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«PEIIEHUE 3AJIAY 1O OBIIEN BUOJOTUN»

s ooyuaromuxcs 10 kimacca

Kyamxkaukoso 2024



HOACHUTEJIBHAA 3AIINCKA

VYyeOnbii kypc Ha 34 yaca (1 yac B HeIENI0), OH MOAJAEPXKUBAET U yrayOmser
0a30Bble 3HAHUS 1O OWOJOTMM M HampaBlieH Ha (OPMUPOBAHUE U PA3BUTHE OCHOBHBIX
y4eOHBIX KOMIIETEHIIMI B X0/1€ peICHUs] OMOJIOTUYECKUX 3a/aY.

KoHuenuusi nporpaMmMmbl Kypea 3akiioyaeTcsi B TOM, 4TO €€ pa3paboTKa CBs3aHa C
pa3pabOTKOM CHUCTEMbl CIHEHUATU3UPOBAHHONW MOATOTOBKH (MPOdUIBHOTO OO0ydYeHUs) B
CTapIIMX KJaccaX M HampapjieHa Ha pealu3alui JIMYHOCTHO — OPUEHTUPOBAHHOIO
mporiecca, MPU KOTOPOM MAKCUMAJIbHO YYUTBHIBAIOTCS HMHTEPECHl, CKIOHHOCTH, H
CrOCOOHOCTU cTapiekiacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS HE HAa TMPUOPUTETE
COJICp>KaHMsI, a Ha MPUOPUTETE OCBOCHHUS YYAIIUMHUCS CIOCOOOB JEHUCTBHI, HE HAHOCS
ymiep0 caMOMy COJAEp)KaHWUIO, T.€. Pa3BUTUIO TMPEIMETHBIX M MEXKIPEIMETHBIX
KOMITETCHIUH, YTO HaXOJUT OTPAKEHHUE B KOHTPOJILHO-U3MEPUTENBHBIX Marepuanax EID.
Kypc TecHO cBsizaH ¢ ypokamu oOOIIeii OHOJIOTUM U COOTBETCTBYET TpeOOBaHUSIM
['ocynapcTBeHHOrO cTaHAapTAa.

AKTYaJbHOCTL YMEHHUSI perniaTh 3aJaud Mo OWOJIOTHM BO3pPACTaeT B CBSI3U  C
BBeneHrueM EID mo O6uosioruu, a Takke ¢ TeM, YTO HEOOXOJMMO MPUMEHSITh 3HAHUS Ha
npaktuke. Kypc TecHo cBsizaH ¢ ypokamu  oOmed OWOJOTMM M COOTBETCTBYET
TpeboBaHusiM ['0CynapcTBEHHOTO CTaHIapTa.

Pemennie  3amay 1m0 OHWOJIOTMM J1a€T  BO3MOXKHOCTH  JIy4llle  TIO3HATH
dbyHIaMEHTabHbIE o011e0UOIOTHYECKUEe  TOHSATHS, OTpaXalollue CTPOCHHE U
(YHKIIMOHUPOBaHUE OMOJIOTUYECKUX CUCTEM Ha BCEX YPOBHSAX OpPTraHM3allUM >KU3HHU.

Pemenue 3amay mo OMOJOTMU MO3BOJISIET TakKe yriayOUTh W 3aKpENuTh 3HAHUS
no pasaenam  oOuiedt Ouosiornu. OrpOMHYI0 Ba)KHOCTh B HEMPEPHIBHOM 00pa30BaHUU
NpUOOPETAIOT  BOMPOCHI  CAMOCTOSITENIbHOM  paOOThl  yYaIlllUXCS, YMEHHE  MBICIUTD
CaMOCTOSITEJIbHO W HaXoAWTh pemieHue. Co3Aar0TCs YCIOBHS JUIsl WHIUBUIYAJTbHON U
rpynmnoBoil ¢opMm JAesITeNbHOCTH ydamuxcs. Takoe coyeTanue JBYyX (opM opraHu3anuu
CaMOCTOSATETIbHOM pabOThl HAa YpOKax akKTUBU3UpPYET CHa0BbIX ydYalluxcs U JaeT
BO3MOXKHOCTh JH(depeHInpoBaTh MOMOIIb, CIIOCOOCTBYET BOCIHUTAHHUIO B3aUMOIIOMOIIN
U KoJulekTuBu3Ma. CO3/MaeT TakKe YCJIOBHS 11 OOy4YeHHUs YYalluxcs CaMOKOHTPOJIO U
camMoolleHKe. DT0 GOpMHUPYET TBOPUECKOE OTHOIICHHE K TPYAY BaKHOE /I YeIOBEKa
moboil  mpodeccuu W SBISIETCS  BAXKHBIM  YCJIOBHEM YCHEIIHOTO, Ka4eCTBEHHOTO
BBIMIOJTHEHUSI UM CBOUX OOS3aHHOCTEH.

Oco0eHHOCTAMHU NPOrpaMMbl_KYypca SIBIIIETCSI TECHAasl CBS3b €ro COAECPIKAHUS C
ypoKaM# oOIIell OMOJIOTUM U COOTBETCTBUE TpeOoBaHMSIM [ OCymapCcTBEHHOTO CTaHIapTa.
[TonGop maTepwanoB nJisi 3aHATANA OCYIIECTBISETCS HAa OCHOBE KOMIIETEHTHOCTHO —
OPUEHTHPOBAHHBIX 3aJaHUM, HANPABICHHBIX HA  pa3BUTUE TPEX YpPOBHEH OOYUYEHHOCTH:
PENPOAYKTUBHOIO, PUKIAJHOTO ¥ TBOPUYECKOTO.

IleJbl0 Kypca fIBJISICTCH:

eCopelicTBOBaTh (hOPMUPOBAHUIO MPOYHBIX 3HAHUM MO OOIIEH OMOJOTUM, YMEHUHN U
HaBBIKOB pelleHus 3aaad s caaun EID.

¢O000IMUTh, CHUCTEMATHU3UPOBATh, PACHIUPUTh M YTIyOUTh 3HAHUS y4YaIIUXCA
c(hOpMHUPOBATH/aKTyaTU3UPOBATh HABBIKM PEIICHHUS OWOJIOTMYECKHX 3a7a4 Pa3IMIHBIX
THUIIOB.

o/laTb yYEHUKY BO3MOXHOCTb pPEAIM30BAaTh CBOM HMHTEIUICKTYAJIbHBIE M TBOPYECKHUE
CIOCOOHOCTH, MMEIOIINECS] 3HAHUA M YMEHHsI B JIpYTMX OOJACTAX JIeSITEJbHOCTH MPU
BBIMIOJIHEHUW IPOEKTHON PAOOTHL.




e/laTh y4YeHUKY BO3MOXHOCTb OLEHUTh CBOM CKJIOHHOCTH M HHTEpPEChl K JIaHHOH

o0nacTu 3HaHUA

3agauu:

1.®opMupoBaTh CUCTEMY 3HAHUM MO TJIABHBIM TEOPETHUECKUM 3aKOHAM OMOJIOTHH.

2.CoBepILIEHCTBOBATh YMEHHUE PEIIaTh OMOJOTMYECKHUE 3aa4l PENpOAYKTHUBHOTO ,
MPUKJIAJHOTO U TBOPUECKOIO Xapakrepa

3.Pa3BuBath KJIIOYEBbIE KOMIIETEHIIMM : Yy4eOHO — T[IO3HaBaTelIbHbIE,
MH(OPMAIMOHHbIE , KOMMYHUKATUBHbIE ,COLIMATIbHBIE.

4.Pa3zBuBaTh OWOJIOTMYECKYIO HWHTYMIIMIO, BBIPA0OTAaTh OMNPENEICHHYIO TEXHUKY,
YTOOBI OBICTPO CHPABUTCS C MPEII0KEHHBIMU IK3aMEHAIMOHHBIMU 33/IaHUSAMH.

baarogaps ¢axkyabTaTUBHOMY Kypcy MO OHMOJIOTMH BBINOJIHSIETCH HECKOJIbKO
pyukumii:

1. TloanepxuBaercs H3yuyeHUE OHMOJIOTMM Ha 3aJaHHOM CTaHJAPTHOM YPOBHE.
Kypc «Pemenne 61ogornyeckux 3ajauy» MOMOTaeT 3aKpenuTh U YIIIyOuTh YPOBEHb 3HAHUM
1o OMOJIOTMH, TPUMEHUTD 3TH 3HAHUA MMyTEM peleHHs] OMOIOrMYeCKUX 3a1ay.

