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Pabouas mporpamma kypca no BeiOopy «IIpakTHKyM MO HUTOJIOTUN» HA YPOBHE CPETHETO
obmero o00pa3oBaHUs COCTaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yJbTaTaM OCBOCHUS
OenepanbHoit  OOpazoBatenbHOil  [Iporpammbl  cpemHero  obmiero  oOpa3oBaHus,
npeacraBieHHbIx B @I'OC COO, B cooTBeTCTBUU ¢ deaepalbHON pabouell mporpaMMoin 1o
yuebHoMy npeamery «lIpakTHKym Mo IMTOJIOTHUH», a TaKKe Ha OCHOBE (elnepanbHOil paboueit
POrpaMMbl BOCITUTAHUSI.

Kypc mo BeIOOpY «[IpakTUKyM 1O LWTOJOTHH» TIPEAHA3HAYCH [UIS MPOPHIHLHOIO
€CTECTBEHHOHAYYHOI'O KJlacca, a TaKkKe JUIsd yYalluxcs Henpo(WIbHBIX KJIACCOB IS
HOJJICpXKAHUS U YIyOJieHus 0a30BbIX 3HAHUU 1Mo Ouosoruu. OH MpeaHa3HAYeH TS yIaluXCs
10 -11 kmacca, >kenaroUMX BBIOpaTh OMOJOTHMIO JJIS JAJbHEHIIEr0 OOYYEHHUs, a TaKkKe JUIs
yYaIuxcsi, MPOSIBISIONINX HHTEpEC K OWOJOTMH, HUTOJNOTHH. M3ydeHHe Kypca MOMOXKET
MPOBEPUTH  IEIeCO00Pa3HOCTh  BBIOOpa MPO(PECCHOHAIBHON  JEATENLHOCTH — OYAYIIETo
BBITYCKHUKA.

Peanuzanus ecrecTBEHHO-Hay4yHOW HANpaBICHHOCTH pabodel MmporpamMmbl y4eOHOro MpeaMera
«IIpakTUKyM IO LUTOJOTUU» OCYIIECTBIISETCS C HUCIIOJIb30BAaHUEM OOOPYAOBAHHUS IIKOJBHOTO
KBanTopuyma.

Lenu:

e @opMUpOBaHME Yy Y4YAIIMXCSd HAYYHOIO TIIOHHMAaHHS OCOOCHHOCTEH CTPYKTYpHOH U
(GYHKLIMOHATIBHON OpraHU3alyu KIeTOK U TKaHel KUBBIX OPraHU3MOB

e VYrnyOiieHue U paclIMpeHre 3HaHUM 00 OOMIMX MPUHIMIIAX CTPOSHUS M (YHKIMOHUPOBAHUS
KJIETKH

3aoauu:

o Ilo3HaKOMHTBH yHamMxcs ¢ UCTOPUEN pa3BUTHUS LIUTOJIOTUU

e Pacmumputh 3HaHUS 0 QYHKIMOHUPOBAHUU KIIETOK KMBBIX OPIaHU3MOB

o JlaTe mpeacraBieHue O 3HAYEHUU LIUTOJIOTMH B HACTOAILEE BpEMs

o Ilo3HaKOMUTH yHaIIUXCs CO CTPOCHUEM M (PYHKIIUSAMH KJIETOYHBIX OPTaHOUIOB

e H3yunTh 0COOEHHOCTH CTPOEHUS U PYHKIIMOHUPOBAHUS TKaHEN )KUBBIX OPraHU3MOB

e CdopmupoBaTh y ydammxcs O0OLIEOMOJOTMUECKHE TOHATHS O KIETOYHOM CTPOEHHH,
B3aMMOCBS3M CTPOEHHUS U QYHKIUH KIETOUYHBIX CTPYKTYP

e 3aKkpenuTh HaBBIKK PabOThI ¢ MUKPOCKOIIOM, J1a00paTOpHbIM 000py10BaHUEM

o IloaroToBuThs ydammxcs K yCHEIIHOM CJade TOCYAAPCTBEHHOW WTOTOBOM aTTECTALMM 110
6uonoruu.

e IlogoToBuTh yuammxcs K HOPOJOHKEHHIO OOpa3oBaHMsI M CO3HATENBHOMY BBIOOpY
npodeccuu B 00J1aCTH MEAULIUHBI, CEIBCKOI'0 X035HCTBA, OMOTEXHOIOTHH.

DopMBI OpraHu3aun O6V‘-ICHI/I}I

[Tpy u3ydyeHuu ydeOHOTO MpeaMeTa NMPUMEHSIOTCS KakK TPaJUIMOHHBIC, TaK U JIUCTAHIMOHHBIE
dbopMbl opranuzanuu o0ydeHus. JucTtaHIMOHHbIE (GOPMBI O0yUYEHUS PEau3ylOTCS B OCHOBHOM C
OpUMEHEHHEM  MH()OPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHBIX ~ CeTe  MpH  OMOCPEIOBaHHOM
B3aMMOJICHCTBUH ¢ 00Y4aIOIIUMUCS.

C HCcronp30BaHMEM JTUCTAHIIMOHHBIX OOPa30BaTENIbHBIX TEXHOJOTHH MOTYT OpPIraHHW30BBIBATHCS
Takue BHJIbI Y4eOHOM NEeATENbHOCTH, KaK: — YPOKH; — JIEKIUH, — OHJIAWH-KOHCYJIbTAILIUH,
NpaKTUYEeCKHEe 3aHATHUS; — J1abopaTopHble pabOThl; — KOHTPOJIbHbIE PA0OTHI; — CAaMOCTOSTEIIbHBIC
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paboThl; - MPAKTUKYyMbI; - TPEHUPOBOYHBIC YMPAXKHEHUS C HCIOJIH30BAHHMEM 00pa3oBaTEIbHbBIX
mwiathopM; - OHJIAMH-TIPOEKTHI; - TecTupoBanue B Google Forms
.B03M0OXXHOCTh IMCTaHIIMOHHOTO 00ydeHus mo npeaMery OOpazoBaTeNbHBIA Mpolecc Ben&Tcs ¢
MIOMOILBIO TUCTAHUUOHHBIX TEXHOJOrui. IlmannpoBaHne 37I€KTPOHHBIX 3aHATHI OCYLIECTBISAETCA
0e3 Hapymenuil TpedoBannii CanlluH mKosabl 0 MPOJOIKUTENIBHOCTH HENIPEPHIBHOTO IPUMEHEHUS
TEXHUUYECKUX cpencTB. OpraHusyrorcs OHJalH U oduiaiiH ypoku U 00pa3oBaTeNIbHBIE COOBITHS.
[1po10KUTENBHOCTD AIEKTPOHHOTO YUeOHOTO 3aHATHS HEe TpeBbimaeT 30 MUHYT.
IIpoxo/KUTEILHOCTh HENpPEepPbHIBHOIO NPUMEHEHUSI TEXHHYECKHUX CpeIcTB 00y4YeHHs Ha
3aHATHH

Bpemsi 1esiTeJIbHOCTH B 3aBHCMMOCTH OT KJjacca,
Buji HenpepbIBHO 1eATeIbHOCTH MHH.

10 - # kaace 11 -it knacc
[IpocmoTp cratnyeckux n3obpaxeHuit Ha | 20 20
9KpaHaxX OTPAKCHHOTO CBEUCHUS
[TpocMoOTp BUAEOCIOKETOB, (PUIEMOB 25 25
[TpocmoTp nuHamMuuecKkux n3odpaxkenuii | 20 20
Ha dKpaHax OTPaKCHHOTO CBEYCHUS
PaboTa ¢ n3o6paxxeHneM Ha 25 25
WHIUBUIYAILHOM MOHUTOPE
KOMITbIOTEPA U KJIABHATYpPOU
[IpocnymmBanue ay1uo3aniucu 20 20
[IpocnymmBanue ayIMo3anucu B |20 20
HAYIIHAKAX

Dopwmsl /10 no yuebHoMyY Kypey «IIpakTHKYyM [0 LIUTOJIOTHHY
OO6pazoBaTenbHbIE BUIEO, (PUITBMBI, CEOKETHI
Tpenaxépspl, MpakTUKyMbl Ha 00pa30BaTEIbHBIX MIIATHOpPMax
Pecypcer MHTEpHET
[IpakTUKyMBI C UCTIOIB30BAaHUEM 3JIEKTPOHHOTO MPHIIOKEHUS K YUEOHUKY
BuptyanbHbie 1abopaTopHble pabOThI
Jlexuuu ¢ TEOPETUYECKUM MaTepHaIoM
Jlnanornyeckue BbICKa3bIBAHUS HA OHJIANH YPOKax
CamocrositenbHbie 3amanus B Google Forms
DopMBI KOHTPOJISA
KoHTponb ocyniecTBisercs peryispHO TUCTaHIIMOHHO
e [IuceMeHHble paboThI (pa3BEPHYTHIE OTBETHI HA BOIIPOCHI), pEeLICHHUE 3aj1a4, 0(OpMIICHUE
71a00paTOPHBIX U MPAKTHYECKUX PabOT
e KOHTpOIJIb HaBBIKOB IMAJIOTUYECKON M MOHOJIOTUYECKON peun (Mpe3eHTalnu, YyCTHbIE
cO00IIeHNs)
e 3anoJHeHue TalJuI, CXeM

IInanupyemble pe3ybTaThl 0CBOEHHS Y4eOHOI0 Kypca

JIn4HOCTHBIE pe3yJIbTAThI B c()epe OTHOLIEHHH 00y4arommXxcs Kk cede, K CBOeMy 310pPOBbIO,
K NMO3HAHMIO cels:



OpHUCHTAlHA 06yqa10m1/1xcsl Ha JOCTHIKCHUC JIMYHOTI'O CHACTbhA, pC€ain3allui0 MO3UTUBHBIX
’KH3HCHHBIX TICPCTIICKTHB, MHUIIHATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOIPE/CICHHIO, CIIOCOOHOCTh CTaBUTh LEIH U CTPOUTH JKU3HCHHBIC
TUIaHBL;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS K CaMOPa3BUTHIO U CAMOBOCIHUTAHHUIO B
COOTBETCTBUH C OOIICUCIIOBCUYCCKUMHU IIEHHOCTSIMA M HJCaaMd  IPa)IaHCKOTO
o0riecTBa, MOTPEOHOCTh B (PU3UIECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSIX CIIOPTHBHO-
03JI0POBUTEIIBHOM JCATEILHOCTHIO;

NPUHATHE W peaju3alys [EHHOCTeH 3I0pOoBOro W 0Oe3omacHoOro obOpas3a >KH3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY
¥ TICUXOJIOTMYECKOMY 3/I0POBBIO;

HETIPUSATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB.

