MHHUCTEPCTBO ITPOCBEILEHUS POCCUIICKOI DOEJNEPAIIAU
Munucreperso 00pa3oBaHuUsI, MOJIOEKH H cinopra Pecnmy6.inku Kpbim
Ynpasienne o6pazoBanusi, Mo1ogéKH | cnopra axMMHHCTpauuu bax4uncapaiickoro paiiona
Pecny6.1nkn Kpuim
MyHnununansHoe GroxkeTHOE o0meobpa3oBaTeJbHOE yUpexKIeHHE «Hay4yneHckasi cpeanss
00meodpa3oBaTeIbHAS K02 HMEHH Ilarapuna IOpust AnexceeBu4a

baxuncapaiickoro paiiona Pecny6mnku Kpeim

PACCMOTPEHO COI''TACOBAHO

IIMO yuureneit ecTecTBeHHO-  3aMecTHTEND IHpeKTopa nmo YBP
MaTeMaTH4eCKOIo I[UKJIa ~  T.B. Jloaromanko
Ipgroxorn ot «¥» 0F 2023 r.

No 4 30 &ﬁ%‘/ﬁﬂé@ 2023 r.

PABOYAS IPOTPAMMA
(ID 1162812)

y4ebHoro npeamera «buosorus. YraybneHnviii ypoBeHb»

Mutst obygarommxcs 10 kmaccos

urT. Hayunsrii, 2023 r.



2

MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no yuebHomy npeamery «buonorus» (nanee - OHONIOTHSA) HA YPOBHE CPETHETO
obmiero oopazoBanus pa3padorana Ha ocHOBe DenepaibHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBannu B Poccuiickoit @enepanun», ®I'OC COO, Konuenuuu npenogaBaHus y4eOHOTO
npeamera «buosiorus» u OCHOBHBIX MOJI0XKEHUH (enepanbHON padodell IporpaMMbl BOCIIUTAHMSL.

VYuebubiil npeamer «buonorus» yriayOnEHHOrO YpOBHS HM3Y4YEHHs SIBISETCS OJHUM U3
KOMIIOHEHTOB IIpeIMeTHOM 00sacTi «EcTecTBeHHO-HayuyHble NpeaMeThl». COrnacHo MOJIOKEHUIM
@I'OC COO npodunpHble yueOHBIE TPEAMETHI, H3y4aeMble Ha YrIIyOJEHHOM ypOBHE, SIBISIOTCS
crocobom auddepeHnnanu 00ydeHUs Ha YPOBHE CpeIHEro o0miero oopa3oBaHHS W IPU3BAHbBI
o0ecrneynTh NPEeEeMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEeJHUM OOIIMM, CpEIHUM
npoeCCHOHATbHBIM U BBICIIMM O0Opa3zoBaHueM. B TO ke Bpems KaXIbIH W3 ITUX Y4EOHBIX
IIPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAaH HA IPUOPUTETHOE pEIIeHHE 00pa30BaTENIbHBIX,
BOCIIUTATENbHBIX M DPAa3BUBAIOIIMX 3a/a4, CBSI3aHHBIX C HIpopopHeHTanueld oOydarouMxcs Hu
CTUMYJIMPOBaHHEM MHTEpeca K KOHKPETHOH 00JacTH Hay4yHOrO 3HAHMs, CB3aHHOIO C OMOJIOTHeEH,
MEIHUIMHOM, SKOJIOTHEHN, IICUXOJIOTUEN, CIIOPTOM MJIM BOCHHBIM JEJIOM.

[Tporpamma no yuebHoMy npenmery «buonorusi» gaér npeacTaBieHue O LENU U 3ajadax
u3yueHus: yuyebHoro npeamera «buosorus» Ha yriiyOJnEHHOM YpPOBHE, ONpeneisieT 00s3aTeIbHOe
(MHBapMaHTHOE) TNpPEAMETHOE COJEepXkaHUE, €ro CTPYKTypUpOBaHME IO paslesiaM U TeMau,
pacnpeziesieHue 1o KiaccaM, peKOMEHAYET MOCIIeI0BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuania ¢
y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4e€OHOI0 IpoLecca, BO3PACTHBIX
ocoOeHHOCTeH oOyuaromuxcs. B mporpamme no 61onoruu peajin3oBaH NPUHIMIT IPEEMCTBEHHOCTH
C u3yuyeHHMeM OMOJIOTMM Ha YpPOBHE OCHOBHOrO oOmero oOpa3oBaHusi, Osarogaps yemy
MPOCMATPHUBAETCSl HANPABICHHOCTh Ha TOCIEAYIONIee pa3BUTHE OHOJOTWYECKHX 3HAHHA,
OpUEHTHUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOTO MHMPOBO33PEHHS, SKOJIOTHMUECKOI0
MBILUIEHUS], TPEACTABICHUN O 3710pOBOM 00pa3e >KU3HU, Ha BOCIIUTaHHE OEPEKHOIO OTHOLICHHUS K
OKpy>Karoliel npupofHoil cpene. B mporpamMme mo OMOJNIOTMM Takke MOKa3aHbl BO3MOKHOCTH
yuebHoro mnpenmera «buornorus» B peanuzauuu TpeboBanuit GI'OC COO k mnmaHUpyeMbIM
JUYHOCTHBIM, METANpEeAMETHBIM M IPEAMETHBIM pe3yibTaraM oOydeHus U B (HOpPMHUPOBAHHUU
OCHOBHBIX BH/I0OB yU€OHO-IT03HABATEIbHON JIEATEbHOCTH 00yUYarOIIHUXCsl IO OCBOCHUIO CO/IEPIKAaHUS
OMO0JIOrNYEeCKOro 00pa3oBaHus Ha YpPOBHE CpeHEro oouiero o0pa3oBaHusl.

VY4eOHnblii npeamer «buosnorus» Ha ypoBHE cpeaHero oOuiero oOpa3oBaHMs 3aBEpIIAET
Ouosoruuyeckoe oOpa3oBaHHME B IIKOJIE U OPUEHTUPOBAH Ha pacUIMpeHue M YriyOJeHue 3HaHUI
o0yyJaromuxcs 0 *KHBOH NMPUPOJIE, OCHOBAX MOJIEKYISIPHON M KJIETOYHOI OMOJI0ruU, SMOPUOIIOTHH U
OMOJIOTUHU Pa3BUTHS, TEHETHKH, CEIEKIINU, OMOTEXHOIOTHUH, IBOJIIOLUOHHOTO YYEHHS U SKOJIOTHH.

Nzyuenue yuebHOro npeamera «buosnorus» Ha yriayOlIeHHOM ypOBHE OPMEHTHPOBAHO Ha
MOATOTOBKY O0YyYarOUIMXCs K MOCIEAYIOEMY MOJYUYEHUI0 OMOJIOTHYECKOro 00pa3oBaHus B By3ax U
OpraHu3alMsIX CpeAHEro npodeccuoHaIbHOro oopazoBanus. OCHOBY €ro COJEpXKaHHUs COCTaBIISIET
cucreMa OMOJIOTHYECKUX 3HAHUH, TOJTYYEHHBIX MPU U3YYEHUH OOYUYaIOIIMMUCS COOTBETCTBYIOIIUX
CHUCTEMATHYECKUX pa3/esioB OMOJOTMHM Ha YpOBHE OCHOBHOro ob6miero obpaszoBanus, B 10-11
KJIaccaX 3T 3HaHUS MOJy4yaroT pa3BuTue. Tak, paciMpeHsl U yriayOieHbl OMOJorndeckie 3HaHus O
pacTeHusX, )KUBOTHBIX, Tpr0ax, OakTepusx, OpraHu3Me 4eloBeKa, OOIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJTHUTEIBHO BKJIIOUYEHBl OMOJOrMYECKHE CBEICHHS MPUKIAJAHOTO M IOMCKOBOTO XapakTepa,
KOTOpBIE MOKHO MCIIOJIb30BaTh KaK OPUEHTUPHI IS MOCIeayolero Beidopa npodeccun. Bozmoxua
TaK)K€ HHTerpanusi OMOJOTMYECKMX 3HAHWW C COOTBETCTBYIOIIMMM 3HAHUSMHU, NOJYy4YEHHBIMU
00y4aromuMHUCs MPH U3y4EeHUH (PU3UKH, XUMUH, reorpadu 1 MaTEeMaTHKH.



CtpykTypa mporpamMmbl 1o ydeOHOMY mpeaMery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII U 9BOJIOLMOHHBIN MOAX0/bI K M3yueHHI0 Ononoruu. CorinacHo UM, U3y4aroTcsi CBOWCTBA
U 3aKOHOMCPHOCTH, XAPAKTCPHBIC OJIA KHBBIX CUCTCM PA3HOI'0 YPOBHA OpraHuvu3alnvu, 3BOJIIOIHUN
OpPraHMYECKOTO MUpA Ha 3emiie, COXpaHCHHsI OMOJIOTHYECKOTO pa3HooOpasus miaHeTsl. Tak, B 10
KJIACCE M3YYaIOTCSI OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOI OHOJOTHHM, AMOPHOJIOTUU U OUOJIOTUU
pa3BUTHS, TCHETUKU U CEJIEKIIUH, OMOTEXHOJIOTMU U CUHTETUYECKOM OMOJIOTHH, aKTYyalu3upylOTCs
3HaHUs O00ydaromuxcs Mo O0OTaHWKE, 300JI0TUH, aHAaTOMHH, (u3Honoruu 4emoBeka. B 11 kiacce
M3YYarOTCsI SBOIOIMOHHOE YICHHE, OCHOBBI SKOJIOTHH U yueHue 0 orochepe.

YueOublii mnpeamer «buosnorus» mnpuszBaH OOECHEUUTh OCBOCHHE OO0YYarOIIMMHUCS
OMOJIOTMYECKUX TEOPUI U 3aKOHOB, UJIEH, IPUHLUIIOB U MPaBUIL, JISKAIUX B OCHOBE COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTUHBI MUPa, 3HAHUN O CTPOCHHUH, MHOTOOOpa3HH M OCOOSHHOCTSIX KIIETKH,
OpraHm3ma, TOMYJSAUN, OWOIEH03a, 3KOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTH)KCHHUSX,
COBPEMEHHBIX HCCJIEIOBAHUSAX B OMOJOrMH, MPUKIAJAHBIX ACHEKTaX OMOJIOrMYecKUX 3HaHMM. J{s
Pa3BUTHUA U MOJIEPKaHUS HHTEpeca 00yJaroImuXCcs K OMOJIOTUU HAPSATY CO 3HAYUTENbHBIM 00BEMOM
TEOPETUIECCKOT0 MaTepuaia B COJCPIKAHUU IMPOTPAMMBI 110 OMOJIOTHH MPEIYCMOTPEHO 3HAKOMCTBO
C HCTOpHGﬁ CTAaHOBJICHUSA U pa3BUTHUA TOM WX UHOM o0JsacTh 6I/IOJIOFI/II/I, BKJIaJOM OTCUYCCTBCHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHHUE BaXKHEHIINX OMOIOTUYECKUX U SKOJOTHYECKHUX MpoOIeM.

Heap u3yuenus yuebnoro mpenmera «buonorus» Ha yriayOi€HHOM ypOBHE — OBJIaJICHUE
00y4aroIUMUCS 3HAHUSIMHA O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3alluH )KUBBIX CHCTEM Pa3HOTO
paHra W TPHOOpPETeHHWE YMEHHMU WCIIONb30BaTh 3TH 3HaHMA B (OPMHUPOBAHMM HHTEpeca K
omnpeaenéHHoi o01acTu NpohecCUuOHATBHOM JesTeNbHOCTH, CBA3aHHOM ¢ OMOIOTHEeH, WK K BEIOOPY
y4eOHOro 3aBeIeHUs I MIPOJOJIKEHHS OMOJIOTUYECKOT0 00pa30BaHus.

JocTmwkenne menu u3ydeHus yueOHoro npenmera «buonorus» Ha yriayOoJl€HHOM ypOBHE
o0ecrieunBaeTcs penieHueM CIeayIIMNuX 3a1a4:

- OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl OHOJOTHYECKMX 3HaHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIIUSAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBUIIaX,
COCTABJISIFOIIIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MUPA; O CTPOSHUH, MHOTOOOpa3uu 1
OCOOEHHOCTSIX OHOJIOTMYECKUX CcHUcTeM (KJIeTKa, OpraHu3M, MOMYJsIus, BUJ, OHUOTECOILIEHO3,
6uocdepa); 0 BBIIAIOMINXCS OTKPHITHSIX U COBPEMEHHBIX HCCIEIOBAHUAX B OUOIOTHH;

- O3HAKOMJICHHE OOYYalIIUXCS C METOJaMU [O3HAHUS JKUBOM  MPUPOJIBI:
HCCTIE0BATEIbCKUMU METOJIaMi OMOJIOTHYECKUX HAyK (MOJEKYISIPHOW M KIJIETOYHOW OWOJIOTHH,
3M6pI/IOJ'IOFI/II/I n OHoJIOTHH Pa3BUTHA, TCHCTUKU W CCJICKIUU, OMOTEXHOJIOTUN U CHUHTETHYECKOUN
OMOJIOTHH, TaJIEOHTOJIOTUH, YKOJIOTHUH); METOJIJAMU CAMOCTOSITENILHOTO MPOBEACHUS OMOIOTHUECKUX
uccienoBaHuii B jaboparopun W B mpupoae (HaOmroaeHWe, HW3MEpeHHe, HKCIEePUMEHT,
MOJICIUPOBAHNUE);

- OBJIQJICHHE OOYYAIOIIUMHUCS YMEHUSIMH: CAMOCTOSATEIFHO HaXOIUTh, AaHAIM3UPOBATH
Y UCTOJB30BaTh OMOJIOTHMUYECKYI0 MH(POPMAIUIO; TOIB30BaAThCs OMOJOTHYECKONH TEPMUHOIOTHEH U
CUMBOJIMKOH; YCTaHABIUBATh CBS3b MEXKY PA3BUTHEM OHMOJIOTHH U COIMAbHO-YKOHOMHYECKUMHU U
9KOJIOTUYECKUMH TPoOJIeMaMy YeIOBEYECTBA; OIICHHBAThH IOCICACTBUS CBOCH JCATEIHHOCTH IO
OTHOIIIEHUIO K OKPYKAroIIeH MPUPOTHON cpelne, COOCTBEHHOMY 370pPOBBI0 W  3J0POBBIO
OKPYXAIOIIUX JIIOJIeH; OOOCHOBBIBATH W COOMIOAATH Mephbl MPO(GUIAKTUKH HHOEKIIMOHHBIX
3a00/eBaHUi, TpaBWJIa TOBENCHUS B MPUPOAE M oOecrneueHus: Oe30MaCHOCTH COOCTBEHHOMN
KNU3HCOACATCIIBHOCT B t—Ipe?)BI)I‘—IaI‘/'IHBIX CUTyalludX TMPUPOJHOTO W TEXHOTCHHOI'O0 XapaKTepa,
XapaKTCPU30BaTh COBPEMCHHBIC HAYUHBIC OTKPLITHA B oOactu 6I/IOJ'IOFI/II/I;

- pa3BUTHE y OOYyYaroIIMXCS MHTEIJICKTYAJIbHBIX M TBOPYECKHX CHOCOOHOCTEH B
nponecce 3HAKOMCTBA C BbIJAIOIMIUMUCA OTKPBITUAMU KW COBPCMCHHLIMU HUCCIICAOBAHUSAMU B
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OMOJIOTHH, pelIaeMbIMH €10 TMPOOJeMaMH, METOJOJIOTHEH OHOJOTUYECKOTO HCCIICOBAHUS,
MIPOBE/ICHUS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUMN, PEILICHHS OMOJIOTMYECKHX 3a/1a4, MOACTHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

—  BOCIIUTaHHE y O0YYArOMMXCs IEHHOCTHOTO OTHOIICHUS K )KMBOH MPHUPOJIE B LIETIOM H
K OTIeNbHBIM €€ O0beKTaM U SIBICHUAM; (OPMUPOBAHHUE HSKOJOTUYECKOW, TE€HETHUYECKON
IPaMOTHOCTH, OOIIeH KyIbTypbl TOBEACHUS B IPUPOJIC; MHTETPAI[MN €CTECTBEHHO-HAYYHBIX 3HAHUN;

—  nupuoOpereHue 00y4aromuMucs KOMITIETEHTHOCTH B paroHaIbHOM
MIPUPOJIOTIONB30BaHUN (COOMIOACHNE TPABWII TIOBEACHUS B NPUPOAE, OXpaHbl BUIOB, SKOCHCTEM,
onocdepsl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS U 3/I0POBbS OKPY)KAIOIIUX JIIOICH (COOI0IeH s
Mep mnpopUIaKTHKU 3a0ojeBaHUM, oOecrieueHne OE30MacHOCTH  JKU3HENEATEIbHOCTH B
YpE3BBIYANHBIX CHUTYAIMSIX MPUPOIHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIh30BAHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUH B MOBCETHEBHOM JKU3HU;

—  CcO3JaHWe YCIOBHM i1 OCO3HAHHOTO BHIOOpPAa OOYYAIOUIUMUCS WHIUBUAYATbHON
0o0pa3oBaTeNnbHON  TPAaeKTOpUM,  CIOCOOCTBYIOIIEH — MocienyomeMy  npodecCHOHaIbHOMY
CaMOOIIPE/ICIIEHUIO, B COOTBETCTBUHU C WHAMBHyaTbHBIMH HHTEPECAMHU M MMOTPEOHOCTSIMU PETHOHA.

