHYUBOCTDHY,
«KomOvHaTuBHAs M3MEHUUBOCTHY, «Meio3y», «OmnonoTBopeHue», «l'eHeTndyeckue 3a0oiaeBaHUSL
yesnoBekay, « Buapl myranuin.

OOGopynoBaHue: JKUBBIE W TepOapHbIE DK3EMIUISIPHl KOMHATHBIX PACTCHHUM, PHUCYHKHU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTtopnass  pabdora  «lccmegoBaHue ~— 3aKOHOMEpPHOCTEH  MOIU(DUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIllMOHHOW KPUBOW».

IIpakTuyeckas pad6ora «MyTtaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIPEapaTax ).

Tema 14. I'eHeTHKA YeJl0BeKa

Kapuotun uenoBeka. MexayHaponHas mporpamMma HCCIEIOBAHMS T€HOMAa YEJIOBEKa.
MeTonbl M3y4YeHHs] TE€HETHKH YelIOBEKa: IeHeallOTWYeCKUH, ONM3HEIOBBIN, IUTOT€HETUYECKHHA,
MONYJIALIMOHHO-CTATUCTUYECKUH,  MOJIEKYJSIPHO-TeHETHYEeCKUH. COBpPEMEHHOE  OIpEACIICHHE
TE€HOTHIA: ITOJJTHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHUE, B TOM 4ucie ¢ rnomompro [I1[P-
aHanuza. HacrnencTBeHHble 3a001eBaHus 4eloBeka. [ eHHbIE W XpOMOCOMHBIE OOJIE3HH YellOBEKa.
Bonesnn ¢ HacieACTBEHHOW MpEApacHOIOKEHHOCThIO. 3HAUYE€HHE MEIUIMHCKOM TIE€HETHKU B
NPEOTBPALIEeHUH W JIEYEHWH TEeHEeTHYEeCKHX 3aboieBaHHi dYenoBeka. MeIuKo-TeHETHYEeCKOoe
KOHCYJIbTHUpOBaHHE. CTBOJIOBBIE KIIETKH. [IOHATHE «TreHEeTHYeCKOoro rpysa». DTHYECKHE aCIEKThI
WCCJICIOBAHHM B 00JIACTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOPHl TMOBBIMICHHOW YYyBCTBUTEIBHOCTH YENOBEKa K (U3UYECKOMY H
XUMHUYECKOMY 3arpsi3HEHHIO OKpY Karollel cpenbl. I'eHeTnueckas npeapaconoKeHHOCTh YEI0BeKa
K MMaTOJIOTUSM.

JleMoOHCTpanun

Tabmuer 1 cxembl: «Kapuotum yenoBeka», «MeTOAbl WM3Y4YCHHs] TEHETHKU YETIOBEKay,
«"eneTnueckue 3a00J1€BaHUs YETTOBEKAY.



IIpakTnyeckasi padbora «CocTaB/IeHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus M celekuus. 3apoKICHHME CeNeKUMH M jaoMecTukauuu. YueHue H. U.
BasusnoBa o LlenTpax mpoucxoxaeHus 1 MHOrooOpasus KyJlbTypHBIX pacTeHuil. Poib cenekiuu B
CO3JJaHUU COPTOB PACTEHHUH U MOPOJ KUBOTHBIX. COpT, Mopoja, mTaMM. 3aKOH T'OMOJIOTMYECKUX
psANOB B HaciencTBeHHOW u3meHumBoct H. M. BaBuioBa, ero 3HaueHue i CEJIEKIMOHHOU
paboTHI.

Metonapl ceneKIMOHHONW paboThl. MICKyCCTBEHHBIN OTOOP: MAacCOBBIM M WHIWBUYAJIbHBIN.
Otanbl KOMOWHAIIMOHHOM cenekiuu. McnbeiTanue npousBoputeneit mo moromMcTBy. Otbop 1o
TEHOTHUITY C MOMOIIBIO OIEHKH (PEHOTHUMA MOTOMCTBA M OTOOP MO T'C€HOTHUITY C IMOMOIIBI0 aHATN3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CeNEKIMOHHOM paboThl. PanuanuoHHbl U
XUMHUYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMd y KyJbTYpHbIX (OpPM  OpPraHus3MOB.
Hcnonbp3oBaHre TEHOMHOTO PEIAaKTHPOBaHUS U METO0B pekoMOuHaHTHbIX JIHK nmst momyuenus
HCXOAHOTO MaTepHalia JiJisl CENIEKIUH.

[Tonydyenue  monuruiouaoB. BHyTpuBumoBas  rulpuausanus.  bauszkoponcTBeHHOE
CKpellMBaHue, U HHOpUANHT. HepoacTBeHHOE ckpeluBaHue, Wk ayTOpuAuHT. ['eTepo3uc u ero
npuunHbl. Mcnons3oBanue rereposuca B cenekinuu. Otmanéunas rudpuamsarus. [Ipeomonenue
Oecruiousi MEXBUJIOBBIX THOpUIOB. JlOCTHMIKEHUS CEJEKIMH PACTEHUW U SKUBOTHBIX. «3enénast
DPesoNIOYUAY.

CoxpaHeHHMEe M HM3y4YEHHE TE€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUM M HUX JUKUX
poaudel JUIsi CO3aHHUS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNpaeieHue 2eHemudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YETIAX VIVUULCHUST CYUYeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yycrne ¢ NpPUMEHEHUeM COBPEMEHHbIX MemoO08 HAYYHLIX UCCLe008AHULL, Nepedosvbix uoell u
nepcneKmueHbIX MexHoI02Ul.

JleMoOHCTpanun

[Toprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. /I. Kapneuenko, II. II. JIykeanenko, b. JI.
Acraypos, H. bopanoyr, /I. K. benses.

Tabmuupl u cxembl: «L{eHTpBI MPOUCXOXKIEHUSI U MHOTO0Opa3usi KyJbTYPHBIX PacTCHHUI»,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIEICTBEHHOM HW3MEHUYMBOCTH», «METOABI CEIICKIIUNY,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JladbopaTopHasi padora «l3yyeHue cOpToOB KYyJIbTYpHBIX PACTEHHH M MOPOJA JIOMAITHUX
KUBOTHBIX)».

JlaGoparopHas padora «/3yueHne METO0B CENEKIIUN PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHun.

Ikekypensi «OCHOBHBIE METOJIbI UM JIOCTUXKEHHUS CEJIEKIMU PACTEHMM W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCHBITATEIBHBIM YYacTOK, B TEIJTUYHOE
X035HCTBO, B JAOOPATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOTHA U CHHTeTHYeCKasi OHO0JIOTHs

OOBEKTBl, HUCHOJB3yEeMble B OHOTEXHOJOTHH, — KIETOYHbIE UM TKaHEBbIE KYIbTYpHI,
MUKpPOOPTaHU3MbI, MX XapaKTEepUCTUKA. TpagullMOHHas OHOTEXHOJOTHs: XJebomeueHue,
MOJTy4eHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOHEnHE. Mukpobuonornueckuii cuHTe3d. OOBEKTHI
MUKpPOOHOIIOTHYECKUX TexHomorui. [Ipon3BoacTBo OelKa, aMUHOKUCTIOT U BUTAMHHOB.



Co3maHne  TEXHOJOTMM M HMHCTPYMEHTOB  IICJICHANPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHHSI TEHOMOB C LI€JIBIO ITOJIyYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAILUX HE
BCTpEYAIOIIecs B IPUPOJie OMOCUHTETUIECKUE Ty TH.