JIM4HOCTHBIE pe3yJbTaThbl B cepe oTHOmeHUH oOyuyaromuxcsi K Poccnu kak k Poaune
(OteuectBy):

poccuiickasi MIEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHMCKOM HAEHTUYHOCTU B
HOJHUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTU K UCTOPHUKO-KYJIBTYPHOH OOLIHOCTH
poccuiickoro Hapoja © cynb0e Poccuu, marpuoTH3M, TOTOBHOCTh K  CIYKCHHIO
OteuecTBy, €ro 3aIUTE;

YBaXKEHHE K CBOEMY Hapoly, 4YyBCTBO OTBETCTBEHHOCTH Iepen PommHOH, ropmoctu 3a
CBOM Kpaii, cBOI0 PouHy, IponuIoe 1 HacTosAIee MHOITOHAIMOHAIBHOT O Hapoaa Poccuu.

JInuHOCTHBIE pe3yJibTaThl B c(hepe OTHOLIEHUI 00y4aIOIHXCHA K 3aKOHY, FOCYAapCTBY U K
IrpaKIaHCKOMY 001IeCTBY:

IPAKJAHCTBEHHOCTh, TIPa)KJIaHCKasi IMO3MLMS AKTUBHOTO U OTBETCTBEHHOI'O YJI€HA
pOCCHUICKOro 00IIEeCTBa, OCO3HAIOIIET0 CBOU KOHCTUTYLIMOHHBIE MpaBa U O0S3aHHOCTH,
YBAXKAIOLIETO0 3aKOH M NPABOMOPSAAOK, OCO3HAHHO NPHUHUMAIOLIErO TPagULMOHHBIC
HAI[MOHAJIbHBIE M 00IeYeIOBEUeCKHEe T'YMaHUCTHUECKHE U JIEMOKPATUUECKHE [EHHOCTH,
TOTOBOI'O K YYaCTHIO B OOIIECTBEHHOM KU3HU;

MpU3HAHUE HEOTYY)XIaeMOCTH OCHOBHBIX TpaB U CBOOOJ 4YelOBEKa, KOTOpHIE
MPUHAJICKAT KAXKJAOMY OT POXKIEHUS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX
npaB ¥ cBOOOJ 0e3 HapylleHHs MpaB U CBOOOJ APYTUX JIHIl, TOTOBHOCTh OTCTAaUBATh
cOOCTBEHHBIC TIpaBa U CBOOOJBI YEJIOBEKA M TpakJIaHWHA COTJIACHO OONIENPU3HAHHBIM
INPUHIMIIAM M HOPMaM MEXIYHapOJHOTO mpaBa M B cooTBeTcTBUM ¢ KoHcturynuei
Poccuiickoit @eaepanuu, mpaBoBasi ¥ MOJIUTAYECKASI TPAMOTHOCTB;

MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pPa3BUTHUS HAyKU H
0OIIECTBEHHON MPaKTUKH, OCHOBAHHOE HAa JMANIOTE KYIbTYp, a TAaKXkKe Pa3NUYHbIX (HopM
OOLIECTBEHHOTI'O CO3HAHUI, OCO3HAHHE CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

JInuHoCTHBIE pe3yJabTaThl B chepe OTHOMIEHHIT 00y4aIOIIUXCH € OKPYKAIOIMMH JTIOAbMH:

HPaBCTBEHHOE CO3HAaHWE W TIOBEJCHHE Ha OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX
LIEHHOCTEM, TOJIEPAHTHOTO CO3HAHUS U NMOBEACHUS B OJUKYJIBTYPHOM MUPE, TOTOBHOCTH
U CITIOCOOHOCTH BECTH TUANIOT C APYTUMH JTIOJbMU, JOCTUTATh B HEM B3aMMOIIOHUMAaHMSI,
HaXOJIUTh OOIIME LT U COTPYAHUYATD JIJIST UX IOCTHKCHUS;

NPUHATUE  T'YMAaHUCTHYECKUX  LEHHOCTEH,  OCO3HAHHOE,  YBAXKHUTEIBHOE U
I00poXkKeNnaTeTbHOE OTHOIICHUE K APYroMY YelIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;
CIOCOOHOCTH K COTIEPEKUBAHUIO U (POPMUPOBAHUE TTO3ZUTUBHOTO OTHOIIEHUS K JIFOJSM, B
TOM YHCJI€ K JIMIAM C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3J0pOBbS M WHBAJIUAAM;
OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3HYECKOMY H
MICUXOJOTHYECKOMY 3/IOPOBBIO APYTUX JIFOJEH, YMEHHE OKa3bIBaTh MEPBYIO TOMOIIIb;
(dbopMUpOBaHHE BBIPAKCHHOW B TMOBEJACHUM HPABCTBEHHOW MO3UIIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIILHOMY BBIOOPY 100pa, HpaBCTBEHHOTO CO3HAHMS M TTOBEICHUS
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Ha OCHOBE YCBOCHHUS OOIIEYETIOBEYECKMX I[CHHOCTEH M HPABCTBEHHBIX UYBCTB (UECTH,
JI0JITa, CIIPABEIJTMBOCTH, MUJIOCEPIHS U APYKEITIOOHS);

® Da3BUTUE KOMIIETEHIMH COTPYJHUYECTBA CO CBEPCTHUKAMHM, JETBMU MJIAJIIErO
BO3pacTa, B3pOCIbIMH B 00pa30BaTeNbHOM, OOLIECTBEHHO IMOJIE3HOM, Yy4eOHO-
HCCIIEI0BATENIBCKOM, IPOCKTHOM U IPYTUX BUJIAX JEATEIBHOCTH.

JIMYHOCTHBIE pe3yJbTaTbhl B c(epe OTHOLIEHUN O00YYAIONIUXCH K OKPY:KAOIIEMy MHUPY,
JKHBOM NPHUPO/e, Xy10:KeCTBEHHOH KYJIbType:

® MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YypPOBHIO pa3BUTHUS  HAyKH,
3HAYUMOCTU HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BIIaJICHUE
JIOCTOBEPHOM MH(MOpMAIMel O TEepPEeNOBBIX JOCTIKEHUSAX M OTKPBITUSX MHUPOBOU H
OTEUYECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 yCTpPOWCTBE MUpa U
00I11eCTBA;

® TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM 4YHCJIE CcamMOo00pa30BaHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOIIEHHWE K HENpPEepbIBHOMY OOpPa30BaHHUIO
KaK yCIIOBHUIO YCIIEUTHOM MpodecCuoHaIbHOM 1 O0IIECTBEHHOM €SI TEIbHOCTH;

® DKOJIOTUYECKAash KyJIbTypa, O€peXHOe OTHOILIECHUS K POJHOW 3emile, MNPUPOIHBIM
OorarctBam Poccum ¥ Mupa; MNOHUMaHUE BIUSHUSA COLIMATBHO-3KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHME MPHUPOJHON M COLMAIBHOW Cpelpl, OTBETCTBEHHOCTH 3a
COCTOSTHUE MPUPOTHBIX PECYPCOB; YMEHUS U HABBIKM Pa3yMHOTO MPHUPOIONOIB30BaHUS,
HETEPIIMMOE OTHOLIEHUE K JEHCTBUSAM, MPUHOCALIUM BpPEI 3KOJOTWHU; MPUOOpEeTeHHE
OTIBITa 3KOJIOTO-HAIPABJICHHOM 1€ATEIbHOCTH;

® DOCTETHYECKOE OTHOLICHHS K MHpPY, TOTOBHOCTh K O3CTETHUYECKOMY OOYCTPOWCTBY
COOCTBEHHOIO ObITA.

JIuyHOCTHBIE pe3yabTaThl B cdepe (PU3MYECKOro, NMCUXO0JOIHYECKOro, COLHUAIBHOIO H
aKajgeMM4ecKoro 0,1aronoJy4usi 00y4ammxcs:

e (usnueckoe, HMOIIMOHAIBHO-TICHXOJIOTUYECKOE, COLIMATIbHOE Onarormnoiy4dne
oOydaromuxcsi B OJKU3HM 00pa3oBaTelIbHOW OpraHU3allid, OIIYIIEHUE JCTbMH
0€30MacHOCTH U NICUXOJIOIMUECKOro kompopTra, MUHPOPMAIIMOHHON 0€301aCHOCTH.