OO11ee 4ynca0 YacoB, OTBEIEHHBIX Ha U3ydeHHE OMOJIOTUU Ha YyriyOjeHHOM ypoBHE B 10
kiacce — 102 yaca (3 yaca B Heenio).

OT60p opranu3anuoHHbBIX (OPM, METOJIOB U CPEJICTB O0yUEHUS OMOJIOTUN OCYIECTBIISIETCS
c yuéroM cnenu(uKH ero coaep)kaHUs M HAIPABICHHOCTH HA MPOJOJDKEHHE OHMOJIOTHYECKOTO
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPO(ECCHOHATFHOTO U BBICIIIET0 00pa30BaHMUS.

OO0s3aTeNbHBIM yCIOBHEM MPU OOyYE€HUU OHMOJIOTHHM HAa YIIyOJIEHHOM YpOBHE SIBISETCS
MIPOBEJICHUE JTA0OPATOPHBIX U MpaKTUUEeCKuX padoT. Tawke yyactre 00ydJaronmxcsi B BHIIIOJIHEHUU
MIPOEKTHBIX U y4eOHO-HUCCIIEAOBATENILCKUX pabOT, TEMaTHKa KOTOPBIX OMpEACISIeTCs yJYUTeIeM Ha
OCHOBE UMEIOIINXCS MaTePUATHHO-TEXHHUECKUX PECYPCOB U MECTHBIX TIPUPOTHBIX YCIOBHH.

COILEPKAHUE OBYYEHUSA

Tema 1. buoJsiorusi kKak HayKa

CoBpeMeHHasi OMONOTHUS — KOMIUIEKCHasi Hayka. KpaTkas ucTopus pa3BUTHS OMOJIOTHH.
buonoruueckue Hayku W wu3y4aemble UMU TpoOneMbl. DyHAaMeHTadbHbIC, NPUKIAJAHBIE U
MTOMCKOBBIE HAyYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HadueHre OWONOTMHU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBa3anHble ¢ Ouonorueil. 3HaueHne OMOJIOTHMM B MPAKTHUECKON AESITEIbHOCTH
YeJ0BeKa: MEIUIIMHE, CEJbCKOM X035 CTBE, IPOMBILLIEHHOCTH, OXPaHe MPUPOIBL.

HNemoncrpauuu: Iloptpersr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseit, I'. Mennens, B. U. Bepnanckuii, U. I1. IlaBnos, . . Meunukos, H. U.
Bagsunos, H. B. Tumodees-Pecosckuii, J[x. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel u cxeMbl: «CBsI3b OMOJIOTHH C APYTUMU HayKaMuy», «CucTemMa OHOIOTHYECKUX
HAYK».

Tema 2. JKuBble cucTeMbl U X U3yYeHUE

JKuBbie cucTeMbl Kak mpeameT u3ydeHusi Ononoruu. CBONCTBA KUBBIX CHCTEM: €TMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U LEITOCTHOCTD, CIIOKHOCTh U YIIOPSAAOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOpraHu3alus, CaMOBOCIIPOU3BENEHUE, Pa3APAKUMOCTb, U3MEHUUBOCTh, POCT U
pa3BUTHE.

VpoBHM OpraHM3alMi >KUBBIX CHUCTEM: MOJIEKYJISPHBINA, KIETOYHBIA, TKaHEBbIM,
OpraHU3MEHHBIN, MOMYISIIIHOHHO-BUIOBOM, 3KOCUCTEMHBIN (OMOTEOIIEHOTHYECKHIT), OnochepHBIH.



[Ipoueccel, mpoucxosmue B )KUBbIX cucteMax. OCHOBHBIE MpU3HAKHU KUBOTO. JKHU3Hb Kak (opma
cyliecTBoBaHMs Matepuu. Hayku, u3yuaroniyie )KuBble CHCTEMBI HA Pa3HbIX YPOBHSAX OpPraHU3aLMH.

W3ydeHne XuBBIX cuUcTeM. MeTonbl Ouonoruveckoil Haykw. HabmioneHue, n3aMmepeHue,
SKCIIEPUMEHT, CUCTEMaTH3alusl, MeTaaHanus3. [IoHsITHE O 3aBUCHMON U HE3aBUCUMOMN MEPEMEHHOM.
[InanupoBanue skcnepumenTa. [loctaHoBka u npoBepka runore3. HymeBas runortes3a. [lonsarue
BBIOOpDKHM M €€ JO0CTOBEpHOCTh. Pa3dbpoc B Ouosiornueckux naHHbBIX. OIllEHKa 1OCTOBEPHOCTHU
IIOJIYUEHHBIX pe3ynbTaroB. [IpuumMHBI HCKakeHUs pe3ynbTaToB 3kcrnepuMmeHTa. IlonsTue
CTaTUCTUYECKOI'O TECTA.

JMemoncrpanun: Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKHM >KU3HU», «buomoruueckue
cuctembl», «CBOMCTBA JKMBOH MaTepumn», «YPOBHU OpraHU3alMU KUBOW HpUPOb», «CTpoeHue
KUBOTHOM KIIeTKM», «TKaHM KUBOTHBIX», «CHCTEMBbl OPraHoB YEIOBEYECKOTO OpTraHH3May,
«buoreonenos», «buocdepay, «MeToabl H3yUSHUS )KUBOIH IPHPOJIBI».

O6opynoBanue: 1a0opaTOpHOE 00OPYIOBaHKE 171 TPOBEACHUS HAOIIOICHU, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora Ne 1 «Vcnonp3oBaHue pa3IuUHbIX METOJOB IIPH U3YUEHUH KUBBIX
CUCTEM.

Tema 3. buosnorus Kjierku

Knerka — cTpyKTypHO-(DyHKIIMOHAJIbHAS €IMHUIA XKUBOTO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. LlIBann, M. llneidinen, P. Bupxos).
OcCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISpPHOM M KIETOYHOM OMOJIOTMM: MHUKPOCKONHMSA, Xpomarorpadus,
ekTpoope3,  METOJ  MEUYeHbIX  aTOMOB,  AudQepeHnHranbHoe  LEHTpU(yrupoBaHuUE,
KYJIbTUBUPOBAaHUE KIIETOK. M3yuenue ukcupoganHnvlx Kiemox. IIEKTPOHHAS MHUKPOCKOIHMSL.
Kongoxkanvnas mukpockonus. Bumanvhoe (npudicusnennoe) usyyeHnue Kiemox.

JMemoncrpanumn: [loptperst: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K.
M. bop.

Tabmunel u cxembl: «CBETOBOM MHMKpPOCKOI», «DJIEKTPOHHBIN MHKpockom», «Mcropus
Pa3BUTHS METOJI0B MUKPOCKOITHUN.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaTbl PacTUTEIbHBIX, *HUBOTHBIX U
OaKTepHAIbHBIX KIIETOK.

IIpakTuyeckas padora Ne 2 «3yueHne MeTo10B KJIETOYHON Ouonoruu (Xxpomarorpadus,
anekTpodopes, nuddepennuanbaoe nenTpudyruporanue, [TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U yJIBTPaMUKpPO3JIeMEHTEL. Bona u e€ poiib
KaK pacTBOPHUTENS, peareHTa, YydyacThe B CTPYKTYPUPOBAHHUU KIETKH, TEIUIOPETYISALHUH.
MuHepanbHbIe BellecTBa KJIETKH, UX Ouosiorndyeckasi posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KJIETKU. buonornueckue noiaumepsl. benku. AMMHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTypbl OenKkoBoi Monekyinbl. IlepBuuHas cTpykTypa Oenka, NenTuHas CBs3b.
Bropuunasi, TpeTuuHas, deTBepTHYHas CTPYKTypbl. [leHarypaums. CBoiicTBa Oe€NKOB.
Knaccudukanms 6enkos. bruonornueckue GyHKInn 6enKkoB. [lpuonui.

VYraeBoasl. MoHOCaxapu/Isl, IUcaxapuibl, OJIMrocaxapuiabl U noiaucaxapuasl. OOmuii mian
CTpOeHUs U (PU3MKO-XUMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue yHKIMU yTII€BOIOB.

Jlununel.  TuapodunbHO-TUapOdOOHBIE  cBoiicTBa.  Knaccubukanus — nunuaos.
Tpurnuuepunpl, dhocPoaunuabl, BOCKU, cTepouabl. buonornueckne QyHkiuu aunuaos. Oouue

CBOWCTBa OHMONOTMYECKHMX MeMOpaH — TEKyd4ecTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHHUIIAEMOCTb.
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Hyxnennoseie kucnotel. JIHK n PHK. Ctpoenue nyknemHoBbIX KucioT. HykieoTwasl.
[puntun xommiementapHoctu. llpaBuno Yapradda. Crpykrypa HAHK — nBoitHas crupaib.
Mecronaxoxaenue u ononornyeckue pynkuuu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonoruueckue
¢byaxkumn  AT®. BoccraHoBIEGHHBIE TMEPEHOCYMKH, HX (GYHKIMH B  KJIETKe. /J[pyeue
nykaeosuompughocpamol (HT®). CexBennpoBanue JJIHK. Memoow cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHast Ouojiorus: OMOXMMHUYECKHEe M OMO(HU3MUECKUE MCCIEIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYphl OuoMoiekyn. Modenuposanue cmpykmypul u (yHKYuti 6UOMOIEK)
u ux xomniekcos. KomnvromepHuiil Ousaiin u opeanuyeckuil cunmes OUOMOJIEKY U UX HENPUPOOHbLLX
aHaNo208.

Hemoncrpaumu: Iloprpersi: JI. Ilomuur, [Ix. Yorcon, ®. Kpuk, M. VYwunkuunc, P.
O®panknul, ©. Canrep, C. [Ipy3unep.

Huarpammbl:  «PacnpeneneHre XUMHUYECKUX DJIEMEHTOB B  HEXHBOM  MPUPOJIEH,
«PacrnpeneneHre XMMUYECKUX 3JIEMEHTOB B JKUBOM IIPUPOJIEN.

Tabmuubr m cxemsl: «llepuonmyeckas TabIMIa XUMHUYECKHX JIIEMEHTOBY», «CTpoeHHE
MOJIEKYJIBI BOJBD», «BeriecTBa B cocTaBe OpraHu3MoBy, «CTpoeHHe MOJIEKYIIbI Oenkay, «CTpYKTYpbl
0enKoBOl MOJIeKyNbl», «CTpOeHHE MOJIEKYJd YIIIeBOAOB», «CTpOCHHE MOJIEKYd JUIUIOBY,
«Hyxnennosblie kucnote», «Ctpoenue mosuekysbl ATD».

O6opyoBaHue: XUMUYeCKasi 1ocy1a U 000pyI0BaHUE.

JlabopaTopnasi padora Ne 1«OOHapyx)eHHe OENKOB C TOMOIIbIO KAUEeCTBEHHBIX PEAKIUII.

JladboparopHasi padora Ne 2 «lccnenoBaHue HYKJIEMHOBBIX KHUCIOT, BBIIECJICHHBIX W3
KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CtpoeHue u GyHKIMHU KIETKH

Tumel KJIETOK: 3yKapuoTHyecKass M IMpokapuoTHueckas. CTpyKTYpHO-(YHKLIHOHAIbHbIE
00pa30BaHMsI KIETKH.

Crtpoenue npokapruoTnueckoi kinetku. Kiierounas crenka 6akrepuii u apxeil. Oco6eHHOCTH
CTpOEHUSI TeTepOTPOdHON U aBTOTPOPHON MPOKAPUOTUUECKUX KIETOK. MeCTO 1 poJib MPOKApUOT B
OuoIIeHO3aX.

Crpoenrie 1 (yHKIMOHUPOBAHHE dyKapuOTHYEeCKOM KieTkH. [lmazmaTuueckas memOpaHa
(mna3manemma). CrTpykTypa miaa3MaTudeckol MeMOpanbl. TpaHCOpT  BELIECTB  uepe3
IIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM (Auddysus, obneru€éHHas nud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIM akTUBHBIM TpaHcnopT). [lomynponunaemocts meMOpanbl. Pabota
HaTpUI-KAJIMEeBOr0 HAacoca. DHAOIMTO3: MUHOLMTO3, (haroruto3. Dk3o1uto3. Kierounas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurommazma. [utozonb. Lutockener. JBuxkeHuwe nutToruiazMbl. OpraHoWAbl KIETKH.
OnHomeMOpaHHBIE OpPraHoOMbl KIETKU: sHaoruiazMatuueckas cetb (OIIC), ammapat ['onbmxw,
JM30COMBI, MX CTpoeHHe U (yHKIMHU. B3auMOCBS3b OJHOMEMOPAHHBIX OPTaHOMJIOB KIIETKH.
CtpoeHue TpaHyISIpHOTO peTukyiayma. Mexanuszm Hanpasnenus 6eakos 6 OIIC. Cunrte3
pacTBopuMbIX  OenkoB.  CuHTE3  KJIETOUYHbIX  MeMOpaH. [mankuit  (arpaHyssipHBIiT)
SHJIOMIA3MaTHUeCKU peTukynyM. CekperopHas (yHkius anmapata [onbmxu. Moougurkayus
benxos 6 annapame I'onvoacu. Copmuposka 6enxog ¢ annapame I 01v0xcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonn pactutensHbIX KieTok. Knerounslit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOMbl KIETKU: MHUTOXOHAPUH, IIacTUlbl. [Ipoucxoocoenue

mumoxouopuui u naacmuo. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
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GyHKIIMM  MHUTOXOHApPUN U miactuia. llepBuyHble, BTOPUYHBIE W CIIOKHBIE IUIACTUIBI
(hOTOCHHTE3UPYIONTUX FYKAPHUOT. XIIOPOTUIACTHI, XPOMOIUTACTHI, JICHKOTIACTHI BBICIIUX PACTCHHI.

HememOpannsie opranouas kietku CtpoeHne u (yHKIMH HEMEMOpPAHHBIX OpPraHOWIOB
KIeTKu. PubGocomel.  [lpomescymounvie  ghunamenmol.  MukpodunaMeHTsl.  AKkmuHogbie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkporpybouku. Kierounsii uentp. CTpoeHME€ U JABIKEHUE IKIT'YTHKOB U PECHHYEK.
MuxkpoTtpyOouku 1uToruiasMel. LleHTpuons. benku, accoyuupogsanmvie ¢ MuKpoguiamenmamu u
Mmuxpompybouxkamu. MomopHvle 6enxu.

Anpo. Obonouka sapa, XpOMaTUH, KapHoILIa3Ma, SAPBIILIKH, UX CTpOeHHE U (PYHKLHUU.
S nepuslii 6enkoBbIi MaTpukc. [IpocTpancTBeHHOE PaCcOI0KEHUE XPOMOCOM B HHTEP(A3HOM sJIpe.
Dyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJuHamuka s0epHoti 000104KU 6
mumo3se. Hoepuvlil mpancnopm.

Knerounsie  BrmroueHus.  CpaBHUTENbHAs ~ XapaKTEPUCTUKAa  KIETOK  DYKapUOT
(pacTUTeNbHOM, )KUBOTHOM, TPUOHOI).

JMemonctpanumn: [loprpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubt u cxembl: «CTpoeHHE JYKAPHOTHUECKOW KIETKH», «CTpoeHHe >KUBOTHOU
KIeTKn», «CTpOeHHE PaCTUTENBHOU KIeTKu», «CTpoeHHue MUTOXOHApUN», «lmpo», «CTpoeHue
MPOKAPUOTUYECKOM KIETKH.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepuanbHbIX KJIETOK.

JlaboparopHasi padora Ne 3« 3ydyeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOBY.

IIpakTuyeckas padora Ne 3 «/3ydeHue CBOMCTB KIETOUHON MeMOpaHbI».

Jladoparopnass paGora Ne 4 «MccnegoBanue 1ia3MoiiM3a W JCIUIa3MOJIM3a B
PaCTUTENBHBIX KIETKaX).