Kierounas unxeHepus. MeTtonpl KyJbTypbl KIETOK W TKAHEH pPAacCTEHUW U KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanus H comMaTuueckuili smOpuorenes. Mcmonb3oBanue
TalylOUI0B B CEIIEKUUU pacTeHuil. [lonyuenue MoOHOKIOHANbHLIX awmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NOIUKTOHATbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIIMS AWLEKIETOK U KJIOHHUPOBAHHUE KMBOTHBIX. MeTOJ TpaHCIUIAHTALMHU AJIep KIIETOK.
Texnonoeuu  0300poGneHUs,  KyIbMUBUPOBAHUL U  MUKDOKIOHANbHO20 — DA3MHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAss M TE€HHas WHXeHepus. VICKyCCTBEHHBII CHHTE3 I'eHa M KOHCTPYHpPOBaHUE
pexombunanTHeiXx JIHK. Cozoanue mpamnceenuvix opeanusmosg. JIoOCTHKEHUS U TEPCHEKTUBBI
XPOMOCOMHOM U T€HHON MHKEHEPHH. DKOJIOTUYECKHIE U ATHYECKHE MPOOJIeMbl T€HHOW WHKEHEPUH.

Menuuunckue O6morexnosnoruu. I[locrrenomuas nudposas memunmna. [ILP-aumarnocruka.
MeTaboOMHBIN aHANH3, TEHOLEHTPUYECKAN aHAIN3 MPOTEOMAa YEJIOBEKA UIS OLEHKH COCTOSIHHS
ero 3/10poBbs. Vcrnonbp3oBaHHe CTBOJIOBBIX KIETOK. TapreTHasi Tepamnus paka. 3D-OuonnxeHepus
JUIsE pa3paboTku (yHIaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3IaHUS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOIO OMONPHHTHUHIa M cKapQoJauHIa i pelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIULIUHBI.

Cozanue BEKTOPHBIX BakIMH C IENbl0 OOecreueHuss KOMOMHMPOBAHHOW 3alllUTBl OT
Bo30yauteneir OPBU, ycraHoBieHHE MOJEKYJSPHBIX MexaHu3MOB (yHkiuonupoBanus PHK-
COJIEpIKallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.

JleMoOHCTpanun

TaGmuub! 1 cxemsl: «lcnonp30BaHe MUKPOOPTaHU3MOB B IIPOMBIIIIJIEHHOM IIPOU3BO/ICTBEY,
«Knerounas naxenepus», «I'eHHass HHKEHEPUI».

JladopaTopnasi padora «/3yueHne 00beKTOB OMOTEXHOIOTHI).

IIpakTuyeckas padora «IloayyeHre MOITOYHOKHUCIBIX POAYKTOBY.

JKcKypeusi «bHOTEXHONIOrMsT — BakKHEHIIas MPOM3BOAUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».



ININTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAlIPEIMETHBIC U IPEIMETHbIC.

B cTpyKType JMYHOCTHBIX pEe3yJIbTaTOB OCBOCHUS MPOTPAaMMBbI 10 OMOJOTHH BBIICICHBI
CIEIYIOIIUE COCTaBIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKOM  TpaKJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
Hanuyue momusayuyu K OOyUEHUI0 OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOEKIEHUM JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUMXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, HPUCYLIUMU  CUCTEME
OMOJIOTHYECKOTO  OOpa3oBaHMsl, Haluuue NPABOCO3HAHUS  SKOJIOTHUYECKON  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInuHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTMH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUS, Pa3BUTHS BHYTPEHHEW MO3UILIUU JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplIeMy IMOKOJEHUIO, B3aUMHOI'O
YBOKEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JInuHOCTHBIE pe3ybTaThl OCBOEHMS yueOHOro npeamera «buomaorus» I0MKHBI OTpaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUHM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCUIMCKOTO  OOLIecTBa,
paciIvpeHue >KU3HEHHOTO OIbITa M ONbITa JESITENIbHOCTH B IMPOILECCE Pealu3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnn yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO TMO3MILHMIO [0 OTHOUICHHUIO K SIBJICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YMEHHWE yYHTBHIBATh B CBOMX JIEUCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOKIEHUSIMH, KyJIbTYPHBIMUA IIEHHOCTSIMUA U COIIMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MTO3HABATENIBHBIX W UCCIEIOBATEIbCKUX 33Ja4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB NP 00CYX JACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonmMHOMN, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, CBOI S3bIK M KyJIBTYpY, IPOILIOE M HACTOSIIIEE MHOTOHALIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K NPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IMPUPOJBL,
nocTkeHusiM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBIICHHE U pa3BHUTHE
6I/IOJIOFI/II/I, MOHUMAaHUS 3HaYEeHUsI OMOJIOTUU B IIO3HAHUU 3aKOHOB IIpUpPOAbI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTb K CIIY>KeHHIO U 3amuTte OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX IEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M IPUHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYSACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTeﬁ CEMEUHON JKU3HU B COOTBETCTBUHU C TpaauuusaMu HApoOOaOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

IIOHUMAHHUEC SMOIIUOHAJIBHOT'O BOSHCﬁCTBHﬂ JKUBOH npupoanl 1 eé IICHHOCTH,

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUJaX HCKYCCTBA, CTPEMIICHHE MPOSBISTH
KauyecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHPOBAHMS  KYJBTYPbl 310POBbSI U
IMOIMOHAIBLHOTO 0J1arOMOJIyYHusi:

MOHMMAaHWE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOIOZICHHE TUTUEHHYECKUX MPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryisipHass (u3uYecKas aKTUBHOCTh), OEpeXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHIYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU TEXHOJOTHUECKON U COHI/I&J’IBHOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIUUPOBAThH, IJIaHUPOBATh n CaAMOCTOSATCIIBHO BBITIIOJIHATH TaKyro
NESITEIbHOCTD;

UHTEpEC K Pa3IUYHbIM chepaM MpodhecCHOHAIBHONW NEeATETbHOCTH, YMEHHUE COBEpIIATh
OCO3HaAHHBIN BBIOOP Oyaymiei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIEC )KM3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:



9KOJIOTUYECKHU 11e71eCO00Pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MPo0sIeM U IyTel ux peleHus;

CIIOCOOHOCTh UCIOJb30BaTh MPUOOPETAEMBIE NPU M3YYEHUU OMOJIOTHM 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI MOBEACHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephI);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHHS, 3KOJOTHUECKOW KYJbTYpBhl, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE S3bIKOBOM M UNTATENIBCKOM KYJIBTYPhI KaK CPEICTBA B3aUMOIECHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaKk O €JUHCTBE NpPUPOABI, YelIOBeKa U oOmecTBa, B MO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewath pecypcHble IpoOIeMbl pa3BUTHs YEIOBEUECTBA, TIOMCKA IMyTeH BBIX0JA U3 III00ATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKMX 3HAHUH B IEJSX MOBBIIMICHUS OOIIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAJIBHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJlyyaeMble 3HAHUS Ui aHalW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po6JeM B peabHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW AEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHIUBHIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMM MO OHOJOTMHM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4YeOHOro mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HaYuMble A (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCA  MEXIUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4HbIH (haKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIIeJJOBaHHE, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT WU JIpyTrHe); yHUBEpcajbHbIC
yueOHble JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), 00eCIeUnBaIOIINe
dbopMupoBanre (PyHKIIMOHAIBHONH T'PAMOTHOCTH W COIMATBHOW KOMIICTCHIIMU OOYYarOIINXCS;
CIIOCOOHOCTh 00y4JaroIuXCst HCIIOJIb30BaTh OCBOCHHBIC MEXK TUCITUTUTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIe YyueOHBbIC JAEWCTBHUS B II03HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