MeTtanpeaMeTHble  pe3yJbTaTbl OCBOEHUS OCHOBHOM  00pa3oBaTelbHONl  MporpaMmbl
IIpEeJICTaBJICHbI TPEMs IpyNIaMH YHUBEpCaIbHBIX YueOHbIX aeiictuii (Y'Y ]]).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

BbinyckHUK HayuMTCs:

® CaMOCTOSITEJIbHO ONPEAENATh L€, 3aJaBaTh INApaMeTpbl M KPUTEPUH, IO KOTOPBIM
MOJKHO OIIPENEIUTb, YTO LENb JOCTUTHYTA;

® OIICHUBATh BO3MOJKHBIE TIOCIIEACTBUS JOCTUKEHHS TOCTABJICHHON 1I€JIU B JAESITEIbHOCTH,
COOCTBEHHOM KU3HU M KU3HU OKPYXKAIOIIUX JIHOAEH, OCHOBBIBASICH Ha COOOpa)KEHUSIX
ATUKHU U MOpaJI;

e CTaBUTh U (HOPMYyIUPOBaTh COOCTBEHHBbIE 33Jaud B 00Opa30BaTEIbHON JAEATEIILHOCTH U
JKU3HEHHBIX CUTYalHSIX;

® OIIGHMBATh pECypChl, B TOM YHCIE BpeMs U Jpyrue HeMmaTepualbHbIE PECYpPCHI,
HE0OXO0UMBbIe JJIs JOCTUKEHHUSI TIOCTABJICHHOM LIETH;

e BBHIOMpaTh MyTh JOCTHKEHHUS LE€JIM, IUIAHMPOBAaTh pEIIeHHE IIOCTABJICHHBIX 3ajad,
ONTUMU3HUPYS MaTepHAJIbHBIE U HEMATEPUAJIbHBIE 3aTPaThl;

e OpraHu3oBbIBaTh A()(PEKTUBHBIA TMOUCK PECypcoB, HEOOXOAMMBIX I JTOCTHXKEHUS
IMOCTaBJICHHOM IICIIH;

® COIOCTABJIATH IOJYUYEHHBIH PE3yJbTaT AECATEIBHOCTH C IOCTABICHHOM 3apaHee LEJbIO.
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIe el CTBUS

BbinycKHUK Hay4uTCH:



® WCKaTh U HAXOJUTh 000OIIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4, B TOM YHCJIE, OCYIIECTBISAThH
pa3BepHYTHI MHGOPMAIIMOHHBIA MONCK W CTAaBUTh Ha €r0 OCHOBE HOBBIC (YUcOHBIC U
MO3HABaTEJIbHbBIC) 331a4H;

® KPUTHYECKHU OIICHMBaTh M MHTEPHPETUPOBATh HHGOPMALMIO C PA3HBIX IMO3UILIUHI,
pacro3HaBarh U (PUKCUPOBATh MPOTUBOPEUNs: B UHHOPMAIIMOHHBIX HCTOYHUKAX;

® UCIOJb30BATh PA3IUYHBIE MOJECIbHO-CXEMATUYECKHE CpPEACTBa JUIsl MPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€M W OTHOLICHWH, a TAaKXKe IPOTUBOPEUYUM, BBISBICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

® HAaxOJUTh M NMPHUBOJUTH KPUTHUECKUE APTYMEHTHI B OTHOIICHUH ACHCTBUN U CYXKIACHHUI
JIPYroro; COKOMHO U Pa3yMHO OTHOCUTBHCA K KPUTUUYECKUM 3aMEUaHUSM B OTHOILIECHUU
COOCTBEHHOTO CY)KJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

® BBIXOJWTH 32 PaMKH y4eOHOTO MpeIMeTa W OCYHIECTBIIATH IIEJICHAMPABICHHBIA MOMCK
BO3MOXHOCTEH Il IIUPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB ICHCTBHS,

e BBICTpauBaTh MHAUBHUIYAJIbHYIO 00Pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAS OTPAHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHHUS;

® MEHSTH U YACP>KUBATh Pa3HbIC MO3UIIMU B TIO3HABATEILHOMN ACATEIHHOCTH.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA
BohinycCKHUK HAy4YUTCH:

® OCYIIECTBISTH JICTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMHU
(kak BHYTpH 00pa3zoBaTENbHOM OpraHu3alliy, TaKk W 3a €€ NpeaesaMu), MoaAOupaTh
MApTHEPOB ISl JICIOBOM KOMMYHHUKAIIMHA HCXOJ1 M3 COOOpPaKCHUU Pe3yJIbTaTUBHOCTH
B3aMMOJICHCTBHS, a HE JINYHBIX CUMITATUH;

® [IpU OCYIIECTBJICHHH TPYNIOBON pabOThl OBITh KaK PYKOBOJIWTEIEM, TaK U HWICHOM
KOMaHJIbl B Pa3HbIX poJiAX (T€HEpaTop HJEH, KPUTUK, HCIIOJHUTENb, BBICTYNAIOIINN,
9KCTEPT U T.1.);

® KOOPAWHHPOBATh M BHINOJIHATH PAOOTy B YCIOBUSAX PEATBHOTO, BUPTYAIBLHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

® pa3BepHYTO, JOTUYHO MU TOYHO H3JaraTb CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHHEM
aJIeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

e pacno3HaBaTh KOH(MIUKTOTCHHBIE CHUTYallMd M TPEIOTBpAIiaTh KOHQGIUKTHI 10 HUX
aKTHUBHOM (Da3bl, BHICTpaUBaTh JIEJIOBYIO U 00pa30oBaTEIbHYI0 KOMMYHHKAIIUIO, n30eras
JUYHOCTHBIX OLIEHOYHBIX CYKIEHUU.

IIpeaMeTHbIE pe3ybTaThI
BBINTyCKHUK HAy4UTCS:

—  OLIGHMBATh POJIb OMOJIOTUYECKUX OTKPBITHI M COBPEMEHHBIX MCCJICIOBAHUM B Pa3BUTUU
HayKHU U B IPAKTUUYECKON JEATEIbHOCTH JIIO/IEH;

—  OLIGHMBaTh POJIb OMOJOTUH B (OPMHUPOBAHWUU COBPEMEHHOW HAyYHOW KAapTUHBI MHpA,
MIPOTHO3UPOBATH MEPCHIEKTUBBI PA3BUTHS OHOJIOTHH;

—  YCTaHaBIIMBAaTh U XapaKTEPHU30BaTh CBSI3h OCHOBOIOJIATAIOIINX OMOJOTHYECKUX TMOHATUM
(kmeTka, OpraHusM, BUI, IKOCHCTeMa, Ouocdepa) ¢ OCHOBOIOIATAIOMIMMH TMOHITUSAMH APYTUX
€CTECTBEHHBIX HAYK;

—  TPOBOAHWTH Y4eOHO-HCCIEAOBATENbCKYIO MAESITENbHOCTh IO OHOJIOTHH: BBIABUTATH
TUTIOTE3bI, IIAHUPOBATh paboTy, OTOMpaTh M MPeoOpPa3OBBHIBATH HEOOXOIUMYIO WH(MOpMAIIHIO,
MPOBOJIUTh AKCHEPUMEHTHI, HHTEPHPETUPOBATH PE3YJIbTATHI, JENaTh BBIBOJAbI HAa OCHOBE
MOJTYYCHHBIX PE3YJIbTATOB;

— BBIBIATH M OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH KIETOYHOTO YpPOBHS
OpTraHU3aINH KU3HU;

—  yCTaHaBIMBAaTh CBSA3b CTPOEHUS U (DYHKIUH OCHOBHBIX OMOIIOTMYECKUX MAKPOMOIEKYII,
UX pOJIb B IIPOIECCaX KJIETOYHOI0o MeTaboImn3ma;
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— pewmaTh 3amauyd Ha ompeneneHue nocieaosarenbHoctd HykineotuaoB JHK u uPHK
(MPHK), antukononos TPHK, mocinenoBarenbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oeka, MPUMEHSI S
3HAHUS O PEAKIUAX MATPUUHOTO CUHTE3a, TEHETUYECKOM KO/JIe, aHTUIapaJLJICIbHOCTH, PUHIIUIIE
KOMILIEMEHTAapHOCTH;

— JenaTh BBIBOABI 00 H3MEHEHHSX, KOTOpPhIC MPOU3OHAYT B TMIPOIECCaX MATPUIHOTO
CHUHTE3a B Clly4ae U3MEHEHHUs MocaeaoBaresibHocT Hykiaeotu10B JIHK;

— cpaBHHMBaTh (a3l JENICHUS KIETKH; peliaTh 3a/ladl Ha OINpeAelicHUe U CPaBHECHHE
KOJIMYecTBa reHetnueckoro marepuana (xpomocom u JIHK) B kierkax MHOTOKJIETOYHBIX
OpPTaHU3MOB B Pa3HbIX (pa3ax KIECTOYHOTO I[UKJIA;

—  BBUIBJISTH CYIIECTBEHHBIE NPHU3HAKM CTPOCHUS KIETOK OPraHU3MOB pa3HbIX LAPCTB
JKUBOUM TIPUPOJBI, YCTAHABIMBATH B3aUMOCBSI3b CTPOCHUS M (DYHKIMHA YacTe W OPraHOHIOB
KJIETKH;

—  000OCHOBBIBATh B3aUMOCBSI3b IJIACTHYECKOTO M SHEPreTUYeCKOro 0OMEHOB; CpaBHUBATH
MPOLECCHl MIACTUYECKOTO W JHEPreTHYeCKOro OOMEHOB, MPOUCXOSIIMX B KIETKAX KUBBIX
OpraHU3MOB;

