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MHNOACHUTEJBHASA 3AIINCKA

Kypc «PEIIEHUE BUOJIOTUYECKUX 3ATAY»

paccunTad 34 vaca (1 9ac B HEACHIO) U noddeprcusaem, yeayoisiem 6a308vie 3HAHUSA
no ouonozuu, Hanpasnen na ¢oopmuposanue u pazeumue oCHOBHbIX YYeOHbBIX KOMNEMeHYUU
8 X00e peuienus OUON0SULEeCKUX 3A0al.

Konuenyusa npozpammsl Kypca 3aKI04aeTcsi B TOM, 4TO €€ pa3zpaboTka CBsi3aHa C
pa3pabOTKOM CUCTEMBI CIEIUATM3UPOBAHHOM MOATOTOBKHM ( yTiyOJICHHOTO OOy4YeHHSs) B
CTapIIMX KJjaccaX M HampaBlieHa Ha pealu3alyio  JUYHOCTHO - OPUEHTUPOBAHHOTO
mpoiiecca, MpPU KOTOPOM MAaKCUMAJIbHO YYMTHIBAIOTCS HWHTEPECHl, CKJIOHHOCTH, U
CIIOCOOHOCTH CTapHIeKIacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS HE Ha MPUOPUTETE
collepKaHUsl, a Ha MPUOPUTETE OCBOCHHUS YYAIIUMHUCS CIIOCOOOB JEHCTBUIA, HE HAHOCS
ymep0d caMOMy COJEP)KaHHWIO, T.€. Pa3BUTHIO TPEAMETHBIX W  MEXKIPEIMETHBIX
KOMITIETEHIIUM, YTO HAaXOJHUT OTPAKCHUE B KOHTPOJBbHO-U3MEPUTENIbHBIX MaTepuanax ElD.

Kypc TecHo cBsizaH ¢ ypokamMu oOwIed OMoNoruu U cooTBeTcTBYeT TpedoBaHusaM PI'OC
COO.

AxmyanbHocmy yMEHUS peliaTh 3aqadd 1Mo OMOJOTHM BO3pAacTaeT B CBI3U C
BBegeHreM EI'D mo Ouosnoruu, a Takke € Te€M, 4TO HEOOXOJIMMO MPUMEHSTh 3HAHUSA Ha
MIPaKTHKE.

Pemenue  3amau 1m0 OWONOTMM JaeT  BO3MOXKHOCTH  JIy4llle  TO3HATh
byHIaMeHTaIbHBIC OOIIEOMONIOTUYECKHE  TIOHSTHS, OTPAXAIoIIMe CTPOCHHE W
(GyHKIMOHUPOBaHUE OUOJOTHYECKUX CHCTEM Ha BCEX YPOBHSX OPraHU3allMU KU3HU.

Pemenue 3amgad mo OMOJIOTHHU TO3BOJSIET TakKe YyIriIyOUTh M 3aKPENUTh 3HAHUSA
no pasnenam  oOmiedt Ouosnoruu. OTpOMHYI0 Ba)KHOCTh B HEMPEPHIBHOM 00pa30BaHUU
MpUOOPETAIOT  BOMPOCHI  CAMOCTOSITENIbHOW  pabOThl  yYaIIUXCS, YMEHHE  MBICIUTh
CaMOCTOSITENIFHO M HaxoAWTh perieHne. Co3nalTcs YCIOBUSA IS WHANBUAYAIBHON U
rpynmnoBoit ¢GopM JesATENbHOCTH ydammxcs. Takoe couetanne nBYyX (OpM OpraHu3alin
CaMOCTOSITENIbHOM paboOThl Ha ypOKax aKTHUBU3UPYET CIIa0bIX YydYalluxcs ¢ JaeT
BO3MOXXHOCTh AU PepeHIIupoBaTh MOMOIIb, CIOCOOCTBYET BOCHUTAHUIO B3aUMOITOMOIIU
U KoJulekThBH3Ma. CO3/IaeT TakKe YCIOBHUS Isl OOyYeHHs YYalluXcsl CaMOKOHTPOIIIO U
camMoOIIeHKe. DTO GOPMUPYET TBOPUYECKOE OTHOIIEHHWE K TPYyAy Ba)XHOE ISl 4YeJOBEKa
mo0oit  mpodeccuu W SBISIETCS  BOKHBIM  YCJIOBHEM YCIEIIHOTO, Ka4eCTBEHHOTO
BBITIOJIHCHUSI UM CBOUX OOS3aHHOCTEH.