B pesynpraTe u3ydeHuss OWOIIOTMM Ha YpOBHE cpemaHero oOmiero oOpa3oBaHUS Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHbIE YHUBEpCaJbHbIe Yy4eOHbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
y4eOHbIe JeMCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS IMPOTPAMMEI CPEIIHEro OO0IIero o0pa3oBaHUS
JOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHU AeHCTBUIMMU:

1) 6a3oBble JOrHYecKue AeiCcTBUS:

CaMOCTOSITENILHO (DOPMYJTMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpUBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TP OCBOCHHWHM 3HAHWUH MPUEMBI JIOTHYECKOTO MBINUICHUS (aHaIn3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU MOHITUSIMH);

OTIPE/ICNIATh IEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPHUH WX JOCTHKCHUS,
COOTHOCHTH PE3yJIbTAThI JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHHUS (MHIYyKTHUBHBIC, JICIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTEepUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IIEIISIM,
OLICHUBATh PUCKU MOCJIEICTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPadOTy B YCIOBHUSX pPealbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENBCKON U MPOEKTHOW IEATENIHOCTH, HaBBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCMOJIb30BaTh PAa3IUYHble BUIbl ACATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUNoTe3y €€ pelleHus, HaXOAWTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHMH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh IIOJYYEHHBbIE B XOJE€ pEUIeHUS 3a7aud pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MMOMCK IMEpPEeHOCa CPEACTB U CIOCOOOB JeicTBUSA B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIeMBI U 3a/1a4M, JOMYCKAIOILUE albTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIW3UPOBaTh HH(OOPMALMIO DPANIUYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIs1 BHITIOJIHEHHS YUeOHBIX 3a]1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHUIIbI, PUCYHKH U IPYToe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIMM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTbh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULMUHI IPYTUX YYaCTHUKOB JUAJIOTa UM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOILEHHS U B3aUMOJEHCTBHS, NOHUMATh HAMEPEHUs
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUN ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpencsiATh PO € Y4ETOM
MHEHUH YYaCTHUKOB, 00CY>KAaTh Pe3yJIbTaThl COBMECTHOM paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE IIOBEJIECHHWE B pA3IUYHBIX CHUTyalusXx,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATETBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH MMO3HABATENBbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX 1EHCTBUIA
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€ PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEJIOBEKA.
MNPEIMETHBIE PE3YJBTATHBI

[IpenmeTHble pe3ysibTaThl OCBOEHUS coOjep)KaHMs yueOHoro mpenmera «buonorus» Ha
yri1y0JE€HHOM ypOBHE OPUEHTHPOBAHbI Ha obecnieueHre npouiIbHOro o0yueHust o0ydaromuxcs
Oouonornu. OHM BKIIOYAIOT: crenu(pUYecKue i OHOJIOTMM HAy4yHbIE 3HAHHS, YMEHHS W
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSTEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUN M HMX HPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KMU3HEHHBIX CUTyauusax. [IpeaMerHbie pe3yJibTaThl IPEICTaBIECHbI 110 I01aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJii OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOIBI U
pelIeHny MpodieM paloHAIbHOIO TPUPOIOTIOIB30BaHMS, O BKJIAZe POCCUMCKHUX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OHOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUSA (PKU3Hb, KJIETKA, OpPraHu3M, METa0oJu3M, TOMEOCTa3,
caMOperyJisiliysl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoOMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. V. BaBunoBa — o mieHTpax
MHOT000pa3usi U MPOUCXONKACHUS KYJIbTYPHBIX PAacTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTMYECKUX pSAIOB B HacieAcTBeHHOW wusMeHunBoctu H. M. BasuioBa), npuHUUIEBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOIb3YEMbIX B OMOJOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHH,
’KMUBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHUil, >KUBOTHBIX U
YeJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(HOr0 M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UHIMBUYaIbHOTO DPAa3BUTHUSA OpraHu3Ma (OHTOr€HE3a), B3aUMOJCHCTBHS TE€HOB, Te€TEpO3HcCa,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX PYHKUUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u hakropamu cpeapl OOUTAHHUS;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JJIS IOKA3aTEebCTBA POJCTBA OPIraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MPAKTHUYECKHE padOThl, COOJIOATh MpaBWia MPHU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4E€OHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHMBaThb JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUI B 001acTH
OWosornu W MenWIUHBI (KJIOHWPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEeHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEITLCKOTO X035 CTBa, MUILEBON
NPOMBIIIICHHOCTH, YTIYOJNATh TIO3HaBaTEeNbHBIA HMHTEPEC, HANpPaBJICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

OcHoBHbBIC BUIBI 1eSITeIbHOCTH YUalIuXcs Ha ypoke: CiylmaHue yuuTens, CaMOCTOSATENbHAS
paboTa ¢ TeKCTOM B yuyeOHUKE, HAy4YHOIIOMYJISIPHOH JInTepaType ,0T00p MaTepuaa 13
HECKOJIbKUX MCTOYHHUKOB,HAIIMCaHHUE JOKJIAI0B, pedepaToB ,aHain3 Tabiuil, rpapuKkos,
CXEeM,IIOMCK 00BACHEHHSI HAOIIOAaeMbIM COOBITHSM, aHAJIN3 BO3HUKAIOIINX MTPOOIEMHBIX
CUTYallMi,OMbIT U UCCIIE0BATENbCKAs e TEIbHOCTD, aHAIN3 Pa3/1aTOUYHbIX MaTepUaoB,
pelIeHre Pa3InYHBIX SKCIEPUMEHTAIBHBIX 33/1a4 ,TOCTAHOBKA OMBITOB, BHIITOJIHEHUE
71a00PaTOPHBIX U MPAKTHUECKUX padOT,BbICTPAaUBAaHUE TUIIOTE3 HA OCHOBAHUU MMEIOLINXCSA
JAaHHBIX

Opranuszanusi NPOEKTHOM U MCCJIEI0BATEILCKOM 1eATeJIbHOCTH YUAINXCS

IIpoekTHasg wuccaenoBaTenbCKasi JEATCIBHOCTh YYAIllUXCS IPONNCaHa B CTaHAApTe
oOpazoBanus. [Iporpammpl BceX HIKOJIBHBIX MPEAMETOB OPUEHTHPOBAHBI HA JAaHHBIA BHI
nesaTenbHOCTH. IIpoekTHas AeATeNnbHOCTh yualluxcs CTAaHOBUTCS Bce 0Oosee akTyalbHOH B
COBpPEMEHHOM mnenaroruke. M 3T0 He ciaydallHO, BeAb HMMEHHO B IIPOLIECCE IPABUIBHOU
CaMOCTOSITENIbHOW DPAa0OThl HaJ CO3/aHUEM IIPOEKTa JIydllle BCero (opMmupyercs KynbTypa
YMCTBEHHOI'O TpPyJa YUYEHUKOB. A IIOBCEMECTHAs KOMIBIOTEPH3ALUs IO3BOJSET KaKIOMY



YUYUTEN0 OoJiee TBOPUYECKH TMOAXOAWTh K pa3pabOTKE CBOMX YpPOKOB, a TakXe CJHelarh
o0pa3oBaTeNbHBIN Mpoliecc 601ee MHTEPECHBIM, Pa3HOOOPAa3HBIM U COBPEMEHHBIM.
NHCTpYyMEHTOM JOCTHIKCHHS TIJIAHUPYEMBIX JUYHOCTHBIX, METAlPEAMETHBIX M MPEAMETHBIX
pe3yNIbTaTOB SBJISIOTCS YHHUBEpPCAIbHBIC YyueOHbIE AeUCTBHS. ODQPQPEKTUBHBIM METOIOM
CHUCTEMHO-/ICSITEIIBHOCTHOTO MTOAXO0/1a SIBJISETCS IPOCKTHAS JACATEIHHOCTD.