—  ONpeAeNATh KOJIMYECTBO XPOMOCOM B KJIETKaX PAaCTEHHUU OCHOBHBIX OT/EJIOB HA PAa3HBIX
sTanax >KU3HEHHOTO IUKJIA;

—  pelaTh TeHETUYECKUE 3a]]a4i Ha JUTUOPUIHOE CKpElIBaHUE, CLIECTIIICHHOE (B TOM YHCIIe
CIEIJICHHOE C TI0JIOM) HAacJIeIOBaHMWE, AHAJIU3MPYIOUIEE CKPEIIMBAHUE, MPUMEHSS 3aKOHBI
HACJIEJCTBEHHOCTH U 3aKOHOMEPHOCTHU CLETNIEHHOTO HACJIEI0BAHHUS;

—  pacKpbIBaTh MIPUYUHBI HaCJEACTBEHHBIX 3a00JIeBaHUH, apryMeHTHUPOBaTh
HEO0OXOUMOCTh MEp MPEAYNPEKACHUS TAKUX 3a00ICBaHUII;

—  CpaBHHBATh pPa3HbIE CMIOCOOBI PA3MHOXKEHHUS OPTaHU3MOB;

—  XapakTepu30BaThb OCHOBHBIE 3TAlbl OHTOT€HE3a OPraHU3MOB;

—  BBIIBJISITH MPUYMHBI U CYIIECTBEHHBIC NMPHU3HAKU MOIU(DUKAIMOHHON M MYTallMOHHOW
U3MEHYUBOCTH; 0OOCHOBBIBATH POJIb U3MEHUYUBOCTH B €CTECTBEHHOM U UCKYCCTBEHHOM OTOOpE;

—  00OCHOBBIBATh 3HAUEHHE PA3HBIX METOJIOB CEJICKIIMH B CO3JAaHHH COPTOB PACTCHHIA,
MOPOJ )KUBOTHBIX M IITAMMOB MUKPOOPTaHU3MOB;

— OOOCHOBBIBaTH TPHUYMHBI H3MEHSEMOCTH W MHOrooOpasus BHUIOB, MPUMEHSs
CUHTETUYECKYIO TEOPHIO IBOJIIOLIUU;

—  XapakTepu30BaTh MOMYJSIUI0 KaK €IUHUILY SBOJIOIUH, BHUJ KaK CHCTEMATHUYECKYIO
KaTerOpHIO U KaK pe3yabTaT IBOJIOLUY;

—  YCTaHaBIIUBATh CBS3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI;

—  COCTaBIISITh CXEMBI TMEpPEHOCa BEIIECTB M HHEPrUu B DJKOcHUCTeMe (CeTH MHUTaHMs),
MIPOTHO3UPOBATH WX U3MEHEHHUSI B 3aBUCUMOCTH OT U3MEHEHHS ()aKTOPOB CPE/IBI;

—  apryMeHTHPOBATh COOCTBEHHYIO MO3UIUIO MO OTHOLICHHUIO K AKOJIOTMYECKUM MTpodieMaM
Y TOBEJICHUIO B IPUPOIHOU CpETIE;

— 000CHOBBIBaTh HEOOXOJUMOCTh YCTOMYMBOTO pAa3BUTHS KaK YCIOBUS COXPaHEHUS
o6uocdepsr;

— OLEHHBATh MPAKTHYECKOE U 3TUYECKOE 3HAYEHHE COBPEMEHHBIX MCCIECJOBAaHUN B
OMOJIOTHH, METUIIUHE, YKOJIOTUH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY;

—  BBISBJIATH B TEKCTE OHMOJOTHYECKOTO COAEp)KaHMs MpoOIeMy W apryMEHTHPOBAHHO ee
OOBACHATE;

—  TIPeICTaBIATh OMOJIOTHYECKYIO HH(OpPMAIIHMIO B BUJIE TEKCTa, TAOIUIIBI, CXeMBbI, Tpaduka,
JUarpaMMbl M JIeNIaTh BBIBOJIBI HA OCHOBAaHWHU TPEJCTABICHHBIX aHHBIX; MPEoOpa3OBHIBATH
rpaduk, TabnuIly, TUarpaMmy, CXeMy B TEKCT OMOJIOTHYECKOTO COJepKAHUSI.

BBINYCKHUK TOJTYYHUT BO3MOXHOCTh HAYUUThCS:
—  0pP2aHU308bl18aMb U NPOBOOUMb UHOUBUOYATLHYIO UCCTIE008AMENbCKYI0 0eSIMENbHOCHb O
buonoeuu (uiu  pazpabameigamsv  UHOUBUOYAIbHLIL  NPOEKM):  blOGU2AMb  2UNOME3bl,
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naaHuposams  pabomy, omoOupames U HpPeodpaz0evieamsb  He0OXO00UMYI0  UHGOpMayUio,
nPoBOOUMb IKCHEPUMEHMbL, UHMEPNPEMUPOSAms pe3yibmanmvl, 0elams 6bl800bl HA OCHO8e
NOJYYEHHBIX Pe3YIbMamos, npedCcmaesiams NPOOYKmM C80UX UCCIe008AHULL

—  NPOCHO3UPOBAMb NOCAEOCMBUSL COOCMBEHHBIX UCCAEO08AHUL C YUeMOM IMUYECKUX HOPM
U IKOI02UYECKUX MPeOOBaAHUL;

—  Bbloensimb CYWecmeeHHble 0COOEHHOCU JHCUSHEHHbIX YUKI08 npedcmasumerell pasHblx
0moenn8 pacmeHuil U MUno8 HCUBOMHbBIX, U300PAACAMb YUKIbL PA3BUMUSL 8 BUOE CXEM,

—  AHAIU3UPOBAMb U UCHOIB308AMb 6 PEUeHUU YYEOHbIX U UCCAe008AMENbCKUX 3a0ay
uH@opmMayuro 0 cOBPEMEHHbIX UCCIE008AHUAX 8 DUOIO2UU, MeOUYUHEe U IKOIO2UU,

—  apzsymenmuposams HeoOX00UMoCmb cunmesa eCmecmeeHHO-HAYYHO20 u
COYUOSYMAHUMAPHO20 3HAHUS 8 INOX)Y UHDOPMAYUOHHOU YUBUIUIAYUU,

—  UCNONb306aMb  NPUOOPEmeHHble KOMNEMeHYuUu 6 NPAKMUYECKol OesimeibHOCmU U
NOBCEOHEBHOU  JHCUBHU O  NPUOOpemeHuUss Oonvlma O0essmelbHOCmU, npeouecmsyoujel
npoghecCcUoHANbHOL, 8 OCHO8E KOMOPOLUL 1edicum OU0I02Usl KaK yueOHblll npeomen.

Conep:xanue

BBenenue

Mertonpl n3ydenust kietku. Llutonorusi- Hayka o KieTke. 3HaUeHHE LUTOJIOTUU B HACTOSIIEE
BpeMsi. Micropus nzydenus nutoaorud. Mukpockor. cTopust OTKpBITUS. MUKPOCKOIIA.
OTtpaboTka HaBBIKOB PabOTBI C MUKPOCKOIIOM.

Crpoenne u (pU3H0JIOTHS KICTKH.

[TnasmaTrueckas MeMOpaHa KIETKU.

XKunkocTHo-KpUCTaIIMUEeCKass MOJeNb  KJIeToyHoW MeMmOpanbl. CBoiicTBa M (QyHKIMH
asMaTuuecko memOpanbl. CTpyKTypHas opraHu3auusi IUIa3MaTHUYecKOd MeMOpaHBbI.
Tpancnopt BemiecTB uepe3 MmemMOpany: Auddy3usi, 0CMOC, SHAOLUUTO3 U IK30IIUTO3, aKTUBHBIN
Tpancnopt. MckyccTBeHHas «kietouka Tpayoey. [Inasmonus u nemnazmonns.

Knerounas crenka pactenuil. lluronanazma u e€ opranouabl. OcOOEHHOCTH CTPOEHUS KIIETOK
AyKapuoT (Ha MpUMeEpe PacTUTEITHHON KJIETKH). MeMOpaHHbIE U HEeMEeMOpaHHBIE OpPTaHOMIbI
KJIETKH. MeTonbl H3ydeHHsl CTpOeHHS M (DU3MOJIOTUM pacTUTeNbHONW KieTku. KierouHoe
CTPOEHUE PpPACTUTEIbHOW KJeTKU. [lmacTupasl. XUMUYECKME M ONTHYECKHE CBOWCTBA
(OTOCHHTETHYECKMX NHUIMEHTOB, QuiyopecueHus xiuopoduuia. IlodydeHne BBITSKKH
xnopopusia. Paznenenne nurmentoB  (mo Kpaycy). PasgeneHue NHrMEeHTOB METOAOM
OymakHOi xpomarorpaduu. OOHapyxeHue npouecca pOTOCHHTE3A.

OHJomna3MaTuyeckasi cerb, KoMiuiekc [ombmxu, MutoxoHapuu. KierouHoe npixanue (Ha
npUMepe PacTUTEIbHOM KieTKH). Onpe/eneHre akTHBHOCTH JIbIXaTeIbHbIX (DePMEHTOB.
VYceTpuuHbIN anmapaT MOKPOBHOM TKaHM pacTeHud. Boaublil pexum pactenuil. Onpenenenue
MHTEHCUBHOCTHU TPAaHCIUPALIUU.

