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Pabouast mporpamma 3JI€KTUBHOTO Kypca
o ouosioruu -10 kitacc
«PEIIEHUME BUOJIOTNMYECKUX 3AJIAY»

CocTraBUTENb: yUUTETh OMOJIOTUH NTEPBOI
KBIM(PUKALIMOHHOMN KaTEropuu

HcaeBa Bepa BukropoBHa
2022 -2023 y4eOHblii ron

p.n.Mnosns 2022

MOACHUTEJIBHASA 3AIINCKA

Kypc «PEHIEHUE BUOJIOTMYECKUX 3ATAY»

paccuutan 34 yaca (1 4ac B HeZlen0) U noddepaicusaem, yenyonsem 6a308vle 3HAHUSA
no ouonozuu, Hanpasnen na ¢oopmuposanue u pazeumue 0CHOBHbIX YYeOHbIX KOMNEMeHyul
8 X00e peuleHUsl OUOI02UUeCKUX 3a0at.

Konuyenuus npozpammsl Kypca 3akiodaeTcsl B TOM, 4TO €€ pa3paboTKa CBs3aHA C
pa3pabOTKOM CUCTEMBI CIEIUATM3UPOBAHHON MOATOTOBKHM ( yTIIyOJIEHHOTO OOydYeHHs) B
CTapmMX KJjaccaX W HampaBlieHa Ha pealu3alyi0  JUYHOCTHO - OPHUEHTUPOBAHHOTO
mporecca, MpPU KOTOPOM MaKCUMAJIBHO YYHUTHIBAIOTCS HWHTEPECHI, CKJIOHHOCTH, W
CIIOCOOHOCTH CTapIiekiIacCHUKOB. OCHOBHOW aKIIEHT Kypca CTaBHUTCS HE Ha TPUOPHUTETE
colepKaHusl, a Ha MPHOPUTETE OCBOCHUS YYAIIUMHUCS CIIOCOOOB IEHCTBUIA, HE HAHOCS




yiuiepd caMOMy COAEpPKaHUIO, T.€. Pa3BUTHIO MPEAMETHBIX M  MEXKIPEAMETHBIX
KOMITETEHLIMHA, YTO HAXOJIUT OTPa)XKEHUE B KOHTPOJbHO-U3MEpPUTEIbHBIX MaTepuanax EID.
Kypc TecHo cBsizaH ¢ ypokaMu oOmIeil OMOJIOrMM U cOOTBETCTBYEeT TpeboBanusm PI'OC
COO.

AKmyanbHocmp YMEHHs peliaTh 3a7avd MO OWOJOTHH BO3pacTaeT B CBS3U C
BBegeHreM EI'D mo Owosnoruu, a Takke ¢ TeM, 4TO HEoOXOIUMO NMPUMEHSTh 3HAHUS Ha
MIPaKTHKE.

Pemiennie  3amay = 1o OHOJIOTMM JaeT  BO3MOXKHOCTh  JIydllle  IO3HATh
byHIaMEHTaTbHBIC 00111€OMOJIOTUYECKUE  TMOHSATHUS, OTPaXalollhe CTPOCHUE U
(GYyHKIIMOHUPOBaHUE OMOJOTHYECKUX CHCTEM Ha BCEX YPOBHSX OPraHU3aIllU KU3HU.

Pemenue 3amad no OMOJIOTHU MO3BOJSIET TakKe YrayOUTh M 3aKpPENUTh 3HAHUSA
no pazaenam  oOuieil Omosioruu. OrpOMHYI0 Ba)KHOCTb B HENPEPHIBHOM 00pa30BaHUU
MpUOOPETAIOT  BOMPOCHI  CAMOCTOSITEIbHOW  pabOThl  yYaIIUXCS, YMEHHE  MBICIUTh
CaMOCTOSITEIbHO W HaxoAuTh peureHre. Co3al0Tcad YCIOBUS I8 WHIAWBHUIYaJbHOU U
rpynmnoBoil ¢opM eATeNbHOCTH ydaluxcsa. Takoe coueTanue JBYX (opM oOpraHuszanuu
CaMOCTOSATENIbHONM pPabOThl HAa YpOKax aKTUBH3UPYET CHA0BbIX yyaluxcsi U JaeT
BO3MOXKHOCTh U] GEPEHIIMPOBATh MOMOIIlb, CITIOCOOCTBYET BOCHUTAHUIO B3aUMOTIOMOIIU
n KosuiekTuBu3Ma. Co3JaeT TakKe YCIOBUS Il OOYYEHHUs Y4alllUuXCsl CaMOKOHTPOJIO U
CaMOOIIeHKE. DTO GOpMHUPYET TBOPUECKOE OTHOIIEHHWE K TPYJAy BaXKHOE MJisI 4YeJoBeKa
moboii  mpodeccur W SIBIASETCS  BaXHBIM  YCIIOBUEM YCIEUIHOTO, KayeCTBEHHOTO
BBITIOJTHEHUS UM CBOMX OOSI3aHHOCTEH.

OcobennHocmamu_npozpammpl _Kypca SBISETCS TECHasl CBA3b €ro COAEpKaHUS C
ypokaMu oOI1eld OUOJOTUM U COOTBETCTBHE TpeOOBaHUAM [ OCyJapCTBEHHOTO CTaHIapTa.
[TogOop MarepuanoB Jyisl 3aHSATHNA OCYIIECTBIISIETCS HAa OCHOBE KOMIIETEHTHOCTHO -
OpUEHTHUPOBAHHBIX 3aJ]JaHUM, HAMPABICHHBIX Ha pa3BUTHE TPEX ypoBHEW OOYYEHHOCTH:
PENPOAYKTUBHOTO, IPUKIATHOTO Y TBOPYECKOTO.

Llenvio Kypca asnaemcs:

eCopeiicTBoBaTh (hOPMHUPOBAHUIO MTPOYHBIX 3HAHHWU MO OOIIEH OWOJIOrMU, YMEHUM U
HABBIKOB pelleHud 3a1ad s caadn EID.

¢O000IIUTh, CHUCTEMATU3UPOBATh, PACHIUPUTHL W YIJIYOUTh 3HAHUS YyYallUXCs
c(hopMUpOBATh/aKTyaTU3UPOBATh HABBIKA PEIICHUS OMOJOTMYECKUX 3aJay Pas3InuHbIX
THUIIOB.

e Co31aTh YCIOBUS JUIS PEaTU3alMi MHTEIUICKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH,
MMEIOIIHECS 3HAHUS U YMEHUS B APYTUX 00JIACTAX ACSITEIHHOCTH.

3adauu:

1.®opMupoBaTh CUCTEMY 3HAHUH MO TJABHBIM TEOPETUUYECKUM 3aKOHAM OHOJIOTHHU.

2.CoBepIlIeHCTBOBaTh YMEHUE pEIIaTh OMOJIOTMYECKHUE 3a/ladyd PENpOIyKTUBHOIO |,
MPUKJIAIHOTO U TBOPUYECKOTO XapaKTepa

3.Pa3BuBarth KJIIOUEBbIE KOMIIETCHIIMM : Yy4eOHO - TIO3HaBaTeJbHEBIE,
MH(pOpMAITMOHHBIE , KOMMYHUKATUBHBIC ,COITUAJIbHBIC.

4.Pa3BuBaTh OHMOJIOTMYECKYIO HMHTYMIIUIO, BBIPA0OTaTh OMNPEICICHHYIO TEXHHKY,
YTOOBI OBICTPO CIIPABUTCS C NPEJI0KEHHBIMU YK3aMEHAIITMOHHBIMU 3a/IaHUSIMH.

bnazooapsa xkypcy no ouonozuu epinonnsaemca HeCKOAbKO YYHKUUIL:

1. TlomnepxuBaeTcsi W3ydyeHHE OMOJIOTMM Ha 3aJaHHOM CTaHIAApPTHOM YPOBHE.
Kypc «Pemenne 6momornueckux 3aad» MOMOTAeT 3aKPENUTh U yTIyOuTh YPOBEHb 3HAHHMA
1Mo OMOIOTHY, MPUMEHHUTH 3TU 3HAHUS MYTEM PEIICHUS OMOJOTHIECKUX 3a71ad.




2. OcyluecTBisieTcs TUYHOCTHO-OPUEHTUPOBAHHBIN MOAX0 B 00yueHuu. To ectb
YUUTHIBAIOTCS WHJMBHUAYalIbHbIE CKJIOHHOCTH M CIIOCOOHOCTH Y4YalllMXCSd U CO3/Ial0TCs
yCJIOBUS JIJIs1 OOYYE€HUS KX B COOTBETCTBUU C MPO(heCcCUOHATLHBIMU MHTEPECAMHU.