2. OcyuecTBisieTcsl IMYHOCTHO-OPUEHTUPOBAHHBINA MoAXo ] B 00yueHuun. To ectb
YUUTBHIBAIOTCS WHIWBUIYaAIbHbIE CKJIOHHOCTH M CIOCOOHOCTH Y4YalllUXCS W CO3J1al0TCS
yCIJIOBUS JJIs1 OOY4YEeHUS X B COOTBETCTBUH C MPOdeCcCHOHATBHBIMU HHTEPECAMHU.

IlnanupyeMbiH pe3yabTaT
B pe3vabTaTre NpoXo:KAeHHS NPOrpaMMbl KYpca 00V4IaroIuecs J0KHbI
e licnonp3oBarh 0OIKME MpUEMbl PabOThI € TECTOBBIMU 3aJaHUSIMU  PA3TUIHOUN
CJIO)KHOCTH, OPMEHTHUPOBATHCS B MPOrPAaMMHOM MaTepHayie, YMETh 4eTKO (popMyIupoBaTh
CBOM MBICJIH
e VYMeTh MPaBWJIBHO paclpeesiTh BpeMs IIPU BBITIOJIHEHUH TECTOBBIX paloT.

e OO000ImATh U MPUMEHSTH 3HAHUS O KJIETOYHO-OPraHM3MEHHOM YpPOBHE OpraHU3aluH
KU3HU.

e (O000mAaTh ¥ MPUMEHSATH 3HAHUS O MHOTOOOpa3HK OPraHU3MOB .

e ComocTaBisiTb OCOOEHHOCTH CTPOCHHS M (PYHKIIMOHMPOBAHUS OPTraHU3MOB Pa3HBIX
LIapCTB.

e ComocTaBisiTh OMOJOTUYECKHE OOBEKTHI, MPOLECCHI ,SIBICHHS, MPOSBISIONIUXCS Ha
BCEX YPOBHSIX OpraHHU3aluy KU3HHU.

e VYcTaHaBIMBaTh IOCJIEIOBATCIIBHOCTh  OHOJIOTHYECKUX OOBEKTOB, IPOIECCOB,
SIBIICHUU.

e [IpuMmeHATh OHOJOTMYECKHE  3HAHUS B MPAKTHUYECKUX CUTyaluUsX (MpaKTUKO-
OpUEHTHPOBAHHOE 3aJIaHUE).

e PaboTarh ¢ TEKCTOM WJIM PUCYHKOM.

e OO000maTh U MPUMEHSTH 3HAHHS B HOBOW CHUTYAIIHH.

e Pemate 3a7aunM MO MUTOJIOTUM 0a30BOTO YPOBHS M TOBBIICHHOTO HA NMPUMEHECHHE
3HAHUW B HOBOM CHUTYAaIlWH.

e PemaTh 3aJaudl IO T'€HETHUKE 0A30BOr0 YPOBHS M MOBBIIIEHHOIO Ha MPUMEHEHHUE
3HAHUW B HOBOM CHUTYAaIlWH.

e Pemate 3amaunm  MOJEKYJISIpHOW OWONOTHMU 0a30BOTO YPOBHSI M TOBBIIMICHHOTO HA

MIPUMEHEHHE 3HAHWW B HOBOW CUTYAllHH.
Crpykrypa nporpammsbl. Kypc onupaercst Ha 3HaHUS, OJTYYEHHBIE IPU U3YYEHUH

Kypca 6uonoruu 10 knacca. Coaepxanue nporpaMMbl BKIIOYAET 3 OCHOBHBIE pa3jiela:



pelieHre 3aaad Mo MOJEKYISIPHON OMOJIOTHH, PEIIEHHE 3a/ay MO LUTOJIOIHH, pELIeHUE
3a/1a4 1O T€HETUKE, TaHHBIC pa3eiibl JEISATCS HAa TEMbl, U Kaxiasi TeMa (aKyJIbTaTUBHOTO
Kypca sBJISIETCS] TPOJAOIKEHUEM Kypca Ouosorur. OCHOBHOM THUII 3aHSATUN — MPAKTUKYM.
Jliist HanOosee yCreurHoro yCBOeHUsl MaTepuaa IiIaHupyrTCs pa3inuHble (OpMbI pabOThI €
yYaluMucs: pasHooOpaszHbie PopMbl pabOThI C TEKCTOM, TECTAMU, BBITIOJIHEHUE TBOPUYECKUX
3aaHui. Ha KaXJ10M 3aHATUH ydalIUMCSl PEKOMEHAYETCS CEpUs 3aI1aHUM, YaCTh KOTOPBIX
BBIIIOJIHAETCA B KJIACCE, & YaCTh — JJ0OMa CaMOCTOATENBHO. {71 MPpOMEKYTOUYHOIO KOHTPOJIA-
3 tectupoBanus B opme EI'D, 1 uTOroBoro KOHTposisi— 3a4er 1o Kypcy «Pemienue
OMOJIOrMYECKHUX 3a/1au B Xoj¢ moaArotoBku Kk EI'9» u mpoekTHas nesTenbHoCcTh. Kypce
peanu3yeT KOMIETEHTHOCTHBIHN, AeSTeIbHOCTHBIN U MHIUBUIYaIbHBIN MOAXO0/ K 00yUEHHUIO.
J1eATeNnbHOCTHBIN IMOAXO0/ PEAIU3Yy€ETCs B IIPOLECCE IMPOBEACHUS CAMOCTOSTEIBHBIX U
NPAKTUYECKUX padoT ¢ ydalMMHUCS, COCTaBISIET OCHOBY Kypca. JlesTeNbHOCTh yuuTens
CBOJIUTCS B OCHOBHOM K KOHCYJIbTUPOBAHHUIO YUalllUXCs, aHAJIU3y U pa30opy Hauboliee
npoOJIEeMHBIX BOMPOCOB U TeM. MHuBUAyanu3aius 00yuyeHus JOCTUTaeTcs 3a CUeT
UCIIOJIb30BaHMS B IIpoliecce 00yUYeHUs MeJaroruueckoi TeXHOIOTUU JIMYHOCTHO-
opueHTHpoBaHHOTO 00pazoBanus «ICY [|» (MHAMBUyaTbHBIN CTHIIL YUeOHON
NeSATeITLHOCTH ).

B noaroroske v mpoBeAEHUN YPOKOB JTAHHOT'O KypcCa UCTIOIB3YETCSI TEXHOJIOTHS
310pOBbecOeperarnero 00y4eHus 1 BOCIIUTAHUS: CO3/IaHHUE MICUXO0JIOTUYECKOro koMmdopTa,
CAaHUTAPHO-TUTUEHUYECKUX YCIOBUM, ABUTATEIIbBHON aKTUBHOCTH U IPYTUX KPUTEPUEB,
KOTOPBIE BIUSIOT HA YCIEITHOCTh B OOYUEHHH.

DopMOoii OTYETHOCTH 10 H3VICHUIO JAHHOI0 KYPCA MOKET ObITh:

eCocraBiieHHE OMOJIOTUYECKUX 3a/1a4, KPOCCBOP/IOB, CO3[IaHUE MPE3EHTAlUMH, TI0
TeMaM (haKyJIbTaTUBHOTO KypcCa;

¢3auéT 1O penIeHuIo 3a/1a4 0a30BOT0 YPOBHS U MOBBIIIEHHOTO ;

eKoHTponpHas pabora 1Mo pernieHuto 3aaa4d mo MmarepuaiaMm Exunoro ['ocymapcTBeHHOTO
sk3aMeHa 1o 6uonoruu 2015 rona (3agaHus ypoBHS A MOBBIIIIEHHOTO YPOBHS CIOKHOCTH,

O
e3anura MPOCKTHHIX paboT
eTecToBhIC 3a/1aHU IO PELICHUIO 3a7a4 1o MaTtepuanaM Exunoro ['ocymapcTBeHHOrO
sk3aMeHa no ouosnoruu 2015 rona (3aganus ypoBHSI A MOBBIIIEHHOTO YPOBHS
cioxHoctH, C);

COJEP KAHUE KYPCA
BBenenue — 2 yaca

1. BgeneHue B npeaMeT
Pecypcol yaueGHOTO yenexa: 00y4eHHOCTh, MOTHBAIIUS, TaMSTh, BHUMAaHHE,
MOJaIbHOCTh, MBIIICHHE, AESITENbHOCTh. KOHTPOIb, CAMOKOHTPOIb.
MoTuBaius Ha ycrex: MaTpulla UHIUBUAYJIBHOTO yCcleXa, MHANBUIYalbHAas
porpaMma pa3BUTHS 001Ey4eOHBIX HABBIKOB.