Crpoenune U QPyHKIIMOHUPOBAHKE KJIETOK MOKPOBHON TKaHM pacTeHUil. MuHepaabHOE MUTaHUE
pacTeHUN.

Ctpoenne u GyHKIIMOHUPOBAHUE KIIETOYHOTO siipa. XpoMmatuH. Sapeimko. JKU3HEHHBIN UK
kJeTok. Penponykuus kinerok. HabmogeHne MuTo3a B KJIETKaX PacTCHHM.

CrtpoeHue rpubHOMN KIETKHU (Ha MpUMepE IIIECHEBBIX TPUOOB).

Paz6op 3apanuit EI'D mo 6uonoruu: 6mok «L{utonorus.

XHMMHYECKHI COCTAB, CTPOCHUE H )KU3HEAEATEIbHOCTh KJIETKH.

Opranuyeckne MoJieKysbl. buononmumepsl — O€nKd; CTPYKTYpHas OpraHu3anus
(mepBUYHasl, BTOPUYHAS, TPETHUYHAS U YETBEPTUYHAS CTPYKTYPHAsl OpraHu3alus MOJIEKy Oenka
U XUMHUYECKHE CBsI3M, HUX yxaepkuBatomue). CBoicTBa O€JNKOB: BOJOPACTBOPUMOCTb,
TEepMOIaOUIBbHOCTD, MIOBEPXHOCTHBIN 3aps U Ap.; JeHaTypauus (oOpatumas U HeoOpaTumast),
peHaTypanus — OHOJOTMYECKHH CMBICT W TpakTH4eckoe 3HadeHue. DyHKIMHM OETKOBBIX
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MoJekya. buonorndyeckue katanm3zaTopsl — O€NKH, MX KJIacCH(HKAIMsA, CBOWCTBA U POJIb B
obecrnieueHnHu mpoueccoB xu3HenearenbHocTu. JJHK — Monekynbl HacienqcTBEHHOCTH; UCTOPUS
U3y4eHUs. YPOBHU CTPYKTYPHOM OPTaHM3aLUU; CTPYKTYpa IMOJIMHYKICOTUIHBIX LIETIEH, IIPABUIIO
KoMILIeMeHTapHoCcTH  (mpaBwio Yapradda), nBoiinas coupanb (Yorcon u  Kpuk);
ouonornueckas ponb [IHK; renernueckuii Koz, cBoiicta koga. Penymmkanus JJHK, nepenaua
HACJICICTBEHHOW HWHGpOpMAIMM U3 TMOKOJIeHUs B TMokosieHus. llepemaua HaciencTBEHHOM
uHpopManuu wu3 sApa B nurommasmy; TtpaHckpumnius, PHK, crpykrypa u ¢yHKumu.
HUudopmanmonusle (MaTpUuHbIE), TpaHCHOPTHbIE, puOocoManbHble U peryniaropusie PHK.
«Manble» MOJNEKyJbl W HUX poib B OOMEHHBIX Ipoleccax. Peanuzanus HacieaCTBEHHON
uHpopmanuu. buonorudeckuit cmpicn OenkoB B KieTke. TpaHCKpHUMIMs, €€ OMOIOTHYEeCKUil
CMBICJI U 3Ha4eHHe. TpaHCIsIus, €€ CyIHOCTb U MEXaHU3M.

[lepenaua wHacneacTBeHHONM uWHGOPMAUMU B psAy KIETOYHBIX IOKOJEHUM —
pPasMHOKEHHE KJIETOK. MHTOTHYECKHH IHUKI: MHTEepdasza — MEepHOJ MOATOTOBKH KIETKH K
nenenuto, penymnukanus JHK; muro3, ¢asel mMuToTHYeckoro neieHus M MpeoOpa3oBaHUE
xpomocoM B HHX. (MexaHu3M 0Opa3oBaHHs BEpETEHA JEJIECHUS WU PACXOKICHHE JTOYEPHUX
xpomocoM B anadase). buonoruueckuii 3HaueHue Muro3a (0Oecroiioe pazMHOKEHHE, POCT,
BOCIIOJTHEHHE KJIETOUHBIX MOTEPh B (PU3MOJOTMYECKUX U MATOJIOTMYECKHUX ycioBusx). [lonsTue
0 pereHepauuu. HapylieHne HWHTEHCHBHOCTH KIETOYHOTO pPa3MHOXKEHUS U 3a0oJeBaHUE
YelnoBeKa M IKMBOTHBIX. [leproabl 0Opa3oBaHMs TOJIOBBIX KJIETOK: Pa3MHOXKEHHE U POCT.
Ilepuonbl co3peBaHus — Meno3. Dtambl Meio3a. [Iponecchl KOHBIOraMM M KpPOCCEHIOBEpa.
buonoruueckoe 3HaueHre U OUOIOrMUECKUN CMBICIT MEH03a.

MeTa00113M.
OOMeH BeIeCTB M IMPEBPAICHUE SHEPIMHM B KJICTKE — OCHOBA BCEX IPOSBJICHHE €€
JKU3HEIEATEIILHOCTH., Karanurtnueckux XapakTep peaxuit oOMeHa BELIECTB.

KomnapTMenTanusamus mpoueccoB MeTaboin3ma U Jokanu3anus crneneduueckux GepMeHToB B
MeMOpaHaxX ONpPEJEICHHbIX KIETOUYHBIX CTPYKTYp. OHEpreTudeckuil oOMeH; CTpyKTypa U
¢ynkuun AT®. Dransl sHepreTndeckoro odmMeHa. [1oAroTOBUTENBHBIN 3Tal, POk JIU30COM,
HernoyiHoe (0ecKucIopoiHoe) paciieruienue. [loHoe KUCIOpOIHOE OKHCICHUE; JOKOJIU3AIUs
nporeccoB B MUTOXOHJpuUsAX. CompspkeHHe pacilelUIeHHe TIIIOKO3bl B KIETKE C PacnajoM U
cuntezoM AT®. dotocuHTe3; cBeTOBas (haza U OCOOECHHOCTH OpraHU3AIMU TUJIAKOUIOB TpaH,
JHepreTuyeckas IeHHOCTb. TeMmHOBas (a3a (oTocuHTE3a, MpoOIecChl, B HEHl NpoTeKarollue,
UCIIOJIb30BaHUE DSHEPruu. 3HaueHHe (OTOCHMHTE3a, KOCMHUYECKas poJib pacTeHUil. 3HaueHue
(doTOoCHHTE3a U TYyTH €T0 MPOAYKTUBHOCTH.

PasmHoKeHHEe H pasBUTHE.

CriocoObpl pa3MHOKEHUSI y pacTeHud U KUBOTHBIX. [lapreHorene3. OHTOreHes.
OMOpuoHanbHoe  pazButue. OCHOBHBIE  3aKOHOMEPHOCTH  JpoOJjeHus;  oOpa3zoBaHUE
OJTHOCJIOMHOrO  3apofblmia-  OnacTynsl. lacTpynsmus; 3aKOHOMEPHOCTH  0Opa3oBaHUs
JBYXCIIOMHOTO  3apOJbIIIA-TacTpyibl.  3apoAbIIIEBBIE  JUCTKM WM MX  JajbHeWmas
muddepennmponka. [lepBuuHblil opranorenes (Helpysnsuus) U ganbHedmas aquddepeHnnpoBKa
TKaHeil, OpraHoB M cHUCTeM. Perymsuus 5>MOpHOHATIBHOTO pPAa3BUTHA; JETEepPMUHALUA U
smOpuoHanpHas uUHAYKUUA. [loctamOpuonansHoe pa3Butue. lIpsMoe u HempsMoe pa3BHUTHE.
JKv3HEeHHbIE LUKIIBl pa3HBIX TPYNI OPraHU3MOB. Perynsnuus WHAMBHIYaIbHOTO pPa3BUTHSL.
[TpyunHBl HapyIIEHUH pa3BUTHS OPraHU3MOB. 3aKOHOMEPHOCTH MOCTAIMOPHOHAIBHOTO MEpHoa
pasBuTHs. Hempsimoe pa3BuTHE; MOJHBI W HENOJHBIA MeTamopdo3. buonornyeckuii cmbicn
pazButus ¢ Mmeramopdo3oMm. CTaauu MNOCTIMOPHUOHATIBLHOTO pPAa3BUTHS (JIMYMHKA, KYKOJKa,
umaro). [Ipsimoe passutue.

HaceacTBeHHOCTh M H3MEHYUBOCTH OpPraHu3MoB.
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3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB, BbIsBIEHHbIE  [.Mennenem.
['mbGpuaonoruyeckuii MeToJ H3y4eHHUs HacleACTBEHHOCTH. MOHOTMOpHIHOE CKpellBaHUeE.
3akonbl Menpensa. MHOXKECTBEHHbIE ajliesid. AHaIU3UpYolee cKpemuBanue. urudopunnoe u
HOJUTMOPUIHOE CKpEIlMBaHHE. XPOMOCOMHAsl TEOPHsl HACJIEICTBEHHOCTHU. ['pymnibl cLerieHus
reHoB. ClemieHHOe HacienoBaHue Ipu3HakoB. 3akoH T.Moprana. IlonHoe u HemoisHoe
CLUCIUICHHE TEHOB; pPAacCTOSHUE MEXKIy TI€HaMH, paclOjOKEHUE B OJHOM XPOMOCOME;
FEHETUYECKHE KapThl XpoMocoM. ['eHeTnueckas cTpykTypa MoJIoBbIX XpoMocoM. HacnenoBanue
IIPU3HAKOB CLEIUICHHBIX C IOJOM. ['€HOTHII Kak LenocTHas cucrema. Bsaumoneincrsue
aJJIENIbHBIX U HEAJUIEIbHBIX T€HOB B OIIPEIEIICHUE IPU3HAKOB.
OcHoBHble (OpMBI U3MEHYMBOCTU. ['eHOTHMNHMUYeckas H3MEHUYMBOCTh. Myrtanuu. CBoiicTBa
myTanuid. [IpyuuHbl 1 YacToTa MyTaluii; MyTareHHble ()aKTOpPbl. DBOIIOLMOHHAS POJIb MyTallUi
JUI IPAKTUKU CEJIbCKOTO XO03s1MCTBA M OMOTEXHOJIOTHU

XHMHYeCKHIl cOCTaB, CTPOEHHE H JKM3HeeSI TeIbHOCTh KJIeTKH.