[IpoekTHass NEATEIHHOCTh SIBJISCTCS YACThIO CaMOCTOSITEIBHOW pabOThI ydalluxcs.
KadecTBEHHO BBIMOJHEHHBIH MPOCKT — H3TO IMOATANTHOE IUIAHUPOBAHHE CBOUX JCHCTBHM,
OTCIIeKMBAHUE PE3yJbTaTOB CBOeH paboThl. [lpoekT — BpeMeHHas LeJeHanpaBiIeHHas
JIEeATEILHOCTh Ha TIOJyYCHHE YHUKAIBHOTO Pe3yibTaTa .

Llenp mpoOEeKTHO-HCCIIEOBATEIBCKON AEATENBHOCTH yyamuxcs B pamkax HOBeIXx PI'OC:
dbopMHpOBaHHE  YHHMBEPCAJIBHBIX  y4eOHBIX  JeicTBui.  Mcmonb3oBaHWE  IPOEKTHO-
MCCJIEI0OBATENbCKOM JEATEIbHOCTH HAa YpOKaX M BO BHEYPOUHOHM JI€ATETBHOCTH SIBJISETCS
cpeacTBOM (pOPMHUPOBAHUS YHUBEPCAIbHBIX YUEOHBIX ACHCTBUNA, KOTOPBIE B CBOIO OYEPEIb:

e 00ecrneyuBalT ydalieMycs BO3MOXHOCTh CaMOCTOSITENIBHO OCYIIECTBISATH JESATEIBHOCTD
y4eHusl,

® CTaBUTh y4eOHBIC 1I€JH, UCKaTh M HCIIOJIb30BaThb HEOOXOIMMBIE CPEACTBA U CIOCOOBI HUX
JIOCTHIKCHMS,

® yMETh KOHTPOJMPOBATH U OIEHUBATH YUCOHYIO IEATEILHOCTD U €€ Pe3yJIbTaThI;

® CO3/Al0T YCJIOBHS Pa3BUTHS JIUYHOCTH U €€ CaMOpeaIn3alluid Ha OCHOBE «YMEHHS YUUTHCS
U COTPYJHHUYATH C B3POCIBIMU U CBEPCTHUKAMHU.
YMeHHe yuuThCs

e o0ecreynBaeT JUYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO, BBICOKYIO
COLIMANIFHYIO U MPO(ecCHOHANBHYI0 MOOUIIHLHOCTE;

e 00ecreynBaroT yCleurHoe yCBOCHNE 3HaHNUH, YMEHUHN 1 HaBBIKOB;

e (QopmupoBaHuE KApTUHBI MHpa, KOMIIETEHTHOCTEH B JIOOOW MpeAMETHON 00IacTi
MMO3HAHUSA.

K Ba)KHBIM MOJIOKUTENHHBIM (DAKTOpPaM MPOESKTHON AESITETbHOCTA OTHOCSTCS:

® TIOBBIIIEHWE MOTUBALIMH YYAIIUXCS MIPU PELLICHUH 3a/1a4;

® pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;

® CMEIICHHE aKIEeHTa OT WHCTPYMEHTAJIBHOTO TOAXOJa B  PEIIEHHH 3adad K
TEXHOJIOTMYECKOMY;

e (opmupoBaHuE YyBCTBA OTBETCTBEHHOCTH;

® CO3JaHue YCIOBUU JUIsl OTHOIIEHUN COTPYIHUYECTBA MEXKIY YUUTEIIEM U YUaIlIUMCS .

OCHOBHOM TPUHIMI pabdOThl B YCIOBUSAX TMPOCKTHOW JEATEIBHOCTH — OIepexkaroliee
CaMOCTOSITEIbHO€ O3HAKOMJICHHE INKOJbHUKOB C YUYE€OHBIM MaTepHAIIOM W KOJUICKTHBHOE
o0CyXJleHHE Ha YpoKaxX TIONyYEHHBIX pe3yJIbTaTOB, KOTOpble OQOPMISIFOTCS B BHIE
onpezeneHu U TeopeM. B 3TOM ciydae ypok MOJHOCTBIO YTpauMBaeT CBOM TPAJAUIIMOHHBIE
OCHOBaHUS U CTAHOBHUTCS HOBOU (pOpMOIi OOIIIEHUS YUUTENS U YUAIIUXCsl B TUTaHE MTPOU3BOJICTBA
HOBOTO JIJIST YYCHUKOB 3HAHMUS.

Turnel 3agaHuil, IpeIaraéMplX y4eHUKaM B XOJI€ IIPOEKTa:

® MpaKkTUYEeCKUe 3aJaHus (M3MEPECHHS, YCPUYCHHUS C TIOMOIIBIO YEPTEKHBIX WHCTPYMECHTOB,
pa3pe3aHusi, CTHOAHUS, PUCOBAHUS U JIp.)

® MpaKTUYECKHUE 3a7aud — 3a/1a4¥ MPUKIATHOTO XapaKTepa;

e TpoOJIeMHBIE BOIPOCH, OPUEHTUPOBaHHBIE Ha (OPMHPOBAHHE YMEHUW BBIJIBUTATH
TUTIOTE3bI, OOBSICHITH (DAKThI, 000OCHOBHIBATh BHIBOBI;

® TEOpeTUYECKUE 3a/JlaHHs Ha TOWUCK W KOHCIEKTHUPOBaHWE WH(OpPMAINK, €€ aHaju3,
0000111IeHNE U T.I1.;



3agaun - COBOKYHHOCTI: 3a,uaH1/1171 Ha HCIIOJIB30BAHUC 06H_II/IX JUIA HUX TeOpeTI/I‘-IeCKI/IX
CBECHU.

OCHOBHBIC 3TaIIbI OopraHu3anun HpOGKTHOﬁ ACATCIIbHOCTH YUAlIUXCA .

1. IMoaroToBKa K BBHINOJIHCHHIO ITPoeKTa (popMUpOBaHUE IPYIII, Bblaada 3ajanuid. Beioop
TEMBI W IEJIeH MPOEKTa; ONpeAelieHue KOJIMYECTBA YYACTHUKOB IMPOEKTA). YdalIuecs
00CYXXJAIOT TEMYy C YYUTEJEeM, IIOJydYaloT MPH HEOOXOJUMOCTH JIOMOJTHHTEILHYIO
uH(OPMAIINIO, YCTAaHABIUBAIOT IEJIH: YUYUTENIb 3HAKOMHUT YUYAIIUXCS C CYThIO TIPOSKTHOM
JESATSIIBHOCTH, MOTUBUPYET YYALTUXCS, TOMOTAaeT B TIOCTAHOBKE LIEJICH.