2. Pemenue 3amad mo teme
«OCHOBHBIE CBOMCTBA kUBOTr0. CUCTEMHAS OpraHU3alus >KU3HU»-1 Jac

3akpenJieHue OCHOBHOI'O COAEPKAHUA TEM B X0/ie pelieHus 0M0JI0rMYeCKHUX
3ajay:

buonorus — Hayka 0 )KM3HM H €€ 3aKOHOMepHOCTAX. [Ipenmer, 3agaun, METOIBI U
3HaueHue Ouonoruu. CBsi3pb OHOJOTMM C JAPYIMMH HayKaMH, €€ MECTO B CHUCTEME
€CTECTBEHHOHAYYHBIX M OHMOJOTMYECKUX IHUCLUMIUIMH. buojorus B cucreMe KyJIbTyphl.
Mecto Ouonoruu B GOpMHUPOBAHUN HAYYHOT'O MUPOBO33PEHUS U HAYYHON KapTUHBI MUPA.

OcHOBHBIE TIpU3HAKU KUBOro. OnpenesieHHe MOHATHS <«OKU3HBbY». bronornueckas
(opMa CylIecTBOBaHHUS MaTepUU. YPOBHU OPraHMU3aLMU >KUBOW MATEPUM W MPUHLMIBI UX
BBIICJICHUSI.

OcHoBHble noHsaTHs. buonorus. KuzHb. OCHOBHBIE NPU3HAKHU YKUBOTO. YPOBHHU
opraHu3auuu XuBoil matepuu. Metonbl usyuenuss B Ouonoruu. Kierka. Tkanb. Opras.
Opranusm. [lonynsus u Bug. buoreonenos. buocdepa

Pa3pnen 1. Pemienue 3a1a4 no reme «MoJjiekyasipHasi 0M0JI0THS» -6 4acoB

3akpenjieHue OCHOBHOIO COJIeP:KAHUSI TeM B X0/I¢ pelleHNs 0M0JOTrHYeCKHX
3azad:

1. Xwumwnueckuit coctaB kieTku. Heoprannueckue BemecTna.

XUMHUYECKHE JIEMEHTHI U UX POJIb B KIeTke. Heoprannieckue BemecTsa U X poJib B
KUZHENCATEIbHOCTH KIETKH. Bopa B KJE€TKe, B3aMMOCBS3b €€ CTPOEHHUS, XHUMHUYECKHX
CBOMCTB U Ouonoruyeckoil ponu. Colin HEOPraHWYECKUX KUCIIOT, UX BKJIAJ B oOecrieueHue
KUZHEJEATEILHOCTH KJIETKM M MOJJepKaHue romeocrasa. MoHbl B KJeTKe, UX (DYHKIIHH.
OcMmoTHuecKkoe JaBJIeHUE U Typrop B kieTke. bydepHbie cuCTeMbl KIIETKH.

2. XUMHYECKHH COCTaB KJIETKUA. YTJIEBOABI. JIUITHIIBL.

VYrineBoasl B KU3HENEATEIBHOCTH PACTEHHM, >KUBOTHBIX, TPUOOB M OakTepHil.
CtpykTypHble # (QYHKIMOHAJIbHBIE OCOOEHHOCTH MOHOCAaXapuJI0B U JIHCAXapHUIOB.
buononumeps! — nonucaxapuabl, CTpOEHUE U OMOJIOTUYECKAS POJIb.

XKupsl ¥ nUNUIB, OCOOEHHOCTH HMX CTPOCHHMS, CBSI3aHHBIE C (PYHKIIMOHAIBHOU
AKTUBHOCTBIO KJIETKH.

3. XUMHUYECKHI cOCTaB KIETKH. benku.

Opranuueckue BellecTBa KIETKU. buonomumepsl — Oenku. CTpyKTypHas
opranmuzanus OenkoBbIXx Mosiekysl. CBoiicTBa OenkoB. [leHaTypanus W peHaTypauus —
Ounonornyeckuii cMpIca U 3HadueHue. OyHkmMKU OETKOBBIX MOJeKyld. DEepMEHTHI, UX POJib B
o0ecrieueHuH TPOIECcCoB ku3HeaesTenpbHoct. Kiaccudukanus gpepmMeHToB

4-5. Xumuueckuil coctaB KIeTKH. HyKkIenHOBbIE KHCIIOTHI.

HyknennoBsle kucinotel, ux poisib B kietke. Mcropus uzyuenus. JJHK — momekyna
XpaHeHus HacienctBeHHor napopmanuu. CtpykrypHas opranusamnus JJHK. CamoyaBoenne
JHK. PHK, ee Buabl, 0cOOEHHOCTH CTPOCHHS ¥ (PYHKITMOHUPOBAHUS

AT® — OCHOBHOW aKKyMyJsTOp dSHepruu B KieTke. OCOOEHHOCTH CTPOEHUS
Monekyiabl U GyHkiuu AT®. ButamuHbl, CTpOo€HHE, UCTOYHUK MOCTYIUIEHUS U POJIb B
OpraHu3Me U KIIETKE.

6. TectupoBanue 1o pazaeny «MonekymnsipHas OUOIOTHS

OCHOBHBIE MOHATHS. AMMWHOKHCIIOTBHI. AHTHUKOJOH. I'uapodunbHOCTS.

I'uapodoOHOCTS. ['mukonpoTenibl. ['yanus. JleHatypanusi. JHK. KonoH.




Kommnementapuocts. Jlunmonporennsl. Jlokyc. MakposneMeHTbl. MHKPOIIEMEHTHI.
Mounomep. Hyxmeonporennsl. Hykneotun. Ocmoc. Ilomumep. Ilomunentua. Ilentuanas
cBa3b. PHK. Tumun. ®epmentsl. Luto3un. Ypauum.

Me:xnpeaMeTrHble  cBsaA3M. Heopranuueckas xumusa. XHUMHUYECKUE DJIEMEHTHI
nepuoandeckoit cucremsl J[.M.MenneneeBa. Monsl (kaTuoHbl U aHuOHBI). Boma u npyrue
HEOPIraHUYECKHUE BEIIECTBA, CTPOCHUE MOJIEKYJ M CBOMCTBA. /[nccoumanus 31EKTPOIUTOB.
Opranudeckass xumus. OCHOBHBIE TPYIINbl OpPraHUYECKUX coeauHeHud. bydepHbie
pactBopbl. ®uzuka. OcMoTuyeckoe nasnenue. Juddysus u ocmoc.

Paznen 2. Pemenue 3aaa4 no teme «Ilurosorus» -11 yacon

3akpenjieHue OCHOBHOI'0 COJIepPKAHMSA TEM B X0J/1€ pelieHuss 0M0J0Trn4ecKuX
3azad.

1. [{uTosiorus Kak Hayka.

[Ipeamer, 3a7a4n 1 METO/IBI COBPEMEHHOM ITUTOJIOTUU. MECTO IIUTOJIOTUU B CUCTEME
€CTeCTBCHHOHAYUYHBIX W  Ouojoruyeckux Hayk. HMcropus pa3BUTHS — IIUTOJIOTHA.
Teopernueckoe U MPAKTUUECKOE 3HAYCHHUE ITUTOJIOTMYECKUX HCCIICAOBAaHUN B MEIUIIMHE,
3IpaBOOXPAHEHUHN, CEIBLCKOM XO3SICTBE, JieJie OXpaHbl TPHUPOJLI M JPyTruX cdepax
YEJIOBEUECKOM JeATeTbHOCTH.

Ucropust otkpeitTne kieTku. Knerounass Teopus. OCHOBHBIE TOJIOKECHHS TEPBOM
KJIeTouHO Teopru. CoBpeMeHHas KJIETOYHAsI TEOPHs, €€ OCHOBHBIE IMOJIOKCHUS ¥ 3HAUCHUE
JUTSL Pa3BUTHS OMOJIOTHH.