Opranuueckrie MOJEKyNbl. buomomumepbl — O€NKH; CTPYKTypHasi OpraHu3anus
(nepBUYHasl, BTOPUYHAsA, TPETUYHAS U YETBEPTUYHAS CTPYKTYpHasi OpraHu3alus MOJeKys Oeska
U XHMHYECKHE CBS3M, WX ylepxkuBawomue). CBoiicTBa O€NKOB: BOJOPACTBOPUMOCTb,
TEPMOJIAOUIILHOCTH, TIOBEPXHOCTHBIN 3apsia M Ap.; AeHaTypauus (oOparumas u HeoOpaTtumasi),
peHarypauus — OHMOJOTMYECKUH CMBICT M MpakTudeckoe 3HaueHue. DyHKIUU OETKOBBIX
MoJekys. buonorndyeckne katanmzaTopsl — OCNKH, WX KJIACCHU(HUKAIMI, CBOWCTBA M POJb B
obecrnieueHuu mpoueccoB xuzHenearenbHocTu. JJHK — Monekysnbl HacieqcTBEHHOCTH; UCTOPUS
U3YYEHHUS. YPOBHHU CTPYKTYPHOIH OpraHu3aluy; CTpyKTypa MOJIMHYKICOTHAHBIX LIETIEH, IPaBUIIO
KoMIUIeMeHTapHocTu  (mpaBuiio  Yapradda), nBoitHas coupans (Yorcon u  Kpuk);
ouonornueckas posnb [IHK; renernueckuii kox, cBoiicta koga. Penymmkanus JJHK, nepenaua
HACJIECTBEHHOW HWHGpOpMAIMK U3 TOKOJIeHUsT B TMoKosieHus. llepemaua HaciencTBeHHOM
uHpopMauuu u3 sapa B uurTomnasMmy; TpaHckpunuus, PHK, crtpyktypa u ¢dynkuun.
WNudopmannonHble (MaTpU4HbIE), TpPaHCIOPTHBIE, pubocoManbHble U peryiasTopHsie PHK.
«Manble» MOJNEKyJbl W HUX pOJb B OOMEHHBIX Ipoleccax. Peanuszanus HaciaeJICTBEHHOMN
uHpopmauuu. buonorndeckuit cMpica OenKoB B KieTke. TpaHCKpumnius, ee OMOJOTHYecKUit
CMBICH 1 3HaueHue. TpaHciAlus, ee CYyIIHOCTh U MEXaHU3M.

Ilepenaua HacieacTBeHHOM wuHGpoOpManMM B Py KIETOYHBIX MOKOJIEHHH —
pa3MHOXXEHHME KJIEeTOK. MUTOTHYECKMH WHKI: HHTepda3za — MepHoJ] TMOATOTOBKH KIETKH K
nenenuto, penymmukanus JIHK; muTo3, ¢a3zpl MUTOTMYECKOrO [€NEeHUs U INpeodpazoBaHHE
XpoMocoM B HuX. (MexaHu3M 00pa3oBaHHs BEpEeTE€HA JEIEHMSI U PACX0XKJICHUE JT0UYEPHHUX
xpomocoM B aHada3ze). buonmormueckuii 3HaueHue murTo3a (Oecroyioe pa3MHOXKEHHUE, DPOCT,
BOCITIOJTHEHHE KJIETOUHBIX MOTEPh B (PU3NOJOTMYECKUX U MATOJOTMYECKHUX ycioBusx). [lonsTue
0 pereHepauuu. HapymieHne MHTEHCHUBHOCTH KJIETOYHOTO Pa3MHOXKEHUS U 3a0ojieBaHME
yelloBeKa U JKUMBOTHBIX. llepmonbl oOpa3oBaHMsI TOJOBBIX KJIETOK: Pa3MHOXKEHHE U POCT.
Ilepuons! co3peBaHuss — Meno3. Otamnbl Meio3a. [Ipoueccel KOHBIOTaMM M KPOCCEHIOBEPA.
buonoruueckoe 3HaueHre U OUOIOrMUECKUN CMBICIT MeH03a.

MeTta0oau3Mm.
OOmMeH BemecTB W TPEBpalleHUEe YHEPTUU B KIETKE — OCHOBA BCEX IPOSBICHHE €€
JKU3HEAEATEILHOCTH. Karanutnueckux XapaxkTep peakuuii obMmeHa BEIIECTB.

KomnapTMmenTanusamus mpoueccoB MeTaboin3Ma U JoKalu3anus crnenepuueckux GepMeHToB B
MeMOpaHax ONpeAETeHHbIX KJIETOUYHBIX CTPYKTYp. OHEpreTMyeckuid oOMEH; CTpyKTypa u
¢byakun AT®. Dtansl sHepreTuueckoro oomeHna. [loAroToBUTENbHBIN 3Tal, POjib JIH30COM,
HenonHoe (OeckucnopogHoe) pacuierieHue. [oaHoe KUCIOPOAHOE OKHCIEHUE; JIOKOIU3aAIHs
poLeccoB B MUTOXOHIpUAX. CompspkeHHe pacileryieHHe TIIIOKO3bl B KIJIETKE C pacrlajoM U
cure3zoM AT®. @ortocuHTe3; cBeToBas (aza U OCOOCHHOCTU OpPraHM3ALMHU THIAKOMJOB T'paH,
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JHEpreTuYecKas IeHHOCTb. TemHOBas (a3a (oTocuHTE3a, MpOIecChl, B HEH MpoTEeKaroulue,
WCIIOJIB30BaHUE HHEPruu. 3HaueHHe (HOTOCHMHTE3a, KOCMUYECKas pOJib pacTeHU. 3HAYCHHE
(doToCHHTE3a U TTyTH €TO MPOAYKTUBHOCTH.

Pa3mHo:xeHue U pa3BUTHE.

CriocoOpl pa3MHOKEHUS y pacTeHud U JKuUBOTHbIX. [lapreHorene3. OHTOreHes.
OMOpuoHanbHoe  pa3Butue. OCHOBHBIE  3aKOHOMEPHOCTH  JpoOJjeHus;  oOpa3zoBaHHE
OJTHOCJIOWHOTO  3apofplma-  OmacTynbl. lacTpynsmus; 3aKOHOMEPHOCTH  0Opa3oBaHUs
JBYXCIIOMHOTO  3apOJBIIIA-TacTpyibl.  3apOABILIEBBIE  JUCTKM WM MX  JajbHEWIIas
muddepennmpoka. IlepBuunblii opranorenes (HeWpyssiuus) U aanbHelas auddepeHunpoBka
TKaHell, OpraHoB M cucteM. Perymasuus 5>MOpHOHAIBHOIO pAa3BUTHA; JETEpPMUHALUA U
sMOpuoHanpHas uHAyKuusA. IlocramOpuonansHoe passutue. llpsmoe M HempsiMoe pa3BUTHE.
JKv3HeHHBIE LUKIIBI pPa3HBIX TIPYNIl OPraHU3MOB. Peryisinius WHAMBHIYaIbHOTO Pa3BUTHA.
[TprynrHbI HApYIIEHUH PAa3BUTHUS OPraHU3MOB. 3aKOHOMEPHOCTH HOCTIMOPHUOHATIBHOTO MEPHUO/Ia
pazBuTHs. Hempsimoe pa3BUTHE; TOJHBIA M HEMONHBIM MeTaMopdo3. bruomorndeckuid cMbICI
pasBuTHs ¢ Meramopgo3oM. Craauu MOCTIMOPHUOHANBHOTO pa3BUTUS (JIMYMHKA, KYKOJIKA,
umaro). [Ipsimoe pazBurue.

HacJsieacTBEHHOCTHh M I3MEHYHBOCTH OPraHU3MOB.

3aKOHOMEPHOCTH  HACJIENOBaHUs  INPU3HAKOB,  BbIABIEHHbIE [ .Mennenem.
['uOpunonornyeckuii MeToJ HU3y4EHHUs HACIEACTBEHHOCTH. MOHOTMOpPHUIIHOE CKpEIIMBAHUE.
3akoHbl Menjensa. MHOXXECTBEHHbIE ajliesid. AHaIU3Upyollee ckpeluBanue. Juruopuntnoe u
NOJUTHOPUIHOE CKpelMBaHue. XPOMOCOMHAs TEOPUSl HACIEICTBEHHOCTU. ['pyIIibl CLETICHUS
reHoB. ClEIUIEHHOE HacienoBaHue MNpu3HakoB. 3akoH T.Moprana. IlosHoe u HemonHoe
CLCIUIEHWE TEHOB; pacCTOSHUE MEXIy TIE€HaMH, paclojOKE€HUE B OJHOM XPOMOCOME;
TEHETHUYECKUE KapThl XpoMocoM. ['eHeTnueckas CTpykTypa MnoJIoBbIX XpoMocoM. Hacnenosanue
IPU3HAKOB CLEIJICHHBIX C MOJOM. ['€@HOTHI Kak LenocTHas cucreMa. BzaumonelicTtBue
AJUIENIbHBIX U HEAJUIEIbHBIX T€HOB B OIIPEEIICHUE IPU3HAKOB.