2. IlnanupoBanme paboThl (pacmpeseneHue O0O0sI3aHHOCTEH, ONpeeiCHHe BpPEMEHHU
UHIAMBUIYAIBHONH paboTel). OmpejelieHne HCTOYHHKOB HH(DOPMAIMM, IJIAHHPOBAHHE
croco0oB cOopa U aHanu3a WHPOPMALNK; TUIAHUPOBAHUE UTOTOBOTO MPOAyKTa ((hopMsI
NpPEJCTaBICHUS PE3yJIbTaTa): BBIMYCK Ta3eThl, YCTHBIM OTYET C JIEMOHCTpaIHel
MaTepUaIoOB U JIPYTHX; YCTAHOBJICHUE KPUTEPUEB OLICHKH PE3YJIBTATOB; PACIPEICICHIEC
00513aHHOCTE Cpey WICHOB KOMAHIIbI: yYalllMecsl BhIpA0ATHIBAIOT IUIAH JICHCTBHIA;
YUUTEIh MPEJIaraeT UCeH, BRICKA3bIBACT MPEITIOI0KEHUS, OMPEICISICT CPOKH PaOOTHI.

3. HcciaenoBaHue: ydvamipecs OCYHICCTBISIFIOT TIOUCK, OTOOp W aHAIM3 HYXHOH
uH(pOpMAIINK; SKCIECPUMEHTUPYIOT, HAXOMIAT TYTH PEIICHHS BO3HUKAIOIIUX IMPOOIeMm,
OTKPBIBAIOT HOBBIC JJIs CEOSI 3HAHMS, YIUTEh KOPPEKTUPYET XOJT BBIMIOTHEHUS PAOOTHI.

4. OOoOmenne pe3yJabTaTOB: ydalruecs O00O0OMIAlOT MOJY4YeHHYI0 HH(OpMaluio,
(GOpPMYIIUPYIOT BBIBOJBI ¥ O(OPMIISIOT MaTepUa JIsl TPYIIIIOBOM MPE3CHTAIIHH.

5. Ilpe3eHTanms (OTYET KAXKIOW TPYMIBI WM yYEHHKA OCYIIECTBISICTCS 10 OKOHYAHUHU
MIPOEKTA).

6. Ounenka pe3yIbTaTOB MPOEKTHOM AESITENFHOCTU U MOJBEACHUE UTOTOB: KaX/IbIi yUEeHUK
OIICHUBACT XOJ M Pe3yJIbTaT COOCTBEHHOH NEATCILHOCTH B TPYIIIE, Kaxkiaas padodas
rpynmna OleHUBAET JAESITeTbHOCTh CBOMX YYACTHUKOB; YUYUTENb OLIEHUBAET JEATEIbHOCTh
KOKIOTO YyYEHWKA, TOJBOJUT HTOTH IPOBEICHHOW YyYalIMMHCS pabOThl, OTMEYaeT
yCHeXHu Kaxaoro.

BbINyCKHUK HAYYUTCS:

TUTAHUPOBATh U BBIMIOJIHATH Y4eOHOE UCCIIEeIOBAaHUE M YYEOHBIN MPOEKT, UCTIOIBb3YS MOJIEIH,
METOJIbI ¥ IPUEMBI, aJIEKBaTHbIE HCCIeyeMOl pobiieme;

BBIOMpATh M UCIIOJIb30BAaTh METO/IbI, PENIEBAHTHBIE pacCMAaTPUBAEMO MpodIeme;
pacro3HaBaTh U CTaBUTh BOIPOCHI, OTBETHl HA KOTOPBIE MOTYT OBITH MOJTYYEHBI MyTEM
HAyYHOTO MCCJICJOBaHUs, OTOMPATh aJCKBATHBIC METOJIBI HCCICIOBaHUsSA, (OPMYIUPOBATH
BBITEKAIOIIUE U3 UCCIICAOBAHUS BHIBOIBI;

MCIOJIb30BaTh TAKHE MAaTEeMAaTUYECKUE METOJIbI U MPUEMBI, KaK aOCTPaKIUs U HJIeaTH3aIlHs,
JIOKA3aTeIbCTBO, JIOKA3aTebCTBO OT TPOTHBHOTO, JIOKA3aTEeILCTBO IO aHAJOTHH,
OTIPOBEPIKEHUE, KOHTPIIPUMED, UHIYKTHBHBIC U JCTYKTUBHBIC PACCYKICHHS, TOCTPOCHUE U
UCTIOJTHEHHE aJITOPUTMA;

UCIIOJIb30BaTh TaKWE eCTCCTBCHHOHAYYHBIC METOJBI M TPUEMBI, Kak HaOII0IeHUE,
MOCTAaHOBKA  TPOOJIEMBbI,  BBIIBIDKEHHE  «XOpOIIEH  TUIMOTE3bl»,  IKCIEPHUMEHT,
MOJICJTUPOBAHUE, TEOPETUYECKOE OOOCHOBAHHE, YCTAHOBJICHHE TPAHWI] MPUMEHUMOCTH
MOJICITN/TEOPUH;

HCIIOJIb30BaTh HEKOTOPBIE METOJbI MONYYCHUS 3HAHWMA, XapaKTePHBIC ISl COIUANBHBIX U
UCTOPUYECKMX HAyK: TIOCTAaHOBKAa MPOOJIEMBbI, ONPOCHI, ONHCAaHHE, OOBSICHCHHE,
UCIIOJIb30BaHUE CTATUCTUYECKUX JAHHBIX, MHTEpIIpeTanus (HakTos;

SICHO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHMSI, HCIIOJIb30BATh S3BIKOBHIE CPEACTBA,
aJZIeKBaTHBIC 00CYX)AaeMoil mpoodieme;



OTIANYaTh (HAKTHI OT CY>KACHHI, MHEHUH U OIICHOK, KDUTUYECKH OTHOCUTBCS K CYXKICHUSM,
MHEHHUSM, OLIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHUS;

BHUJIETb 1 KOMMEHTUPOBATh CBSI3b HAYYHOI'O 3HAHUS U LICHHOCTHBIX YCTAaHOBOK, MOPAJIbHBIX
CYKICHMH NP MOJTYYEHUH, PACTIPOCTPAHEHUH U IPUMEHEHUN HAyYHOT'O 3HAHMSL.

BblnyCKHllK noJiyuum 603MONHCHOCMb HAYUUMDbCA?

CAMOCMOSMENLHO  3A0YMbIEAMb, NIAHUPOBAMb U BbINOJHAMb YYeOHOe UCCIed08aHUe,
VUeOHblll U COYUANbHBIU NPOEKM,

UCNONIBb3068aAMb 002A0KY, 03ApPeHUe, UHMYUYUIO,

UCNONIL308AMb HEKOMOPble Memoobl NOLYYeHUs 3HAHUL, XapaKmepHvle Oisl COYUATbHBIX U
UCTNOPUHECKUX HAYK. AHKEeMUPOSaHue, MOOeIUPOosanue, NOUCK UCIOPUYECKUX 00paA3Y08;
UCNONb308AMb  HEKOMOpble NpUeMbl  XYOOICECMBEHHO20 NO3HAHUSL MUPA: Yel0CMHOe
omobpaiceHue mMupa, 00PA3HOCMb, XYO0ICECMBEHHbIL BbIMbICE], OP2AHUYECKOe eOUHCMBO
00we2o, 0cobeHH020 (MUNUYHO20) U eOUHUYUHO20, OPUSUHATLHOCTDb,

YeNeHanpasienHo U OCO3HAHHO PA36UBAMb CE80U KOMMYHUKAMUBHbIE CHOCOOHOCMU,
0C6auU6amb HOBbLE SI3bIKOGbLE CPEOCMEA;

0CO3HABAMb CBOI0  OMBENMCMEECHHOCHb 30 O0CMOBEPHOCHb NOLYYEHHbIX 3HAHUL, 3a
Kauecmeo 8bINOJIHEHHO20 NPOEKMA.