Ilnanupyemotii pezyiomam
B pezynomame _npoxosrcoenus npozpammul Kypca ooyuarouguecs 00a)4CHbL.

e licnionp3oBaTh OOIME MOpHUEMbl PabOTHl C TECTOBBIMU 3aJaHUSMH  PA3TUYHOU
CJIO)KHOCTH, OPHEHTHPOBATHCS B MPOTPAMMHOM MaTepHalie, YMETh 4€TKO (OpMyIUPOBATH
CBOH MBICIIH

e YMeTh NMPaBUIIBLHO PACTIPEICIATh BPEMs IIPH BBITIOJTHEHHUN TECTOBBIX PaboT.

e O0600mAaTh U MPUMEHATh 3HAHUS O KJICTOYHO-OPTAaHMU3MEHHOM YPOBHE OpTaHHM3AIUU
JKU3HH.

e (06001mAaTh ¥ MPUMEHSTh 3HAHUS O MHOTOOOPa3HH OPTraHU3MOB .

e CorocTaBisITh OCOOCHHOCTH CTPOCHUSA W (DYHKIIMOHUPOBAHUSI OPraHU3MOB Pa3HBIX
1IapCTB.

e (ComocTtaByisITh OMOJIOTHYECKUE OOBEKTHI, MPOLIECCHI ,SIBJICHUS, MPOSBISIONMIUXCS Ha
BCEX YPOBHSX OpraHU3allUU KU3HHU.

e VYcTaHaBIMBATh IMOCIEJOBATEILHOCTh OHOJOTHYECKUX OOBEKTOB, MPOIIECCOB,
SIBIICHUH.

e [IpuMeHsITH, OHOJIOTHYECKHE  3HAHWUA B IMPAKTHYECKUX CHUTyalMsaX (MPaKTHKO-
OPUEHTUPOBAHHOE 33JIaHHE).

e PaboTaTh ¢ TEKCTOM WJIM PUCYHKOM.

e O0001AaTh ¥ MPUMEHSTH 3HAHUSI B HOBOM CHUTYallUHU.

e Pemarh 3a/lauyd MO ITUTOJIOTHH 0a30BOTO YPOBHS M TOBBIIICHHOTO HA NMPUMEHEHHE
3HAaHUW B HOBOW CUTYallUH.

e Pemarh 3aJaud 1O IeHETHKE 0a30BOTO YPOBHS U MOBBIIMICHHOTO HA MPUMEHEHUE
3HaHUW B HOBOM CUTYaIlUH.

e Pemarp 3amaud  MOJICKYJIIpHOW OHOJIOTMH ©0a30BOT0 YPOBHS M IOBBIIICEHHOTO Ha

IIPUMEHEHUE 3HAHUM B HOBOW CHUTYallHUH.
Cmpykmypa npozpammst. ConepkaHue MpOorpaMMbl BKIIFOYAET 3 OCHOBHbIE

paszjerna: peleHue 3aaay Mo MOJIEKYJISIpHOM OMOJIOTHH, pelieHne 3ajad Mo LUTOJIOTHH,
pelieHre 3aaad o N'eHETUKE, TaHHBIE pa3/ielibl IEIATCS HAa TEMBbI, U KaKJ1as TeMa
(bakyIbTaTUBHOTO Kypca SIBJSIETCS MPOJoKeHHEM Kypca Ouosioruu. OCHOBHOM THIT
3aHATHH - TpakTUKyM. /{151 Hanbosee ycrnemHoro ycBOeHus MaTepuala MiIaHupyroTCs
paznuyHbie (POpMBI pabOTHI C yHAIIUMUCS: pa3HOOOpa3Hbie GOPMbI padOTHI C TEKCTOM,
TECTaMH, BBITIOJIHEHUE TBOPUECKUX 3a7aHuil. Ha kaxaoM 3aHsATHH yYaliumcst
PEKOMEHYETCsl cepys 3a1aHHI, YaCTh KOTOPBIX BBIITOJIHSETCS B KJIACCE, a YaCTh - JOMa
CaMOCTOSTENLHO. J{7151 MPOMEKyTOUHOTO KOHTPOJsi- 3 TectupoBanus B hopme EI'D, u
UTOTOBOT'O KOHTPOJISI— 3a4eT Mo Kypcy «Penienne 6Monoruueckux 3ajad B Xo/e
noarotoBku K EI'D» u npoekTHas nesarenbHoCcTh. Kypc peann3yer KOMIETEHTHOCTHBIM,
JESITEIbBHOCTHBIN U HHAUBUAYATIbHBIN NOAX0 K 00yUeHHIO. J{eATenbHOCTHBIA NOIX0/1
peain3yeTcsi B IpoIecce MPOBEIECHUS CAMOCTOSITENBHBIX U PAKTUYECKUX PadoT ¢
YYAIMMHUCS, COCTaBJISIET OCHOBY Kypca. [IesTeabHOCTh YUUTENSI CBOJUTCA B OCHOBHOM K
KOHCYJIbTHPOBAHUIO YUAINXCS, aHATU3y U pa3dopy Hanbosiee mpoOJEeMHBIX BOIIPOCOB U



teM. UHauButyanu3anus oOydeHus: JOCTUTaeTCs 32 CYET UCIOIB30BaHMS B IIpoLiecce
00y4eHHUS nedazo2uieckol mexHoa02UU TUYHOCMHO-0PUEHMUPOBAHHO20 00PA3068aAHUS
«MCY]]» (MHaIUBUTyaIbHBIN CTUITh Y4EOHOU NEATETLHOCTH).

B nmoarotoBke v MpoBEAEHUH YPOKOB JTAHHOTO Kypca MCHOJb3YETCS MexHOI02Us
300posbechepezarowe2o 00yYeHUs U 60CNUMAaHUA: CO3aHIe TICUXO0JIOTHIECKOro KoM(opTa,
CAaHUTAPHO-TUTUEHUYECKUX YCIOBUM, IBUTATEIILHOW aKTUBHOCTH U JIPYTHX KPUTEPUEB,
KOTOPBIE BIMSIOT HA YCIEIIHOCTh B O0YYESHHH.

COIJEPXAHHUE KYPCA
BBenenune — 2 yaca
1. Beeoenue 6 npeomem

Pecypcel yueOHOro ycrnexa: o0y4eHHOCTh, MOTHBALIMS, TTaMSATh, BHUMaHHUE,
MO/JIaJIbHOCTh, MBIIIIJICHHUE, ACATEIbHOCTh. KOHTPOJIb, CAMOKOHTPOIb.
MoTuBalus Ha yCcriex: MaTpuila HHANBUYaTBHOTO yCIieXa, MHANBUTyaIbHas
IporpaMma pa3BUTHS 00IIeyUeOHBIX HABBIKOB.
2. Pewenue 3a0au no meme
«OcHosHbie ceolicmea dcusoco. Cucmemnasn opeanuzayus sHcuzHuy-1 vac

3akpenjieHue OCHOBHOIO COJCP/KAHUS TeM B X0/I¢ PelieHUs 0M0J0TrHYeCKHX
3aja4:

buonorus - Hayka O )KM3HH U €€ 3aKOHOMepHocTsX. lIpenmer, 3amaun, METOIBI U
3HaueHue Ouosoruu. CBsA3b OMONOTMM C JPYrMMU HayKaMH, €€ MEeCTO B CHCTEME
€CTECTBEHHOHAYUYHbIX M OHOJIOTMYECKUX OUCLHMIUIMH. buosorus B cucCTeMe KyJIbTYpHI.
Mecto Ouonoruu B ((OPMUPOBAHUH HAYYHOTO MUPOBO33PEHUS U HAYYHOU KapTUHBI MUPA.

OcHoOBHbIE TpU3HAKU KUBOro. OmnpeneneHue MOHATHS «KU3Hb». bHonmornueckas
dbopma cyliecTBOBaHUSI MaTepud. YPOBHU OpraHU3aLUU KMBOM MAaT€pUU M MPUHIUIBI UX
BBIJICJICHHUS.

OcHoBHble noHsATHS. buonorus. )Kuznb. OCHOBHBIE NMPU3HAKHU >KUBOTO. YPOBHH
OpraHu3aluy XUBOW Matepun. Metonbl u3ydenus B Oumonormu. Kierka. Tkanb. Opras.
Opranmsm. [omynsiius u Bua. buoreonienos. buocdepa

Pa3znes 1. Pemenne 3agau no treme «MoJiekyJasipHasi 0M010rus»-6 4acos

3akpenJieHue OCHOBHOI'O COJepP:KaHUsl TeM B X0/ie pelleHus1 0M0J0rH4ecKuX
3aaad.