OcHoBHBIE (HOPMBI W3MEHYMBOCTH. | eHoTHNUUYecKass W3MeHUYMBOCTh. Mytanuu. CBoiicTBa
myTaiuid. [IpyuuHbl 1 YacToTa MyTaluid; MyTareHHble (hakTopbl. DBOMIOLMOHHAS POJIb MyTallui
JUISI IPAKTUKU CEIbCKOTO XO035HUCTBA U OMOTEXHOJIOTUU

JlabopaTopHbie padoThl

1. Tlornomienne BoABI pacTUTeNnbHOM KkieTkoi. [Imazmomus u gemnmazmonus. (Ilomyuenue
MCKYCCTBEHHOM “‘kiieTouku TpayOe»)

2. ®oToCUHTETUYECKUE TUTMEHTHIL. [lonyyeHne cnupToBOM BBITSKKH CMECH TUTMEHTOB.
(Paznenenue nmurmenToB (1o Kpaycy).

3. Paznienenne murMeHTOB METOAOM OyMa)KHOU XpomaTorpaduu.

4. OnTudeckre CBOMCTBA (POTOCHHTETHYECKUX MUTMEHTOB. DIyopecieHIus XJI0poduiLia.

5. ®oroceHcubunM3Mpyromlee AecTBUe XJIopoduiia Ha peaklHio TepeHoca Bojopona (1o
['ypeBuuy).

6. YcnoBus, HeoOXomumble Ans mpoiecca ¢dotocuHTe3a. OOpazoBaHUE caxapa B IJHUCTBIX
pactenus mipu ¢potocunteze. O6HapyxkeHue GOTOCUHTE3a KpaXMaIbHOU MTPOOOH.

7. Yder $hOTOCHHTE3a METOJIOM ACCUMILIAIIMOHHON TTPOOBI.

8. Onpenenenne akTUBHOCTU KaTaja3bl ra30METPUUECKUM METOOM.

9. Onpenenenrie aKTUBHOCTH NIEPOKCUAAZBI.

10. Onpenenenue HHTEHCUBHOCTH TpaHCHHpPAUU K0OaIbTOBBIM MeToAoM (1o [ Tamno).

11. BnusiHMe BHEIIHUX YCIIOBUM Ha MPOIIECC T'YTTAIUH.

12. MUKpOXMMHYECKHI aHAIM3 30JIbI PacTeHUs. BwlaeneHue KUCIOT KIETKaMU KOpPHSI U €ro
pacTBOpsioLIas AESITEIbHOCTbD.

13. HaGmronenue MuTo3a B paCTUTEIILHON KIIETKE.

14. Ctpoenue miaecHeBOro rpubda.
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15. Pemenue 3a1a4 1o MOJIEKYJISIpHOH OMOJIOTHH

16. Pemenue 3a1a4 o TeMe: MUTO3 U MEHO3

17. PelreHue reHETUUECKHX 3a1a4

18. Pemenue 3amay, pabota ¢ TaOIMIEH TEHETHYECKOTO KOIa

19. Ilpaktuueckass pabora B mapax M0 HNOBTOPEHHIO AJTOPUTMOB DPELICHUN MO3HABATEIbHBIX
OMOJIOTMYECKHX 3a1a4

20. Pemienue Cl1oKHBIX OMOJIOIrMYECKHX 3a0a4
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TemaTudeckoe IIAaHUPOBaHHUE,

KJIACCHI 10r
KOJINYeCTBO 4acoB 34
Ne Ne Tema ypoka DJeKTpoHHbIE HN(POBBIE 00pa3oBaTEIbHbIE PECYPChI
ypoka | ypoka
B
TEME
Ctpoenne u pU3HOIOTHS KIETKH

1 1 bubnnoreka IIOK: caiitr — URL: https://educont.ru/ - Tekcrt: 37IeKTPOHHBIH
MeTo/1bl U3y4eHUsI KICTKH POII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 3neKTPOHHBIH

2 2 YBenuuuTeabHbIe TPHOOPHI POIII: caiit — URL: https://resh.edu.ru/subject/13/10/ - TekcT: 31K TPOHHBIH

3 3 CTpyKTypHasi OpraHU3anus MIa3MaTHUECKOM bubimoreka LIOK: caiit — URL.: https://educont.ru/ - TekcT: 37eKTpOHHBIIH
MeMOpaHbI

4 4 TpaHCOpPT BEIIECTB Yepe3 MeMOpaHy bubimoreka [{OK: caiit — URL.: https://educont.ru/ - TekcT: 37€KTpOHHBIIH

5 5 Tpancnopt BemiecTB yepe3 MeMOpaHy bubnuoreka LIOK: caiit — URL.: https://educont.ru/ - TekcT: 3IeKTpOHHBIN

6 6 B03MOYKHOCTH MOTJIONICHHUS BOIBI PACTUTEIBHOMN POII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 3MeKTPOHHBI#H
Kietkou. JIP

7 7 CTpoeHue KJIETOUYHON CTeHKH PACTCHUH POII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 3neKTpOHHbII

8 8 doToCHHTETHYECKUE TUTMEHTHI. [lomyuenue bubmmoteka LIOK: caiitr — URL: https://educont.ru/ - Tekct: 3neKTpOHHbI#
CIIUPTOBOMU BBITSIKKH CMECH MUTMEHTOB. JIP

9 9 PazneneHue MUrMeHTOB METOJIOM OYMaXKHOM POII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 3neKTPOHHBIH
xpomarorpaduu. JIP

10 10 Onrtuveckue CBOUCTBA (POTOCHHTETHYCCKUX bubnmnorexa LIOK: caiitr — URL: https://educont.ru/ - Tekct: 3eKTpOHHbI#
nurMeHToB. dayopecuenius xaopoduia. JIP

11 11 dorocencubummsupyroiiee aericteue xiopodmnia | POIII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 31eKTpOHHBII
Ha peakIuIo neperoca Bogopoaa (o I'ypesuuy).
JIP
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12 12 YcnoBust, HEOOXOIUMBIE JIISL ITPOIEcca bubmmoreka LIOK: caiit — URL.: https://educont.ru/ - TekcT: 371€KTpOHHBII
dorocunTe3a. OOpa3zoBaHUe caxapa B JTUCTHSIX
pactenus npu porocuntese. OOHaApyKEHHE
dborocuHTe3a KpaxManbHOU poboit. JIP

13 13 VYuer GpoTOoCHHTE3a METOOM aCCUMUIIAIIHOHHOM POIII: caiir — URL.: https://resh.edu.ru/subject/13/10/ - TekcT: 3a€KTPOHHBI#H
npoOsl. JIP

14 14 Pemrenue 3amau mo teme «DOTOCHHTE3) bubmmoreka [{TOK: caiit — URL.: https://educont.ru/ - TekcT: 271€eKTpOHHBII

15 15 DHI0M1a3MaTHYeCcKast CeTh, KOMILIEKC [ 0yb Ky, POII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 3neKTPOHHBII
MHUTOXOHPHH

16 16 Kierounoe Jpixanue bubmmoreka LIOK: caiit — URL: https://educont.ru/ - Tekct: 31eKTpOHHBII

17 17 OnpenencHre akTHBHOCTH KaTalas3bl POII: caitr — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 31eKTpOHHBI#H
ra3oMeTpUYECKUM meTofom. JIP

18 18 OnpezencHre akTHBHOCTH MEpOKCHIa3bl. JIP POIII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 31eKTPOHHBIH

19 19 Pemenue 3amau mo teme «KieTouyHOE IBIXaHUE) bubmmoreka [TOK: caiit — URL: https://educont.ru/ - TekcT: 271€KTpOHHBII

20 20 VYcThU4HBIN anmapar NOKpoBHOM TkaHu pactenuit. | POILIL: caiit — URL: https://resh.edu.ru/subject/13/10/ - TekcT: 351eKTpOHHBIN
BonHblii pexxum pacTeHui

21 21 OmnpeneneHre HHTEHCUBHOCTH TPAHCITHPAIIN bubmmoteka LIOK: caiitr — URL: https://educont.ru/ - Tekct: 3neKTpOHHbII
K00anbToBBIM MeToIoM (110 [ITamo). JIP

22 22 BnusiHrie BHEIIHUX YCIOBHI Ha MPOIECC POII: caitr — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 31eKTPOHHBI#H
ryrrauuu. JIP

23 23 CtpoeHue u QyHKIIMOHUPOBAHUE KIIETOK bubnuoreka LIOK: caiit — URL: https://educont.ru/ - TekcT: 3eKTpOHHBIN
ITOKPOBHOM TKaHU PacCTEHUIN

24 24 CtpoeHue u QyHKIIMOHUPOBAHUE KIIETOK POII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 3neKTpoHHbIIT
ITOKPOBHOM TKaHU PacCTEHUIN

25 25 MHUKpPOXMMHUYECKHI aHATIU3 30JIbI PACTEHUSL. bubnuoreka LIOK: caiit — URL.: https://educont.ru/ - TekcT: 3neKTpOHHBIN
BrijienieHre KUCIOT KJIETKaMH KOPHSI M €T0
pacTBOpsArOLIAs 1eATeNbHOCTD. JIP