TEMATHYECKHH ILTAH

[eseBble npuoputeTbl Bocnutanus 1jasa COO:
CO31aHUuC 6HaI‘OHpI/I$ITHbIX yCJ’IOBI/Iﬁ JJIsA npno6peTeHH51 IIKOJIbBHUKaMHM OIIbITa OCYHICCTBJICHUA
COLIMAJIbHO 3HAYUMBIX JIET:

1.
2.
3.

o ok

o

OTIBIT JIEJI, HAIIPABJIECHHBIX HA 3a00Ty O CBOCH CeMbe, POIHBIX U OJIM3KUX;
TPYAOBOM OMBIT, ONBIT YY4aCTHS B IPOU3BOACTBEHHOUN MPAKTUKE;
OIIBIT JI€JI, HAIIPaBJICHHBIX HA MOJIb3Y CBOEMY POJIHOMY FOpPOJY WJIH CEIy, CTPAHE B LIEJIOM, OIIBIT
JeSTEILHOTO BBIPAXKECHUSI COOCTBEHHOM IPayKIaHCKOM MO3UIUY;
OMBIT IPUPOJOOXPAHHBIX JET;
OTIBIT Pa3pEIICHUS BOSHUKAOIINX KOH(PIUKTHBIX CUTYalUH B IIIKOJIE, IOMA WJTU HA YIIHIIC;

OTIBIT CAMOCTOSITENILHOTO MPUOOPETEHHSI HOBBIX 3HAHUH, MPOBEACHUS HAYYHBIX HCCIIEIOBAaHUM,
ONBIT IPOCKTHOM JIEATEIIbHOCTH;
ONBIT W3YYEHHUs, 3aAIIUTbl U BOCCTAHOBJIEHUS KYJbTYPHOTO HAcleIds YEJIOBEYECTBA, OIIBIT
CO3/TaHUS COOCTBEHHBIX IPOU3BEICHUH KYJIBTYPHI, OTIBIT TBOPYECKOTO CAMOBBIPAKCHHSI,

OTIBIT BEICHHUS 3I0POBOT0 00pa3a »KU3HU U 3a00ThI O 3J0POBbE IPYTHX JIIOICH;

OIIBIT OKa3aHus IIOMOLIM OKpPYIKaroliuMm,

BOJ'IOHTepCKI/Iﬁ OIIBIT,

3200THI

O Majbliax WM IIOXWIIBIX JTIOOAX,

10. omeIT caMOITO3HAHUS M caMOaHa/In34a, OIIbIT COMAIIBHO HNPHUEMIICMOI'O CAMOBBIPAXKCHUA H

camMopealln3alyH.
dopmupyeMbie
HaumenoBanue
COLUATBLHO DyekTpoHHbIE (IU(PPOBLIE)
pa3ac/ioB U TEM KoanuecTBo
3HAYHUMBbIE, odpa3oBaTebHbIE PECYPChI
NMPOrpamMMblI 4acoB
EHHOCTHDLIE
oTtHomeHus (Ne)
Eioro K HAVEA 1 1,23,4,9 10 bu6mmoteka [IOK
HOJIOTHSI KAK HAYK
. Y https://m.edso0.ru/7f41¢c292
JKuBbIC CHCTEMEI U HX 5 2,7,9,10 bu6nuoreka [IOK
U3y4eHue https://m.edsoo.ru/7f41¢c292
5 ) 3,4, 5,6,7 bu6nuoreka [IOK
HOJOTHA KACTHH https://m.edsoo.ru/7f41¢c292
XuMuueckas 10 1,2,3,4,5,6,7, bu6nuoreka [IOK
OpTraHHu3aIus KISTKU 8,9, 10 https://m.edsoo.ru/7f41c292
CtpoeHue u QyHKIHH 8 1,2,3,4,5,6,7, bubnmoreka [JOK
KJIETKHU 8,9, 10 https://m.edsoo.ru/7f41¢c292
262;136}:1 B:?;:T;: TUU B 9 ;’ S’ i64’ ot bubmorexa TOK
pespait p T https://m.edsoo.ru/7f41c292
KJIETKE
H 1,2,3,4 7
a;THC:BeHHaH 9 8’ 9’ iO 56,7, bubnmnoreka IJOK
HHOOPM Hnﬂfl T https://m.edsoo.ru/7f41c292
peanuzanus e€ B KJICTKe
JKHU3HEeHHBIN ITUKI 6 1,2,3,4,5,6,7, bu6nuoreka [IOK
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KJICTKH 8,910 https://m.edsoo.ru/7f41¢c292
Crpoenue u GyHKIHHA 17 1,2,3,4,5,6, 7, bu6nmoreka [IOK
OpPraHu3MOB 8,910 https://m.edsoo.ru/7f41¢292
Pasmuoxenune u 8 1,2,3,4,5,6,7, bu6nuoreka [IOK
pa3BUTHE OPraHU3MOB 8,9, 10 https://m.edsoo.ru/7f41¢c292
I'eneTnka — HayKa o 1,2,3,4,56,7,
HACJIEICTBEHHOCTH U ) 8,9, 10 bu6nmoreka [IOK
U3MEHYHUBOCTHU https://m.edsoo.ru/7f41¢c292
OpPTaHU3MOB
3aKOHOMEPHOCTH 10 1,2,3,4,5,6,7, bu6nuoreka [IOK
HACJIENCTBEHHOCTH 8,9, 10 https://m.edsoo.ru/7f41c292
3aKOHOMEPHOCTH 6 1,2,3,4,5,6,7, bubnnoreka IIOK
W3MEHYMUBOCTHU 8,9, 10 https://m.edsoo.ru/7f41c292
LeHeTHKA GeNOBeKa 3 1,2,3,4,5,6,7, bubnnoreka IIOK

8,910 https://m.edsoo.ru/7f41¢c292
Cenexius opranmsMoB 4 1,2,3,4,5,6, 7, bu6nuoreka [IOK

8,9, 10 https://m.edsoo.ru/7f41¢292
buorexnoiorus u 1,2,3,4 7
CH:TSTH;);I;M 4 8, 9, i’O 00 brbmmorexa LOK

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

Oouostorus
PesepBHOe BpeMs 1 1,2,3,4,5,6,7, bubmmoreka [IOK

8,910 https://m.edsoo.ru/7f41c292

OBILIEE KOJIMYECTBO
YACOB I10 102

[NPOTPAMME
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IMMOYPOYHBII IJIAH (KTIN)

Ne n/m I[aTa TeMma ypoka IIOM&IHHee
3aJaHHue

05.09 buonorus kak KOMIIEKCHas HayKa M Kak §1
1. 94acTh COBPEMEHHOTO O0IIeCTBa.
JuarHoctuueckas paboTa.