1. Xumuueckuti cocmas xnemku. Heopeanuueckue eewjecmsa.
XHWMHYCCKHE DJIEMEHTHI M MX POJIb B KJIeTKe. Heopranuueckue BemecTna u ux poJib B
KU3HENICATCIIbHOCTH KJICTKH. Boja B KJIETKE, B3aMMOCBS3b €€ CTPOCHHUS, XUMHUYCCKUX
CBOKCTB W Ouosiornueckor posiu. Colnv HEOPTaHWMYECKUX KHUCIIOT, MX BKJIaJ B OOCCIICUCHHE
KU3HEACATEILHOCTH KJICTKH U IOJACpKaHue romeocTtasza. MoHbl B KiIETKe, MX (yHKIHH.
OcMoTH4YeCcKOe TaBlieHrEe U Typrop B KieTke. bydepHbie cucTemMbl KIIETKH.
2.  Xumuueckuil cocmas Kiemku. Yeneeoowi. Jlunuovl.



VYrneBosbl B JKU3HENESTENIBHOCTH PACTEHUH, >KMBOTHBIX, TPUOOB U OakTepuil.
CtpykTypHble UM (PYHKUHMOHAIbHBIE OCOOEHHOCTH MOHOCAaXapuJ0oB U JHCAXapHUIOB.
buononrmeps! - noaucaxapuibl, CTPOCHUE U OMOJIOTUYECKAs POJIb.

Kupsl 1 aunuabl, 0COOEHHOCTH HMX CTPOCHUS, CBSI3aHHbIE C (DYHKIIMOHAIBLHOMN
AKTUBHOCTBIO KJIETKH.

3. Xumuuecxuii cocmas knemxu. benxu.

Oprannyueckne BemeCTBA KIETKH. buomomumepsl — Oenku. CTpyKTypHas
opranuzanusi OeNKoBBIX MoOJeKyn. CBoicTBa OenkoB. JleHartypamuss W peHaTypamus —
OMoNOTHYECKU CMBICT U 3HadYeHHE. DYHKIMN OCIKOBBIX MOJEKYJI. DEepMEHTHI, HX POJIb B
o0ecrnedueHn MpoIECCoB Ku3HeaesTenpHocT. Knaccudukanus pepMeHToB

4-5. Xumuueckuti cocmas kremxu. Hykneunosvie xuciomeol.

HyxkiienHOBBIE KUCIOTHI, UX poib B KieTke. Mcropus n3yuenus. JJHK — monekyna
XpaHeHus HaciencTBeHHou nHpopmanuu. CtpykrypHas opranuzanus JHK. Camoyasoenue
JIHK. PHK, ee Bubl, 0COOEHHOCTH CTPOCHUS U (PYHKIIMOHUPOBAHUS

AT® — OCHOBHON akKKyMyJsaTOp 3Hepruu B KieTke. OCOOEHHOCTH CTPOCHHUS
Moiekysibl U ¢yHkuuun AT®. Butamunbl, cTpoeHHE, UCTOYHHK IMOCTYIUICHHUS U POJb B
OpraHu3Me U KIJIETKE.

6. Tecmuposanue no pasdeny «Monexynsapuas ouonocusy

OcCHOBHBbIE __ TOHATHS.  AMHHOKHCIOTBL.  AHTHKOJAOH. ['HapodUIBHOCTS.
IM'uapodoOHOCTE. ['mukonporenasl. ['yanuHs. JleHaryparus. JIHK. Kopon.
Kommnementaprocts. Jlumomporeuasl. Jlokyc. MakpoaneMeHTbl. MUKPO3JIEMEHTHI.
Mounomep. Hyxineonporennsl. Hykneortuna. Ocmoc. Ilonmumep. [lomunentua. Ilentuanas
cBs13b. PHK. Tumun. ®epmentsl. Lluto3nH. Ypanui.

MexknpeaMerHbie  cBsi3u. Heopranumueckas xumus. XHUMUUYECKHE DJIIEMEHTHI
nepuoandeckor cucremsl [[.M.MenneneeBa. Monbl (kaTuOHBI M aHWOHBI). Boga u apyrue
HEOpPraHUYECKHUE BEILIECTBA, CTPOCHHUE MOJIEKYJI M CBOMCTBA. JMcconumanus 31€KTpOJIUTOB.
Oprannueckass xumusa. OCHOBHBIE TPYIIIBI OPraHUYECKHX CoOeIUHEHUN. bydepHbie
pactBopbl. duzuka. OcMoTrueckoe napnenue. Juddys3us u ocmoc.

Pa3znen 2. Pemenne 3aga4 nmo reme «l{urosorus» -11 yacon

3akpenJieHue OCHOBHOI'O COEP:KAHUS TeM B X0/i€ pellieHHs1 0M0J0rHYeCKHX
3aaad.

1. [Humonocua xak Hayka.

[Ipenmert, 3ana4un ¥ METOIBI COBPEMEHHOU LIUTOJIOTUU. MECTO IUTOJIOTUU B CUCTEME
€CTeCTBEHHOHAYYHBIX U  OWUOJOTUYECKHUX HayK. VcTropuss pa3BUTHUS  LUTOJIOTHS.
Teopernueckoe M MPAKTHYECKOE 3HAYECHHE LIMTOJIOTHUYECKUX HMCCIIECNOBAaHWNM B MEIUIMHE,
3paBOOXPAHEHUH, CEIIbCKOM XO3SMCTBE, Jele OXpaHbl MPUPOIBI W Jpyrux cdepax
YEJIOBEUYECKOU JIESITETbHOCTH.

Uctopusi otkpeiTie kieTkd. Kierounass teopus. OCHOBHBIE TMOJOXKEHUS TEPBOI
KJIETOYHOU Teopuu. COBpeMEHHas KJIETOYHAsl TEOPHsi, €€ OCHOBHBIE MOJIOKEHUS U 3HAYCHHE
TUTSI pa3BUTHUST OMOJIOTHH.

2. CmpoeHue Kiemku u eé opeaHouobl.

[Inazmatuueckass memOpaHa u oOosiouka KjieTku. CTpoeHue MeMOpaHbl KIETOK.
[IpoHrKHOBEHHE BEIIECTB uepe3 MeMOpaHy KIeTOK. Buabl TpaHcmopTa BelIecTB dYepe3
[IUTOIIa3MaTHYECKYI0 MEMOpaHy KJIETOK (ITaCCUBHBIA M aKTUBHBIM TPAHCIIOPT, IK30LIUTO3 U



SHAOLUUTO3). OCOOEHHOCTH CTPOEHHUS O000JIOUEK MPOKAPUOTUYECKHX M IYKAPUOTUUYECKUX
KJIETOK.

[{urornnasma U €€ CTPYKTypHblE KOMIOHEHThl. OCHOBHOE BEUIECTBO LIMTOILIA3MBI,
€ro CBOMCTBA U (DYHKIIHH.

Anpo unTepdazHoit KiIeTkn. XUMUIECKANA COCTaB M CTPOSHUE siipa. 3HAUCHHUE sIpa
B OOMEHE BEIIECTB W Tiepenade TeHETHYEeCKOW HH(popMamuu. SApBIIMKO, OCOOCHHOCTH
cTpoeHus U (PyHKIMU. XPOMOCOMBI, IMOCTOSHCTBO YucCiIa W (OPMBI, TOHKOE CTPOCHUE.
[Tonsarue o kapuorune. ["alTIONIHBIN U AUIUIOWIHBIA HA0OPBI XPOMOCOM.

Annapat ['onpmxu. CTpoeHue, pacroiokeHUe B KJIETKaX >KMBOTHBIX U PACTCHUH,
bynkmuu anmapata [OmbIKHM: CHHTE3 TOJHMCAXapUAOB U JIUIUJOB, HAKOIUICHUE W
CO3pEeBaHUE CEKPETOB (OEnKH, JIMIMUJBI, MOJUCAXapUJibl), TPAHCIOPT BEUIECTB, POJb B
(dhopMHUpOBaHUH IJIA3MATHYECKOW MeMOpaHsbl U JTu30coM. CTpoeHre U (yHKIMH JTU30COM.

Oupomnazmatudeckas cethb (DI1C), ee Turbl. OCOOEHHOCTH CTPOCHUS arpaHyIsIpHOM
(rmagkoit) m rpanyisipHod (mepoxoBatoit) OIIC. 3nauenue rmankoit DIIC B cuHTE3e
MOJINCAXAPUIOB M JMIUIOB, UX HAKOIUICHMH W TpaHcroprte. 3ammuTtHas ¢yHkius OI1C
(30U ¥ HEUTpamu3aius BpeAHBIX [ KiIeTku BemiecTB). Oynkiuu mepoxosaroi II1C
(yuactue B cuHTEe3€ OEJIKOB, B HAKOTUICHUH OEJIKOBBIX MPOJIYKTOB U UX TPAHCIOPTE, CBS3b C
JIPYTUMH OpraHOMAaMHU U 000JIOUKOM KIJIETKH).