Ocodennocmamu_npozpammul _Kypca SBIISIETCS TECHasl CBSI3b €ro COJEp)KaHUs C
ypokamu oOIeli OMOJIOTHMH U COOTBETCTBHE TpeOOBaHUSM [ 0CynapCTBEHHOTO CTaHAapTA.
[TonGop MartepuanoB sl 3aHSATHH OCYIIECTBIISIETCS HAa OCHOBE KOMIIETEHTHOCTHO -
OPHEHTHUPOBAHHBIX 3aJJaHWM, HAMPABICHHBIX Ha pa3BUTHE TPEX ypoBHEW OOYYEHHOCTH:
PENPOTYKTUBHOTO, TPUKIAAHOTO U TBOPUYECKOTO.

Ilenvio Kypca agnaemca:

eCojeiicTBOBaTh (POPMUPOBAHUIO MPOYHBIX 3HAHUM MO 00IIEeld OMOJOTHH, YMEHUH U
HABBIKOB pellieHud 3aiad aius caaun EID.




¢O000IINTh, CUCTEMATH3UPOBATh, PACIIUPUTH U YIIYOUTh 3HAHMUS —y4YalIUXCA
c(OpMUPOBATH/aKTYaIM3UPOBATh HABBIKM PEIIECHUS OHOJOTMYECKUX 3a7ad pa3iMyYHbIX
THUIIOB.
e_Co3/1aTh YCAOBUS JUIS pean3allui MHTEJUIEKTYalIbHbIX M TBOPUYECKUX CHOCOOHOCTEH,

UMEIONINECs 3HAHWSI U YMEHHUSI B IPYTUX 00JaCTsIX AESITEIbHOCTH.

3adauu:

1.®@opMHUpoOBaTh CUCTEMY 3HAHUM [0 TJIABHBIM TEOPETHYECKUM 3aKOHAM OHOJIOTHH.

2.CoBepIIeHCTBOBATh YMEHHE peliaTh OMOJOTHYECKHE 3a7a4d PENpOAYKTUBHOTO ,
MPUKJIATHOTO U TBOPUYECKOr0 Xapakrepa

3.Pa3BuBaTh KJIIOYEBbIE KOMIIETEHIIMM : Y4eOHO - T[O3HABaTeNbHBIC,
uH(GOPMaLMOHHBIE , KOMMYHUKAaTUBHBIE ,COIIMATILHBIE.

4.Pa3BuBaTh OMOJOTMUYECKYI0 HHTYHUIMIO, BBIPAaOOTaTh OMPEACICHHYIO TEXHHKY,
4TOOBI OBICTPO CHPABUTCS C MPEIJIOKEHHBIMH 9K3aMEHAIIMOHHBIMU 3a/1aHUSIMU.

bnazooapa xkypcy no 6uonozuu evinoaHAemMca HECKOJAbKO QYHKYUIL:

1. TlopnepxuBaeTcss M3yyeHUE OUOJOTMM Ha 3aJaHHOM CTaHAAPTHOM YpPOBHE.
Kypc «Penienne 0uonornueckux 3aaay» MOMOraeT 3aKpernuTh U yriIyOuTh YPOBEHb 3HAHUMN
10 OMOJIOTUH, IPUMEHUTH 3TU 3HAHUS IYTEM pELIeHUs] OMOJIOrMYECKUX 3aa4.

2. OcyuecTBisieTcsl JUYHOCTHO-OPUEHTUPOBAHHBIN 110AX01 B 00yueHuu. To ecThb
YUHUTBIBAIOTCS HMHAWBHUAYaJIbHbIE CKIOHHOCTH M CIIOCOOHOCTM Y4YallMXCS W CO3Jal0TCs
YCIIOBHS 1711 00Y4YEHHS] UX B COOTBETCTBUU € TPO(PECCHOHATIEHBIMU UHTEPECAMH.