IIpakTnyeckas padora Ne 4 «J3yueHue IBMKEHMSI LUTOIUIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. OOMeH BellecTB U NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMWISIIMS ¥ AMCCUMUJISIUS — JBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BELIeCTB:
aBTOTPOGHBINA U reTepoTpodHbI. YyacTue Kuciopoga B 0OMEHHBIX Mpoleccax. JHepreTH4ecKoe
obecrieyeHue kieTku: mnpespamieHne AT® B oOMeHHBbIX mporeccax. depMeHTaTUBHBIN XapakTep
peakiuii KjIeTouyHoro meradbonusma. depMeHThI, UX CTPOCHHE, CBOMCTBA U MEXaHW3M JICUCTBUSI.
Kodepmentsl. OTnuunss pepMEHTOB OT HEOPraHMYECKUX KaTaJIU3aToOpoB. benku-akTUBAaTOpPbHI U
OeIKU-UHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PepPMEHTATUBHBIX PEAKIMH OT Pa3IMYHbIX (PaKTOPOB.

IlepBUYHBII CHHTE3 OpPraHMYECKUX BELIECTB B KieTke. DOTOCHHTE3. AHOKCUCEHHbIU U
oxcuzenHvlll pomocunmes y bakmepuii. Ceemocoduparoujue nuemeHmol U NUSMeHmvl peaKyuoHHo20
yenmpa. Poib X10poIiacToB B npoiiecce porocunresa. CBeToBast U TeMHOBas (asbl. Pomoodvixanue,
C3, Cs u CAM-munvr ghomocunmesa. 1lpoayKTuBHOCTH (HOTOCHHTE3a. BimsHue pazanyHbIX
(bakTOpOB Ha CKOPOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A.

Xemocunre3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpUDULHpPYIOLINE
OakTepuu, xene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepUn. 3HaYCHIE XEMOCHHTE3A.

AmnaspoOHble opranu3mbl. Buasl Opoxenus. [IpoaykTsl OpoxkeHHsS M UX HCIIOJIb30BaHHUE
YeJIOBEeKOM. AHa’pOOHBIE MHMKPOOPTaHU3MBl Kak OOBEKTHl OWMOTEXHOJIOTMHM M BO30OYAUTENN
0ose3Hel.

AspoOHBIE OpraHu3Mbl. JTallbl JHEPreTHUYEeCKOro oOMeHa. [loAroTOBUTENBbHBIA ATar.
['mukonu3 — 6€CKUCIOPOAHOE PACIIEIIICHHE TIIIOKO3bI.
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buonoruueckoe okuciaeHHue, WK KJIETOYHOE JbpIxaHue. Poilb MUTOXOHApPUHN B IMpoleccax
Oouosornyeckoro oxucieHus. lluximueckue peaknun. OxucnaurenbHoe (ochopuarpoBaHue.
Duepeus memopannoeo epaouenma npomonos. Cunmesz AT®: paboma npomonnoi ATD-cunmasol.
[IpeumymiectBa a’poOHOro myTu oOMEHa BeWIeCTB IMepes aHa’dpoOHbIM. DddekTuBHOCTH
SHEPreTHYecKoro oOMeHa.

Hemouncrpaumu: [loprpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmunel U cxeMbl: «DOTOCHHTE3», «IJHEpPreTUdecKuit oOMmeH», «buocuHTEe3 Oenmkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOH MUKPOCKOI, 000pyI0BaHUE JAJIsi IPUTOTOBIICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopatopnas padora Ne 5 «/I3yyeHHe KaTaIUTUYECKOH aKTUBHOCTU (EpMEHTOB (HA
MIpUMepe aMIJIa3bl WIN KaTajaas3bl)y.

JlabopaTopnast padora No 6 «M3yueHue pepMEHTATHBHOIO pACIICIUICHUS MEPOKCHUIA
BOJIOPOJIa B PACTUTENIbHBIX U )KMUBOTHBIX KJIETKAX).

JlaGopaTopHnasi pa6ora Ne 7 «CpaBHeHHE MPOIIECCOB (OTOCUHTE3a U XEMOCHHTE3a.

JlabopaTopnasi pabora Ne 8 «CpaBHeHHE MTPOLIECCOB OPOIKEHUS U IBIXaHUS».

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu matpuyHoro cunHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peanusauust HacneacTBeHHOM uH(popMauuu. ['‘eHeTmyeckuil Koja, €ro CBOMCTBA.
Tpauckpunuuss — matpuunslii cuate3 PHK. [IpuHIUMNBI TpaHCKPUMNIMHM: KOMILJIEMEHTApHOCTb,
AQHTUIIAPAJUIEIBHOCTb, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yyactue TpancnopTHeix PHK B OnocunTesze Oenka. YcioBus
ouocunTe3a 6enka. Koauposanre aMuHOKUCIOT. Posibk pubocom B OnocuHTe3e Oenka.

Coepemennvie npeocmagienus o cmpoenuu cenog. OpraHuzaus reHoMa y IpOKapuoT U
9yKapuoT. Perynsiuus akTUBHOCTH reHOB y npokapuot. ['unoresa onepona (®. Kakoo, XK. Mano).
MonekynapHule mexanusmsl dIKcnpeccuu 2eHog y aykapuom. Porb xpomamuna 6 pezynayuu pabomei
2enos. Perymnsuns oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocras.

Bupychl — HeknerouHnble GOpMBI KU3HU U OOJHUraTHbie mapa3uThl. CTPOSHHE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennwiil yuxn [JHK-codepacawux supycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Obpamnas mpanckpunyus, pegepmasa, unmezpasd.

BupycHble 3a00s1eBaHus yenoBeka, ;kuBoTHbIX, pacteHuit. CITIM/], COVID-19, counanbHble
U METUIIMHCKHUE TPOOIEMBI.

Buoungpopmamura: unmezpayusi u ananuz 6orvuiux maccugos («bigdatay) cmpyxmypruvix
ouonocuueckux oanuvix. Hanomexunonozuu ¢ ouonocuu u meouyune. Ilpoepammupyemvie @ynkyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JMemoncrpanun: [Toprpers: H. K. Konbuos, /I. Y. UBanoBCKuiA.

Tabmumpr u  cxembl: «buocwHTe3 Oenka», «l'eHeTmueckuit kom», «Bupyce»,
«baxTepuodaru».

IIpakTyeckas padora Ne 5 «Coznanue MoAenu BUpycay.

Tema 8. /Ku3HeHHBIH HUKJ KIETKH

Knerounsii 1muki, ero mepwonasl u peryisnus. Matepdaza m mutos. OcoOeHHOCTH
mporieccoB, npoTekammmx B wHTep(dasze. [loaroroBka kierku k neneHuto. [IpecuHTeTHUYECKMIA
(MOCTMUTOTUYECKHI), CHUHTETHYECKUH U TOCTCUHTETHMUYECKHH (MPEMUTOTHYECKUH) MEepUOIBI
uHTEep(ha3bl.



Marpuunbii  cunte3 JHK —  permkamums. [lpunoumner  perukanuu — JJHK:
KOMILIEMEHTAPHOCTb, [10JIyKOHCEPBAaTUBHBIN CUHTE3, aHTUIAPAJIEIbHOCTh. MeXaHu3M pelInKalun
JHK. Xpomocomsl. CTpoeHue xpomocoM. Termomepsl u Teromepasza. XpOMOCOMHBINH Ha0Op KIETKU
— KapuoTurl. JIMIUIOMAHBIA W TaIIOWAHBIA HAOOPBI XPOMOCOM. [ OMOJIOTHMYHBIE XPOMOCOMBI.
[TonoBbIe XpOMOCOMBI.

Henenune kinerkn — muto3. CTaauM MHUTO3a UM MNPOUCXOIAIIME B HHUX MNPOLECCHL. THUIBI
muTo3a. Kaproknnes n nutokuses. buonornueckoe 3HaueHIE MUTO3A.

Perymauus MHUTOTHYECKOTO LUWKIA KJIeTKH. [Iporpammmpyemasi KieTo4Has TuOenb —
anomnTo3.

Knerounoe sapo, XxpoMocombl, pyHKIIMOHAIbHAsI TeHOMUKA. Mexanusmsl nponugepayuu,
oughghepenyuposku, cmapenus u eudenu xiemox. «L{ugposas kiemka» — buoungopmamuyeckue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

Jemoncrpanun: Tabauipl u cxembl: «OKU3HEHHBIN MUK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Permmukanus JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpornpenaparbl: «MHTO3 B KJIETKax KOpeIlKa
JTyKay.

JladoparopHasi padora Ne 9 «M3yueHne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTax».

JlabopaTopnasi padora Ne 10 «HabmroneHne Muto3a B KJIeTKax KOHUMKA KOpEIIKa JyKa
(Ha roTOBBIX MUKpOIIpenapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pazHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHHUSI U KU3HEAESITEIbHOCTH OJHOKIJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE T'PUObI, OJHOKJIETOYHbIE BOAOPOCIH, Jpyrue NpoTHCThl. KonoHuanbHbIE
OpraHU3MBI.

B3anMocBA3b yacTeil MHOTOKJIETOUYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm kak eauHoe 1enoe. ['omeocras.

Tkanun pacrenuil. Tumsl pacTUTENbHBIX TKaHe: oOpa3oBarenpHasi, IOKpPOBHa,
MIPOBOJIAIIAsA, OCHOBHAsL, MeXaHn4ecKas. OCOOEHHOCTH CTPOeHMsI, PYHKIIMI U pacrioyioKeHUs TKaHeH
B OpraHax pacTeHHil.

TkaHU )KUBOTHBIX U YesloBeKa. TUIIbI )KUBOTHBIX TKaHE!: AMUTeNuaNbHast, COeAMHUTENbHAS,
MbIllIeYHas, HepBHasA. OCOOEHHOCTH CTpOEHMs, (PYHKIMHA M pacHoyiOKEHUs TKaHeW B opraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbIE U TeHEpaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMN OPraHOB U CUCTEM OpPTaHOB.

Onopa tena opranu3zMoB. Kapkac pactennii. CkeneTsl OJHOKJIETOUHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHUH ckeneT. CTPOEHHE U TUIIBI COEIMHEHUS KOCTEH.

JIBikeHne opraHu3MoB. JIBW)KeHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOWIHOE,
KTYTUKOBOE, pECHUYHOE. J[BU)KEHHE MHOTOKJIETOYHBIX PACTEHUN: TPONIU3MBI U HACTUU. [IBUKEeHHe
MHOTOKJIETOYHBIX KHBOTHBIX M UeJIOBeKa: MblllleuHas cucreMa. Peduiekc. CkeneTHble MBIl U UX
pabora.

ITutanue oprann3zMoB. [lornomieHue BOJBI, YIJIEKUCIIOTO ra3a U MHHEPAIBbHBIX BELIECTB
pactenusimu. [Tutanue »kuBoTHBIX. BHyTpuUIonocTHOE M BHYTpHUKJIETOUHOE NuieBapeHue. [Tutanue
MMO3BOHOYHBIX KMBOTHBIX. OTAENbl MNUIIEBAPUTEIBHOrO TpakTa. lluieBapuTenbHbIE >KEle3bl.
[InmeBapuTenbHas cucTeMa Y€I0BeEKa.
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Hpixanue opranu3moB. Jlprxanue pacteHuil. [{pixanue >xuBoTHBIX. Juddy3us ra3os uepes
MOBEepXHOCTh KieTku. KokHoe napixanue. JlprxaTenpHash moBepxHOCTh. JKabepHoe u nérouHoe
JbIxaHue. J[pIXaHue MO3BOHOYHBIX KMUBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE YCIOXKHEHUE CTPOCHUS
JIErKUX MO3BOHOYHBIX KUBOTHBIX. J[bIXaTelIbHAsA CUCTEMA YelloBeKa. MeXaHU3M BEHTHIIILIUY JIETKUX
y ITULl U MiIeKonuTatommx. Perymsuus npixanud. J{prxareabHbie 00bEMBI.

TpancnopT BelIecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHUCTEMbI pacTeHuild. TpaHcmopr
BEILECTB Yy *KMBOTHBIX. KpoBeHOCHas cuctema u e€ opranbsl. KpoBeHOCHas cucreMa I03BOHOYHBIX
KHUBOTHBIX M denoBeka. Cepaue, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpamieHwHs.
DBOJIOIMOHHBIE YCIIOKHEHUS CTPOEHUSI KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepala U e€ peryisnus.

Bolnenenune 'y opraHusMoB. BeiaenieHue 'y pacTeHud. BeineneHue 'y  JKMBOTHBIX.
Coxparutensuble Bakyosud. Opransl BelesneHus. GuibTpanus, ceKpenus U 00paTHOE BCAChIBAaHHE
KaKk MeXaHu3Mbl paboOThl OpraHoB BbiAeleHUsA. CBsA3b IMOJIOCTH Tella C KPOBEHOCHOM U
BBIJICJINTENIBHON ccTeMaMu. BrljierieHue y mo3BOHOUHBIX KUBOTHBIX U 4yesioBeka. [louku. CtpoeHue
u pyHKIMOHKUpOBaHUe HeppoHa. OOpa3oBaHNE MOYH y YETIOBEKA.

3amuTa y Opranu3MoB. 3alluTa y OJHOKJIETOUYHbIX OpraHu3MoB. CIIOpbl OaKTEpUN U LIUCThI
MpoCcTeMIINUX. 3amMTa y MHOTOKIeTOuHbIX pacteHuil. Kyrukyna. CpencrtBa nacCMBHOM U
XUMHYECKOH 3alUTEL. OUTOHIIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X NPOM3BOHBIE. 3alllUTa OpraHu3Ma
ot Oosie3Hel. UMMyHHast cuctema yenoBeka. KileTouHbli 1 TyMopasibHbII UMMYHUTET. Bpoxka€HHbBIN
Y IpUOOPETEHHBIN cienuduueckuii UMMYHUTET. Teopus KiIoHaIbHO-ceneKTUBHOro nmMmmyHuteTa (I1.
Opnux, ©. M. bepuer, C. Tonerasa). BocnanurenbHble 0OTBETH OpraHu3MoB. Poib BpoxkaAEHHOTO
MMMYHHTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W perynsuus y OpraHu3mMoB. Pa3gpakMMOCTh y OJHOKJIIETOYHBIX
opranusmoB. Takcucbl. Pa3apakuMOCTb M peryisiuus y pacreHuil. PocToBble BemiecTBa U HX
3HAYEHHUE.

Hepshas cuctema u pepriekTopHas peryisiius y >kuBoTHbIX. HepBHas cucteMa u €€ oTiebl.
DBOJIOIMOHHOE YCJIOKHEHUE CTPOCHHSI HEPBHOM CHCTEMBI y JKUBOTHBIX. OT/IENbI TOJIOBHOT'O MO3ra
MI03BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHble U yCIOBHBIE pe(IIEKCHI.

['ymopanbHasi peryisnuss ¥ DHIOKPUHHAs CHCTEMa >XUBOTHBIX M uenoBeka. JKenesbl
SHJOKPUHHOM CUCTEMBI U KX TOPMOHBI. JleficTBHE TOpMOHOB. B3anMOCBS3b HEPBHOW M SHIOKPUHHOU
cucreM. ['unoranamo-runoduzapHas cucrema.

demoncrpanun: Ioprper: U. I1. ITaBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIN»,
«bakrepuny, «llpocreimmey, «Opraibl HBETKOBBIX pacTeHUN», «CUCTEMBI OPraHOB MTO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHee cTpoeHue HaceKkoMbIx», «TkaHm pactenuit», «KopHeBbIe CHUCTEMBI»,
«Ctpoenue crebdinsn», «CTpoeHHE JIUCTOBOH MIaCTUHKNY, «TKaHU )KUBOTHBIX», «CKeJeT 4eIoBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cucremay, «JlpixarenpHas cucrema», «HepBHas
cucteMay, «Koxay, «Mplmeqynas cucremay, «BoelienurenbHas cuctemMay, « JHIOKPUHHAS CUCTEMA,
«Ctpoenne Mmbib», «MmyHurer», «KumednononoctHeie», «Cxema MHUTaHUS PACTEHUI»,
«KpoBeHOCHBIE CHCTEMBI IT03BOHOYHBIX KMBOTHBIX», «CTpoeHHe ruapel», «CTpoeHne IIiaHapumn»,
«BHyTpeHHee cTpoeHHEe a0XaeBoro depBs», «HepBHas cuctema poi0o», «HepBHas cucrema
nArymkn», «HepBHas cuctema npecmelkaromuxcs», «HepsHas cucrema nruiy, «HepBHas cucrema
MIIeKonuTaImuX», «HepBHas cuctema yenoBekay, «Pediaexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPENAPAThl OJHOKJIECTOYHBIX OPraHU3MOB,
MUKpOINpENnaparbl TKaHEW, PaKOBHHBI MOJUIIOCKOB, KOJUJIEKLIMHM HACEKOMBIX, UITIOKOXKUX, KUBBIE
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9K3EMILIAPhl KOMHATHBIX PACTEHUM, repOapuu pacTeHHI pa3HBIX OT/AEJOB, BIIAXKHBIE MpernapaThl
KUBOTHBIX, CKEIIEThI MO3BOHOYHBIX, KOJUICKIIMH OECITO3BOHOYHBIX »XKMUBOTHBIX, CKEJIET YEIIOBEKa,
o0opymoBaHue AJIsi JEMOHCTPAIMKM TTOYBEHHOTO W BO3IYIIHOTO MUTAHMS PACTCHUH, pacIICTIICHUS
Kpaxmasia U OelKOB moj JIeHCTBHEM (EepMEHTOB, 00OPYIOBAaHUE AJI JEMOHCTPAIIMH OMBITOB IIO
M3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX ABUKEHUMN, MOJIETIU TOJIOBHOTO
MO3ra pa3In4HbIX )KUBOTHBIX.