Pubocombl, 0COOCHHOCTH CTPOCHHS U POJIb B OMocuHTe3e Oeka. [loampudocomel.

Bakyonu pacTUTENbHBIX KJIETOK, UX 3HAUEHHE, CBsI3b ¢ DIIC.

[ImacTuael: JIEUKOIIACTHI, XJIOPOILIACThI, XpOMOILTIaCThl. OCOOEHHOCTH, CTPOCHHUE U
(GyHKIMHM  TUTACTHI. JHK mmactua. Ilpoucxoxnenue xioporuiactoB. Bsanmmuoe
MpeBpaIlleHUEe MIACTHUI.

Mutoxouapun, CcTpoeHue (Hapy>XHass U BHYTPEHHsSSI MEMOpaHbI, KPUCTHI).
Mutoxonapuansubie JJHK, PHK, pubocomsl, ux posb. @yHKIIMU MUTOXOHAPUHN. [ UIIOTE3bI
O MPOUCXOXKJICHUH MHUTOXOHJpUN. 3HAYEHUE BO3HUKHOBEHHS KHCIO-POJHOTO JbIXaHUS B
ABOJIIOLINH.

Krnerounslii ieHTp, ero crpoenue u GyHkuu. Opranouasl aBuwxeHus. Kierounsie
BKJIFOUEHUS — HETIOCTOSTHHBIN OPraHOMU] KJIETOK, 0COOCHHOCTH U (QyHKIIUU.

3. Domocuumes
OOMeH BeniecTB U dHepruu. [loHATHE O MIIACTUYECKOM M YPHEPreTUUYeCKoM OOMEHeE.

®dotocunte3. CperoBas u TemHOBas (a3bl (POTOCHHTE3a, OCHOBHBIE IPOIIECCHI,
npoucxosmue B 3Tu ¢a3pl. OCHOBHBIC UTOTU CBETOBOM (hasbl - cuHTe3 ATD, BhIACICHUE
KHCJIOpoAa, OO0pa30oBaHME BOCCTAHOBJIEHHOIO HHMKOTHHAMHAAJCHUHAMHYKIeoTUapochaTa
(HAI®D-H2). ®oTodochopunupoBanne. CymmapHoe ypaBHenue dotocunresa. [lepBuunbie
mpoyKThl (porocuHTe3a. DOTOCUHTE3 M YypOXKall CENbCKOXO3SIMCTBEHHBIX KynbTyp. [lyTn
MOBBIIEHUS TPOAYKTUBHOCTH CEJIbCKOXO34MCTBEHHbIX pacTeHui. K.A.TumupsizeB o
KOCMHYECKOU POJIN 3€JIEHBIX PACTEHUI. XEMOCUHTE3 U €r0 3HAYEHUE B IPUPOJIE.

4. Ouepeemuuecxkuii 0bOMeH

DHepreTudeckuii OOMEH B KJIETKE M €ro OHOJIOTHYECKHUH CMBICT. OTambl
HHEPreTUYECKOro 0OMeHa, MPUYPOUECHHOCTh 3TUX MPOLIECCOB K ONPEACICHHBIM CTPYKTypam
KJIETKH. 3HaueHre MUTOXOHIpuil 1 AT® B sHepreTuueckoM oOMeHe.

5-7. bBuocummes 6enxa

buocunTe3 OelKoB B KIIETKE W €ro 3HadeHue. Poyib reHOB B OMOCHHTE3€ OEJIKOB.

['eneTnyeckuii KoA W €ro cBOMCTBAa. Jrtambl OMOcHMHTE3a Oenka. Peakuuu MaTpuyHOro



cuHTe3a. Perynsius cunTe3a 6enKkoB. ['eH-perymsTop, reH-onepaTop, CTpPYKTYPHbIE€ TE€HBI, UX
B3aumojercteue. [lpuHuun oOpaTHOM CBSI3U B pEryysiud (yHKUUOHUPOBAHUS TE€HOB.
CoBpeMeHHbIE NPeICTABICHUS O PUPOJIE TeH

8. Tunwl Oenenust Kiemok

JKu3HEHHBId UK KIETKH W €ro s3tanbl. [loAroToBKa KIETKM K JEICHUI0 —
uHTepdasza, ee¢ Tmepuoabl (MPECUHTETUYECKUH, CHHTCTUYECKHHA, TTOCTCUHTETUYCCKUN).
buonoruueckoe 3HaueHue narepdaspl. Anonto3. MUTOTHYECKUIN ITUKIL.

AMHTO3 W €ro 3Ha4YeHHEe. MUTO3 - MHUTOJOTHYECKas OCHOBA OECIOJIOTO
pasmHokeHusa. Da3pl MUTO3a, UX XapakTepuctuka. CTpyKTypHbIE HW3MEHEHHS U
(U3UOTIOTHYECKHE OCOOCHHOCTH OPTaHOWIOB KJIETKH BO BPEMsI MUTOTHYECKOTO JCIICHHSI.
Bepereno nenenus, crpoeHre W (QPYHKIUMU HUTEH BepeTeHa. buosorumdeckoe 3HaYeHHE
MUTO3a.

Meiio3 - HUTOJIOTMYECKAsi OCHOBA MOJIOBOTO pa3MHOKeHHUs. [lepBoe nenenue Meiiosa,
ero (aspl, UX XapaKTEPUCTUKA. YMEHBIIIEHHE YHCJIa XPOMOCOM KakK pe3yJjbTaT MEepPBOTrO
nenenusi. Bropoe neneHue meiiosa, (asbl, UX XapaKTepHUCTHKA. bruonorudyeckoe 3HayeHUE
Meno3a.

Q. becnonoe u nonosoe pazmnooicenue.

@DopMmbl U CTIOCOOBI Pa3MHOXKEHUSI OpraHu3MOB. becnosioe pa3MHOXKEHUE, €ro BUABI U
3HaueHue. [lomoBoe pa3MHOXKEHHE, €ro BHJBl U DBOJIOIUOHHOE 3HaudeHue. OOmas
XapaKTepUCTUKAa U OCOOCHHOCTH Pa3MHOKXEHHUS OCHOBHBIX TpyIIl OpraHu3MoB. Pa3Butue
MYCKHX U )KEHCKUX MOJIOBBIX KJIETOK Y )KUBOTHBIX U PACTCHUH.

10.0Onmocenes — unousudyanvHoe pazeumue opeaHu3Mos.

OmnonotrBopeHue u ero Tumbl. OMJIOJOTBOPEHHME U pa3BUTHE 3apojblllia Y
KUBOTHBIX. OCHOBHBIE dTanbl SMOPHUOHAILHOTO PAa3BUTHS KMBOTHBIX. B3ammonencTBue
yacTe pa3BUBAIOLIErOCSA 3apoipllia. buOreHeTMdyeckud 3aKOH, €ro COBPEMEHHas
unTepnperanus. [loctomOpronansHoe pa3ButHe. BpeaHoe BiMsSHUE aaKOTOs, HUKOTHHA,
HAapKOTHUKOB, 3arpsi3HCHUS] OKPYXAIoIIEeW CcpeAabl Ha pa3BUTUE 3apOJbIIIa >KUBOTHBIX H
YeJ0BeKa.

OOmasi XapakTepucTUKa M OCOOEHHOCTH Pa3MHOXXEHHS BUPYCOB, OaKTepuid,
BOJIOpOCIIeH, MOX00Opa3HbIX, MaIOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX, TOKPHITOCEMEHHBIX,
rpu0OB U MHUIIaiHUKOB. CMeHa (a3 B )KM3HEHHOM IUKJIE.