2. CrpoeHue KIETKU U €€ OPraHOU/IbI.

[Inazmaruyeckas MmemOpaHa M obOosouka kieTku. CTpoeHue MeMOpaHbl KIIETOK.
[IpoHUKHOBEHUE BEIIECTB Yepe3 MeMOpaHy KieTokK. Buabl TpaHcmopTa BelecTB 4Yepes
[IUTOIJIAa3MATHYECKYI0 MeMOpaHy KJIETOK (ITaCCUBHBIA M aKTUBHBIA TPAHCIIOPT, IK30LUTO3 U
HAO0LUNUTO3). OCOOEHHOCTH CTPOEHUS 00O0JIOYEK MPOKAPUOTUYECKUX U IYKAPUOTHUECKUX
KJIETOK.

[utomnnasma U ee CTPYKTypHble KOMIIOHEHTbl. OCHOBHOE BEIIECTBO LIMTOILIA3MBI,
€ro CBOMCTBa U (DYHKITUH.

Anpo uaTepdazHON KICTKH. XUMHUUECKUH COCTaB W CTPOCHHE s/ipa. 3HAUCHHE slIpa
B OOMEHE BEIISCTB U Iepelade IeHeTHYecKor wuHbopManuu. SIphImKo, 0COOEHHOCTH
CTpoeHus: M (PYHKIMH. XPOMOCOMBI, MOCTOSHCTBO 4YHCla M (POPMBI, TOHKOE CTPOCHHE.
[TonsiTre o kapuoTune. ["amTONIHBIN M TUTUIOUIHBINA HA00PHI XPOMOCOM.

Anmapar T'onbmxu. CTpoeHue, pacroyiioKeHHE B KIETKaX *UBOTHBIX U PACTEHHI,
byHkiuu anmapata ['ONbIKK: CHUHTE3 TOJUCAXapuUI0B M JIMIHAOB, HAKOIUICHHE U
CO3peBaHUE CEKpeTOB (OENKH, JUMUABI, TMOJHCAXapuabl), TPAHCIOPT BEIIECTB, pPOJb B
dbopMuUpoOBaHUY TUTA3MATHIECKON MEMOpPaHbI U Tn30coM. CTpoeHHE B (PYHKITUH JIM30COM.

Oupomnazmatudeckas cetb (JI1C), ee Tunbsl. OCOOCHHOCTH CTPOEHUS arpaHyIIpHOI
(rmagkoii) u rpanyisapHod (mepoxosaroit) OIIC. 3nauenue rnankoit OIIC B cunHTe3e
MOJINCAXaPHUIOB W JIMMHUAOB, WX HAKOIUICHWM W TpaHcmopte. 3ammuTHas Qyakmus OI1C
(M3ossIMA M HEUTpaU3alus BPEIHbIX IS KIETKU BewecTB). OyHkuun mepoxoBatoid IIIC
(yuactue B cuHTE3€ OEJIKOB, B HAKOIJIEHUU OEIKOBBIX MPOAYKTOB M UX TPAHCIIOPTE, CBS3b C
JIPYTUMHU OPTaHOUAMHU U 000T0YKOHN KIETKH).

Pubocombl, 0cOOEHHOCTH CTPOEHHUS U POJIb B OnMocuHTe3e Oenka. [lomupubocomsl.

Bakyonu pacTuTenpHbIX KIETOK, UX 3HaueHue, cBsa3b ¢ JIIC.



[Inactuapl: aefKomIaCTbl, XJIOPOILIACThI, XpOMOIUIACThl. OCOOEHHOCTH, CTPOEHUE U
(YyHKUIMU  TUIaCTHU. JHK mmactua. IIpoucxoxknaenue xjoporiacTtoB. Bsanmuoe
IIPEBpALIEHUE TUTACTU.

MutoxoHapuH, CTpoeHue (HapyXKHass M BHYTPEHHsSISI MEMOpaHbl, KpPHUCTHI).
Mutoxonapuansubeie JJTHK, PHK, pubocomsl, ux pons. yHKIIMM MUTOXOHIpUH. [ UIOTE3HI
O TIPOUCXOXKIACHUU MHUTOXOHJAPHUH. 3HAYEHUWE BO3HHUKHOBEHHs KHCIOPOAHOTO JbIXaHUS B
OBOJIIOLIAH.

Krnerounslii nentp, ero crpoenue U pyHkuu. Opranouasl ABuwxeHus. Knerounsie
BKJIFOUEHHSI — HEMTOCTOSHHBIA OPraHOM]I KJIIETOK, OCOOCHHOCTH U (PYHKIUH.

3. ®dorocuHTe3
OOmeH BenlecTB U Hepruu. [IoHATHE 0 TUIACTUYECKOM U YHEPTreTUYECKOM OOMEHE.

®dotocunte3. CpeToBass M TemHOBas ¢a3bl (HOTOCHHTE3a, OCHOBHBIE ITPOIIECCHI,
npoucxojsue B 3T (a3pl. OCHOBHBIE UTOTH CBETOBOU (ha3el — cuHTe3 AT, BhIICIICHHE
KHUCIIOPOJIa, 00pa30BaHME BOCCTAHOBJICHHOTO HUKOTHMHAMUJAJCHUHANHYKIeoTHaA(pocharTa
(HAD-H2). ®otodochopunupoanue. CymmapHoe ypaBHeHue portocuntesa. [lepBuunbie
npoykThl oTocuHTe3a. DOTOCUHTE3 U YypOXKall CENbCKOXO3SIMCTBEHHBIX KyIbTyp. IlyTn
MOBBIIICHHUST TMPOAYKTUBHOCTH CEIbCKOXO034iCcTBEeHHBbIX pacTtenuil. K.A.Tumupszer o
KOCMHUYECKOU POJIH 3€JICHBIX PACTECHUN. XE€MOCHUHTE3 U €T0 3HAYECHHUE B PUPOJIE.

4. DHepreTHuecKuii 0OMeH

OHepreTuueckuii OOMEH B KJIETKE M €ro OHOJIOTUYECKUM CMBICI. OTarlbl
HEPreTUYECKOTO 0OMEHa, TPUYPOUCHHOCTh ITUX MPOIECCOB K OMPEACICHHBIM CTPYKTYpaM
KJIeTKU. 3HaueHue MUToXoHapuii 1 AT® B sHepreTuueckoM oOMeHe.

5-7. buocuHte3 Oenka

buocunTe3 6enkoB B KJIeTKE W €ro 3HadeHue. Poyib reHOB B OMOCHMHTE3e OENKOB.
['enetnueckuii Kol W €ro cBoicTBa. JTambl OWOocHHTe3a Oenka. Peakium mMaTpuU4HOTO
cunte3a. Perynsanus cunTe3a 6enkoB. ['eH-perynsTop, TeH-oneparop, CTPyKTypHbIE T€HbI, UX
B3aumMojieiicTBue. [IpuHUUI OOpaTHOM CBSI3M B PEryisiliud (PYHKIIMOHUPOBAHMS TEHOB.
CoBpeMeHHBIE PEICTABICHUS O IPUPOJIE TEH

8. Tunoel geeHus KJIETOK

JKy3HeHHBIM IMKI KIETKH W ero Jrtanbl. lloaroroBka KIETKH K JOCJICHUIO —
uHTepdasza, ee mnepuoabl (IPECUHTETUYECKUN, CHHTETHUYECKUH, IMOCTCUHTCTHYCCKUMN).
buonornueckoe 3HadueHne nHTEPha3pl. AonTo3. MUTOTHYECKUMN UK.

AMHUTO3 ® ero 3HaueHHe. MWTO3 — IIMTOJOTHYECKAas OCHOBa OECIOJIOro
pa3mHOxeHusi. Da3pl MHUTO3a, HUX XapakTtepuctuka. CTpyKTypHble U3MEHEHHS U
dusnonornyeckue OCOOCHHOCTH OPTaHOMIOB KIIETKH BO BpPEMsS MHUTOTHYECKOTO JICIICHUS.
Bepereno nenmenms, ctpoeHme W (YHKIIMM HHUTEH BepeTeHa. buosiormyeckoe 3HaueHHE
MHTO3a.

Meito3 — UMTOJIOrMYECKass OCHOBAa II0JIOBOrO pa3MHOkeHusd. llepBoe nenenue
Meiio3a, ero ¢asbl, UX XapaKTepHUCTHKA. YMEHBUIEHHWE YHClIa XPOMOCOM KaK pe3yJbTat
nepBoro jaeieHus. Bropoe nenenuwe meito3a, (aspl, UX XapakTepucTuka. buosormyeckoe
3HAYEHHUE MEeNo03a.