26 26 Crpoenre u GyHKIIMOHUpOBaHHE KieTouHoro supa | POIII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 3eKTpOHHBIH

27 27 CtpoeHue u QyHKIIMOHUPOBaHUE KileTouHoro siupa | bubnamnoreka LIOK: caiit — URL: https://educont.ru/ - Tekct: 21eKTpOHHBIH

28 28 KusHeHHBIH IUKIT KIETKH. PerpoayKins KJIeToK POIII: caiir — URL.: https://resh.edu.ru/subject/13/10/ - Tekct: 31eKTPOHHBIH
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29 29 Hab6ronenue Mmuto3a B pactutensHoi kietke. JIP | bubnmoreka LIOK: caiit — URL: https://educont.ru/ - TekcT: 27eKTpOHHBIIM
30 30 Pemenue 3a1au no Teme «KU3HEHHBIH UK POII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 3neKTPOHHBIIH
KJICTKID
31 31 Pemenue 3ama4 o treme «KU3HEHHBIN UK bubnmoreka LIOK: caiitr — URL: https://educont.ru/ - Tekct: 3neKTpOHHbII
KJICTKID
32 32 CtpoeHue rpuOHON KIICTKH POII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 3neKTPOHHBII
33 33 CTpoeHue IIecHeBOro Kietku rpuda. JIP POII: caiit — URL: https://resh.edu.ru/subject/13/10/ - Tekct: 3neKTPOHHBIH
34 34 Pemrenue 3ananuii EI'D no 6uonoruu: 010K bubnunoreka [IOK: caiit — URL: https://educont.ru/ - Tekct: 31eKTPOHHbI#
«[luronorus»
KJIACChI 11r
KOJIU4eCTBO 4aCOB 34
Ne No Tema ypoka
ypoKa | ypoka B
TEeMe
XMMHYECKHI COCTAB, CTPOCHHUE H JKMU3HEAeATEeIbHOCTD KJeTKH ( 10 1)
1 1 Beenenue. Pemenne cioxubix 3amad nmo | budmmorexa LIOK: caitr — URL: https://educont.ru/ - Tekct: 3neKTpOHHbI#
O6uosIoruu
2 2 XUMHYeCKue IeMeHThI KieTku. [1P POIII: caiit — URL: https://resh.edu.ru/subject/13/11/ - Tekct: 3neKTPOHHBIH
3 3 Heoprauuueckue Bemecta. Boga u bubmmoteka LIOK: caiitr — URL: https://educont.ru/ - Tekct: 3neKTpOHHbI#
MHHEpaJIbHbIE COITH
4 4 Opranunueckue Beniectsa. beiku bubnmoreka [IOK: caiit — URL: https://educont.ru/ - Tekct: 31eKTpOHHbIH
5 5 Opranuveckrie BEIeCTBa. Y TJIEBObI U POIII: caitt — URL: https://resh.edu.ru/subject/13/11/ - Tekct: 31eKTPOHHBIH
JIATTHTB
6 6 Oprannyeckue BeriectBa. Hyxnennosbie | POIII: caiit — URL: https://resh.edu.ru/subject/13/11/ - Tekct: 3y1eKTpOHHBIIH
KHCIIOTHI

15




7 7 Crpoenue sykapuoTrueckoii kiaetku [IP | bubmmoreka [{OK: caiir — URL.: https://educont.ru/ - Tekct: 31eKTpOHHBIH
8 8 Ctpoenue npokapuotudeckoit kinerku [1P | POII: caiit — URL: https://resh.edu.ru/subject/13/11/ - Tekcrt: 21neKTpOHHBII
9 9 Muro3 bubmmoreka I{TOK: caiitr — URL.: https://educont.ru/ - TexcT: 271eKTpOHHBII
10 10 Meiio3 bubmmnoreka LIOK: caiit — URL: https://educont.ru/ - Tekct: 3neKTpOHHBII
Meta60au3M (6 4)
11 1 brocunTes Oenka. bubmmoreka [{TOK: caiitr — URL.: https://educont.ru/ - TexcT: 271eKTpOHHBII
12 2 buocunTes Oenka. POIII: caiit — URL: https://resh.edu.ru/subject/13/11/ - Tekct: 31eKTPOHHBIH
13 3 DHepreTuyecKkuii 0OMeH. bubaunoreka [IOK: caiit — URL: https://educont.ru/ - Tekct: 31eKTpOHHbIH
14 4 doTocuHTE3. bu6imotreka [{TOK: caiit — URL.: https://educont.ru/ - TekcT: 37€KTpOHHBII
15 5 [ToBTOpPUTENBEHO-0000IIAIOIINN YPOK IO
teme: «MeTaboan3my»
16 6 KontponbHas padota «MeTabom3m»
Pa3mnoxenue n pazpurue (4 4)
17 1 [{uTonornyeckre OCHOBBI OECITIOIOTO bubimoteka LIOK: caiit — URL.: https://educont.ru/ - TekcT: 37eKTpOHHBIIH
pa3mHoxenus [1P
18 2 L{uTosornueckre OCHOBBI TIOJIOBOTO POII: caiit — URL: https://resh.edu.ru/subject/13/11/ - Tekct: 3neKTPOHHbII
pasmHoxeHus 1P
19 3 [{utonornueckre 0CHOBBI pazMHOXkeHus: | bubmmoreka LIOK: caitr — URL: https://educont.ru/ - Tekct: 3neKTpOHHbI#
cnopoBbIX pacreHuii [TP
20 4 [{uronornueckue ocHOBBI pazmMHokenust | PO caiit — URL: https://resh.edu.ru/subject/13/11/ - Tekct: 3neKTPOHHBII
ceMeHHbIX pacreHun [1P
HacjiencTBeHHOCTh M H3MEHYHBOCTH OPpranu3mos (14 v)
21 1 MOHOTHOPHIHOE CKpPEIIMBAHNE bubmmoreka [{TOK: caiit — URL.: https://educont.ru/ - TexcT: 37eKTpOHHBIH
22 2 JluruOpuaHOE CKpeInBaHue bubnumoreka LIOK: caiit — URL.: https://educont.ru/ - TekcT: 31eKTpOHHBIN
23 3 HemnonHoe ToMUHHpPOBaHKE bubmmnorexa [IOK: caiit — URL: https://educont.ru/ - Tekct: 31eKTpOHHbIH
24 4 CLeIIeHHOE HACIEA0BAHUE bubimoteka [{OK: caiit — URL: https://educont.ru/ - TekcT: 371€eKTpOHHBIIH
25 5 AHanmu3upyroriee moJIUruOpuIHOE PDIII: caittr — URL: https://resh.edu.ru/subject/13/11/ - TekcT: 31eKTPOHHBIH
CKpEIMBaHHE
26 6 Turbl B3aMMO/ICHCTBUS HEAJUICIbHBIX bubmmnoreka [IOK: caiit — URL: https://educont.ru/ - Tekct: 31eKTpOHHbII
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T'CHOB

27 7 Hacnenoanue nmpusnakos cuervieHHbix ¢ | POII: caiit — URL: https://resh.edu.ru/subject/13/11/ - Tekct: 351eKTpOHHBIIH
0JIOM
28 8 CocraBiieHHE POJIOCIIOBHBIX bubmmnoreka LIOK: caiit — URL: https://educont.ru/ - Tekct: 3neKTpOHHBIH
29 9 CocraBjieHHE POIOCIOBHBIX PDIII: caiitr — URL.: https://resh.edu.ru/subject/13/11/ - Tekct: 31€KTPOHHBIH
30 10 [{uTonornyecKre OCHOBBI PDIII: caiitr — URL.: https://resh.edu.ru/subject/13/11/ - TekcT: 31€KTPOHHBIH
KOMOMHATUBHON M3MeH4YnBOCTH [1P
31 11 [{uronoruueckre ocHOBBI MyTanmonHoi | POIII: caiit — URL: https://resh.edu.ru/subject/13/11/ - Tekct: 3aeKTPOHHbI#
n3MeHunBocTu [1P
32 12 Tunbr myranuii [TP bubnunoreka [IOK: caiitr — URL: https://educont.ru/ - Tekct: 3eKTPOHHbI#
33 13 KoHTtposbHas pabora 1o Teme:
«HacnencTBeHHOCTh U M3MEHYHBOCTh
OPraHU3MOBY»
34 14 [ToBTOpeHnue "Perienne ca0xKHbIX

Oonoornyeckux 3agad"
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- buonorus, 11 kimacc/ Kamenckmii A.A., Kacnepckas E.K., CuBornazos B.1.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBerieHne»

« buonorus, 10 knacc/ Kamenckuit A.A., Kacniepckas E.K., CuBornazos B.1.,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

VY4eOHble TPOrpaMMBbl

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubnuoreka mudpoBoro oopazoBarenbHOro KoHteHTa: caht — URL:
https://educont.ru/ - TekcT: 37eKTPOHHBIHI

POII: caittr — URL: https://resh.edu.ru/subject/13/10/ - TekcT: 37€KTPOHHBIH
Sxnacc: cait - URL: https://www.yaklass.ru/p/russky-yazik#program-10-klass -
TeKCT: 3JIEKTPOHHBIN.

POIII: caiit — URL: https://resh.edu.ru/subject/13/11/ - TekcT: 3€KTPOHHBIA.
Sxnacc: caiit - URL: https://www.yaklass.ru/p/russky-yazik#program-11-klass -

TeKCT: DJIEKTPOHHBIN.
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