11. Tecmuposanue no pazoeny «l{umonocusy

OcHoBHbIe NOHATHSA. ABTOTPO(BI. AMHUHOKHCIOTHL. AHA00IHU3M. ACCHUMUIISALHUA.
AHTHKOZOH. Ammapar ['oabmku. AKTUBHBIM TpaHCHOpT. AspoOsl. bakrepuodarmu.
buocunre3 Oenka. bpoxenue. Bakyonb. Bxmrodenus. [MarougHblii HabOp XpOMOCOM.
Humnonnueiii  Habop xpomocoMm. [I'en. ['enermueckuit koxn. I'emom. ['enorum.
I'unpodunsHOoCcTh. ['mapodoOHOCTh. ['mukonus. ['nmukokamukce. ['mukomporeuasi. ['pana.
I'yanun. Jlenarypanus. duccummsiums. JIHK. JlpixarenbHbii cyoctpar. Kierounoe
neixanue. Kapuomnasma. Katabonusm. Kucnmopoansiii stan. Komon. KommiemeHTapHOCTS.
Kpucra. Jlenkomractel. JIuzocoma. Jlunonporennst. JIokyc. MakpoanemenTsl. Matpukc.
MartpuyHsblit CUHTE3. Merabomusm.  Mukporpyboukn.  MukpoduiaMeHTHI.
Mukposnementsl. Monomep. Hykneonporenapl. Hykneorna. Onepon. Opranousl. OcMmoc.
Oneparop. Ilnmactuasl. Ilunomurto3. Ilomumep. IlonunenTtun. IlentuaHas  CBSI3b.
[Ipokapuotel. Penpeccop.  Pubocombl. PHK. CIIMJI. Crtpoma. CTpyKTypHBIE TECHBI.
Tpancnauua. Tpanckpunuusa. Tpurmuier. Tunakoun.  TumuH. @aronuro3. DepMEHTHI.
Xnopormnact. XpoMaTuH. Xpomormiact. XpomocoMma. Llentpuonu. I{uromnazmaruyueckas




meMmOpana. Iluto3un. VYpamun. DotocuHTe3. XEMOCHHTE3. ODK30IMTO3. DHIIOLINTO3.
DHoI1a3MaTH4YecKas ceTb. DyYKapuoThl. SAapo. SAnpeImiko.

becrionoe pasmMHokeHue. BereratuBHoe pa3mHokeHue. 3urota. IlomoBoe
pasMHoxkeHue. [ToukoBanue. Anonto3. JKu3HeHHbINM nukI kieTku. Cnepmarozoua. Cropa.
Siinexnerka. Amuto3. Mwuto3. Meiio3. Ilenrpomepa. Mutepdaza. Ilpodaza. Amnadasa.
Meradaza. Tenodasa. Bepereno nenenus. buBanenr. I'eHepaTuBHas TKaHb. I OMOJIOTrHYHEBIC
XpOMOCOMBI.  J[BOMHOE  OIUIOJOTBOPEHME.  3apOJbIIeBbIM  Memok.  KoHbrorarus.
Kpoccunrosep. Penykimonnoe paenenue. Crnepmarorene3. OBoreHe3. JKW3HEHHBIM ITUKII.
[Nametodut. Criopodur. buorenernuecknii 3akon. brnactyna. biacromep. OmnomoTBOpeHue.
Onrorene3. BuyTpenHee oronotrBopeHue. HapyskHoe oOIionoTBOpeHHE. 3apo/bllIeBbIe
muctku. Opranorenes. [lapreHorene3. DOmOpuoHabHOE pa3BuTHE. [locTaMOpHOHATBLHOE
pazButue. duiiorenes. DkrojepMa. JHTOIepMa. Mezoaepma.

MexnpeamerHble cB3W. Heopranumyeckas Xumusa. XUMHUYECKHE HJIEMEHTHI
nepuonnueckor cuctemsl J|.M.MenneneeBa. Monsl (kaTuoHbl U aHuoHBI). Boga u apyrue
HEOpPraHUYECKHUE BEILIECTBA, CTPOCHHUE MOJIEKYJI M CBOWMCTBA. JMcconumanus 3JI€KTPOJIUTOB.
Oprannueckass xuMusg. OCHOBHBIE TpYIIIBI OpraHUYecKuX coeauHeHuil. bydepHbie
pactBopel. ®usuka. Ocmoruueckoe pgaBienue. Juddy3us u  ocmoc. boranuka.
OCOOEHHOCTH CTPOCHHUS KIETOK pacTeHH. OTIMYMSA pacTEHUM OT >KMBOTHBIX. 300JIOTHS.
OcoOeHHOCTH CTPOCHUS KJIETOK KMBOTHBIX. OTIINUMS )KUBOTHBIX OT paCTEHUN U rprOOB

boranuka. OcCOOEHHOCTH CTPOCHUSI W Pa3MHOXKEHHsS pacTeHuil. BereratuBHOe
pa3mHoxeHnue. [IpuBuBku. Opransl pacTeHull, ux crpoeHue U GyHkuu. CTpoeHHe [BETKA —
opraHa ceMmMeHHOro pa3MmHoxkeHus. OmnbuieHue. 3oosorus. OCOOCHHOCTH Pa3MHOKEHUS
KUBOTHBIX PA3IMYHBIX cUCTeMaTudeckux rpymni. CrnocoObl OTUIOOTBOPEHUS Y KUBOTHBIX.
[TocTomMOprOHaNBHOE pa3BUTHE HACEKOMBIX. [I[MKI pa3BUTHS 3€MHOBOJHBIX. AHATOMMUS.
Ocob6eHHOCTH HYMOPUOHATBFHOTO PA3BUTHS YEIIOBEKA

Pa3gena 3.Pemienne 3apa4u mo treme «I'eHeruka»-11 yacosn

3akpenJjeHue OCHOBHOI'O COJIeP:KaHMS TeM B X0/1e pelieHusi 0M0JJ0rHUecKuX
3aaav.

1-2-3. Hezasucumoe naciedosarue npusHaxKos
[Ipeamer, 3amaunt W MeTOAbl TeHETHKH. OCHOBHBIC pa3leibl TeHETHKH. MecTo
TCHETHKHU CPEIM OMOJIOTHYECKUX HayK. 3HAUCHUE TCHETHKHU B pa3paboTKe MpoOJieM OXpaHbl
PUPOBI, 3APABOOXPAHCHHS, MEAUITUHBI, CEIbCKOTO X03sAHcTBA. [IpakTHYeCKOoe 3HAUYCHUE
TCHCTHKH.

['"Mengenb — OCHOBOIOJIO)KHUK TEHETUKHA. METOJ TEeHETHYECKOrO aHaju3a,
paspabortannbiii  ['.Menngenem. ['eHernueckas cumBoauka. IlpaBuna 3amuicu  cxem
CKpEIIMBAHUS.

HacnenoBanre npu MOHOTHOPUIHOM CKpeIIMBaHUU. JJOMUHAHTHBIC M PEIIECCUBHBIC
npu3Haky. [lepBroiif 3akoH MeHens - 3aK0H equHO00pa3ns THOPHUIOB MEPBOTO MOKOJICHUS.
Broponn 3akoH MeHaens - 3akoH pacuieruieHds.  [IpaBWiIO  YMCTOTBI  ramer.
[{uTtonoruueckue OCHOBBI  pacHICIJICHHUs TPH  MOHOTHOPUAHOM  CKPEIIMBAaHUM.
CraTucTUYECKUI XapaKTep paculCIICHUS.

[Tonsitue o renax u amiensix. deHotun u reHotun. ['oMo3UTrOTa M rEeTEPO3UTOTA.
Pacuiennenre mpu BO3BpaTHOM M aHAIM3UPYIOIIEM CKPEIIMBAHUM.



HacnenoBanue npu auruOpuaHoM ckpernvBaHuu. HesaBucuMoe KOMOMHHpPOBaHUE
HE3aBUCHMBIX Iap MPU3HAKOB - TpeTUW 3akoH Menzaens. Lluronornueckue OCHOBBI
HE3aBUCUMOTO KOMOMHUPOBAHUSI AP MPU3HAKOB.

4-5.  B3zaumooeticmsue anieibHblX U Healle/lbHbLX 2eHO8.

HacnenoBanne 1ipy B3aMMOJEWCTBHM  aJUIEJBHBIX T'€HOB. JlOMUHHpOBaHUE.
Henonnoe nomunuposanue. KogomuupoBanue. CBepX1oMUHUPOBaHUE. MHOKECTBEHHBIM
aJICIIN3M.

B3aumoneiicTBue HeamienbHbIX TeHOB. HoBooOpazoBaHus TIpu CKpELIMBAHUHU.
OcoOeHHOCTH  HACIICIOBAHUS  KOJMYCCTBEHHBIX MPU3HAKOB. KOMIUIMMEHTapHOCTS.
Onucra3. [lomumepus. MHoXeCTBEHHOE JEWCTBHE Te€HOB. [IpuMepsl MHOXKECTBEHHOTO
NEeUCTBUS TeHOB. Bo3MOXKHBIE MeXaHU3Mbl OOBSICHEHHS ATOro sBieHHs. ['eHOoTHN Kak
LEJIOCTHASI UCTOPUYECKH CIIOKHUBIIASICSA CUCTEMA.

6-7. Xpomocommnas meopus nacieocmeenHOCMU.