Q. becrnionoe u monoBoe pa3MHOKEHHUE.

@opMmbl U CIOCOOBI PA3MHOXKEHHUS OpraHu3MoB. becnonioe pa3MHOKEHHE, €ro BUABI U
3HaueHue. [lonoBoe pa3MHOXKEHHE, €ro BUIbl W SBOJIOIUMOHHOE 3HaueHue. OOmas
XapaKTepUCTUKAa U OCOOCHHOCTU PA3MHOKEHUSI OCHOBHBIX TpyHI OpraHu3moB. Pa3Butue
MY’KCKHUX U )KEHCKHX IMOJIOBBIX KJIETOK Y YKUBOTHBIX U PACTECHHI.



10.OnTOreHe3 — UHANBUAYAIBHOE Pa3BUTHE OPTraHU3MOB.

OmnogorBopeHne u  ero Tunbl. OIUIOOTBOPEHHE U pa3BUTHE 3apoibllia Y
AKUBOTHBIX. OCHOBHBIE ATambl SMOPHOHAIBHOTO Pa3BUTHA KUBOTHBIX. B3aummonernicTtBue
yacTel pa3BUBAIOILIETOCS 3apojbllia. bHOreHeTHYecKuid 3aKOH, €ro COBpPEMEHHas
uHTepnperauus. [locramOpuoHanpHOE pa3BuTHE. BpenHoe BausiHHUE alKOrofisi, HUKOTHHA,
HAapKOTHKOB, 3arpsi3HEHUs OKPY’KaloIIEeW Cpelbl Ha pPa3BUTHE 3apoOJblllla >KUBOTHBIX H
YeJioBeKa.

OOmast XxapakTepucTUKa M OCOOEHHOCTH pPa3MHOKEHUS BUPYCOB, OaKTepui,
BOJOpOCIIEN, MOXOOOPA3HBIX, MAMOPOTHUKOOOPA3HBIX, FOJIOCEMEHHBIX, MOKPHITOCEMEHHBIX,
rpu0oB U JIuaiHUKOB. CMeHa (a3 B )KM3HEHHOM IIHKIIE.

11. TectupoBanue 1o pazaeny «Llutomorus»

OcHoOBHBIEe MOHATHSA. ABTOTPO(BI. AMHMHOKHCIOTHL. AHA00IM3M. ACCHUMMIISALINS.
AnTukonoH. Amnmapar [onbku. AKTHUBHBIM TpaHcnmopT. AspoOsl. bakrepuodaru.
buocunrtes Oenka. bpoxenue. Bakyonb. Bxitouenus. [Nammonanbiii HaOOp XpOMOCOM.
Humnouaneiii  Habop xpomocoMm. [I'en. [I'enermueckuit  kox. I'emom. I'enorum.
I'unpodpunbHocTh.  ['mapodoOHOCTh. ['mukonus. I'mukxokanuke. ['mukonporteuasl. ['pana.
I'yanun. [enarypauusa. Huccumumnsauusa. JJHK. [IpixarensHbii cybctpar. Kierounoe
neixanue. Kapuonnasma. Katabonusm. Kucnoponnsiit stan. Komon. KommiieMeHTapHOCTS.
Kpucra. Jleiikomnactel. JIuzocoma. Jlunonporeuasl. Jlokyc. Makposnementsl. Matpukc.
MatpuyHbIii CHUHTES. Mertabonuzm.  Mukporpybouku.  MuxkpoduiaMeHTHI.
Mukpoanementsl. Monomep. Hykneonporenapl. Hykneornn. Onepon. Opranounsl. Ocmoc.
Oneparop. [Ilnactuasl. Ilunoumto3. Ilomumep. IlomunenTtun. IlentunHast  CBS3b.
ITIpokapuotel. Pempeccop.  Pubocomsl. PHK. CIIMJ. Crtpoma. CTpyKTypHBIC T'€HBI.
Tpancnsauusa. Tpanckpunums. Tpuruier. Tunakomn.  Tumun. ®aromuros3. DepMeHTHI.
Xinoporuract. XpoMartuH. XpomoruiacT. Xpomocoma. LleHnTpuonu. lluromnasmaruyeckas
meMOpana. llurozun. VYpamwmin. @otocuHTe3. XEeMOCHHTE3. OJK30LHUTO3.  DHIOIMTO3.
DHJI0IIa3MaTHYECKAs CETh. DYKApUOTHI. S1po. SaphIliKo.

becnonioe  pasmHoxkenue. BererarnBHoe pa3mHoxkeHue. 3urora. [lonoBoe
pasmHoxenue. [loukoBanue. Anonto3. JKuzHennslii nuki kietku. Crepmaroszoua. Cropa.
Annexnerka. Amurto3. Mwuto3. Meito3. lleatpomepa. Uutepdaza. Ilpodaza. Anadasa.
Meradaza. Tenodaza. Bepereno nenenus. bubanent. ['enepaTuBHas TkaHb. I OMOJIOrMUHbBIE
XpoMocoMbl.  J[BOWHOE  OIJIOAOTBOpPEHME.  3apojblieBbli  Memok. KoHbroranus.
Kpoccunrosep. Penykimonnoe aenenue. Cnepmarorene3. OBorene3. JKW3HEHHBIM ITUKI.
INametodur. Criopodut. buorenernyeckuii 3akon. bacrymna. baactomep. OmnonoTBopeHue.
Omntorenes. BuytpenHee omuofgorBopeHue. HapyxHoe oOmIonoTBOpeHHE. 3apoJIbIIIEBbIE
muctku. Opranorenes. Ilaprenorene3. OmOpuoHanbHOe passutue. [locTamMOpHOHaNBHOE
pa3zButue. dunorenes. Jxkroaepma. Jurogepma. Meszonepma.

MesxknpeaMerHbie  c¢Bsi3M. Heopranmueckas xumuss. XUMHUYECKHE DJIEMEHTHI
nepuoandeckoi cucremsl JI.M.MenneneeBa. Monbl (kaTuoHbl W aHuUOHBI). Boma u npyrue
HEOPraHWYECKHUE BEIIECTBA, CTPOCHHUE MOJIEKYJ M CBOMCTBA. J/lnccomumanus 3JI€KTPOJIUTOB.
Oprannueckas xumus. OCHOBHBIE TPYIIIBI OPraHUYECKHX COeauHEHUU. bydepHbie
pactBopel. @usuka. Ocmoruueckoe pgaBinenue. Juddysus u ocmoc. bortanuka.
Oco0eHHOCTH CTPOEHUS KJIETOK pacTeHuW. OTIHuYMsl PacTEHUUM OT KUBOTHBIX. 300JIOTHS.
Oco0eHHOCTH CTPOCHHUS KIETOK KUBOTHBIX. OTINYUSA )KUBOTHBIX OT paCTEHUI U TpuOOB




boranuka. OcoOeHHOCTH CTpOEHUsT M pa3MHOXKEHUs pacTeHuil. BereratuBHoe
pazmHoxenue. [IpuBuBku. Opranbl pacTeHuii, X cTpoeHrue U pyHkuuu. CTpoeHue IBeTKa —
opraHa ceMmMeHHOro pasMHoxkeHus. OmnbuieHue. 3oosiorus. OCOOEHHOCTH Pa3MHOXKEHUS
KUBOTHBIX Pa3IMYHBIX CUCTEMATUYECKUX rpymil. CrocoObl OMIOIOTBOPEHUS Y KUBOTHBIX.
[TocTomMOpuoHalibHOE pPAa3BUTHE HACEKOMBIX. LIMKN pa3BUTHS 3€MHOBOAHBIX. AHATOMHS.
Oco6eHHOCTH AYMOPUOHAIBHOTO PA3BUTHS YEIOBEKA

Pa3znen 3.Pemienue 3agau o reme «I'emeruka»-11 gyacos

3akpenjieHue 0CHOBHOI'O COJIepPKAHMS TEM B X0J1€ pelieHuss 0M0J0Trn4ecKuX
3ajzad.

1-2-3. He3aBucumoe Hacjae0BaHUE MPU3HAKOB
[Ipenmer, 3agaur U MeToAbl reHeTUkH. OCHOBHBIE pa3fielibl T'eHETHKU. MecTo
TeHETHKHU Cpei OMOJIOrMYeCKuX HayK. 3HaUeHUE TeHETUKHU B pa3paboTKe MpoOsieM OXpaHbl
OPUPOJbI, 3APABOOXPAHEHUs, MEAMIIMHBI, CEIBLCKOro xo3siicTBa. [IpakTuyeckoe 3HaUeHHUE
TeHETHKHU.