Jladoparopnasi padora Ne 11 «M3ydenue TkaHel pacTeHUI.

Jladoparopnasi padora Ne 12 «3yuenne TkaHel KUBOTHBIX».

JlaGoparopuas padora Ne 13 «/3yyeHue opraHoB IIBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHNU3MOB

DopMBbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe (BKIII0Yasi BEreTaTUBHOE) M TI0JI0BOE. BHIbI
0ecIoI0ro pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYIISANHUS, (PparMeHTaIusl, KIIOHUPOBaHHUE.

[lonoBoe pasmuHoxxkenue. llonoBbie kieTku, unum ramerbl. Meio3. Craguu Meiio3a.
[loBenenue xpomocom B Mmeitoze. Kpoccunrosep. buosiormueckuii cMbICI Meio3a M IOJOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimeBoe pasputue. ['amerorenes y skuBOTHBIX. [TotoBbie xkene3sl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KIEeTOK. CiepMarorene3 u ooreHe3. CTpoeHue NoJ0BbIX KIETOK.

Omiog0TBOpeHHE M SMOPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHnorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPUONIOTrHs — HayKa O pa3BUTUHU
opranusMoB. Mopgoecenez — 00Ha u3 enaeuvix npobdiem smopuonocuu. Konyenyus mopghoeernos u
MmoOoenu mopgoeenesa. Ctaauu S)MOpHOTeHe3a )KUBOTHBIX (Ha puMepe JSrymkH). Ipodnenue. Tumbl
npoOnenus. [emepmunuposantoe u HeoepMuHUpogannoe opooaeHue. bracmyna, munvl 61acmyi.
OcobeHHocTH IpOOEHHsS MIIEKOMUTAIONINX. 3apOJbIIIEBbIE JUCTKU (TacTpyssiius). 3akiaaxa
OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JHUCTKOB. B3amMHOe BiIMSHUE dYacTeil pa3BUBAIOIIETOCS
3apojplima (3MOpHOHANbHAST MHIYKIMS). 3akiajika IMjaHa CTPOCHHUS YKUBOTHOTO KaK pe3ylbTaT
HMepapXUUeCKNX B3aUMOJICUCTBUI TE€HOB. BiusHMe Ha >MOpHUOHATBLHOE pPa3BUTHE Pa3IMYHBIX
(hakTOpPOB OKpYXKAIOIIEH CPEJIbI.

Poct u pa3ButHe xxuBoTHBIX. [TocTamMOproHanbHbIi nepuo. [IpsMoe u HenpsMoe pa3BUTHE.
PazButne ¢ Meramopo3oM y OECIO3BOHOYHBIX W TO3BOHOYHBIX JKHMBOTHBIX. buomormueckoe
3HAQYEHHE TPSAMOTO MU HEMPSIMOTO pPa3BUTHS, WX paCHpoOCTpaHEHHWE B TMpUpoJe. THUIBl pocTa
KUBOTHBIX. DaKTOPBI PETYNAIMU POCTa >KUBOTHBIX M uenoBeka. CTaguu mocTIMOpPHOHAIBHOTO
pa3BUTUsl y KUBOTHBIX M uenoBeka. [lepmonbl oHTOreHe3za dyenoBeka. CTapeHHME U CMEPTh Kak
OMOJIOTUYECKHE MPOIECCHI.

Pasmuoxenue u pa3Butue pacrenuid. 'ametodur u cnopodut. Meiio3 B )KU3HEHHOM IHKIIE
pactenuii. OGpa3oBaHue crop B mporecce Meriosa. ['lamerorenes y pactenuid. Omiog0TBOPEHUE U
pa3BUTUE pPACTUTENIbHBIX OpPraHU3MOB. JIBOWHOE OIIOJOTBOPEHHE Y IIBETKOBBIX PACTEHUMU.
OO0pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIIIUN OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

Hemoncrpaumu: [Toprpetsr: C. I'. Hapammn, X. [lIneman.

Tabnumel U cxeMbl: «BereratuBHOe pa3MHOXKeHHEY, «THUIBI OECTIOIOT0 Pa3MHOKEHUS,
«Pa3MHOXeHUE XJTaMUIOMOHAbI», «Pa3MHOXKEeHHE IBIJIEHbD, «Pa3MHOXKeHHE TUIpBD», «Meio3y,
«XpoMocomsl», «I'amerorenes», «CTpoeHHEe SMIEKIETKH U CIEPMATO301u1a», «OCHOBHBIE CTAaIUH
OHTOreHe3a», «IIpsAMoe 1 HenpsiMoe pa3BUTHEY, «Pa3BUTHE MalICKOro XKyKay», «Pa3Burue capanum»,
«Pa3BuTne naArymku», «/[BoilHOE€ OIUIOAOTBOPEHHE y LIBETKOBBIX pacTeHUi», «CTpoeHue ceMsH
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OJIHOJIOJIBHBIX U ABYAOJBHBIX pACTCHUN», «KW3HEHHBIN UK MOPCKOM KamycTbD», «KU3HEHHBII
LUK MXay, « KHU3HEHHBIN UKII MAOPOTHUKAY, < KU3HEHHBIN UK COCHBD.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SUIIEKIETOK U CIEPMATO30HUI0B,
Mozeib «L{uKIT pa3BUTHS JISTYIIKI.

JlaGoparopnasi padora Ne 14 «lV3ydyeHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTyeckas padora Ne 6 «BblsiBiieHHE IPU3HAKOB CXO/ICTBA 3apOAbILIEN TO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopnas padora Ne 15 «CtpoeHue opraHoB pa3MHOXKEHHUSI BBICIIUX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

Hcropus cTaHOBIICHHS U Pa3BUTHSI TCHETHKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Poip oreyecTBeHHBIX y4E€HBIX B pa3BuTuu reHetuku. Padorer H. K. Konbrosa, H. 1.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunuyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE TOHITHS U CUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI, aJUICIIbHBIC
TeHBbI, aJbTEPHATHUBHBIC MPU3HAKH, JOMHUHAHTHBIM M PEIECCUBHBIA MPU3HAK, TOMO3HUIOTA,
reTepo3uroTa, 4MCTas JHUHUA, THOpUAbI, reHotur, (eHoTun. OCHOBHbIE METOJbI TE€HETHKU:
TUOPUA0IOTHUECKUA, TUTOJIOTUUECKHM, MOJIEKYIISIPHO-T€HETHUYECKHIA.

Hemoncrpaumu: [Toprpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. H.
Baswuios, A. H. benosepckwuit, I'. /. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodees-PecoBckmii.

Tabmuiel U cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIBaHU».

JladopaTropnas padora Ne 16 «/[po3oduia Kkak 00bEKT FTeHETUICCKUX UCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpenuBanue. [lepBriii 3akoH MeHAens — 3aK0H eTuH000pa3usi THOPUIIOB
nepBoro nokosienus. [IpaBuno nomuHupoBanusi. Bropoit 3akoH MeHaenss — 3aKOH paculeIUIeHUs
npu3HakoB. [luTonoruyeckre OCHOBBI MOHOTUOPUIHOTO CKpelIBaHus. [ MmoTe3a 4iuCcTOThI raMeT.

AHnanusupyroiee ckpemuBanue. [[poMexyTouHbIi XapakTep HacienoBanus. Pacierienme
MIPU3HAKOB TIPH HETIOJHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckpemuBaHue. Tpertuii 3akoH MeHaens — 3aKOH HE3aBHUCHMOIO
HacJeIOBaHMs MPU3HaKoB. [[uTomornyecke OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHUS.

CueruienHoe HaclieqoBanue npusHakoB. Pabotsl T. Moprana. CuerieHHOe HaclieJoBaHne
TE€HOB, HAPYIICHHUE CICTUICHHS MEX Ty TeHaMH. XpOMOCOMHAs T€OPHs HACTEACTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHU3M OIpEAENeHUs Moya. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbli M TreTeporaMeTHbI mon. ['eHeTnueckass CTPyKTypa IOJIOBBIX
xpoMmocoM. HaciienoBanne Npu3HaKoB, CLETUICHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponusi — MHOXECTBEHHOE IEHCTBUE TEHA.
MHOXeCTBEHHbIN amnenu3M. B3auMopaeiicTBue HeaieNbHbIX TIeHOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lonumepusi.

I'eHeTMYECKUI KOHTPOJb pPa3BUTHS PACTEHMM, JKMBOTHBIX M 4YEJIOBEKa, a TakKke
(bU3MOJIOTHYECKUX TPOIIECCOB, TTOBEJACHUS M KOTHUTHUBHBIX (PYHKIMU. [ 'eHeTHYecKrne MeXaHU3MBI
CUMOMOTeHe3a, MEXaHW3Mbl B3aUMOJICHCTBUS «XO3SUH — Mapa3uT» U «XO3IUH — MHKPOOHOMY.
I'eHeTnyeckue acmeKThl KOHTPOJISI M M3MEHEHHsI HACIEACTBEHHON HH(POpPMAIMU B MOKOJEHHIX
KJIETOK U OPTaHHU3MOB.

Jemoncrpauumn: IToprperst: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBbiii U BTOpoii 3aKoHbI Menaensy», «Tpetuil 3akoH MeHaens»,
«AHanuzupyroiiee ckpemuBaHue», «HemomHoe noMunHupoBaHue», «CIENICHHOE HACIEIOBAHHE
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MPU3HAKOB Yy Npo3oduiel», «'enetnka nonay, «Kapuorun udenosekay, «Kapuorun apo3zoduiby,
«Kapuorun ntuub», « MHOKECTBEHHbBIN AJJIENU3M», «B3anMo1eiICTBHE T€HOBY.

Ob6opynoBanue: MOJENb IJIsl AEMOHCTPALUU 3aKOHOB €IMHO00pasusi THOPHIOB IEPBOTO
IIOKOJICHUS. W PAacCIUCIUICHHUs IPU3HAKOB, MOJENIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHMOIO
HacJeA0BaHUs MPU3HAKOB, MOJENIb IS JEMOHCTPAllMU CIEIUICHHOTO HACJIEeIOBAaHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIripenapar: «/po3zodunar.

IIpakTnyeckas padora Ne 7 «3ydueHue pe3yapbTaTOB MOHOTMOPUIHOTO CKPEIIUBAHUS Y
TpO30UITBD.

IIpakTuyeckasi padora Ne 8 «l3ydeHuwe pe3ynbTaToB AUTHOPUAHOTO CKPEIIMBAHUS Yy
JPO30(UITBI».

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BsaumopneiictBue reHotuna M cpensl npu (opmupoBaHuu (eHotuna. M3MeHUMBOCTH
npu3HaKoB. KauecTBEHHbIE U KOJIMUECTBEHHbIE PU3HAKU. BUJIbI N3MEHYMBOCTH: HEHACIEACTBEHHAS
Y HacCJIEeACTBEHHA.

MoudukanronHass ©3MEeHUYMBOCTh. Poib cpeabl B (GOpMHpPOBaHUH MOAM(PHUKAIMOHHOM
n3MeHuuBoctd. Hopma peakuuu npusHaka. Bapuanuonsslii psin v BapuauuoHHas kpuBas (B.
Noranncen). CoiicTBa MOIU(DUKAIIMIOHHON U3MEHUNBOCTH.

['enoTunuueckass HU3MEHYMBOCTh. (CBOICTBA TIE€HOTUIIMYECKOM M3MEHYMBOCTH. Buabl
F€HOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M3MEHUYUBOCTh. Mel03 U TMOJOBOW MPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JIJaHUU M'€HETHUECKOTrO pa3HOOOpasus B
npezenax 0JHOro BUAA.

MyrtanroHHass W3MEHUYMBOCTb. Buabsl MyTanuil: reHHble, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHBIE M WHIYLUMpPOBaHHbIE MYyTallUMU. SIAepHble M LUTOIIa3MAaTUYECKUE MYTaIUH.
ComaTtnueckue 1 nojaoBble MyTaluu. [IpuurHbI BOSHUKHOBEHMS MyTallMid. MyTareHsl U UX BIUSHUE
Ha OpraHM3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnencTBeHHoi n3menunBocty (H.M. BaBunos). BaesinepHast ©3MEHUMBOCTh M HACJIEICTBEHHOCTb.

Onueenemuxa u 3NULEHOMUKA, POTb INULEHEeMUYECKUX (QaKkmopos 6 HACIe008aHUU U
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

Hdemoncrpaumu: [loprpetsr: I'. ne ®pus, B. Moranuncen, H. 1. BaBunos.

Tabmunel u cxembl: «Buabsl u3MeHUHMBOCTHY, «MoaupuUKaMOHHAs W3MEHUYMBOCTDHY,
«KomOuHaTHBHAsE M3MEHUMUBOCTHY, «Meio3y, «OmnomoTBopenne», «l'eHeTndeckue 3ab0eBaHUs
yesnoBeKay, « Buasl myranuin.

Ob6opynoBaHue: XKHMBble W TepOapHble 3K3EMIUIAPHl KOMHATHBIX PACTEHUH, PUCYHKU
(dboTorpacdun) >KHBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYHBOCTH.

Jladoparopnasi pa6ora Ne 17 «VccnenoBanue 3aKOHOMEPHOCTEH MOIU(DHUKAITMOHHOM
n3MeHUMBOCTH. [locTpoeHne BapuallMOHHOTO psijia U BApUALIMOHHON KPUBOM».

IIpakTnyeckas padora Ne 9 «Myrtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kaprotun denoBexka. MexayHapoaHas INporpaMMa HCCIENOBAHUS TE€HOMa YeEJIOBEKA.
Metoabl W3yd4eHUS TEHETUKHU YeIOBEKa: IeHEeaJOrHuecKui, OJU3HEIOBbIM, IMTOr€HEeTUYECKHH,
MOMYJISIIUOHHO-CTATUCTUYECKUH,  MOJIEKYJISIpHO-TeHeTH4YecKhil. COBpEMEHHOE  OIpEIEICHHE
TE€HOTHIIA: MTOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIMPOBAHUE, B TOM 4ucie ¢ nomombio [I1P-
aHanuza. HacnencrBennsle 3a0oneBanus yenoBeka. ['eHHbIE U XpOMOCOMHBIE OOJIE3HHM YEJIOBEKa.
bonesnun ¢ HacieACTBEHHON IPENpaclOIOKEHHOCThIO. 3HAuY€HUE MEAMIMHCKOW T'€HETHKH B
NPEJOTBPALICHUH M JICYEHUM TEeHETHUYeCKMX 3a0oyieBaHMI uenoBeka. MenuKo-TeHETHYECKOoe
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KOHCYNnbTHpOBaHHE. CTBONOBBIE KIIETKU. [IOHATHE «reHEeTHYecKOoro rpysa». OTUYECKHUE aCIEKThI
HCCIIEIOBaHUM B 00JIaCTH peJaKTUPOBAaHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpPhl MOBBIICHHON YYBCTBHUTEIBHOCTH YEJIOBEKAa K (PU3HMUECKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKpYJKarolleil cpepl. ['eHeTnueckas npeapacnoiokeHHOCTh YeI0BEKa
K MaTOJIOTUSIM.

Jemoncrpanun: Tabmunsl u cxembl: «Kapuotunm uyenoBeka», «MeToabl H3y4EHHS
TCHETHKH YeloBeKay, «[ eHeTnueckue 3a001eBaHMs YeTOBEKay.

IIpakTnyeckas padora Ne 10 «CocraBineHue U aHaIU3 pOAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JoMecTukanusi U celekuus. 3apoKICHUE CeJeKIUH U JoMectukanuu. Yuyenue H. U.
BaBuioBa o LleHTpax NMpoucxoxaeHus U MHOT00Opa3usi KyJlIbTypHBIX pacTeHuil. Ponb cenexkuuu B
CO3/IaHUU COPTOB PAcCTEHUU U MOPOJ KUBOTHBIX. CopT, 1opoAaa, ITaMM. 3aKOH TOMOJIOTHYECKHX
PSI0B B HaciencTBeHHOM u3MenunBocty H. . BaBunosa, ero 3HaueHue AJis CeNeKIUOHHON paOOTHI.