SIBiieHME CLIENITIEHHOT0 HACIIEIOBAHUS M OTPAHUYEHHOCTh TPETHETO 3aKOHa MeHiens.
3nauenue pabor T.I'.Moprana u ero mIKOJBI B H3YyYEHUU SBIICHUS CIIECTUIEHHOTO
HacienoBanus. KpoccuHroBep, ero Ouosiornueckoe 3HadeHue. ['eHeTmdeckue KapTbl
XpoMocoM. (OCHOBHBIE MOJIOKEHUS XPOMOCOMHOW TEOpHUU HACIEICTBEHHOCTU. Bxiang
kol T.I".Moprana B pa3pab0oTKy XpOMOCOMHOM T€OPHH HACIICICTBEHHOCTH.

8-9. ['enemuxa nona.

I'enernka mona. IlepBuuHBIE W BTOPUYHBIE MOJIOBBIE MPU3HAKUA. XPOMOCOMHAs
TEOpUsl OIpENICICHUS MoJa. | OMOraMeTHBIM M reTeporaMeTHBIA IMOJI. THUIBI onpeacacHus
nona. MexaHusm mnonjepxkaHus CcOoOoTHomeHus nosioB 1:1. HacnenoBaHne npHU3HAKOB,
CLETUIEHHBIX C TTOJIOM.

10. 3axonomepnocmu uzmenuusocmu.

N3menunBocth. Knaccudukamnuss W3MEHUMBOCTH C  TO3HUIMH  COBPEMEHHOU
re-HEeTHUKH.

denotunuueckas (MoaupUKAIIMOHHAS U OHTOTEHETUYECKas ) U3MEeHYMBOCTh. Hopma
peakuud H €€ 3aBUCMMOCTh OT reHoTurna. CTaTUCTUYECKHME 3aKOHOMEpPHOCTHU
MOAU(PUKAIIMOHHON N3MEHUNBOCTH; BApUAIIMOHHBIN ST M BapUAIIMOHHAS] KPUBASI.

['eHoTunuyeckas (KOMOMHATUBHAS U MYTallMOHHAs) W3MEHYMBOCTh. 3HAUYCHUE
KOMOMHATUBHOW HM3MEHUYMBOCTH B OOBSICHEHUU HBOJIIOIMOHHBIX TMPOILIECCOB, CEICKIINU
OPTaHU3MOB. MyTaimoHHass HM3MEHYUMBOCTh, €€ BHUAbL. MyTanuu, WX NPUYUHBL.
Knaccuduxanus MyTanuid mo XapakTepy HU3MEHEHHUs T€HOTUIa (TeHHbIE, XPOMOCOMHBIE,
T€HOMHBIE, ITUTOIIa3MaTuyeckue). [locaeacTBUs BIUSHUS MyTareHOB Ha opraHu3M. Mephl
3alIMTHl OKPY>KAIOIIEH Cpelbl OT 3arpsI3HEHUS] MyTareHaMu. 3aKOH TOMOJIOTUYECKUX PSIIOB
B HACJIEACTBEHHOM wu3MeHunBocTH. H.M.BaBuiioBa. OKCIEpUMEHTAIBHOE TMOJYyYECHHUE
MYTAaLUH.

11.7 ' enemuxa yenosexa

'emetnka uenoBexka. YenoBeK Kak OOBEKT T'E€HETHUYECKUX HMCCIIEIOBAHUIA.
Meto-apl W3y4YeHHs HACICICTBEHHOCTH UYEJOBEKAa: TCHEAJIOTHYeCKui, OJU3HEIOBBIN,
[IUTOTCHETUYECKUM, THOPHUIU3AIUS COMATHUECKUX KIIETOK.

HacnenctBennsie 00y1€3HU, X paCPOCTpaHEHUE B TIOMYJISAIUAX YeJIOBeKa. Mephl
npo(HIIaKTUKKA HACIIEICTBEHHbIX 3a00JIeBaHUI 4YesoBeka. BpenHoe BIusSHUE alKOTroJis,
HUKOTMHA W HAPKOTHUYECKUX BEIIECTB HA HACJIEACTBEHHOCTh YEJIOBEKAa. MeauKo-
Ir€HETUYECKOE KOHCYJIbTHpOBaHUE. KpUTHKa pacCUCTCKUX TEOPUHM C MO3ULHUN COBPEMEHHOMN
TE€HETUKHU.



OcHOBHBIE MOHSATHS. I'eneruxa. ['ubpunonornueckuii METO/I.
HacnencrBeHHocTs. M3MeHUHMBOCTB. AJuienb. AJNbTEPHATUBHBIE NPU3HAKU. [ E€HOTHIL
®enoturn. I'ereposurora. 'omosurora. ['mubpua. JJomMuHaHTHBIM Npu3HaK. PereccuBHBIM
NpU3HaK. AHAIM3UPYIOLIEE CKpelrBaHue. Bo3BpaTHOe ckpemmBaHue. JUrerepo3urora.
[Tomurubpunnoe ckpemuBanue. KomImMeHTapHOe  JE€MCTBUE TE€HOB.  OJIHUCTa3.
[Tomumepus.  Ilmeniorporms.  MHOXeCTBEHHBIM — ayuienu3M.  KogoMHUHUpOBAaHUE.
CeepxzoMunupoBanue. Henonnoe nomunupoBanue. CleniaeHHOE HacleoBanue. ['pynimsl
cuerenus. Kpoccunrosep. KpoccoBepHble W HEKPOCCOBEPHBIE TaMeTbl. AYTOCOMBI.
['eteporamernsiii moJsi. ['omorametHbiii mon. CHenieHHOE C TMOJOM HAacJieIOBaHUE.
deHOTUMMYECKAsT  HM3MEHYMBOCTh. MoauduKalMoHHas W3MEHYMBOCTh.  BapuaHra.
Bapuanmonnsiii psin. Bapuanumonnas kpuBad. Hopma peakuuu. OHTOreHeTHYECKas
U3MEHYUBOCTh. ['eHOTUIIMYECKass N3BMEHYMBOCTh. MyTallMOHHASI W3MEHUYMBOCTh. MyTanuu.
Myrarensl. ['ennple wmytanuu. ['eHOMHBIE MyTauuu. XpPOMOCOMHBIE — MYTallUU.
KoMmOunatuBHass u3MeHUMBOCTh. lluTomnasmaruueckass u3MEHYMBOCTh. (CIOHTaHHBIE
MyTauuu. JlerampHble MyTalMH. 3aKOH TOMOJIOTMYECKUX PSIOB B HACIEICTBEHHOMN
V3MEHYUBOCTH.

I'enetuka uenoBeka. HacnenctBenHble Ooinie3Hu. AnbOMHM3M. bBIM3HENOBBIM METO/I.
['emodumnusi. ['ubpunu3zanus COMATUYECKUX KJIETOK. Menuko-reHeTH4eCcKoe
KOHCYJIbTUpoBaHue. | lomumaktunus. [lonyIsiiuoHHBINA METOI.

MesxknpeaMeTHbie c¢BA3M. Okojsorua. OxpaHa MpUPOABl OT BO3ACHCTBUA
XO3SIMCTBEHHOW JIESITEIbHOCTH 4YEJIOBEKA. Teopusi SBOJIOUMH. 3HAYCHUE W3MEHUYMBOCTHU B
spomonnu. Pusuka. HMoHusupyromee u3JIydyeHue, IOHATHE O [J03€ H3IYYEHHS U
Ononornyeckor 3ammre. Xumus. OxpaHa TPUPOABI OT BO3AEHCTBUS XUMHUYECKUX
ITPOU3BOJICTB.

Heoprannueckas xumusa. OxpaHa 0OpUpOAbl OT HETaTUBHOIO BO3IEHCTBUS OTXOIOB
XAMHUYECKUX mnpou3BoAcTB. Dusuka. PentreHoBckoe wusznydenue. IloHstue o nose
U3ITyYEeHUS] U OMOJIOTHYECKOM 3alluTe.