I"'Mennenbr — OCHOBOMOJIOXKHUK TEHETUKH. METoJ TEeHETUYECKOTO aHalln3a,
paspabotannbii  [.Mennenem. I'eHernueckass cumBonmKa. IlpaBuna 3amucu  cxem
CKpEIIMBAHUSI.

HacnenoBanne npu MOHOTHOPHUIHOM CKpENTMBaHUH. JIOMHMHAHTHBIEC U PEIICCCUBHBIC
npusHaku. [lepBoiii 3akoH MeHens — 3aK0H eIuHO00pa3usi TMOPUIOB IEPBOTO MOKOJICHUS.
Bropoit 3akon Menmenss — 3akoH pacuierieHus. [IpaBHio  YHMCTOTBI  ramer.
[{uTonornueckue  OCHOBBI  pacHICIUICHHUS TNPH  MOHOTHOPHUIHOM  CKpEIIMBAHHUHU.
CraTucTudeckuil XxapakTep paclieIIeHHUs.

ITonsatue o renax u amiensx. @eHOTUN U reHotun. ['OMO3UTOTa U TreTepPO3UroTa.
Pacmiennenue nmpu BO3BpaTHOM M aHAJIU3UPYIOIIEM CKPEIUBAHUMU.

HacnenoBanue npu nuruOpugHOM CKperiuBaHuu. He3aBucumoe KOMOWHHUPOBaHHE
HE3aBUCUMBIX IMap IMPU3HAKOB — TpeTUMl 3akoH Mennens. LluTonormueckne OCHOBBI
HE3aBUCUMOT0 KOMOMHHUPOBAHMS TIap MPU3HAKOB.

4-5. BzanmojieiicTBHE ajlIeIbHBIX U HEAJJICIbHBIX T'€HOB.

HacnenoBanne mnpu B3aMMOJECHUCTBUM  QJUICJIBHBIX TE€HOB. JlOMHHUpOBaHHE.
Henonnoe nomunupoBanue. KogoMuupoBanue. CBepX1OMUHUPOBAHUE. MHOXKECTBEHHBIM
AJUIETU3M.

B3anmoneiicTBue HeauienbHBIX TEeHOB. HoBooOpa3zoBaHUsS TIpH CKpEIIUBAHUHU.
OcoOeHHOCTH  HAcNeJOBaHUS  KOJMYECTBEHHBIX MPU3HAKOB. KOMIUTUMEHTapHOCTD.
Onucras. [lomumepusi. MHoOkecCTBEHHOE JAelcTBUE TeHOB. I[Ipumepbl MHOKECTBEHHOTO
NeHCTBHS TEHOB. BO3MOXKHBIE MEXaHHW3MBI OOBSICHEHHUS OSTOTO SBJICHHSA. | €HOTHUIT Kak
LIEJIOCTHAS] UICTOPUUYECKHU CIIOKUBIIASCS CUCTEMA.

6-7. XpomMocoMHas TeOpHs HACJICICTBEHHOCTH.

SIByIeHME CLETUIEHHOTO HACIEA0BAHUS U OTPAHUYEHHOCTh TPETHErO 3aKOHAa MeHaensl.
3nauenne padbor T.I'Moprana u ero mKOJIbl B U3YYEHHUH SIBJICHUS CUEIJICHHOIO
HaciemoBanus. KpoccuHroBep, €ro OMOJOTHYECKOe 3HA4YeHHeE. | €HeTHYeCKHe KapThl
xpoMocoM. OCHOBHBIE TOJIOKEHUSI XPOMOCOMHOM TEOpHUU HACIEICTBEHHOCTH. Bxiang
mkoibl T.I.Moprana B pazpaboTKy XpOMOCOMHOI T€OpUU HACIIEICTBEHHOCTH.

8-9. I'eneTuka moja.



I'enetnka mona. IlepBuuHblE M BTOPUYHBIE IIOJIOBBIE IIPU3HAKU. XPOMOCOMHas
TEOpUs OnpeneseHus moJia. 'omoraMeTHslil U rereporaMeTHslii 1oj. THUIIbl onpeneseHus
nona. Mexanu3Mm noanepkaHus cooTHomeHus nojoB 1:1. HacnegoBaHue mnpH3HAKOB,
CLCIUIEHHBIX C IIOJIOM.

10. 3akoHOMEpPHOCTH U3MEHYMBOCTH.

N3menunBocth. Kiaccudukanus n3MeHUMBOCTH € MTO3ULIUNA COBPEMEHHOM € HETHKHU.

®denotunuueckas (MoauduUKalMOHHAsS U OHTOT€HETHYEeCKas) u3MeHYuBOCTh. Hopma
peakiuu W €€ 3aBUCUMOCTh OT reHoTuna. CTaTUCTUYECKHE 3aKOHOMEPHOCTH
MOAU(PUKALMOHHON U3MEHYMBOCTH; BApUALIMOHHBIN Psii U BapUallMOHHAsL KPUBasl.

['enotunuyeckass (KOMOMHATHBHAsT M MYTAlMOHHAs) HM3MEHYMBOCTh. 3HAUYCHUE
KOMOMHATUBHOM HW3MEHYMBOCTH B OOBSCHEHHM 3BOJIOLMOHHBIX IPOLECCOB, CEJEKIUU
OpPraHu3MOB. MyranuonHass H3MEHYMBOCTb, €€ BuUAbl. MyTanuuu, HX IPUYUHBL.
Knaccudukanus myranuil mo xapakTepy M3MEHEHHUs FeHOTHNa (T€HHbIE, XPOMOCOMHBIE,
reHOMHbIE, IUToIUIa3mMaTuueckue). [locnencTBus BIUsSHUS MyTareHOB Ha OpraHu3M. Mepsl
3aIIMUTBI OKPYIKAIOIIEN Cpeabl OT 3arpsA3HEHUS] MyTareHaMH. 3aKOH FTOMOJIOTUYECKHUX PSIAOB
B HACJIEACTBEHHON wu3MeHunBocTH. H.M.BaBunoBa. DkcnepuMEHTaIbHOE TMOJIYy4YEHUE
MyTalu.

11.T'eneTnka yenoBeka

['enetnka yenoBeka. YenmoBek Kak 0ObEKT T€HETUUECKHUX UCCIeI0BaHi. MeToTbl
U3Yy4CHUS HACJIEICTBEHHOCTH YeJI0BeKa: TE€HEAIOTUYECKUH, OJIM3HEIIOBbIH,
[IUTOT€HETUYECKU I, THOPUIN3ALIUSA COMATUIECKUX KIETOK.

HacnencrBennbie 00sie3HU, UX PACHIPOCTPAHEHHE B MOMYJISIUAX YyedoBeka. Mepbl
NpoUIAKTUKU HACJIEICTBEHHBIX 3a00JieBaHUN uesoBeka. BpenHoe BiMsSHUE aIKOrouis,
HUKOTMHA ¥ HApKOTHMYECKUX BEIIECTB HA HACJICACTBEHHOCTb 4YejaoBeKa. Meauko-
IFEHETUYECKOE KOHCYJIBTUPOBaHUE. KpUTHKA PACUCTCKUX TEOPUH C MO3ULUNA COBPEMEHHOU
TCHETUKM.

OCHOBHELIE TIOHSATHS. I'enertuka. ['ubpunonornueckuit METO/I.
HacneactBennocts. M3MeHUMBOCTb. AJuienb. AJIbTEpHATUBHbIC NpU3HAKU. ['eHOTHUII.
®enotun. I'ereposurora. I'omo3zurora. ['ubpua. JlomMmuHaHTHBINM Npu3HAK. PerieccHBHBIM
NpU3HAK. AHaIM3UpYyIOllee CKpelrBaHue. Bo3BpaTHoe ckpemuBaHue. Jlurerepos3urora.
[TomurunOpuanoe  ckpenuBanue. KoMmIUIMMEHTapHOe  JIEMCTBHME TEHOB.  ODIHUCTAa3.
[Tomumepus.  Ilneriorponmsa.  MHoxkecTBeHHBIM — ayutenu3M.  KogoMuHHpOBaHME.
CsepxnomunupoBanue. HenonHoe nomuHupoBaHue. ClEIIEHHOE HaciaeqoBaHue. [ pymnmbl
cuemwieHuss. Kpoccunrosep. KpoccoBepHble M HEKPOCCOBEpPHBIE TaMEThl. AYTOCOMBI.
I'eteporametnbiii mois. ['omoramerHbiii mon. CHEMIEHHOE C TMOJOM HACIEIOBaHUE.
deHOTUNIMYECKAsT ~ U3MEHYMBOCTh. MoAW(pUKAMOHHAS  W3MEHYMBOCTh.  BapuanTa.
Bapuanmonnsiii psan. Bapuanumonnass kpuBas. Hopma peakumnn. OHTOreHeTnueckas
W3MEHYMBOCTh. [ eHOTHUIIMYEeCKass U3MEHYMBOCTh. MyTallMOHHAs U3MEHYMBOCTh. MyTanuu.
Myrarensl. ['eHHble Mytanuu. ['eHOMHBIE MyTanuu. XpPOMOCOMHBIE — MYTallMH.
KomOunatuBHass wu3MeHUMBOCTh. lLluTommazmarnueckass uW3MEHYUMBOCTh. (CHOHTaHHBIE
MyTauuu. JletaapHble MyTanuMu. 3aKOH TOMOJIOTMYECKUX PSJIOB B HACIEICTBEHHOMU
W3MEHYHUBOCTH.