Ilhanupyemotii pesynvmam
B pe3ynomame _npoxoicoenusn npozpammvl Kypca 00yuaouiuecs 00ax4cHbL:

e licnonp3oBaTh OOIIME MOpUEMbl PabOTBl C TECTOBHIMU 3aJaHUSMH  Pa3TUYHOU
CJIO)KHOCTH, OPHMEHTHPOBATHCA B MPOTPAMMHOM MaTepualie, yMEeTh 4eTKO (OpMYyIUPOBAThH
CBOU MBICITU

e VYMeTh NPaBWIBHO PACHpPEICSATh BPEMS IIPH BHIMOJIHEHUU TECTOBBIX padoT.

e O0600mAaTh U NMPUMEHATh 3HAHUS O KJIETOUYHO-OPTaHM3MEHHOM YPOBHE OpraHHU3alluu
KU3ZHU.

e (OO0001AaTh U IPUMEHATH 3HAHUSI O MHOTO0Opa3uu OPraHU3MOB .

e ComnocTaBisiTh OCOOCHHOCTH CTPOEHUS M (PYHKIIMOHUPOBAHUSI OPTaHU3MOB Pa3HBIX
1IapCTB.

e CormocTaByisITh OMOJIOTHYECKUE OOBEKTHI, MPOLIECCHI ,IBJICHUS, MPOSBISIOMIUXCS Ha
BCEX YPOBHSX OpraHU3allUU KU3HHU.

e VYcTaHaBIMBATh IOCIEIOBATEILHOCTh OHUOJOTHYECKUX OOBEKTOB, MPOIIECCOB,
SIBJICHUU.

o [IpumensT, OWOTOTHYECKHE  3HAHUS B TMPAKTHUYECKUX CUTyalUsax (MPaKTHUKO-
OPUEHTUPOBAHHOE 33JIaHKE).

e PaboTaTh C TEKCTOM WJIM PUCYHKOM.

e (O06001AaTh ¥ MPUMEHSTH 3HAHUSI B HOBON CHUTYaIlUHU.

e Pemath 3amayu MO IUTOJIOTHH 0a30BOTO YPOBHSI M TOBBIIMICHHOTO HAa MPUMEHEHUE
3HAHUU B HOBOU CUTYyallNH.

e Pemath 3amaum 1O reHeTMKe 0a30BOTO YPOBHS U IOBBIIICHHOTO HA TPUMECHCHHE
3HaHUK B HOBOM CUTYyallUH.

e Pemath 3agaud  MOJIEKYJISIPHOM OHOJIOTMH 0a30BOTO YPOBHSI M MOBBIIIEHHOTO Ha

IIPUMEHEHUE 3HAHUM B HOBOU CUTYallMH.



Cmpykmypa npocpammst. ConepkaHue MporpaMMbl BKIFOYAET 3 OCHOBHbIC

paszzena: pemeHue 3aaa4 Mo MOJIEKYJISIPHOM OMOJIOTHH, pEelIeHHEe 3a]ad MO [IUTOJIOTHH,
pelIeHne 3a/ad [0 TEHETUKE, TAHHBIE pa3Aeiibl JEIATCA Ha TEMBL, U KaXKaas TeMa
(aKkyIbTaTUBHOTO Kypca SIBISETCS MPOJ0JKEHUEM Kypca ononorud. OCHOBHOM THI
3aHATHH - TpakTUKyM. {7151 Hanbosee yCrnemHoro yCBoOeHus MmaTepuanna IiaHupyroTCs
paznuyHbie POpMBI pabOTHI C YUAIIUMUCS: pa3HOOOpa3Hbie GOPMbI padOTHI C TEKCTOM,
TE€CTaMH, BBIIIOJIHEHHE TBOPUECKUX 3a7aHuil. Ha kaxa0M 3aHATUN ydarumcs
PEKOMEHAYETCS CEPUS 3aJaHUM, YACTh KOTOPBIX BBIITOIHAETCA B KJIACCE, & YacCTh - I0Ma
CaMOCTOSTEeNbHO. 17151 MPOMEKYyTOYHOTO KOHTpOJIA- 3 TecTupoBaHus B popme EI'D, u
UTOTOBOTO KOHTPOJISi— 3a4eT 1o Kypcy «PenieHne Ononornyeckux 3ajad B X0/1e
noArotoBku Kk EI'D» u nmpoekTHas aesTenbHOCTh. Kypc peann3yer KOMIETEHTHOCTHBIN,
JeSITeTbHOCTHBIN M MHAUBUAYAJIBHBIN MOIX0]] K 00y4eHHI0. J[esITeIbHOCTHBIN 1MOIX0]1
peayin3yeTcsl B poIecce MPOBEIECHUSI CAMOCTOSITENIBHBIX U MMPAKTUYECKUX padoT ¢
YYaIIMMUCS, COCTABISIET OCHOBY Kypca. JlesITeNbHOCTD yUHUTENSI CBOAUTCS B OCHOBHOM K
KOHCYJbTUPOBAHMIO YUAIIUXCSl, aHAIU3Y U pa300py Haubosee mpoOJIEMHBIX BOITPOCOB U
teM. UHauBuyanu3anust oOy4eHus JOCTUTAETCs 3a CUET MCIOIb30BAHMS B IIPOLIECCE
00y4eHHUS nedazo2uiecKkol mexHoa02UU TUYHOCMHO-0PUEHMUPOBAHHO20 00PA3068aAHUS
«UCY]]» (muauBUyalIbHBIN CTUIIH YIEOHOU JESATETLHOCTH).