Tecmuposanue no kypcy «Pewenue buonocuueckux 3a0ay 8 xooe no020moeKu K
EID» - I uac

TPEBOBAHMUS K YMEHUSM U HABBIKAM
Yuawuecsa oonscnot 3namo:

e (OCHOBHBIC IOHATHS MOJ'ICKy.]'IprHOﬁ 6I/IOJIOFI/II/I, OUTOJOIrNM MU I'CHCTHKH,



e AJNTOpUTMBI PEIICHNUS 3a]a4, HE BXOIINE B 003aTebHBII MUHUMYM 00pa30BaHus
(6a30BOro ¥ MOBBILIEHHOT'O YPOBHS CIOKHOCTH);
e Odopmiuenue 3anau Ha Equaom ["ocymapcTBEHHOM 3K3aMeHE 110 OMOJIOTHH;

Yuawueca oonxncnot ymems:

e Pemarb HecTaHAAPTHBIE OMOJIOTMUYECKUE 33a]]a4l, UCTIOJIb3Ys Pa3IUUYHbIE AITOPUTMbI
peuIeHus;

e Pemarp pacuéTHpie OHOJOTHYECKHE 3aJa4d C IPUMEHEHHUE 3HAHUH 110 XUMUU U
MAaTEMAaTHUKE;

e VYCTaHABIMBATH IPUYUHHO-CJIEICTBEHHBIE CBS3H, JIe]aTh 0000IEHNS, TOMOJIHATh U
CUCTEMATU3UPOBATH [10JyYCHHBIC 3HAHMUS;

e [IpumeHATH 3HaHKS B HOBBIX U U3MEHEHHBIX CUTYaLIMX;

e Pemare Onosiornueckue 3aa4un pa3HbIX YPOBHEH CII0KHOCTH, COOTBETCTBYIOIIHE
TpeboBanusM BY30B ecTrecTBEHHO-HAYYHOTO MPODUIIS;

e [lonb30oBaTbcs pa3nuYHBIMU MOCOOHUSIMH, CIIPABOYHOM TuTepatrypoid, MHTepHeT-
MCTOYHUKAMU.
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8. Bricoukas M.B. TpenupoBounsle 3agaun. Bonrorpaa. Yuutens: 2005. 148c.

9. I'ynses B.I'. 3apaunuk no rereruke. M. Komnoc1980.

10.Kyumenko B.C., [Taceunux B.B. buonorus. llkonbHas omumnuana. ACT - Actpens.
M.2002. 300c.

11.A.B. [lumenoB. Ypoku 6uosioruu B 10 — 11 knaccax, pazBépHyToe miaHupoBaHue (B 2
yacTsx. — SApocnasisb, - Akagemus pa3sutus, 2006

12.TTumenos A.B. Ypoku buonoruu. SIpocnasis. Yuutens roga Poccuu: 2003. 270c.

13.Punurep O.H. buonorus. Dxonorus. k3aMeHaIIMOHHBIE BOIIPOCH U OTBETHL. M.“AcT-
npecc mkoaa” 2003. S4c.

14 .TIporpammel 11t 06111€00pa30BaTENbHBIX MIKOJ, TMMHA3UH, JulieeB. buonorus. 5-11
kiacc. M.: Jlpoda, 1999. — 224 ¢
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15.10pkoBa 1.N., Hlumkepuy M.JI O6mas ouomnorus: 10 kinacc: IToypodHbie TECTHI:
Tematndeckuii KOHTPOJIb. Y4eOHO-MeToandecKoe nocodue - Mu:FOnunpecc,2004.-
192c.

16.B.10.Kpectbauunos,[".b.Baitnep.COOpHUK 3a/1a4 MO0 TEHETHKE C PEIICHUSIMH. -
Caparos: «JIuneii»,1998.-156¢.

17.b.X.CokonoBckad. 120 3agau no reneruxe(c pemenusimu).M.: Llentp PCIIN,1991.-
88c.

18.C.J1. Aukapés ['enetuka : COopHHK 3ama4.-M.: M3gatenbctBo «Ilepoe
CeHTsI0ps1»,2002.-112c¢.

19.C.W. bensauna, K.A.Ky3pmuna, U.B.Cepreesa u np. Pemenne 3amxad mo
reHetuke.CI'MYVY,2009.

20.3. Imutpuena T.A., Cymatoxun C.B., I'ynenkos C.U., Mensenesa A.A. buomnorus.
UYenorek. Obmas ouonorus. Bonpocsl. 3aganus. 3agaun. — M.: [Ipoda, 2002. — 144c.

21.Konnenius npoduiibHOro oOy4eHus Ha CTapiiei CTYIeHH 0011ero 00pa3oBaHusl.
Mockaa.

Y4eOHUKH 1J151 YYAIUXCSH:

1. buonorus. Brenenue B Ouosnoruto. 5 kiaacc. Mertoandeckoe mocodue K yaeOHUKY
H.N. Connna, A.A. IInemrakosa «buosiornst. Beenenne B 6uonoruto. 5 knaccy»/B.H.
Kupunenkosa, B.W. CuBornazoB. — M.: Jlpoda, 2013. — 184 c.

2. buonorus: )Kuso#t opranusm. 6 xi., yueonnx/ H.M. Conun. -2-e u3., CTepeoTuIl. -
M.: lpoda,2014. — 174, [2] c.

3. buomnorusi: MHOrooGpa3ue KuBbIX Opranu3mMoBy 7 ki1 : yueouuk/ B.b. 3axapos, H.H.
ConuH . — 2-¢ u31., crepeotun. —M.:[Ipoda, 2016. -255, [1] c. :um.

4. buonorus. YenoBek. 8 kiacc:. yueOHUK AJi 001ieodpaszonart. yupexaenuii/ H.U.
Connn, M.P. Caun — 5-¢ usn., crepeotun. — M.: Jlpoda. 2012. — 287, [1] c.

5. Yuebnuk: buonorusa. OOmye 3akoHOMEpPHOCTH. 9 KJ1.: yueO. aJ1st o01eoopa3oBar.
yupexaenuit/ C.I'.Mamontos, B.b.3axapos, H.1.Conun. — M.: [Ipoda, 2012.-285, [3]
c.

6. YueOnuk: buonorus. O6mias 6uosnorus. YriayOieHHbI ypoBeHb: yuel. ams 10-11
KJI. oOmeoOpasoBarensHbIX yupexaeHuit/ M.H. [lonomapesa, O.A. Kopauiosa, JI.B.
CumoHoBa. Anroputwm ycrnexa, 2017 r.

Jumepamypa ona yuawuxcs.

1. TI.M bopoaun, JI.B. Beicoukas, I'.M. JIpiMiuir u ip. buosnorust (o61ias 6uosorus),
yueOHuk 17151 10 — 11 xaccoB o0ieo0Opa3zoBaTeIbHbIX YUPEKACHUMN; MPOQUITBHBIHN
ypoBeHb; 1 yacTs . — M.; IIpocBenienue. - 2006.

2. T'"M. dpmmmui, O.B. Cabnuna, JI.B. Beicorkas, II.M. bopoaun. O0mas Ouonorus:
npakTukyM Juist yyamumxcesa 10 — 11 ki1 o0mieo0pa3oBaTenbHbIX YUpEKICHUH;
npoUIbHBINA YPOBEHB

3. SApwiruna B.H.buonorus nis noctynatommx B BY3s1. M. “Beiciias mkosa”1998.

475c.

O.b. I'uranu. O6mas ouonorus, 9 — 11. tabaunesl, cxeMsl. — M.; - Baagoc, - 2007

PyBunckuii A.O., Briconikas JI.B., ['maromes C.M. O0mias 6uosorust: Y4eOHUK 115

10-11 knaccoB mKoI ¢ yriayOneHHbIM u3yueHuem ouonoruu. — M.: Ilpocsernienue,
1993. — 544c.
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6. OO6mas 6uosorus. 10-11 knacc: y4e6.nas001meo0pa3oBart. yupexaeHui / A A.
Kamenckuii, A.E. Kpuckynos, B.B. ITaceunuk. — M.: JIpoda, 2005. — 367 c.

7. Crnpeirud C.®. buonorus: IToaroroska k EI'D: YuebHo-MeToiuueckoe nocodue -
Capartos:
JIumeit, 2005. - 128 c.

8. C.I'. MamonToB, B.b. 3axapos, T.A. KoznoBa. OcHOBBI 6HOJ0THH (KypC IS
camoobpazoBanus). — M.; [IpocBemienue, 1992

9. Bbaryes A.C., I'yneaxoBa M.A., Enenesckuii A.I'. u np. buonorus: bonsmioi
CIIPaBOYHUK JJISI IKOJIbHUKOB M TIOCTYyHAIONIUX B BY3HI. - M: Jlpoda, 2004.10

10.bonrosa U.B. Coopuuk 3ama4 mo o6mieit ononoruu. — M.; «Onuke 21 Bex», - 2005.

11.Kamenckuii A.A. buonorus: IlonHpll Kype 0611eo0pa3oBaTeIbHON CPEAHEHN IITIKOJIBI;

12.Y4ebHoe nmocobue AJi NIKOJILHUKOB U aOUTypueHToB - M: Dk3amen, 2002. - 448 c.