I'enetuka uyenoBeka. HacnenctBenHwsle Oosie3Hd. AnbOMHU3M. bBiHM3HENOBBIM METOS.
I'emodumnusi. ['ubpunnzanus COMAaTUYECKUX KJIETOK. Menuko-reHeTH4ecKoe
KoHCyJbTUpoBanue. [lonunakrunus. [lonyassiuOHHBINA METO/I.




MesknpeamMeTHble CBA3HM. Okojorus. OxpaHa MpUPOABl OT BO3ACHUCTBHS
XO34MCTBEHHOM JESITEIbHOCTH 4YeJIOBEKA. Teopusi HBOMIONMUU. 3JHAYCHUE U3MEHUYHUBOCTU B
spoyrouu. Pusuka. HMoHusupyromiee U3JIydeHue, IOHATHE O J03€ W3JIy4YEeHUs U
Oouonornueckor 3amure. Xumus. OxpaHa NOpUPOABI OT BO3JACUCTBUS XUMHUYECKHUX
MIPOU3BOJCTB.

Heoprannueckas xumus. OxpaHa OpUpOAbl OT HETaTUBHOTO BO3JCUCTBUS OTXOJIOB
XUMHYeCKuX Ipous3BoAcTB.  Dusuka. PenrtreHosckoe wusnyudeHue. Ilonarue o nose
U3ITy4YEeHUs U OMOJIOTMYECKON 3alluTe.

TectupoBanue 1o Kypcy «PemieHue 6M0IOrH4ecKux 3a1a4d B X0J€ MOATOTOBKH K
EI'D» - 1 yac

TPEBOBAHUS K YMEHUAM U HABBIKAM

Yuamuecs 10JKHBI 3HATD:

e (OCHOBHBIC TIOHATHS MOHCKYHHPHOﬁ 6I/IOJIOFI/II/I, OUTOJIOTHUHN H I'CHCTHUKH,

e ANTOPUTMBI PEIICHUS 3a/ad, He BXOASIINE B 005S3aTeIbHBI MUHUMYM 00pa30BaHMSI
(6a30BOr0 M MOBBIIIEHHOTO YPOBHS CIOXKHOCTH);

o Odopmnenue 3ana4 Ha Equnom [ocynapcTBeHHOM 3K3ameHe 1o OUOJIOTHH;

Yyammecs A0JKHBI YMETh:

e Pemarb HCCTAaHIApPTHBIC OMOJIOTHYCCKHE 3a1a49U, UCIIOJIb3YA PA3JINYHBIC aJITOPUTMBI
PCUICHUSA,

e Pemarp paC‘IéTHLIC OMOIOTHYECKHE 3aa49u C IPUMCHCHUC 3HAHMHU 110 XUMUH U
MAaTCMaTHKCEC,

e VYcTaHaBIUBaTh IMPUYINHHO-CJIICACTBCHHLBIC CBA3U, ACJIATH 0606IHCHI/I$I, ITOIIOJIHATH U
CUCTCMATHU3UPOBATH ITOJIYYCHHBIC 3HAHUA

o [IpuMeHSTH 3HAHVS B HOBBIX U M3MCHCHHBIX CHTYaIIUsX;
e Pemarp OMONTOTHYECKHE 3a/1a9H PA3HBIX YPOBHEH CI0KHOCTH, COOTBETCTBYIOIIHE
TpeboBanusaM BY30B ecTecTBEeHHO-HAYYHOTO MTPOQUIIS;

e [lonp30BaThCs pa3IMUHBIMU TOCOOUSIMH, CTIPABOYHOM JUTEepaTypoit, MHTepHeT-
HMCTOYHUKAMU.



YUYEBHO-TEMATUYECKUM IIJIAH

Neni/m Tema KounuyecTBo yacos DJIEKTPOHHBbIE
KonTposbHbie padoThbl lpaxriyeckue ungponnbie
Bcero padoThI o0pa3oBareJibHbIC
pecypchl

1 BBenenue B mpeaMer 1 https://fipi.ru/

2 Pemrenne 3amad mo reme 1 1 https://fipi.ru/
«OCHOBHBIE CBOMCTBA KHBOTO. TectupoBaHue
CucremHas opraHu3zanus (3amanus tuma A-1,
YKUZHIDY B-1, B-6, B-7, C-2)

3 Pemrenne 3amad mmo reMe: 1 1 https://fipi.ru/
«XUMHYECKUHN COCTaB KIECTKH. TectupoBanue
Heopranndeckue BeiiecTBa» (3amaHus Tuna A-3,

B-1, B-6, B-7, C-2)

4 Pemenue 3amay mo reme: 1 1 https://fipi.ru/
«XUMHUYECKUM KIJICTKH. TectupoBanue
VYraesoasl. JIunuaeny. (3amaHus Tuna A-3,

B-1, B-6, B-7, C-2)

5 Pewenue 3amay no reme: 1 1 https://fipi.ru/
«XHUMHYECKHUM COCTaB KJICTKH.
benkny.

6 Pemrenune 3amayd mo reMe: 1 1 https://fipi.ru/
«XHAMHUYECKUN COCTaB KIICTKH. TectupoBanue
Hykneunossie kucinotel. ATy (3amaHus Tumna A-3,

B-1, B-6, B-7, C-2)

7 Pemrenune 3amay mo reMe: 1 https://fipi.ru/

«XHUMHUYECKUI COCTaB KIETKH. Pemenune 3amaq



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

Hyxnennossie kucnorsl. ATD»

(3amanus tuna A-3,
B-1, B-6, B-7, C-2,
C-5).

«buocuures 0Oekay

8 TectupoBaHue 1O pa3aeny: http://fcior.edu.ru/
«MonexynsipHasi OMOJIOTHSI»

9 Pemenue 3ama4 1o reme: https://fipi.ru/
«IluTonorus Kak HayKa. TectupoBaHue
Knerounas treopus» (3amanust Tumna A-2,

A-27, B-1, B-6, B-7,
C-2) cocraBieHue
TECTOB

10 Pemenue 3ama4d no teMe: « https://fipi.ru/
CrtpoeHue KIETKHU U €€ TectupoBaHue
OpPTraHOUIbD) (3amanus tuma A-

2,A-3, A 27, A-32,
B-1, B-6, B-7, C-1,
C-2).

11 Perenue 3amad mmo reMe: https://fipi.ru/

«DOTOCHUHTE3» TectupoBanue
(3amanust Thma A-3,
A-28, B-1, B-6, B-7,
C-1, C-2).

12 Pemenue 3amay mo reme: https://fipi.ru/

«OHEpPreTUYecKuii 0OMeH» TectupoBaHue
(3amanus Tuna A-
28, B-1, B-6, B-7,
C-1, C-2)
13 Pemenue 3amay mo reme: https://fipi.ru/



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

14 Pemenne 3ama4g Ha https://fipi.ru/
camokornupoBanue JHK,
KOJMpOBaHKE OEIIKOB,
nekoaupoBanue monekyn JJHK.

15 Omnpenenenre aMUHOKHCIIOT TI0 https:/fipi.ru/
reHernyeckoMmy kony JIHK. TectupoBaHue

(3amanms Tuma A-3,
A-27, A-28, B-1, B-
6, B-7, C-1, C-2, C-
5

16 Pemenue 3ama4d no teMe: https://fipi.ru/

«Turel geaeHus KIeToK» TectupoBaHue
(3amanust tumna A-4,
A-27, A-29, B-1, B-
6, B-7, C-1, C-2)

17 Pemenue 3amay nmo reme: https://fipi.ru/
«becnonoe u mojgoBoe TectupoBanue
Pa3MHOKECHHE (3amanust Thma A-6,

A-29, B-1, B-6, B-7,
C-1, C-2)

18 Pewenue 3amay nmo reme: https://fipi.ru/
«MHIMBUyaTbHOE PA3BUTHE TectupoBanue
OpPraHu3MOB» (3amanust tuma A-

6, A-29, B-1, B-6,
B-7, C-1, C-2).