B noaroroBke u MpoBEIEHUH YPOKOB JTAHHOTO Kypca MCIOJB3YETCS MexHO102Us
300posbecbepezarowe2o 0byyeHUs U 60CNUMAaHUs: CO3JaHue MCUX0JIOTHYECKOro KoMgopTa,
CaHUTAPHO-TUTMEHUYECKUX YCIOBHUM, IBUTATEIbHOW aKTUBHOCTH U IPYTUX KPUTEPUEB,
KOTOPBIE BIUSIOT HA YCHEIIHOCTh B 00YyUYEHUHU.

COJEP) KAHUE KYPCA
BBenenue — 2 yaca
1. Bseoenue 6 npeomem

Pecypcrl yueOHOTO yenexa: 00y4eHHOCTh, MOTUBAIIHS, TAMSITh, BHUMaHUE,
MO/JIaJIbHOCTh, MBIIIIJICHHUE, ACATEIbHOCTh. KOHTPOJIb, CAMOKOHTPOJIb.
MoTuBalus Ha ycrex: MaTpulla UHAUBUIYILHOTO ycrieXxa, MHANBUyaIbHas
nporpaMma pa3BUTHS 00111€y4eOHBIX HABBIKOB.
2. Pewenue 3a0au no meme
«OcHnosHbie ceoucmea cueozo. Cucmemnasn opeanuzayus sHcuzHuy-1 vac

3akpeniieHue OCHOBHOIO COICP/KAHNUS TEM B X0/1€¢ pellieHUsI 0M0JI0rHIeCKUX
3aj1ay:
buosiorus - Hayka O JXKM3HHM M €€ 3aKOHOMepHOcCTAX. IIpenmer, 3amadn, MEeTOabl U
3HaueHue Ouonoruu. CBsA3b OHOJOTHUM C JAPYTUMH HayKaMH, €€ MECTO B CHCTEME
€CTECTBEHHOHAYYHBIX U OHMOJOTHYECKMX IUCHUIUIMH. buonorus B cucreme KyJIbTYpHI.
MecTo 6uos0ru B JOPMUPOBAHUN HAYYHOT'O MUPOBO33PEHUS M HAYYHON KapTHHBI MHpA.




OcHOBHbIE TpHU3HAKHU XKKUBOro. OmnpeneneHue MOHATHS <«GKU3HBbY. buosornueckas
¢dbopMa cyliecTBOBaHUS MaTepuU. YPOBHU OPTaHM3AlMU >KUBOW MATEPUHU W MPUHIUIBI UX
BBIJICTICHUS.

OcHoBHble noHATHSA. buonorus. Kuznb. OCHOBHBIE MPU3HAKU JKUBOTO. YPOBHHU
opraHu3aluui XuUBOM Mmatepuu. Metonbl usydenus B Oumonoruu. Kierka. Tkanb. Opras.
Opranusm. [omynsius u Bua. buoreonenos. buocdepa

Paznen 1. Pemenue 3a1a4 mo teme «MoJieKkyJasipHasi 0M0JI0THSA»-6 YacoB

3akpenjieHue OCHOBHOI'O COJIePsKaHUs TEM B X0/i€ pellleHHsl 0M0JJOrHYeCKHX
3aaavd:

1. Xumuueckuii cocmaes xnemku. Heopeanuueckue geujecmaa.

XUMHUYECKHE JIIEMEHTBI U UX POJIb B KiIeTKe. Heoprannueckure BemecTsa U ux pojb B
KU3HENICITEIBbHOCTH KIETKU. Boma B KIeTKe, B3aMMOCBA3b €€ CTPOCHUS, XHUMHUYECKUX
CBOMCTB U Onosornyeckoi posu. Conu HEOPraHMYECKUX KHUCIOT, MX BKJIaJ B 0OecreYeHue
KUBHEACATEIBHOCTA KJIETKU U MOJJepkaHue romeoctaza. MoHbsl B KiIeTKe, UX (yHKIIUH.
OcMoTHY€eCKOe J1aBlIeHUE U Typrop B KiieTke. bydepHbie CUCTEMBI KIETKH.

2.  Xumuueckuii cocmas kiemxu. Yeneeoowl. Jlunuowl.

VYrieBosbl B JKU3HENESTEIIBHOCTH PACTCHHWH, >KUBOTHBIX, TPUOOB M OaKTEpHil.
CTpykTypHble ¥ (YHKIMOHAJIbHBIE OCOOEHHOCTH MOHOCAaXapuJ0oB U JHCAXapHIOB.
buononumeps! - nojaucaxapubl, CTPOCHUE U OMOJIOTUYECKAs POJIb.

Kupel 1 nunuapl, 0COOEHHOCTH WX CTPOCHUS, CBS3aHHBIE C (YHKIIMOHAJIHLHOM
AKTUBHOCTBIO KJICTKH.

3. Xumuuecxuii cocmag knemku. benxu.

Oprandueckue BellecTBa KJIETKH. buonomumepsr — Oenku. CTpykTypHas
opranuzanusi OenkoBbIX Mojekysl. CBoicTBa OenkoB. JleHartypauuss W peHarypauus —
OnoJIorHYecKuii cMbIC U 3HadeHue. DyHKIUMU OENKOBBIX MOJIeKyJ. DEepMEHTHhI, UX POJib B
oOecreyeHnn MpoLeccoB Ku3HenearenbHocTu. Kinaccudukanus pepmeHToB

4-5. Xumuuecxuii cocmas knemxu. Hyxneurnoevie kuciomol.

HyknenHoBble KUCIIOTHI, UX poJib B KieTke. Mctopus uzyuenus. JJHK — monekyna
XpaHeHnus HaciencTBeHHon nHbopmanmu. CtpykrypHas opranuzanus JJHK. CamoyaBoenue
JIHK. PHK, ee Buapl, 0cOOEHHOCTH CTPOCHUS U (YHKITMOHUPOBAHUS

AT® — OCHOBHOW aKKymyJsTOp OJHepruu B KieTke. OCOOEHHOCTH CTPOCHHUS
Mosiekynbl U GyHkiuun AT®. Butamunbl, cTpoeHHe, UCTOYHUK TOCTYIUICHHUS W POJIb B
OpraHU3MeE U KIIETKE.

6. Tecmuposanue no pazoeny « Monexynapuas buono2usy

OcHOBHBbI€ ___ TOHATHSI.  AMHMHOKUCIOTBIL.  AHTHKOAOH.  ['mapoduiabHOCTS.
I'unpodoOHOCTS. I'mukonporennsl. I'yanuH. JleHarypanusi. JIHK. Konon.
Kommnementapuocts.  Jlunmonporeuasl. Jlokyc. MakpoanemMeHTbl. MUKpPO3JIEMEHTHI.
Mounomep. Hyxneonporeuasl. Hykneotua. Ocmoc. Ilomumep. Ilomunentun. Ilentuanas
cBsa3b. PHK. Tumun. ®epmentsl. [luto3un. Ypauui.

Mexnpeamernbie  cBa3d. Heopranmyeckas xumusa. XUMHUYECKHE DJIIEMEHTHI
nepuoanyeckor cucrembl J[.M.MenneneeBa. Monbl (kaTHOHBI U aHWOHBI). Bojga u apyrue
HEOPTaHUYECKHUE BEIIECTBA, CTPOCHUE MOJIEKYJ M CBOMCTBA. J(Mccommanus 37€KTPOIUTOB.
Oprannueckass xumusg. OCHOBHBIE TPYIIBI OPraHUYECKWX COEIWHEHUU. bydepHbie
pactBopbl. ®u3uka. Ocmotnyeckoe paBnenne. {uddysus u ocmoc.