13.2Kepeobuosa E.JI. buonorus B cxemax u tabnunax: I[Tocobue njis MKOJIbHUKOB U
abutypuentoB - CII16: Tpuron, 2005. - 128 c. M: [poda, 2005. - 240 c.

14.J1eme3a H.A., Kammtok JI.B., JIucos JI./I. bromorus B Borpocax u oTBeTax. - M.:
Ponbd. 1999. — 496c¢.

15.bornmanosa T.JI., CononoBa E.A. buosorus. CripaBouHoe nocoOue st
crapurekinaccHUKOB U noctynaromux B BY3e1. — M.: ACT-ITPECC ILIKOJIA, 2002. —
816c¢.

16.Kupeea H.M. buonorus mis nocrynatoumx B BY3s1. CiocoOsI pemienus 3aaad mo
reHetuke. — Bonrorpan: Yuunrens, 2003. — 50c.

17.CamoyuuTens 11 pemieHus 3aaa4 no renetuku. 2 yactu. I'.U. [loaropnosa. B
«ITepemena"1988r.

18.® K. Anenpmma. 3amaun 1o reHetuke. [locodue mis abutypuentoB BMA..,1997r.

19.Mopton JIxenkunc. 101 karoueBas uaes: reeruka. — M.: ®AUP-TIpecc, 2002.

20.ITetpocoBa P.A. OcHoBbI reHeTHKH. Tembl mKoIbHOTO Kypca. — M.: JIpoda, 2004. —
96c¢.

21.MamonToB C.I". buonorus: [Tocobue a1t moctymnaronmx B By3sl. — M.: Beicmias
mkoJja, 1992.

22.®nunT P. buonorus B mudpax. — M.: Mup, 1992.

23.1lIamanenok E.C., Kammrok JI.B., JIucos H.JI. Tectsr mo 6uonorun. — M.: Ponbd,
2001. — 384c¢

Multimedia — nodoepacka kypca «obwasn o6uonocus»
. OtkpbITas ouomnorus (Bepcus 2,6). ®usukon, 2006
. «Kupunn u Medoauii. 10 k1. O611as 6uoa0THs»
. «Kupumn u Medoawmii. 11 xn. O6mas 6uomorusn»y
. OcHoBBI 0011eH Onostoruu, 9 knacc («1C:06pazoBanuey, 2007)
. buonorus, 10 knacc («1C:06pa3zoBanuey, 2008)
. DnexTpoHHble yueOHNKN A.B.Ilumenosa
. ABTOpCKHE TH(POBBIE 00pa30BATEIbHBIE PECYPCHI
. Apyrue S0P Ha ycmoTpeHue yuurtens

cO~NO Ol S WN B

Humepnem-pecypcut
http://www.eidos.ru — Ditgoc-eHTp AUCTAaHIIMOHHOTO 00pa30BaHuUs
2. http://www.km.ru/education - YueOHbIe MaTepHalbl K CJI0BapH Ha caiite «Kupuir u
Medoanii»
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http://www.eidos.ru/
http://www.km.ru/education

No o ksowdE

http://school-collection.edu.ru/catalog/search - Eaunas kosutekius nudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB

http://window.edu.ru/window/ - eauHOE OKHO AOCTYIa K 00pa30BaTeIbLHBIM pecypcam
HuTepHeT 110 OHMOJIOTHH.

http://www.5ballov.ru/test - Tect ajis aOUTYpHUEHTOB 110 BCEMY IIKOJLHOMY KypCy
OuoJoruy.

http://www.vspu.ac.ru/deold/bio/bio.htm - TenrekoMMyHUKAIIMOHHBIC BUKTOPUHBI 110
OMOJIOTHH - DKOJIOTHH Ha cepBepe BOpOHEKCKOro yHHBEPCHUTETA.
http://chashnikil.narod.ru/uchutil45.htm - Karanor cchuiok Ha 00pa3oBaTelIbHEBIC
pecypcsl UaTepHeTa no pazzaeny "buonorus".

http://ic.krasu.ru/pages/test/005.html -recTsl o OGuoOrKN.
http://www.kokch.kts.ru/cdo/ - rectupoBanue On-line 1o OMoIOruu AJIs yyaIuxcs S-
I 1xnaccos.

. Apyrue uHTepHeT- pecypchl HA YCMOTPEHUE YUUTEIS U 00yHaroIuXCsl

Pecypcvl oucmanyuonnozo odoyuenusn
http://www.informika.ru/- o6y4aromux mporpamMmm mo OHOJIOTHHA U XUMHH.
http://testipobiologii.ucoz.ru/ - TecTsl M0 OMOJIOTHN OT YUUTENSI OUOJIOTHH
MypowmrieBoii FOnuu BrnagumupoBHbI (aBTOPCKUI IEPCOHATBHBIN CailiT)
http://www.ballov.net/login.php - TecTbl Ha cTpaHHUIIE DIICSKTPOHHOTO JHCBHHUKA
ballov.net(aBropckue pecypcsr)

Oobopyoosanue
WuTepaktuBHas qocka Hitachi wim mynsTuMeuitHbI TPOEKTOP
Kommrorep ¢ mporpamMMamMu nakera « 1 momMors»
OprrexHuka
HNnTepHer pecype
JlupakTudeckre pecypchl KabuHeTa OUOJIOTur
Pecypc nmikonpHOM OMOIMOTEKH
D0P paznuuHOro xapakrepa (CM. BBIIIE)



http://school-collection.edu.ru/catalog/search
http://window.edu.ru/window/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm
http://chashniki1.narod.ru/uchutil45.htm
http://ic.krasu.ru/pages/test/005.html
http://www.kokch.kts.ru/cdo/
http://www.informika.ru/text/database/biology/
http://testipobiologii.ucoz.ru/
http://www.ballov.net/login.php

YUYEBHO-TEMATHYECKUH ILIAH

Nen/mm Tema Koa-go
yacoB

1 BBenenune B npenmet 1

2 Pemenue 3amau nmo teme « OCHOBHBIC 1
cBOMCTBa )kUBOro. CUCTEMHAasl OpraHu3aIus
JKU3HIDY

3 Pemenue 3agau o reme: « XUMHUYECKUHN 1
cocTaB KJIETKH. Heopranmueckue BenecTBa»

4 Pemenue 3agau o teme: « XUMHYECKUHN 1
KJIETKH. YTJIEBOJABI. JIUTTUIBI.

5 Pemenue 3amay mo teMe: « XMMHUYECKUH 1
COCTaB KJICTKH. benkuy.

6 Pemrenne 3amad mo teme: « XUMHAYECKUAN 1
cocTaB KJIeTKU. HyKJI€enHOBBIE KMCIOTHI.
ATOy»

7 Pemenue 3ama4u nmo teme: « XUMHUECKUM 1
cocTaB KJIeTKU. HyKJIenHOBBIE KMCIOTHI.
ATy

8 TectupoBanue no pazaeny: «MonekynspHas 1
OHOJIOTHSY

9 Pemienue 3amad no teme: «Llutonorus kak 1
Hayka. KineTounas Teopusi»

10 Pemienne 3anay no teme: « CTpoeHue KIETKU 1
U €€ OpraHouIbD)

11 Pemenue 3amau nmo teme: «@OTOCUHTE3) 1

12 Pemienne 3a1a4 o teme: « JHEPreTUUECKUn 1
oOMEH»

13-14-15 Pemtenne 3amau mo reme: «bruocuaTes OEIKaY» 3

16 Pemtenue 3amau o reme: « THUnbel geneHus 1
KJIETOK»

17 Pemenue 3amau mo treme: «becnoiioe u 1
M10JIOBOE PA3MHOKECHHE)

18 Pemenue 3anau o reme: «MHauBUIyanbpHoe 1
pa3BUTHE OPTAaHU3MOBY

19 TectupoBanue 1o pazueny «llutonorus 1

20-21-22 Pemrenue 3amau o reme: «He3zaBucumoe 3
HacJIeJJOBAaHUE MPU3HAKOBY

23-24 Pemenue 3amau o teme: «B3anMonencTeue 2

T'CHOB»




25-26

Pemenue 3agau mo reme:
«XPpOMOCOMHasI TEOPUsI HACTICICTBEHHOCTH

27-28 Pemienue 3a1au no teme:
«I'eneTunka momna»

29 Pemienue 3amau no reme: «3aKOHOMEPHOCTH
MU3MEHYUBOCTH

30 Pewmenne 3amau no teme: «I'eHeTnka
YEJIOBEKA»

31 TectupoBanne no Kypcy «Pemienue
OMOJIOTMYECKUX 3a/1a4 B XOJI€ TTOJATOTOBKH K
EI'D»

32-33 AHanu3 TeCTUPOBAHUSA

34