MeTtonpl cenekioHHOM paboThl. MIcKycCcTBEHHBIM OTOOp: MacCOBBIN U WHANBUAYAJIbHBII.
Oranbl KOMOWHAIIMOHHOW CeNeKIuU. VchbITaHWe TPOU3BOAUTENEH MO MOTOMCTBY. OTOOp 1O
TCHOTHITY C MTOMOIIBIO OIEHKH (PEHOTHIIa IOTOMCTBA M OTOOP IO T€HOTHUITY C TIOMOIIBIO aHaN3a
JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJIeKIMOHHON paboThl. PaguanuoHHBII u
XUMHYECKHI MyTareHe3 Kak HCTOYHUK MYTAIMi Y KyJbTypHBIX (hOpM OpraHu3MoB. VcIioib30BaHue
TeHOMHOTO pEIaKTHpPOBaHUS W MeTonoB pekomOumHaHTHBIX JIHK 11 momydeHwst mcxoqHOTO
Marepuana JUisl CelIeKLHUU.

[Tonyuenune monumionaoB. BuyTpuBumoBas rubOpuausanus. biuskopoacTBeHHOE
CKpeuIrBaHue, WM nHOpuaAuHT. HepoacTBeHHoOe cKkpemuBanue, ik ayropunuar. ['ereposuc u ero
npuunHbl. Mcnonp3oBanue rereposuca B cenekuuu. OtnanénHas rudpuauzanus. [Ipeononenue
Oecrous MEXBHIOBBIX THOPHIOB. J[OCTHXKEHUS CENeKIUU PACTeHUH W KUBOTHBIX. «3enénas
DpesonoyuUsLy.

CoxpaHeHHEe W W3y4YEHUE TEHETUUECKHX PECYpPCOB KYJIBTYPHBIX PACTCHHH U UX JTHKUX
ponuyen Juisi co3JaHusl HOBBIX COPTOB U TMOPHIIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHDBIX 8 YEJIAX VIVUULEHUS CYUYECMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yucrne ¢ NpuMeHeHuemM COBPEeMEHHbIX MemoO08 HAYYHbIX UCCIe008aHULl, Nepedosvblix uoell u
nepcneKmueHbX MexHoN0Ul.

HMemoncrpanuun: Iloprpersi: H. 1. BaBunos, M. B. Muuypusn, I'. 1. Kapneuenxo, II. IT.
Jlykepsinenko, b. JI. Actaypos, H. bopnoyr, JI. K. benses.

Tabmune! u cxemsbl: «LleHTpbI MPOUCXOXKIEHHUSI U MHOTO0Opa3Hs KyJIbTYpPHBIX pPacTEHHI»,
«3aKOH TOMOJIOTMYECKHUX PSIAOB B HACIEJICTBEHHOM W3MEHUYMBOCTHY», «METONbl CEJIEKINI,
«Otnanénnas rudpuanzamnusy, «MyTareHe3».

JlabopaTopnass paGora Ne 18 «lI3yueHue coOpTOB KyJIbTYpHBIX DPACTEHUH U TOPOJ
JIOMAIITHUX KABOTHBIXY.

Jladoparopnasi padora Ne 19 «/3y4ueHne METOIOB CENEKIINHU PACTEHUI.

IIpakTyeckas padora Ne 11 «[IpuBuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOBI U JOCTHIKEHHS CENeKIIMH PACTeHHM W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (QepMy, COpPTOMCIBITATENbHBIM Yy4acTOK, B TEIUIMYHOE
XO03SIICTBO, B 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsSI H CHHTeTHYeCKasi 0Mo10rusl
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OOBeKThl, HCIOJIb3yeMble B OHMOTEXHOJOIMH, — KIIETOYHBbIE M TKAHEBBIE KYIbTYpHI,
MHUKPOOPIaHU3MBI, UX XapakTepucTuka. TpaauuonHas OMOTEXHOJIOTHS: XJIeOoneyeHue, moayyeHne
KHCJIOMOJIOYHBIX ~ TNPOAYKTOB,  BHHOAenNHe.  MukpoOuomornueckuii  cuHre3.  OOBEKTHI
MHUKPOOHOIOTUYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3aHue  TEXHOJIOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  U3MEHEHUS W
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBIO IIOJy4EHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COACPKAILUX HE
BCTpEYAOIIUECsS B IPUPOe OMOCHHTETUUECKUE TTYTH.

Kiterounas unnxeHepus. MeTobl KyJIbTypbl KIETOK M TKAaHEHM pPAaCTEHUH M JKUBOTHBIX.
Kpunobanku. Comarmyeckas ruOpuauzanus M CcOMaTH4ecKui sMOpuoreHe3. lcnonb3oBaHue
ralIoOnIoB B CENEKUUU pacTeHHuu. [lonyuenue MOHOKIOHANbHBbIX anmumen. Fcnonvzosarnue
MOHOKJIOHANbHBIX U NOIUKIOHANbHBIX anmumen 6 Meouyune. VICKyCCTBEHHOE OILIOOTBOPEHHUE.
PexoHCTpyKIMs AWLEKIETOK U KIOHUPOBAHUE XKUBOTHBIX. METOJ TpaHCIIaHTALUU sIep KIIETOK.
Texnonocuu  0300poGreHUs,  KYIbMUBUPOBAHUA U MUKPOKIOHANLHO2O — PASMHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T€HHasi UHKeHEepHsl. VICKyCCTBEHHBIM CHHTE3 I€Ha U KOHCTPYMPOBAHHE
pexomOunanTHBIX JHK. Cozdanue mpanceennvix opeanusmos. JIOCTHKEHHS W TIEPCIIEKTHUBEBI
XPOMOCOMHOM U F'€éHHOM MHXEHEPHH. DKOJIOTHYECKHUE U 3TUUECKUE MPOOIIeMbl TEHHOW HH)KEHEPUH.

Menunuackue ouotexnosioruu. Ilocrrenomuas mudposas meauiuaa. [11P-nquarnocruka.
MeTa0010MHBIH aHaNU3, TEHOLIEHTPUYECKUN aHATIU3 POTEOMa YeJIOBEKa JIJIsl OLIEHKU COCTOSIHUS €T0
3710poBbs. Vcrosnb30BaHWE CTBOJIOBBIX KJIETOK. TapreTHast Tepanus paka. 3D-Ouounxenepus uis
pa3paboTku (hyHIAMEHTAIbHBIX OCHOB MEJUIIMHCKUX TEXHOJIOIUH, CO3JaHUs KOMIUIEKCHBIX TKaHeH
COYETaHUEM TEXHOJIOTUM TpEXMEpHOro OWMONPUHTUHIA M cKaddonauHra s pemeHus 3anad
MEPCOHAIU3UPOBAHHON MEIUIMHBI.

CoznlaHue BEKTOPHBIX BaKIMH C LENbI0 OOecreyeHHs] KOMOMHUPOBAHHOW 3aIlMTHI OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYISPHBIX MexaHM3MOB (yHkiuoHupoBaHus PHK-
COJIEp KALINX BUPYCOB, BBI3BIBAIOIIMX 0COOO OIMAcHbIe 3a00J1€BaHMs YEJIOBEKA U )KUBOTHBIX.

Jemoncrpanun: Tabmunel U cxembl: «/cronb3oBaHMe MUKPOOPraHU3MOB B
IIPOMBIIIIIEHHOM MPOU3BOJCTBE», «KileTouHas nHxkeHepusn», «I eHHass HHKEHEPUSI».

Jla6opaTopnasi padora Ne 20 «/3y4yeHre 00beKTOB OMOTEXHOIOTHI.

INNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIbTATDI*
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOEHHUS OOYYarOUIMMHUCS
IpOrpamMM CpeHero o0I1ero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.
B cTpykType NMYHOCTHBIX Pe3yJbTaTOB OCBOCHHMS MPOTPAMMBI MO OHOJIOTHH BBIIEIIECHBI
CJIEIYIOINE COCTABJISIONINE: OCO3HAHNE 00YUYAIOMUMHUCS POCCUNCKON TPAKIaHCKOW UIEHTUYHOCTH

! TIporpamma cocraenena ¢ ydeTom paboueil mporpammbl Bocnutanus obydatomuxcs MBOY «Hayunenckas COILl»,
OCHOBHBIX HaIlpaBJIeHUH BocniuTaHus B cooTBeTcTBUU ¢ PI'OC:

I'paxnanckoe

[MaTpuoruueckoe

JlyXOBHO-HPaBCTBEHHOE

OcreTHyeckoe

Om3nyeckoe BocIHTaHWE, (HOPMUPOBAHHWE KyNbTYpHl 3J0pOBOTO 00Opa3a JKH3HH W HAMOIHOHAIBHOTO
Omaromorydns

Tpynosoe

DKoJornieckoe

8. lleHHOCTH Hay4HOIO NO3HAHHS

agrwbdE

~N o
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— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOONPENEIICHUIO, HAIUYUe MOMUBAYUU K
00y4eHHIO OMOJIOTHH, YeleHanpasienHoe passumiue BHYTPEHHUX YOKICHUN JTMYHOCTH HA OCHOBE
KITIOYEBBIX EHHOCTEH W UCTOPUYECKHUX TPAAULIUIN Pa3BUTHSI OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb
U cnoco6Hocmb 00YJaIOIINXCSl PYKOBOJCTBOBATHLCS B CBOCH JESITEILHOCTH LIEGHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, MPHUCYIIUMH CHCTEME OWOJIOTMYECKOTO OOpa30BaHUS, HaIuyue NpasoCcoO3HAHUSL
9KOJIOTMYECKOM KYIbTYPBl, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIMuyHOCTHBIE PE3yIbTAaThl OCBOCHUS MPOTPaMMbl O OMOJIOTHH JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIBHON AEATEIBHOCTH B COOTBETCTBHHM C TPAJAWIUOHHBIMH POCCHHCKHMHU
COLIMOKYJIbTYPHBIMH, MCTOPUYECKUMH U JTYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH, IPHUHSATBIMH B
oOuiecTBe MpaBWJIaMU W HOPMaMU TIOBEJIEHHUS M CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUS M CaMOPa3BUTHs, Pa3BUTUs BHYTPEHHEH MO3MLMU JMYHOCTH, NATPUOTH3MA M
YBO)KEHUS K 3aKOHY U IPABOMNOPSAKY, YENOBEKY TpyJda W CTaplieMy IOKOJIEHHIO, B3aUMHOIO
yBa)KEHHUS, OEPEKHOTO OTHOIICHHUS K KyJIbTYPHOMY HACJIECAUIO U TPATUIMSIM MHOTOHAIIMOHAIBHOTO
Hapona Poccuiickoit denepanuu, npupoe U OKpyKarolieu cpene.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUsSI y4eOHOTro rmpeamera «bronorusy» ITOIKHBI OTpaxarb
TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHbCS C(HOPMUPOBAHHOM BHYTPEHHEN
MO3UIMEHN TNYHOCTH, CUCTEMOI IIEHHOCTHBIX OPHUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM LIEHHOCTSM POCCHICKOT0 00IIecTBa, pacuIMpeHne >KU3HEHHOTO
OIbITa U ONBITA JESITEILHOCTU B MPOLIECCE PEATU3alUU OCHOBHBIX HAlpaBJICHUI BOCIUTATEIbHON
NESITEIbHOCTH, B TOM YHUCIIE€ B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHMS:

- c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH O0OydYaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJI€Ha POCCUNCKOI0 OOLIECTBA;

- OCO3HAaHHE CBOMX KOHCTUTYLHMOHHBIX NpPaB U O0S3aHHOCTEW, YBaKEHHE 3aKOHA U
MPaBONOPSJIKA;

- TOTOBHOCTh K COBMECTHOM TBOPYECKOW MEATEIbHOCTH MpPH CO3AAHUU Y4eOHBIX
MIPOEKTOB, pELIEHUU Y4YEOHBIX M TIO3HABATENbHBIX 3aJ1a4, BBIIOJHEHUU OHOJOTHYECKHX
9KCIIEPUMEHTOB;

- CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO IMO3UIMIO 10 OTHOIICHUIO K SIBICHHUIM
COBPEMEHHOM XKHU3HU U OOBICHSATH €€;

—  yMEHHME YUYUThIBaTb B CBOMX JEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUS JIOAEH C pasHbIMU YOEKICHUSMH, KYJIbTYPHBIMH LEHHOCTSMU U COLUAIbHBIM
I0JIOKEHUEM;

- TOTOBHOCTh K COTPYIHHYECTBY B TPOILIECCE COBMECTHOT'O BBINOJHEHHS yYEOHBIX,
M03HABATENbHBIX U UCCIIEOBATEIbCKUX 3a/]ay, YBAKUTEIBHOIO OTHOIIEHNU K MHEHHIO ONIIIOHEHTOB
MpH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

- TOTOBHOCTb K TyMaHUTapHOMN M BOJOHTEPCKON NEATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

- c(hOPMHUPOBAHHOCTh POCCHUHCKOW TPaKIaHCKOW WICHTHUYHOCTH, NATPHOTH3MA,
YBOKEHUS K CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHOM, ropaocT 3a CBOM Kpaid,
cBo0 PonuHy, CBOM S3BIK M KYyJIBTYpy, NPOLUIOE M HACTOAIIEE MHOTOHAIMOHAJIBHOTO Hapoja
Poccuu;

- LIEHHOCTHOE OTHOIIIEHHWE K TMPUPOJHOMY HACIEAUI0 W MaMATHUKaM MPHUPOJBbI,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;
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—  CIIOCOOHOCTH OILIGHHMBATh BKJIAJ POCCUHUCKHX YYEHBIX B CTAHOBJIEHHE M Pa3BUTHUE
OMO0JIOTUH, TIOHUMAaHUS 3HAYeHUsI OMOJIOTUN B TIO3HAHWHU 3aKOHOB IMPUPOJIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIEeCTBa;

—  uaedHas yOeXIEHHOCTb, TOTOBHOCTh K CHyXeHHI0O U 3amuTte OTteuecTsa,
OTBETCTBEHHOCTH 3a €ro Cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/1a;

—  cpOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBEICHUS;

—  CIOCOOHOCTh OILIGHMBAaTh CUTYalldI0 W TPUHUMATh OCO3HAaHHBIE pEIlICHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

—  OCO3HaHME JUYHOI'O BKJIAJa B IOCTPOCHUE YCTONYMBOIO OyIyIIEro;

—  OTBETCTBEHHOE OTHOLIEHHE K CBOUM pPOJUTENSM, CO3JAAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LIEHHOCTEW CEMEMHOW >KU3HH B COOTBETCTBUHM C TPATUIMSIMHU HAPOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

—  OCTETHYECKOE OTHOILIEHUE K MHpY, BKJIIOYas OJCTETUKY OblTa, HAay4HOIO U
TEXHHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUN;

—  [OHUMaHHE SMOIMOHAIBHOTO BO3JICHCTBUS KUBOM MPUPOJIBI U €€ LIEHHOCTH;

—  TOTOBHOCTb K CaMOBBIPA)XEHUIO B Pa3HbIX BU/IAX UCKYCCTBA, CTPEMIICHUE MPOSIBIATD
KauyecTBa TBOPUYECKON JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (POPMHUPOBAHUS  KYJIbTYPbl 310POBbS H
AMOLUMOHAJIBHOTO 0JIArONOIyYHs:

- MMOHMMAaHUE M pealH3alus 30pOBOro U 0e30MmacHoro olpasa >KU3HU (370pOBOE
MUTaHUE, COOJNIIO/IEHNE TUTMEHWYECKUX NPaBUJI U HOPM, cOaJaHCUpPOBAHHBIM PEXHUM 3aHATUH U
OT/bIXa, peryisipHas ¢uznyeckas aKTUBHOCTh), OEpeKHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

—  TOHUMaHHE LEHHOCTHU MPaBWJ HHAMBHUIYAJILHOTO U KOJUJIEKTUBHOIO O€30I1aCHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

—  OCO3HaHME MOCIEACTBUN U HEMTPUATHUS BPEAHBIX MPUBBIYEK (YIOTpeOIeHUS aIKOT oIS,
HApKOTHUKOB, KYPEHHUS);

6) Tpya0BOro BOCIMTAHUS:

—  TOTOBHOCTb K TPYZy, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10JII00HE;

—  TOTOBHOCTh K AaKTHBHOM J€ATENIbHOCTH TEXHOJOIMYECKOW W  COLMAIBbHOM
HaMpaBJIEHHOCTH, CHOCOOHOCTh HHUIIUUPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BBIMOIHATH TAKYIO
NesITeNIbHOCTD;

—  HHTEpeC K pa3iuuHbiM cdepaM MNpoPecCHOHANIbHON JEeSTENbHOCTH, YMEHHUE
coBepIIaTh OCO3HAHHBIN BbIOOp Oyaymiei mpodeccun U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
TUTaHBI;

—  TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO HA MPOTSHKEHUU
BCEH KHU3HU,

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

—  DKOJIOTHMYECKH IIeJIecO00pa3HOoe OTHOIIEHUE K MPHPOJIe KaK MCTOUYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIIECTBOBAHMS;