06.09 JKvBBIE cHCTEMBI M X CBOWCTBA §2

06.09 VYpoBHEBas opranu3anus KUBbIX CUCTEM §3

12.09 HcTopust OTKPBITHS U U3YYECHUS KIIETKU. §4
Knerounas Teopus

13.09 MeTo 161 MOJIEKYIISIPHOM U KJIETOYHOMN §5
ounonoruu. [IpakTuueckas padora
«V3y4yenne MeTo10B KJIETOYHOIH OHMOJIOTHH
(xpomarorpadus, snexrpodopes,
muddepeHIaIbHOe HeHTpU(yTrupoBaHue,
ITLIP)»

6. 13.09 XUMHUYECKU COCTaB KIETKU §6

19.09 MuHepanbHbIe BEIIECTBA KIETKH, UX §6
Ouonoruueckas poib

20.09 Opranuyeckue BemecTBa KJIETKH — OETKU. §7
JlaGopatopHas pabora «OOHapyx eHue
OCJIKOB C IMMOMOIIBIO Ka4eCTBEHHBIX
peakuuin

20.09 CgoiicTBa, K1accupuKkanys U GyHKIUNA §8
OenkoB

10 26.09 OpranndecKkue BeIecTBa KIeTKH — §9
' YTIIEBOIbI

11 27.09 Opranuyeckue BelecTBa KJIeTKH — § 10

JIMITU AbI

27.09 Hyxneunossie kucnorsl. JJHK n PHK. §11
12 JlaGoparopHas pabota «lccnenoBanue

HYKJIICMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIMYHBIX OPraHUu3MOB)

03.10 Crpoenue u pynkuuu ATO. pyrue §11

13. Hykieosuarpudocdarsr (HTD)

04.10 CexBennpoBanue [JHK. Metozsr Jlexknusa
TCHOMHUKH, TPAHCKPHUIITOMHKH, IIPOTCOMUKH

14.




15.
16.

04.10
10.10

MeTob1 CTPYKTYPHOUH OHOIOTHH

THIIBI KIIETOK. HpOKapI/IOTI/ILICCKaH KJICTKa

Jlexuusa

§ 12

17.

11.10

CtpoeHnue syKapuoTUYECKON KIIETKH.
[Tpaktuyeckas pabdora «M3yuenue cBOiCTB
KJIETOYHOW MEMOpaHbD»

Jlexuusa

18.

19.

20.

21.

11.10
17.10

18.10

18.10

IToBepXHOCTHBIN anmnapar KJIETKU

OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
ITpakTuueckas padota «M3ydeHue
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KIIETKaxX»

[TomyaBTOHOMHBIE OPTaHOUBI KIETKU:
MUTOXOHJIpHH, T1acTu bl JlabopaTopHas
pabota «VccnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

HememOpaHHbIE OpraHOUIBI KIETKA

§ 12

§ 13

§ 14

§15

22.
23.

24.10
25.10

Crpoenne u GyHKIUH s1pa

KonTponbnas padota Nel

§ 16

IToBTOpEHUE

24,

25.10

CpaBHI/ITeJ'II)HaSI XapPaKTCPUCTHKA KIIECTOK
sykapuort. JlabopaTopHas pabora
«/3yueHne CTpOeHHS KIIETOK Pa3IuyHbIX
OpPTaHU3MOBY

Jlexuusa

25.

07.11

ACCUMUJISITIAS ¥ TUCCUMILTSALINS — JIBE
CTOpOHBI MeTaboam3Ma. Turmbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATMTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTasa3bl)»

§ 17

26.

08.11

DepMEHTATUBHBIN XapaKTep peakuui
KJIeTOYHOTO MeTabonmu3ma. JlaboparopHas
pabota «M3yuyenue GpepMEeHTaTUBHOTO
paclleIUIeHHsl IEPOKCHIa BOAOPOa B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKaX»

§ 18

27.
28.
29.

08.11
1411
15.11

benku-akTUBAaTOPBI U OENKU-UHTUOUTOPBI
ABTOTpO(DHBIN THIT 0OMEHa BEIIECTB

dorocunre’

§ 18

§ 19

§ 19

30.

15.11

XemocuHntes. JlaboparopHas padoTa
«CpaBHeHue nporieccoB (HoToCHHTE3a U
XEMOCHHTE32»

§ 20

31.

21.11

AHa’poOHbBIE OpraHu3Mbl. Buasl OposkeHusl.

JlaGopaTtopHnast pabora «CpaBHEeHHE
MPOIIECCOB OPOKEHUS M IBIXAHUSD)

§21




3. 22.11 AdpoOHBIE OPraHU3MBbL. JTarbl § 21
HHEPTreTUIECKOro oOMeHa
22.11 DHeprusi MeMOpaHHOTO TpaJueHTa §21
33. npotoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI
34. 28.11 Peakuyu MaTpuyHOTrO CUHTE3a § 22
35. 29.11 Tpanckpumnuus — mMatpuusblil cuate3 PHK | § 22
36. 29.11 Tpancsus u e€ sTanbl §23
37, 05.12 KoaupoBanue amunokucnot. Poib §23
pubocom B OmocuHTE3€E Oenka
38, 06.12 Opranu3zanus reHoma y mpokapuor u §24
AYKapHOT
39, 06.12 MonekynsipHble MEXaHU3MbI HKCIIPECCUU §24
T'CHOB Y 3YKapHOT
12.12 Bupycbl — BHEKJIETOUHBIE POPMBI KU3HU U | § 45
40. oOnurarHele napasuThl. [IpakTuueckas
pabota «Co3aHre MOJICIIN BUPYCa
s 13.12 Bupycublie 3a60HeBa£-II/I$I 4eNoBeKa, Jlexuus
JKUBOTHBIX, PACTCHUI
42. 13.12 Konrtponbnas pabora Ne2 [ToBTOpEHHNE
43. 19.12 Ha"oTexHOJI0TMHY B OMOJIOTHH U MEIUIINHE Jlexusa
44, 20.12 Kvi3HEHHBIN UK KJIETKU § 25
45. 20.12 Matpununsiii cunres JJHK § 26
26.12 Xpomocomsl. JITaboparopHast pabora § 27
46. «M3yueHne XxpoMOCOM Ha rOTOBBIX
MUKpOIpenapaTax»»
47. 27.12 JleneHne KIETKH — MHUTO3 § 28
27.12 Tuns! knetok. KapnoknHes u HUTOKUHES. Jlexuus
48, JlaGopatopHas pabora «Habnronenue
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa TyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
49. 09.01 Perynsanus )KM3HEHHOTO IIUKJIA KJIETOK § 29
50. 10.01 Opranusm Kak eIMHOE I1eJ10e §29
51 10.01 Tkanu pacrenuil. Jlaboparopnas pabota § 30
«M3yueHue TKaHEN PaCTEHUIN
16.01 TkaHU )KUBOTHBIX U YEJIOBEKA. § 30
52. Jlaboparopnas pabota «3y4ueHue Tkanen
YKUBOTHBIX)
17.01 Opransl. Cuctemsl opranoB. JlabopatopHas | Jlekmust
53. pabota «/3ydyeHue opraHoB LIBETKOBOT'O

pacTeHus»