19 TectupoBanue Mo pa3aeny
«uTonorus»

20 Pemenue 3amay mo reme: https://fipi.ru/

«He3aBucumoe Hacne10BaHNe
MIPU3HAKOBY

TectupoBaHue
(3amanus tuna A-7,



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

A-8, A-9, A-30, B-1,
B-6, B-7, C-6)
peleHue
TCHCTHUYCCKHUX 3aJ1a4

21 Pemenue 3aga4 no teme: http://fcior.edu.ru/
«B3anumMoaelicTBue reHOBY
22 [MpakTUKyM 1O PEIICHUIO http://fcior.edu.ru/
JIOTHYECKHX, TBOPUCCKUX 3aj1a4
W 3a]1a4 110 aJITOPUTMY
23 Pemenue 3amaud no reMe: https://fipi.ru/
«BzanmMmoelicTBre reHOBY TectupoBanue
(3amanust Thma A-7,
A-8, A-9, A-30, B-1,
B-6, B-7, C-6)
peleHue
FEHETHYECKUX 3a71a4
24 Perenue 3amad mmo reMe: http://fcior.edu.ru/
«XpOMOCOMHAasI TCOPHS
HACJIEICTBEHHOCTI»
25 Pemenne https://fipi.ru/
3a7a4 Ha CLEIUICHUE C TectupoBanue
Y- XpoMOCOMOH. (3amanus Ttuna A-7,
A-8, A-9, A-30, B-1,
B-6, B-7, C-6)
pCIICHHE
r€HETHYECKHX 3a1a4
26 [IpakTuKy™M 10 pemieHuto http://fcior.edu.ru/
JIOTUYECKUX, TBOPUCCKUX 3aaU
W 33134 110 aJITOPUTMY
27 Pemenne 3ama4 Ha http://fcior.edu.ru/



https://fipi.ru/
https://fipi.ru/

HaCJIeJOBaHHUE I'€HOB,
JIOKAIN30BaHHbBIX B
X-XpomMocoMe.

28 Pemenue 3amad 1o reme: https://fipi.ru/
«I'eHeruka mnomua» TectupoBanue
(3amanus Tuma A-7,
A-8, A-9, A-30, B-1,
B-6, B-7, C-6)
peleHne
F€HETHYECKHX 3a1a4
29 Perenue 3amad mmo reMe: https://fipi.ru/
«3aKOHOMEPHOCTH TectupoBaHue
N3MEHYHUBOCTH (3amanus tuna A-7,
A-9, A-30, B-1, B-6,
B-7, C-6),
pelIcHHE
T€HETUYECKHX 3a1a4
30 Pemenue 3amay mo reme: https://fipi.ru/
«['eHernKa yeaoBeKa»
31 TecTupoBanue 1o Kypcy https://fipi.ru/
«Pemenne Ononornaeckux
3a7a4 B XOJI€ IMOATOTOBKH K
EI'D»
32 «Perrenne OMOJIOTMYECKUX https://fipi.ru/

3aJa4 B XO04€ IMOATOTOBKH K



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

EI'D»

33 [IpomexxyTouHasi aTTecTaius. 1
TECTHPOBaHHE

34 AHanu3 TeCTUPOBAHMUS 1
Uroro: 34




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Kepeouosa E. JLEI'D. buonorus: teoperuueckue wmarepuainl.— CIIO.:
Tpurown, 2009. — 336 c.

Kamuuuna A. A. Tloypounble pa3paborku mno Ouonoruu «baktepuu.
['pubs1. Pactenus»,6 kimacc. — M.: BAKO, 2005.

Kupunenko A. A., Konecuuko C. U. buonorus. 9-i knacc. [loaroroska k
uroropoil arre- crauuu — 2009: yueOHo-MeToauuyeckoe nmocobue — Poctos
u/J1: Jlernon, 2009.— 176 c.

METOANUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Jlattommun B. B. buonorus. XusotHeie. 7 kmacc: pabowas TeTpaib Ui
yunrens.— M.: Ipo- ¢a, 2004.— 160 c.

Jlattomun B. B., Yunuesa I'. A. buonorus. XKuoTHsie. 7 knacc: TeMaTuuecKoe
1 TI0ypou- HOe TuaHupoBaHue k yueOHuky B. B. Jlatiomuna u B. A. Illankuna
«buonorus. XXusotasiey: mocodue anst yuurens.— M.: JIpoda 2003.— 192 c.

Huxkumos A. U. Kak o0yyats 6uonoruu: Xusotnsie: 7 ki1.— M.: ['ymanur.
u3. uentp BJIA-JIOC, 2004. — 200 c.

Huxumos A. U., IlerpocoBa P. A. u nap. buonorus B Tabmuiax.— M.:

«MIIEKCA», 1998. Huxkumos A. WH., Tepemo A. B. umakruuyeckuii

matepua 1o 3ooyuoruu. — M.: PAVbB «I{u-

Tagensy, 1996. — 174 c.

[Taceynux B. B. buonorus. MeTtoguka HWHIUBUAYAIbHO-TPYIIIOBON
nestenbHocTH. — M.: [IpocBemenue, 2016.

Tepemos A. B., Poxisios B. C. 3anumaTenibHast 300J0THs: KHUTA I YYaluXcs,
yunrenei upoguteneit. — M.: ACT-IIPECC, 1999.— 258 c.: un.

®pocun B. H., CuBornazos B. M. ['oToBuMCS K €IMHOMY TrOCyIapCTBEHHOMY
sK3aMeHy: 6uo- jgorus. XKusornsie. — M.: JIpoda, 2004 — 272 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Caiir OUIIU. OTkpwiThii OaHK 3amaHUil 178 (OPMHUPOBAHHUS ECTECTBEHHO-
Hay4yHOM  TpamMoT-  HOCTH [DneKTpoHHBIH  pecypc]: — URL:
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki- yestestvennonauchnoy-
gramotnosti (nata obpamenus: 10.05.2021).

Caiitr  Enmunas komtekuus 1udpoBBIX  00pa3oBaTENbHBIX  PECYpPCOB
[DnekTponnblit pe-cypc]: — URL: http://school-collection.edu.ru/catalog (mxara
oOpamtenus: 10.05.2021).

Caiit ®enepanbHblii MEHTP WH(OPMAIMOHHO-00PA30BATENBHBIX PECYPCOB

[Dnektponnbiii  pecypc]: — URL: http://fcior.edu.ru/ (mata oOpamenus:
10.05.2021).
[Mudposbie naboparopun Releon [Dnextponnsiii pecypc]: — URL:

https://rl.ru/ (naTa oopamenus: 10.05.2021).


http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

Kpyrasiit cron: Hudpossie nabopaTopuu B COBPEMEHHOM MKOJE [DNEKTPOHHBIN
pecype]: — URL: https://www.youtube.com/watch?v=qBj-tolw2N4 (nara
oOpamenus: 10.05.2021).

Hayunas »snektponnas Oubnuorexka «KubepneHunka» [DIeKTpOHHBIN
pecype]: — URL: https://cyberleninka.ru/ (nata oopamenus: 10.05.2021).

OnexkTpoHHas OuONMOTEKa AuUccepTaluil U aBTopedepaToB [DIIEKTPOHHBIHN
pecypc]: — URL: http://lwww.dissercat.com/ (nata obpamenns: 10.05.2021).

Hayunas snextponnas 6ubnuoteka «Elibrary.ruy [QnexTpoHHbIN pecypc]:
— URL:https://elibrary.ru (nara oopamienus: 10.05.2021).

OO6pazoBarenbHblii mopTan mjis noarotoBku kK BIIP [DnextpoHHbIi

pecypc]: — URL: https://bio6-vpr.sdamgia.ru/ (nata oopamenus: 10.05.2021).


http://www.youtube.com/watch?v=qBj-tolw2N4
http://www.dissercat.com/
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