—  TIOBBIIIEHUE YPOBHS dKOJOTHYECKON KYJIbTYphl: IPHOOPETEHUE OMbITA IIJITAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX IOCJIEACTBUMN I OKPYXKArOIIEeH Cpeibl;

—  OCO3HaHHME TI00aTBFHOI0 XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U MyTel UX peIIeHus;
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- CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpPETaeMble NMPU W3YyYEHWU OWOJIOTHHM 3HAHUSA U
YMEHUS [IPU peIIeHUH MPo0IeM, CBA3aHHBIX C PALMOHATIBHBIM IPUPOAONOIH30BAHUEM (COOIIOICHHE
MIPaBUJI TIOBEICHUS B IPUPOJIE, HAIPABICHHBIX HA COXPAHEHUE PAaBHOBECHUS B IKOCUCTEMAX, OXPaHy
BUJIOB, 9KOCUCTEM, Onocheps);

—  aKTHBHOE HENpUATHE JACUCTBUMN, MPUHOCSILIUX Bpel OKPY>KaIOLIECH MPUPOJHON cpee,
yYMEHHE MPOTrHO3UPOBATh HEOIArOMPUATHBIE HKOJIOTUYECKHUE TMOCIEACTBUS MpPeANPUHUMAEMbIX
JENCTBUN U NIPEAOTBPALLATh UX;

—  HaJU4Me Pa3BUTOTO 3KOJOTMUYECKOTO MBIILIICHHS, SKOJOTMUECKON KYIbTYPHI, OIbITA
NEeSTeIbHOCTH ~ DKOJIOTUYECKOM  HampaBICHHOCTH, YMEHHUS  PYKOBOJACTBOBAaThCS HMHU B
M03HABATEIbHON, KOMMYHUKATUBHOM M COLUAIbHONW MpPAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOHN IEATEIHOCTH SKOJIOTMYECKON HANIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

—  chopMHpPOBAaHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO HA AUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MUDE;

—  COBEPLICHCTBOBAaHHME S3BIKOBOM M YHTATENICKOW KYJIbTYyphl Kak CpeAcCTBa
B3aMMO/ICHCTBUS MEKIY JIOJbMU U IMO3HAHUS MUPA;

—  [OHUMaHHe cnenu(UKU OMOJIOTUH KaK HayKH, OCO3HAHHS e€ poiu B (hopMHUpOBaAHHUH
paMOHATFHOTO HAayYHOT'O MBINUICHUS, CO3/aHUH IIEJIOCTHOTO IMPEJICTABICHHUS 00 OKpYKaloIeM
MHUpE KaK O €IMHCTBE IMPUPOIBI, YEIOBEKA U O0IIECTBA, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHuH npo0aeM coXpaHeHHs MPUPOJHOTO PAaBHOBECHS;

—  yOeXAEHHOCT, B 3HAUMMOCTH OHWOJIOTMM [UIS COBPEMEHHOW ILMBUIM3ALIUU:
o0ecriedeHrs: HOBOTO YPOBHSI Pa3BUTHS MEAMILMHBI, CO3/IaHUE MEPCHEKTHBHBIX OMOTEXHOJIOTHUH,
CTIIOCOOHBIX pemaTh PeCcypcHBIE MPOOJIEMBbI Pa3BHTHs UYEIOBEYECTBA, MOWCKA IyTeH BBIXOJIA W3
rII00aNBHBIX HKOJIOTMYECKUX TpobiieM U obecredeHHsl mepexoja K YCTOWYHMBOMY pPa3BHUTHIO,
palMoHaIbHOMY HCHOJIB30BAaHUIO MPUPOAHBIX PECypcoB U (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

—  3aMHTEPECOBAHHOCTHh B TOJIYYCHHH OHMOJIOTHYECKUX 3HAHUHN B IEJSX TOBBIIICHUS
o0mIel KyabTyphl, €CTECTBEHHO-HAYYHOUW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIIMOHAIBHOMN
IPaMOTHOCTH O0y4aronuxcs, GopMUpyeMOM MPU U3y4eHUN OUOJIOTUH;

—  TIOHMMaHHE CYITHOCTH METOOB IO3HAHWUSI, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX,
CIOCOOHOCTH HCIIONIb30BATh IOJlydaeMble 3HAHWA JUIA aHalu3a W OOBSICHEHHS  SIBICHUMA
OKPY)XAIOIIeT0 MHpa M MPOUCXOIANIMX B HEM H3MEHEHHWH, yMEHHE JejaTh OOOCHOBaHHbBIE
3aKJIFOUYEHUS HA OCHOBE HAYYHBIX ()aKTOB M UMEIOLTUXCS JAHHBIX C IIENIBIO MOJIYUYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

—  CTIOCOOHOCTH CAMOCTOSITETTHHO HCITIONB30BaTh OMOJIOTUYECKUE 3HAHMS [T PEIICHHS
po0JieM B pealibHbIX KU3HEHHBIX CUTYAIIHSIX;

—  OCO3HaHME LIEHHOCTH HAY4YHOM 1A TEIIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO
Y MCCIIEIOBATENBCKYIO ICATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

—  TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 0Opa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUW TIO OHOJNOTMHM B COOTBETCTBUU C IKU3HEHHBIMHU
NOTPeOHOCTSAMHU.

METANPEAMETHBIE PE3YJIbTATHI
MetanpeameTHble pe3ynbTaThl OCBOEHMsI ydueOHOro mpeamera «bHojorus» BKIIIOYAIOT:
3HaYMMble 11 (OPMHPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOMIMXCS — MEXAUCHUIUIMHAPHBIC



19

(MexXIpeIMeTHbIE) O0IIeHayUYHbIe TOHITHS, OTPaKaIOIMeE 1IEJIOCTHOCTh HAYYHON KapTUHBI MHpa U
cneun(ruKy METONOB TO3HAaHUS, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS,
SBJICHHE, IPOIIECC, CHCTEMA, HaAYYHBINA (DAaKT, MPUHIHI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHS,
UCCIlieIoBaHNe, HaOJII0JeHUE, W3MEPEHHE, SKCIIEPUMEHT W JpYyrue); yHHBEpCaJbHbIC Yy4yeOHBIC
neiictBus  (IO3HaBaTellbHbIE,  KOMMYHUKATUBHBIC,  PETyJIATHBHBIE),  OOECIEeUMBaIOIINe
¢dbopMupoBanue (QYHKIHOHATHHOW T'PaMOTHOCTH M COLHUAIbHONW KOMIIETEHIIMH OOydaroluxcs;
CIOCOOHOCTH 00YUAIOIIMXCS UCIIOTIB30BaTh OCBOCHHBIE MEKIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUS U YHUBEPCAIbHBIC YICOHbIE IEHCTBUS B TIO3HABATEIILHON M COITMAILHOM MPaKTUKE.

B pesynbprare usydeHus OUONOrMM Ha YpOBHE cpeaHero olmiero oOpa3oBaHUs Yy
oOyuatomerocsi OyayT chopmupoBaHbl IO3HABaTelIbHbIE YHHBEpCajbHble Yy4eOHbIE NEHCTBHS,
KOMMYHHUKATHBHBIE YHHUBEpPCAJIbHBIC yueOHbIE NEHCTBHS, PETYISATUBHbIC YHUBEpPCAIbHbIC yueOHBIC
JENCTBUS, COBMECTHASI 1€ATEIBHOCTD.

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHUS MPOTpaMMbl CPEIHEro oOImero oOpa3oBaHUS
JOJIKHBI OTpaXkaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

- CaMOCTOSITENILHO (DOPMYITHPOBATh U AKTYAIM3UPOBATH MPOOIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

—  HCIIOJIb30BaTh IPU OCBOCHUM 3HAHUI MPUEMBI JOTMYECKOIO MBIIIICHUS (aHaIM3a,
CUHTE3a, CPAaBHEHMUsI, KiIacCU(pUKAINKU, 0000IEHNs), PACKPBIBATH CMBICI OMOJIOTMUYECKUX TMOHATUM
(BBLOENATH WX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATUSIMU );

- ONpEeNeATh LEIU ACATENbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JOCTUIKEHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

- HCIOJIb30BaTh OMOJOTMYECKUE TOHATUS 1J11 OOBsICHEHUSI (PAKTOB U SBJICHUN JKUBOMN
MIPUPO/IBI;

- CTPOUTH JIOTUYECKUE pacCyXAeHUs (MHAYKTUBHBIC, HACIYKTUBHBIC, MO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TNPOTHBOPEUHS B pPAacCMaTPUBAEMBIX SBJICHMSX, (POPMYIMPOBATh
BBIBOJIbI U 3aKJIFOUYEHUS,

—  IIPUMEHSATH CXEMHO-MOJIENbHBIE CPENICTBA /IS IPEACTABIICHUS CYIIECTBEHHBIX CBSI3EN
U OTHOIIEHUHM B M3ydyaeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKKe MPOTHUBOPEUUIl pa3sHOTo poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

—  pazpabarbiBaTh IUIaH pELIEHUS NpoOJiieMbl € Y4E€TOM aHalM3a MMEIOIINUXCS
MaTepualbHBIX U HEMATEPUAIbHBIX PECYPCOB;

—  BHOCHUTb KOPPEKTHUBBHI B JESITEIBLHOCTD, OLIEHNBATH COOTBETCTBUE PE3YJIBTATOB LIETM,
OLICHUBATh PUCKU MOCIEICTBUMN AESITEIbHOCTH;

—  KOOPJIMHUPOBATh U BBIMOJHATH PadOTy B YCIOBUSX pPEaIbHOr0, BUPTYAJIbHOTO M
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

—  pa3BHUBaTh KPEaTUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHSI:

—  BIAAETh HaBBIKAMU Yy4eOHO-UCCIIEJIOBATEIBLCKOM M TPOEKTHOW JAESITEeIbHOCTH,
HaBBIKAMHU pa3pelieHus: npobiaeM, cnocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOMCKY
METO/IOB pEUICHUs MPAKTUUECKHUX 3a/1a4, TPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHMS;

—  HCIIOJIb30BaTh Pa3jM4YHbIE BUJBI ACSITEIbHOCTU IO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpeTaly, NpeoOpa3oBaHUIO U MPUMEHEHHIO B Y4E€OHBIX CHUTYyallMsX, B TOM 4YHCIIE IpHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;
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- dbopMUpOBaTh HAy4YHBIA THI MBIIUICHHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KITIOYEBBIMH MTOHATUSMH U METO/IaMU;

—  CTaBUTh U POPMYIMPOBATH COOCTBEHHBIE 3374l B 00pa30BaTEIbHOM eI TEIHHOCTH U
KU3HCHHBIX CUTYalUsX;

—  BBIABJIATh NPUYMHHO-CJICJCTBEHHBIC CBSI3M U aKTyalU3UPOBATh 3a/1ayy, BBIIBUTATh
TUNoTe3y €€ pelieHus, HaXOAUTh apTyMEHTHI Ui JI0Ka3aTelbCTBa CBOMX YTBEP)KICHUMU, 3aaBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

—  aHANM3UPOBATh IOJYYEHHBIE B XOJE PELICHHS 33/a4M PEe3yJbTaThl, KPUTUYECCKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

—  JlaBaTh OLIGHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

—  OCYILIECTBIATH LI€JICHANPABICHHBIHN MOUCK MEPEHOCA CPEICTB U CIIOCOOOB ICHCTBHS B
npoeccHoHABHYIO CPeny;

—  yMeTb TMEpPeHOCUTh 3HAHUS B I[IO3HABATEIBbHYID M MPAKTUYECKYIO O0OJIacTH
KHU3HECATEIIbHOCTH;

—  yMeTb MHTETPHPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

—  BBIIBUTATh HOBBIC WCH, MpEATaraTh OPUTHHAIBHBIC ITOJXO0bl U PEIICHUS, CTAaBUTh
poOJIeMbI U 3a/1a4H, TOMYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

- OpUEHTHPOBATLCS B Pa3IMYHBIX MCTOYHUKAX HHPoOpManuu (TEeKcTe Y4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOW JHTEparype, OWOJOTHYECKUX CJOBapsIX W  CIPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JNaHHBIX, B VIHTepHeTe), aHaTu3upoBaTh HH(MOPMAIIUIO PA3IMYHBIX BUAOB U
(dbopM mpescTaBICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUUBOCTD;

—  (¢opMynIHpOBaThH 3aMPOCHl U MPUMEHSATh PA3IUYHBIE METOJBI MPH TIOMCKE M O0TOOpE
Ouosornueckoil nHpopMalu, HeoOXOAMMOM JIJIs1 BBITIOTHEHUS YI€OHBIX 3a7a4;

—  npuoOperaTb  ONBIT  MCIOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPLIECHCTBOBATh KYJIbTYPY AKTMBHOTO HCIOJb30BAHUS Pa3IMYHBIX HOUCKOBBIX
CHUCTEM,;

- CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (POpPMY MPEICTABIECHUS OMOIOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOe);

—  HCIOJIb30BaTh Hay4yHbBIN A3BIK B KaueCTBE CPEJCTBA IpU paboTe ¢ OMOJOrHMYecKOn
nHbOpMaNKel: TPUMEHATh XUMHUYECKHe, (pU3MyYecKrne W MaTeMaTW4ecKhe 3HAaKh M CHMBOJIBL,
dbopmynel, abOpeBUAaTypy, HOMEHKJIATYPY, MWCIOJIB30BaTh MW MpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISIIHOCTH;

—  BJIaJeTh HaBBIKAMU pACMO3HABAaHUS M 3aIIUTH MH(OpMAIUHM, UHPOPMALMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBsJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) o6menne:

—  OCYLIECTBISATh KOMMYHHKALIMM BO BceX c(epax >KHU3HH, aKTMBHO Y4acTBOBAaTh B
Iyaore WiIM JUCKYCCHH IO CYHIECTBY oOOCyKJaemMol Tembl (yMEHHe 3a/JaBaTh BOIPOCHI,
BBICKa3bIBaTh CY)KICHHUS OTHOCHUTEIILHO BBITOJHEHHS TPEIaracMoi 3a/1aud, YIUTBIBATh HHTEPECHI
U COTJIACOBAaHHOCTbH MO3UIMH JPYTUX YYACTHUKOB JHAIOra WIN AUCKYCCUN);

—  pacmo3HaBaTh HeBepOalbHbIE CPEJCTBA OOIIEHUS, TOHUMATh 3HAYCHUE COIMATBHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYAIHid, YMETh CMATYaTh KOHQIMKTHI U
BECTH IIEPETOBOPEI,
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—  BIAJeTh Ppa3IUYHBIMU CIOCOOAMU OOLIEHWS W B3aUMOJAEHUCTBUS, IIOHUMATh
HaMEpEHHs IPYTHUX JIIO/ICH, TPOSIBIATh YBAXKUTEIFHOE OTHOIIEHUE K COOECETHUKY M B KOPPEKTHOM
dbopMe hopMyIIHPOBATH CBOM BO3PAKEHUS;

—  pa3BEpHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

—  TIOHUMAaTbh U HCIOJIb30BaTh NMPEHMYILIECTBA KOMAHIHOW U MHIUBUAYAJIHLHONH pabOThI
IIPU pPeUIeHnH OMOJIOTHYECKON TPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTD IPUMEHEHHUS TPYIIIOBBIX
(bopM B3aMMOAEHCTBUS NPH pEILIEHUH yu4eOHOH 3a1aun;

—  BbIOMpaTh TEMaTHKY U METO/bl COBMECTHBIX JEHCTBUI ¢ yUETOM OOLIMX UHTEPECOB U
BO3MOXKHOCTEH Ka)K/10T0 4jI€Ha KOJUIEKTHBA;

—  INpUHUMATh LEJIM COBMECTHON AEATEIbHOCTU, OPraHU30BbIBaTh U KOOPAMHHUPOBATH
JEUCTBUS MO €€ NOCTHMIKEHUIO: COCTABJIATH IIJIaH JEHCTBUM, paclpeneiaTh POJIM ¢ Y4ETOM MHEHHMU
YYaCTHUKOB, 00CYKJaTh pe3yibTaThl COBMECTHON pabOThI;

—  OLEHMBAThb KAayeCTBO CBOEr0 BKJIAaJa M KaXKJOI'O yYaCTHUKAa KOMAaHIbl B OOLIUI
pe3yJsbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

—  IIpeajarath HOBbIE IIPOEKTHI, OLICHUBATh UACH C ITO3ULIMN HOBU3HBI, ODUTHHAIIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

—  OCYUIECTBJIATH IO3UTHBHOE CTPATETMYECKOE MOBEIEHUE B PA3JIMYHBIX CUTYalLUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, OBITh HMHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3anus:

—  HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS JJIS BBIBIECHUS MPOOJIEM U UX pEIICHUS B
KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

—  BbIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHHWH 11€J€BbIe U CMBICIOBBIC YCTAHOBKU B
CBOMX JIEHCTBUSAX U MOCTYIKAX 110 OTHOLIEHUIO K KUBOH MPHUPOJAE, CBOEMY 3JI0POBBIO U 310POBBIO
OKpYKAIOIINX;