54. 17.01 Ornopa Tenna opranu3MoB §31
95. 23.01 JIBU>KeHHE OpraHu3MoB §32
56. 24.01 [TuTanue opraHu3MOB § 33
57, 24.01 [InTanue MO3BOHOYHBIX KUBOTHBIX. § 33
[TuieBapuTenbHas cCHCTEMA YellOBEeKa
58. 30.01 JlpIxaHue opraHu3MoB § 34
50, 31.01 JIpIxaHue M03BOHOYHBIX )KMBOTHBIX U §34
YeJoBeKa
60. 31.01 TpaHcIOpT BEIIECTB y OPraHU3MOB § 35
~ 06.02 KpoBeHocHas cucTeMa mo3BOHOYHBIX § 35
YKUBOTHBIX U YEJIOBEKA
62. 07.02 Brinenenue y opraHu3mMoB § 36
63. 07.02 3amuTa y OpraHu3MoB § 37
64. 13.02 NMMyHHas cuctema yenoBeka § 37
65. 14.02 Pa3znpaxxuMocTs U peryisuus y § 38
OpPraHu3MOB
66 14.02 ['yMopanbHast peryisius 1 SHAOKpUHHAs § 38
cucTeMa KUBOTHBIX M YelloBeKa
67. 20.02 DopMBI pa3MHOXKEHHS] OPTaHU3MOB § 39
68. 21.02 [TonoBoe pasmMHOXKEHUE § 39
69. 21.02 Meiio3 § 40
27.02 ["amerorenes. OOpazoBaHue U pa3BUTHE §41
70, MOJIOBBIX KJIETOK. JlabopaTopHast pabota
«V3ydeHune cTpoeHHs MOJOBHIX KIETOK Ha
TOTOBBIX MHUKPOITpETIapaTaxy
71 28.02 WunuBuyanbHOE pa3BUTHE OPraHu3MOB — | § 42
OHTOTEHE3
79, 28.02 3akiajgKka OpraHoB U TKaHEU U3 § 42
3apOJIBIIIEBbIX JINCTKOB
06.03 Poct 1 pa3BuTHE KUBOTHBIX. § 43
73, JlaboparopHnas pabota «BH;[Bneime
MIPU3HAKOB CXOJICTBA 3apPOIBIIIECH
MO3BOHOYHBIX JKUBOTHBIX)
07.03 Pa3MHOXeHHE U pa3BUTHE PACTEHUIA. § 44
74. JlaGopatopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKCHUS BBICIIIUX PACTCHUI
75. 07.03 KonTponbaas padorta Ne3 [ToBTOpEeHNE
76, 13.038 HcTopust CTaHOBJIEHMS U Pa3BUTHUS § 46
TCHETUKHU KaK HayKd
77. 14.03 OCHOBHBIE TOHSATHUS 1 CUMBOJIBI TCHETUKH. § 47




78.

79.

80.

14.03

20.03

21.03

JlaboparopHas pabota «Ipo3oduiia kak
00BEKT FeHETUYCCKUX MCCIICIOBAHUI

3aKOHOMEPHOCTH Hacle1I0BaHUs
IpU3HAKOB. MoHOrHOpUaHOE
ckpeuuBanue. [Ipaktuueckas paborta
"H3ydenue pe3yabTaToOB MOHOTHOPUHOTO
CKpELIMBaHUA y Jpo30Quis"

]_[I/ITOJ'IOFI/ILIGCKI/IC OCHOBBEI MOHOFI/I6pI/II[HOFO
CKpCIIUBaHUA

AHanuzupytolee ckpeiuBanue. Hernonnoe
JIOMUHUPOBaHUE

§ 48

§ 49

§ 50

81.

21.03

JurubpuHoe CKperuBaHue.
[TpakTuyeckas padora «M3y4uenue
PE3yIbTATOB TUTUOPUIHOTO CKPEIINBAHUS
y Ip030(HIIBD)

§ 51

82.

83.

84.

03.04

04.04

04.04

[{utonoruyeckre OCHOBBI TUTHOPUTHOTO
CKpPEIMBAHUS

CHeHJ’IeHHOG HaCJICJOBAHUC ITPHU3HAKOB
XpOMOCOMHaH TCOpHA HACIICACTBCHHOCTHU

I'enetnka noina I'eHOTHI KaK 1I€10CTHAS
CHuCTEMa

§ 52

§ 53

§ 54

85.

86.

87.

10.04

11.04

11.04

I'eHeTHYECKMIT KOHTPOJIb PA3BUTHS
pacTeHUH, )KUBOTHBIX U YEJIOBEKA

N3MeHUnBOCTH NTpU3HAKOB. Buibl
U3MEHYUBOCTH

MO,[LI/I(I)I/IKaHI/IOHHaSI HN3MCHYHUBOCTD

§ 55

§ 56

§ 57

88.

17.04

BapranunoHHBIN psii ¥ BaprallMOHHAs
kpuBas. JJaboparopHas pabota
«HMccnenoBanne 3akOHOMEPHOCTEN
MOU(PUKAITIOHHONH U3MEHUYUBOCTH.
ITocTpoeHre BapuallMOHHOTO Psiia U
BAapUALIMOHHON KPUBO»

§ 58

89.

18.04

I'emoTunmuaeckast N3AMEHYNBOCTb.
KoMmbOunaTBHasg H3MEHYUBOCTD

§ 59

90.

18.04

MYTaHI/IOHHaSI NU3MCHYUBOCTD.
[TpakTnueckas pabora « MyTanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpoIpenaparax)» 3akoHOMEPHOCTH
MYTaIMOHHOTO MpoIecca.

§ 60

91.

24.04

OnureHeTHKa M dIIMreHoMukKka I eHeTnka
yenoBeka. [Ipaktuueckas pabora
«CocraBiieHUE U aHAJIU3 POIOCIOBHOI

§ 61,62




92.

25.04

MeTtoabl MEAUITUHCKON T'€HETUKY 3HAUCHUE
MEIUITMHCKON I'eHETHUKH B
MPEAOTBPALICHUH U JICUEHUU T€HETUYECKUX
3a00JIeBaHMM YCIOBCKA

§ 63,64

93.

94.

95.

96.

25.04

15.05

16.05

16.05

OCHOBHBIE IOHATHUS CEIEKIIUH.
JlaboparopHuas pabota «3ydeHue copToB
KYJIbTYPHBIX PACTEHUI U MOPOJ TOMALITHUX
KHUBOTHBIX»

MeTopl CeNeKIIMOHHON pabOoTHI.
JlaGopaTtopnast pabora «3yuenne MeTo10B
CEJICKLIUH PACTECHUI»

JocTrxeHns cenekunu pacTeHui u
*KUBOTHBIX. [IpakTuueckas pabora
«IIpuBuBka pacrenuii» CoxpaHenue,
W3Yy4YEHUE U UCIIOJIb30BAHUE TeHETHUYECKUX
pecypcoB

I'omoBas MMPOMCIKYTOYHAA aTTCCTAlUA

§ 65,66

§ 67,68

§ 69,70

IToBTOpEHUE

97.

22.05

buotexHoiorus Kak Hayka U 0Tpacib
npousBojicTBa. [IpakTrueckas pabora
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTUNY
OCHOBHBIC HANpaBJICHUS] CHHTETHYECKOU
ouoaoruu

§ 71,72

98.

23.05

XpOMOCOMHaSI W ICHHAasA WHXCHCPHUA
Me,Z[I/II_II/IHCKI/Ie OMOTEXHOJIOTUU

§ 73,74

99.

23.05

Hrtorosoe noBropeHue

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME -98

[ToBTOpEeHUe




YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
TepemoB A.B., [lerpocosa P.A.
buonorus. 10 knacc. Yrmy6onéunsiii ypoens. «IIpocsemmenuey, 2023-2024.

METOIUYECKHUE MATEPUAJIBI J1JI51 YYUTEJISA
https://content.edsoo.ru/case/

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. https://lesson.edu.ru/catalog

N

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

w

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

4, Bu6mmoreka HHOK https://m.edsoo.ru/7f416720
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