—  CaMOCTOSITEIbHO  OCYILECTBJIATh  I103HABATEIbHYIO  JESTENbHOCTb,  BBISBIIATH
poOIeMbl, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON JEeSITEIbHOCTH U
KU3HEHHBIX CUTYalUsX;

—  CcaMOCTOSITEIbHO COCTaBJIATh IUIAaH pEHIeHHsS MpOoOJeMbl C YYETOM HMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MIPEIITOYTECHHI;

—  J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

—  pacHHUpsATh paMKH y4e€OHOTO MperMeTa Ha OCHOBE JIMYHBIX PEANOUYTEHU;

—  JlenaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

—  OLIEHUBATh IPUOOPETEHHBIN OIBIT;

—  cmocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW SPYAULUU B Pa3HBIX
o0acTax 3HaHUH, OCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

—  J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YNIHTATOB LIEIISAM;

—  BIIQJeTh HaBBIKAMM IIO3HABATENbHON pediekcHH Kak OCO3HAHHUS COBEpUIaeMbIX
NEHCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAaHUI, UCIOJIb30BaTh MPHUEMBI
peduiekcuu UIs OLICHKH CUTYaIlMH, BEIOOpa BEPHOT'O PEIICHUS;

—  yMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHI)KEHUIO;
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—  IPUHUMATh MOTHBBI M ApIYMEHTHI APYTHUX [IPU aHAIM3E PE3YJIbTATOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTruX:

—  TIpuUHUMATH ceOs, MOHNUMasi CBOU HEIOCTATKU M JOCTOUHCTBA,

—  [pUHUMAaTbh MOTHUBBI U apT'yMEHTHI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;
—  IpHU3HAaBaTh CBOE MMPaBO U MPaABO APYTUX Ha OUIHOKH;

—  pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

—  cpOpMHPOBAHHOCTh 3HAHUH O MeCTE M POJM OMOJOTHH B CHUCTEME €CTECTBEHHBIX
HayK, B ()OpPMUPOBAHMM €CTECTBEHHO-HAyYHOW KapTUHBI MUPA, B IO3HAHUU 3aKOHOB IPUPOABI U
peleHny npo0sIeM paloHaIBHOTO MPUPOAONOIb30BAHUA, O BKJIA/E POCCUICKUX U 3apyOeKHbIX
y4E€HBIX B pa3BUTHE OMOJIOTUH;

- BJIAJICHUE CUCTEMOM OMOJOTrUYECKUX 3HaHUH, KOTOpast BKJIFOYACT:
OCHOBOIIOJIAraronue OMOJIOrnYecKre TEPMUHBI U MOHATUS (KU3HB, KJIETKA, OPraHu3M, MeTa0o0JIu3M,
rOMEeO0CTa3, CaMOpEryJsilius, CaMOBOCIPOM3BEIEHUE, HACIEACTBEHHOCTb, U3MEHUMBOCTb, POCT U
paszButue), ouosornueckue teopun (kiaerounas teopusi T. [lIBanna, M. Illneiinena, P. Bupxosga,
XpOMOCOMHasi Teopusi HacieAcTBeHHOCTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOroo0pasusi U NPOUCXOXKJEHHUS KyJIbTYPHBIX PAaCTEHMi), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOrO IOKOJIEHUS, PACIIEIUICHUs, YUCTOTHI I'aMeT, HE3aBUCUMOro Hacienosanusa ['. Menpens,
TOMOJIOTMYECKUX PsIOB B HaciaeAcTBeHHOW wu3meHunBoctd H. WM. BasunoBa), npuHUumb
(KOMILJIEMEHTapHOCTH);

—  BIAQJCHME OCHOBHBIMM METOJAaMHM HAy4dyHOIO IIO3HAHUS, UCIOJb3YEMBIX B
OMOJIOTUYECKUX MCCIIEOBAHUAX JKUBBIX OOBEKTOB (OMMCaHUE, W3MEpeHue, HalbIoCHHUE,
9KCIIEPUMEHT);

—  yMEHHME BBLIENATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKApUOT U
9YKAapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuii, rpubos,
pacTeHMi, KUBOTHBIX M 4YEJIOBEKAa, CTPOCHUS OPraHOB U CHUCTEM OpPraHOB PACTEHMM, KUBOTHBIX,
YesioBeKa, MPOLECCOB JKU3HEAEATEIbHOCTH, IPOTEKAIOUIMX B OpraHU3Max pacTeHHH, )KUBOTHBIX U
4esioBeKa, OMOJIOTMYECKUX MPOIECCOB: 0OMEHa BellecTB (MeTaboiM3M), MpPEeBpalleHUs SHEPTUH,
OporkeHHsI, aBTOTPO(HOTO U reTepoTPOHOr0 TUIIOB MUTAHUSL, POTOCHUHTE3a U XeMOCHHTE3a, MUTO32,
Meilo3a, TrameTroreHesa, SMOpuoreHe3a, MNOCTAMOPUOHAIBHOTO  PAa3BUTHSA, PA3MHOMKEHMS,
WHIUBUAYAIBHOTO pa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aUMOJIEHUCTBUS T€HOB, TI€TEpo3Hca,
HCKYCCTBEHHOI'0 0TOOpa;

—  yMEHHE yCTaHaBJIMBATh B3aMMOCBSI3U MEX/1y OpPraHOMIaMH KIIETKH U UX PYHKLIHUSIMH,
CTPOEHHUEM KIJIETOK Pa3HbIX TKaHEH M MX (YHKIMAMH, MEX]y OpraHaMH U CUCTEMaMH OPraHOB Y
pacTeHMIA, )KUBOTHBIX U YEJIOBEKa U MX (PYHKUIMAMHU, MEXYy CUCTEMAMU OPTraHOB U UX (PYHKIHUSIMH,
MEX/1y 3TarnaMu OOMeHa BEIIEeCTB, dTalaMH KIETOYHOIO LIUKJIA U KU3HEHHBIX IUKIIOB OPTaHU3MOB,
JTarnaMu 3MOPUOHATBHOTO PA3BUTHS, TEHOTUIIOM U (DEHOTUIIOM, (PEHOTHIIOM U (PAKTOPaMH CpPeIbl
oOuTaHus;

—  yYMEHHE BBISBJIATh OTIIMYUTENbHbBIE TPU3HAKU KUBBIX CUCTEM, B TOM UHCIIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

—  yYMEHHME  UCHOJb30BaTh  COOTBETCTBYIOUIME  apryMEHTHI,  OHOJOrMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl JOKA3aTENIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUYECKUX

rpyr;
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—  yMeHHe pemarbh OMOJIOrMYEeCKHe 33a[auH, BBIBIISTh PUUMHHO-CIIEACTBEHHBIE CBA3H
MEXy UCCIENYeMbIMH OMOJIOrMYECKUMH MPOIECCAaMH U SIBICHUSIMH, JI€JaTh BBIBOABI U TPOTHO3BI
Ha OCHOBAHUU MOJIYYEHHBIX PE3YJIbTAaTOB;

—  YMEHHE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKHE PAaOOTHI, COOMIOAATh MpaBUiIa
pu paboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BaHUEM;

—  yYMEHHE BBIBUIaTh I'MIIOTE3bl, IIPOBEPATh UX HKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyIHpys 1eNb UCCIIET0BAHMS, aHATTU3UPOBATH MOJyYSHHbIE PE3YyIbTAThI U I€1aTh BBIBOBI;

—  yMEHHE y4acTBOBaTh B yU4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OMOJIOTHH, YKOJIOTHH
U MEeIMIMHE, IPOBOJUMMON Ha 0a3e LIKOJIBHBIX HAy4YHbBIX OOILECTB, M IYOJIMYHO IPEICTABIATh
MOJIyYEHHBIE PE3yJIbTaThl HA YYEHUYECKUX KOH(EPEeHIUX;

—  yYMEHHE OIICHMBAaTh 3THYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHMNA B OOJIACTH
OMOJIOTMM M MeAUUUHBI (KIOHMPOBAaHUE, HWCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAINPABICHHOE
M3MEHEHHE T'€HOMa U CO3[aHNe TPAaHCTEHHBIX OPTaHU3MOB);

—  yYMEHHME OCYILECTBJISATh OCO3HAaHHBIH BBIOOpP Oyaymied MnpodeccHoHalIbHON
NESITEIbHOCTH B 00JaCTM OMOJOIMM, MEIULUHBI, OWOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOIO
XO0351IICTBa, MUIIEBON MPOMBIIUIEHHOCTH, YIIIYOJIATh IIO3HABATEIbHbIM UHTEPEC, HAIIPABJICHHBIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH MTPOpEcCUr U MPOAOIKEHHE OMOI0rHYeCKOro o0pa3oBaHus
B OpraHU3alUAX CPEAHEro NPOPECCHOHATBHOIO U BBICILIEr0 00pa30BaHuUs.

—  llpeamerHble pe3yibTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 11 knacce
JIOJKHBI OTPaKaTh:

—  cpOpMHPOBAHHOCTh 3HAHUI O MecTe M pPOJU OMOJOTHMHM B CUCTEME €CTECTBEHHBIX
HayK, B (()OPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MUPA, B IIO3HAHUH 3aKOHOB
OPUPOJBl M PEIICHUH SKOJIOTHYECKUX IMPOOJIEM YEIOBEUECTBa, a TAK)KE B PEIICHUH BOIPOCOB
PaIMOHAIBLHOTO MPUPOIOIOJIB30BAHNSA, U B (POPMUPOBAHUHU LIEHHOCTHOTO OTHOILIEHUS K MPHUPOAE,
OO0IIIECTBY, YEJIOBEKY, O BKJIaJleé POCCUHCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu;

—  yMEHHE BJIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUH, KOTOpask BKIIOYAET ONpeIeTICHUS
U TOHMMAaHHWE CYIIHOCTH OCHOBOIIOJIAraloNIMX OHOJOTMYECKMX TEPMHHOB U TMOHATHH (BHI,
sKocucTeMa, Ouocdepa), Ouojoruueckue Teopun (dBosrorMoHHas Teopuss Y. JlapBuHa,
CHUHTeTHuYecKasi Teopus s3Bomonun), yueHus (A. H. CeBepuoBa — o myTsSX W HampaBlIEHUSIX
sBomtoniun, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTudeckoro paBHoBecus Jx. Xapau u B.
Baitn6epra, 3aponpimeBoro cxonactBa K. M. bopa), npaBuna (munumyma FO. JluGuxa,
HKOJIOTMUECKOHN MUpaMUAbl JHEPTHUH ), TUIIOTe3bI (Tunote3a «mupa PHK» V. I'unbepra);

—  yMEHHE BJaJeTh OCHOBHBIMH METOJaMH HAy4YHOI'O IO3HAHMS, HCIIOJIb3YEMBIMH B
OMOJOTMYECKUX HCCIEIOBAaHUSAX HKUBBIX OOBEKTOB M HKOCHCTEM (ONHUCaHHe, H3MEpeHHUe,
HaOJto/IeHne, HKCIEPUMEHT), Coco0aMU BBISIBICHUS U OLIEHKHM AHTPONOIE€HHBIX W3MEHEHUH B
IIPUPOJIE;

—  yMEHHE BBIICNATH CYIIECTBEHHBIE NMPU3HAKU: BHJOB, OMOT€OIIEHO30B, SKOCUCTEM U
ouocdepsl, CTaOMIM3UPYIOUIETO, JBUXKYIIETO M  pa3phIBAalOIIEr0 €CTECTBEHHOro O0TOOopa,
AJIJIONIATPUYECKOr0 U CUMITaTPUYECKOTr0 BUI000PA30BaHMsI, BIUSHUS JIBHXKYILIUX CHII 3BOJIIOLUHU Ha
reHO(OH]] MOMYJSALUN, NPUCHOCOOJICHHOCTH OpPraHU3MOB K cpele OOWTaHMs, 4YepeloBaHUs
HaIPaBJIEHUH 3BOJIIOLNHU, KPYTOBOPOTA BEIIECTB U IIOTOKA YHEPTMH B SKOCUCTEMAX;

—  yMEHHE yCTaHaBJIMBaTh B3aMMOCBS3H MEX]Y MPOLECCAMH 3BOJIOLUH, ABUKYIIUMHU
CHJIaMH aHTPOIIOT€He3a, KOMIIOHEHTAMU Pa3JIMYHbIX AKOCHUCTEM M MPHUCIOCOOJIEHUSIMH K HUM
OpPraHHU3MOB;
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—  YMEHHE BBIIBISATH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, MPHUCIOCOOICHHOCTD
BHJIOB K cpelie OOuTaHus, a0MOTHYECKUX U OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3Ei
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHU B DKOCHCTEMAaX CBOCH MECTHOCTH;

—  yMEHHE  HCIOJb30BaTh  COOTBETCTBYIONIME  QPTyMEHTHI,  OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsI TOKA3aTeIbCTBA POJICTBA OPraHM3MOB Pa3HBIX CUCTEMATHUECKUX
TPYIII, B3aMMOCBSI3U OPTaHU3MOB M CPE/Ibl OOMTaHUs, €JIMHCTBA YEJIOBEUECKUX Pac, HEOOXOAMMOCTH
COXPAaHEHHUS MHOTOOOpa3Ws BHUJIOB U 3KOCHUCTEM KaK YCIOBHUS COCYIISCTBOBAHHS MPUPOILI U
YeII0OBEYECTBA;

—  yMeHHE pemarb OMOJIOrMYECKHE 33]auH, BBISBISITh IPUYMHHO-CIICJICTBEHHBIE CBS3H
MEXy UCCIENYEMbIMH OMOJIOTMYECKHMMH TIPOIIECCAMH U SIBICHHUSIMH, JI€IaTh BBIBOBI H IPOTHO3BI
Ha OCHOBAHUU TOJTYYCHHBIX PE3YIIbTATOB;

—  yYMCHHE BBINOJHATH JTA00PATOPHBIC W MPAKTHUECKHE PabOTHI, COOIIOIATh TPaBHIIa
pu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHHEM;

—  YMEHHE BBIJIBUTATh THIIOTE3bI, MPOBEPATh HX DKCICPUMEHTAIBHBIMUA CPEICTBAMH,
dhopMyIpys LIeTb HCCISA0BaHMUS, aHATU3UPOBAThH ITOJIYICHHBIC PE3YJIbTATHI U JCJIaTh BBIBOIBI;

—  yYMCHHE y4acTBOBATh B yUEOHO-UCCIICIOBATEILCKON paboTe 10 OMOIOTHH, SKOJIOTHH
W MEJIWIIMHE, MPOBOJUMON Ha 0a3e MIKOJILHBIX HAYYHBIX OOINECTB, M IMYOJMYHO MPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YIYCHUYCCKUX KOH(DEPEHIUIX;

—  yYMCHHC OICHUBATh THIIOTE3bl M TEOPHH O TPOUCXOXKJICHUU KH3HU, YEIOBEKA W
YeIIOBEYECKUX pac, O MPUYHHAX, IOCICACTBUSX M CIOCO0aX NPEIOTBPANICHHS TIOOATBHBIX
M3MEHEHUH B Onocdepe;

—  yYMEHHE OCYIIECTBIISAITh OCO3HAHHBIA BBIOOp Oyaymied npodeccHoHaTbHOMI
JESATEIILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, TPUPOIOTIONB30BaAHUS, METUITUHBI, OMOTEXHOJIOTHH,
TICUXOJIOTHH, BETEPUHAPUHU, CEIbCKOTO XO3SMCTBa, MHUIICBOW MPOMBIIIICHHOCTH, YIIyOIsSTh
MO3HABATENbHBIN HHTEPEC, HAIIPABJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJKEHHE OMOJOTMUYECKOTO 00pa3oBaHUsl B OpPraHH3aIUsAX CPeIHEro MpodeccHOHATbHOTO U
BBICIIETO 00pPa30BaHMS.

TEMATHYECKOE INTAHUPOBAHHUE

KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaummeHoBaHHe (undpoBbIe)
n/ a3/1eJI0B U TeM
pa3a Beero Konrponensie | IIpakTmyeckue oGpa3oBaTelbHbIE
1 NpPOorpamMmbl padoTsl padoThI pecypebi
Exoro . bu6mmorexa [IOK
HOJIOTHSI KaK
1 1 https://m.edsoo.ru/7f41cc7
HayKa 4
K e crcTe bu6mmorexa [IOK
WBBIE CUCTEMBI
2 2 https://m.edsoo.ru/7f41cc7
U UX U3yYEHHE 4



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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bubmuoreka [JOK
3 buomorus kneTku 2 0.5 https://m.edsoo.ru/7f41cc7
4

XuMudeckas bu6mmoreka [IOK

4 opraHuzanus 10 1 https://m.edsoo.ru/7f41cc7
KJICTKH 4
Crpocnue i bu6mmoreka [IOK

5 8 2 https://m.edsoo.ru/7f41cc7
(GYHKIMH KIETKA 4
OOMeH BeIIeCTB U bu6mmoreka [IOK

6  mpeBpamieHue 9 1 https://m.edsoo.ru/7f41cc7
SHEPIruU B KJIETKE 4
Hacnencrennas Butmorexa LIOK

7 nnpopmaus H 9 0.5 https://m.edsoo.ru/7f41cc7
peanuzanus e€ B 4
KJIETKE
JKu3HEeHHBIN UK bubnuorexa LIOK

8 6 1 https://m.edsoo.ru/7f41cc7
KJICTKH 4
Ctpoenue u bubmuorexa [JOK

9  ¢dyskuum 17 1.5 https://m.edsoo.ru/7f41cc7
OpraHu3MOB 4
PasMmuoOXeHUE U bu6nmoreka [JOK

10 pas3BuTHE 8 1.5 https://m.edsoo.ru/7f41cc7
OpraHu3MOB 4
I'enetnka — Hayka
© bubmuorexa [JOK

11 ACTCACTBERHOCT 2 0.5 https://m.edsoo.ru/7f41cc7
Uu 4
HW3MEHUYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTHU bubnmoreka [JOK

12 | HaciaencTBEHHOCT 10 1 https://m.edsoo.ru/7f41cc7
U 4
3aKOHOMEPHOCTH bubmmorexa LIOK

13 6 1 https://m.edsoo.ru/7f41cc7
HW3MEHUYUBOCTH 4
Cemetixa bu6mmorexa [IOK

14 3 0.5 https://m.edsoo.ru/7f41cc7
gyejoBeKa

4



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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Cenexuuis bubnmoreka [JOK
15 4 1 https://m.edsoo.ru/7f41cc7
OpraHu3MOB 4
buorexnonorus u bu6mmoreka [IOK
16  cuHTeTHUECKas 4 https://m.edsoo.ru/7f41cc7
Oonoorus 4
bu6mmoreka [IOK
17  TloBTOpenue 1 https://m.edsoo.ru/7f41cc7
4
OBIIEE
KOJIMYECTBO
YACOB 11O 102 13

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHUE

JlaTa
KosaunvecTBo yacoB H3YYeHUs

w/n Tema ypoka

Konrpoabubie  IIpakTuueckue

B
cero padoThI padoThI

TexHuka 6€30MacHOCTH Ha ypOKax
Oouosornu. BBOIHBIN 1 IEPBUYHBIN

1 WHCTpYKTaX. bruomorus kak 1
KOMIUIEKCHAs HayKa U KakK 4acTh
COBPEMEHHOTO O0IIECTBA

2 JKuBnie cucTeMBl U UX CBOMCTBA 1

YpoBHEBas OpraHu3anus )KUBbIX
CUCTEM

HcTopust OTKPBITHS U U3YYECHUS
kietku. Knerounas Teopust

5 XUMHUUYECKUN COCTAB KJIETKHU 1

MuHepasbHbIC BEIIECTBA KIETKHU, UX
Ouosornveckas poJb

Meroasl MOJIEKYJIAPHON U
KJIETO4YHOM Onosnoruu. MHCTpyKTax
no Th. IIpaktuueckas pa6orta Ne 1
7 «M3ydyeHrie MeTo10B KJIETOUHOU 1 0.5
ouomnoruu (xpomarorpadus,
anekTpodopes, muddepeHirnanbHoe
ueHtpudyruponanue, [1L[P)»
Opranndeckue BEIECTBA KIETKH —
6enku. Uuctpykrax no Th.
8 JlaboparopHas pabota Ne 1 1 0.5
«O06HapyxeHue OEJIKOB C IOMOIIIBIO
KaueCTBEHHBIX PEaKIIUii»

CaoiicTBa, Knaccuduxanus u
byHKIIMHA OEITKOB

Opranuveckuie BemecTBa KIETKH —
YTIIEBOIBI

10

11 Opl"&HH‘I@CKH@ B€IICCTBA KJICTKHU —

JIMITU A bI

Hyxneunnossie kucnotsl. JJHK u

12
PHK. UnctpykTax no Th.
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JIaGoparopnas pabota Ne 2
«MccnenoBanre HyKIEMHOBBIX
KHCJIOT, BBIJACJIICHHBIX U3 KJICTOK
Pa3IMYHBIX OPTaHU3MOBY

13

14

15

Crpoenne u pynkuun ATO. Ipyrue
nykneosunrpudocdars (HTD)
Cexsenuponanue JTHK. MeTobl
T€HOMMKH, TPAHCKPUIITOMUKH,
IIPOTEOMUKH

MeToabl CTpyKTypHOI OHOJIOTHH

16

17

18

Tunel knerok. [Ipokapuornueckas
KJIETKa

CrpoeHne 3yKapuoTUYECKOM KIIETKH.
HNuctpykrax no Th. [IpakTnueckas
pabota Ne 2 «3yueHue CBOWCTB
KJICTOYHON MEeMOpaHbI»

[ToBepXHOCTHBI anmapar KJIeTKH

0.5

19

OnHoMeMOpaHHbIE OpraHOW/IbI
xietku. MucTpykraxk o Th.
[IpakTuueckas pabora Ne 3
«V3yueHune 1BUKEHUS LIUTOILIIa3MBbI B
PaCTUTENIbHBIX KJIETKaX»

0.5

20

[TonyaBTOHOMHBIE OPraHOWIBI
KJICTKH: MATOXOHJIPUH, TUTACTH/IBI.
Wucrpykrax no Th. JlabopaTopHas
paborta Ne 3 «MccnenoBanue
IUIa3MOJIN3a U JIeTUIa3MOJIn3a B
PaCTUTENIbHBIX KJIETKaX»

0.5

21
22

HememOpanHble opraHon/Ibl KIETKU

Crpoenue u GyHKIUH s11pa

23

CpaBHHTENbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. MHCTpyKTax 1no
Tb. JlaGopatopnas pabora Ne 4
«M3ydyeHue cTpoeHHs KIETOK
Pa3IUYHBIX OPraHU3MOBY

0.5

24

ACCUMMITAIINS ¥ TUCCUMPIISIIAS —
JIBE€ CTOPOHBI MeTabomm3Ma. THUIbl
oOMeHa BemiecTB. MTHCTpyKTax 1Mo
Tb. JlaGoparopnas pabota Ne 5
«3yueHne KaTaIuTHYECKOU
aKTUBHOCTH (DEpMEHTOBY
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25

26

DepMEHTaTUBHBIN XapaKTep PeakLui
KJICTOYHOTO MeTaboyn3Mma.
Wucrpykrax no Th. JlaboparopHas
paborta Ne 6 «3yuenue
(epMEHTAaTHBHOTO pacLICTIIICHUS
MepOKCHa BOJOPO/IA B
PaCTUTENBHBIX U )KUBOTHBIX
KIIETKax»

benku-akTuBaTopsl U OENKH-
WHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIH THIT 0OMEHa BEUIECTB

dorocunTe’

29

XemocuHre3. MucTpykTax no Th.
JlaboparopHas pabota Ne 7.
«CpaBHEHHE TIPOIIECCOB
($OTOCHHTE3a M XEMOCHHTE3a)

0.5

30

AHa’poOHBIE OpraHu3mMbl. Bub
opoxenns. Mactpykrax mo Th.
JlaboparopHuas pabota Ne 8
«CpaBHEHHE TIPOIIECCOB OPOKECHUS U
JIBIXAHUSD)

0.5

31

32

33

AspoOHbBIE OPraHU3Mbl. JTaIbl
SHEPTEeTUYECKOro OOMeHa
OHeprust MEMOPaHHOTO IPaJUeHTa
npoToHoB. Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3bI

Peakunu MaTpUIHOTIO CUHTE3a

34

35

Tpanckpunuus — MaTpUYHBINA
cunre3 PHK

Tpancnsauus u e€ srarbl

36

Konnposanue ammnuokucinot. Poib
pudocom B OmocuHTe3e Oenka

37

38

Opranu3zaiys reHoMa y npokapuor u
9yKapuoT

MounekynsipHble MEXaHU3MBI
9KCIIPECCUU T'€HOB Y dYKapHOT

39

Bupycsl — BHEKIIETOUHBIE (DOPMBI
KHM3HH U OOJIMTaTHBIC TIAPA3UTHI.
[TpakTuyeckas padora Ne 3
«CoznaHnue MoJeNiu BUPYCa»

0.5
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BupycHsle 3a06051eBaHUS YelIOBEKa,
KUBOTHBIX, PACTCHUM.

40
HanorexHonmoruu B 6uooruu u
MEIUIINHE.

41 KonTponbnas padora Ne 1 "Knerka"

42 JKu3HEHHBIN UK KICTKH

43 Martpuunsiii cunre3 JJHK
Xpomocomebl. MucTpykTax no Th.

44 JlabopaTtopHas padora Ne 9 05
«3yueHne XxpoMOCOM Ha rOTOBBIX '
MUKpOTIperaparax»

45 JleneHue KIeTKH — MHTO3
Tunsl kietok. Kapuokunes u
nutokuHes. Muacrpykrax o Th.

46 JlaboparopHast pabota Ne 10 05
«HabroieHre MuTO3a B KJIIETKaxX '
KOHYMKa KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax)»

47 Perynsus >kKM3HEHHOTO ITUKJIIA
KJIETOK

48 Opranusm Kak €IMHOE 11eJI0e
Tkanu pactenuil. MTHCTpyKTax 1o

49 Tb. Jlabopatopnas padora Ne 11 0.5
«M3yueHne TKaHeN pacTEHUI
TkaHU )KHBOTHBIX U YEJIOBEKA.

50 Wucrpykrax no Th. JlabopaTopHas 05
pabota Ne 12 «/3y4yeHue TkaHei '
KUBOTHBIX)»

Opransl. CucTeMbl OpraHoB.

51 Wucrpykrax no Th. JlabopaTopHas 05
pabota Ne 13 «/3y4yeHue opraHos '
IBETKOBOT'O PACTEHUS»

52 Omnopa Tena OpraHu3MoB

53  JIBmxeHHe OpraHu3MOB

o4 [Intanne oprann3zMoB
[MuTaHue MO3BOHOYHBIX KHUBOTHBIX.

55 [MumeBapuTenpHas cucteMa
YeloBeKa

56  JlpIxaHue OpraHu3MOB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U

YCJI0BCKa
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58

59

TpaHcnopT BeleCcTB y OpraHu3MoB

KpOBeHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX
JKHUBOTHBIX U YCJIOBCKa

60
61
62

Beinenenue y opranusmMoB
3amura y OpraHu3MoB

NMMyHHas cuctema 4enoBeKa

63

64

PaznpaxxumocTs u perynauus y
OpraHu3MOB

I'ymopanbHas perymsuus u
SHAOKPUHHAS CHCTEMa )KHUBOTHBIX U
YelioBeKa

65

®opMBbl pa3MHOXKEHHSI OPTaHU3MOB

66
67

ITomoBoe Pa3MHOXKCHHC

Meiio3

68

I'amerorenes. O0pazoBaHue u
Pa3BUTHC IMOJIOBBIX KJIETOK.
Wucrpykrax no Th. JlabopaTopHas
pabota Ne 14 «M3ydenue cTpoeHHS
IIOJIOBBIX KJICTOK Ha I'OTOBBIX
MHKpOIIpenapaTax»

0.5

69

WNHnuBunyansHOE pa3BUTHE
OpPraHU3MOB — OHTOI€He3. 3aKyajgKa
OpPraHOB M TKaHEW M3 3apPOJIBIIIEBBIX
JIUCTKOB

70

Poct u pazBuTHE JKUBOTHBIX.
Wuctpykrax no Th. JlabopaTopHas
paborta Ne 15 «BrisiBnenue
MIPU3HAKOB CXOJICTBA 3apO/IBIIICH
MIO3BOHOYHBIX KUBOTHBIX»

0.5

71

PasMHOkeHHME U pa3BUTHE PACTEHMIA.
Wucrpykrax no Th. JlabopaTopHas
paborta Ne 16 «CTpoeHne opranoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHI»

0.5

72

73

74

KonrtponsHast padora Ne 2
"Ctpoenune u QyHKIIMH OPTaHU3MOB.
PasMHoOxeHue u pa3Butne
OpraHu3MoB".

I/ICTOpI/IH CTAHOBJICHUSA U PA3BUTHUA
TCHCTUKH KaK HAayKU

OCHOBHBIE IOHATHS U CUMBOJIBI
renetuku. MHcTpykrax no Th.

0.5
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JIaGoparopnas pabora Ne 17
«Jpo3oduna kak 00BEKT
TCEHCTUYCCKUX I/ICCHGILOBaHI/II;'I»

75

3aKOHOMEPHOCTH HACIIEIOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas pabota
Ne 4 "M3yuenue pe3ynbTaToB
MOHOTHOPUAHOTO CKpPEIIUBAHUS Y
npo30¢uib"

0.5

76

77

IIuTonornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIINBAHUS
AHanuzupylolniee CKperuBaHue.
Hemnonnoe nomuHupoBaHue

78

JurubpuaHoe cKkpenrBaHue.
[IpakTuueckas pabora Ne 5
«M3ydeHue pe3yabTaToB
JUTUOPUTHOTO CKPEUIUBAHUS Y
JPO30(UITBDY

0.5

79

[MuTonoruyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

80

81

CuemieHHoe HaclaeJOBaHue
MIPU3HAKOB

XpoMOCOMHasi TEOpHs
HaCJIEICTBEHHOCTH

82
83

84

T'eneTuka momna
I'enoTnn kak 1nejxocTHas cucTeMa

I'eneTn4ecknii KOHTPOJIb Pa3BUTHS
pacTeHul, )KUBOTHBIX U YEIIOBEKA

85

86

N3MeHUYnBOCTH MpU3HAKOB. BHibl
N3MEHYUBOCTH

MO,I[I/I(I)I/IKaI_II/IOHHaH HN3MCHYHUBOCTD

87

88

BaprannoHHBIN psa U BapUallMOHHAS
kpuBas. acTpykrax o Th.
JIaGoparophas padota Ne 18
«HccnenoBanne 3akOHOMEPHOCTEN
MOJIU(UKATTOHHONW U3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»

I'enoTHIMYECKass U3MEHUUBOCTb.
KomOunHaTHBHAsS H3MEHYHBOCTD

0.5
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89

MyTannoHHast U3MEHUYHUBOCTD.
Nucrpykrax no Th. [Ipaktuueckas
pabota Ne 6 «Mytauuu y 1p0o30(puIIbI
(Ha rOTOBBIX MUKpOIpenapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAl[MOHHOTO
npoiiecca. DMUTCHETHKA U
SIIUTI'CHOMUKA

I'eneruxa yenoseka. [IpakTuyeckas
paborta Ne 7 «CocraBiieHHE U aHATU3
POAOCIOBHON»

MeTtoapl MEIUIIMHCKON T€HETUKU

0.5

93

3HayeHne MEIUIIMHCKON T€HETUKH B
MPEAOTBPALICHUH U JICUCHUU
reHeTHYECKHUX 3a00/1eBaHu I
YyeJIoBeEKa

94

OCHOBHBIE TTOHSTHUSA CCIICKIIHUH.
Wucrpykrax no Th. JlabopaTopHas
pabota Ne 19 «M3ydenue copToB
KYJIbTYPHBIX PAaCTEHUN U IOPOL
JIOMAITHUX XHBOTHBIX)

0.5

95

MeTob1 CeNneKIMOHHON pabOTHI.
Wucrpykrax no Th. JlabopaTopHas
pabota Ne 20 «M3yueHune MeTo10B
CEJIEKIIUU PACTCHUIN»

0.5

96

97

98

99

100

JlocTrKEHMsI CENEKIUN PacCTEHUH U
*KUBOTHBIX. MHCTpYKTax no Th.
[IpakTnueckas padora Ne 8
«IIpuBUBKa pacTeHHI»

CoxpaHeHnue, n3y4eHue u
HCII0JIb30BAHNE T€HETUYECKUX
pecypcoB

brotexHonorus Kak Hayka U OTpacib
npousBoacTBa. MHcTpykTax no Th.
[IpakTruyeckas padora Ne 9
«M3yueHnue oObEKTOB
OMOTEXHOJIOTUN»

OcHoBHBIC HaIlpaBJICHUA
CUHTETUYECKOU OMOJIOTHH.
XpOMOCOMHaH " TCHHAaA MHXXCHCPH.

KonTponbnas padorta Ne 3
"3aKOHOMEPHOCTH
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HaCJICACTBCHHOCTH U

U3MEHYUBOCTH".
101 MemuumHCcKrEe OMOTEXHOJIIOTHHA
102 [ToBTOpeHue, 06001IeHNE,

cUCTEMATH3aUs 3HAHUH .
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Jupexrdp Kboy «Hayunétickas COIII umenn

l"arapuna 10.A.» baxuncgpaitexoro paiionzy
RBHOE BiOgES
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