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

3akpenjieHue OCHOBHOI'O COJIePsKaHUS TEM B X0/i€ pellleHHsl 0M0JJOrHYeCKHX
3aaaq.

1. Lumonoeus xax Hayka.

[Ipenmer, 3aga4u 1 METOJIBI COBPEMEHHOM UTOJIOTUU. MECTO IIUTOJIOTUU B CUCTEME
€CTECTBEHHOHAYYHbIX U  Ouoyiormueckux Hayk. Mcropust pa3BUTHUS — IUTOJIOTHS.
TeopeTnueckoe M MPAKTHYECKOE 3HAYEHHUE LUTOJIOTMYECKUX HCCIEIOBAHHMI B MEIULIHHE,
3IpaBOOXPAHEHUU, CEJIbCKOM XO3SWCTBE, Jee€ OXpaHbl MPUPOJbI M Jpyrux cdepax
YEJI0BEYECKOU IEATEIBHOCTH.

Uctopust otkpsiTie kieTkd. Knetounas teopus. OCHOBHBIE IOJOKEHUS NEPBOM
KJIETOUHOU Teopur. CoBpeMeHHas KJIETOYHask TEOPHS], €€ OCHOBHBIEC TOJIOKEHUS U 3HAUCHHE
JUTSL pa3BUTHST OMOJIOTHH.

2. Cmpoenue Kniemku u eé opeanouobi.

[Ina3maTuueckass mMemOpaHa U o0OoJsiouka KieTkd. CTpoeHue MeMOpaHbl KJIETOK.
[IpoHMKHOBEHHE BEIIECTB uYepe3 MeMOpaHy KJIETOK. Buabl TpaHcmopTa BEIIECTB 4Yepe3
[IUTOTUIA3MAaTHYECKYI0 MEMOpaHy KJIETOK (MTACCHUBHBIM M aKTUBHBIM TPAHCIIOPT, SK30IIMUTO3 U
sHA01UTO3). OCOOEHHOCTH CTPOECHHSA OO0O0JIOUEK MPOKAPHUOTUUYECKHX MU IYKAPHUOTUUYECKUX
KJIETOK.

[{uToruiasma U e€e CTPYKTypHbIE KOMIIOHEHTHI. OCHOBHOE BEHIECTBO LUTOILIA3MBI,
€ro CBOMCTBA U (QYHKIIUH.

Anpo unrepdazHoit kIeTku. XUMUYECKUNA COCTaB U CTPOEHUE sijipa. 3HAYEHUE sJipa
B OOMEHE BEUIECTB W INepenaye TeHEeTHYeCKOW HH(popMauuu. SAphIIKo, OCOOEHHOCTH
CTpoeHUA U (PYHKIUU. XPOMOCOMBI, MOCTOSIHCTBO YHCJIa U (POPMbI, TOHKOE CTPOCHHE.
[Tonstue o kapuotumne. ["amyIONHBIN U AUTIOUIHBIA HA0OPHI XPOMOCOM.

Anmapat ['onpmxu. CTpoeHue, pacnojio)KeHHE B KJIETKAaX UBOTHBIX WM PACTEHHI,
¢bynkuun anmapata [OnpIKu: CHUHTE3 MONMCAXapUAOB U JIMIIKMJOB, HAKOIUIEHUE H
CO3pEeBaHUE CEKPETOB (OEnKH, JIMMUJbI, MOJUCAXapUjibl), TPAHCIOPT BEUIECTB, POJb B
(dhopMHUpOBaHNH TJIA3MATHYECKOM MeMOpaHbl U Tu30coM. CTpoeHre U GyHKIIMH JTU30COM.

Ounomnazmatudeckas cethb (JI1C), ee Tunbl. OCOOCHHOCTH CTPOCHUS arpaHyIsIPHON
(rmagkoit) m rpanymsipHo (mepoxoBaror) OIIC. 3nauenwe rmagkoit DIIC B cuHTe3e
MOJINCAXaPUIOB M JUMUIOB, UX HAKOIUICHWM W TpaHcroprte. 3ammuTtHas ¢yHkius OI1C
(M3075Ms ¥ HEUTpaNHU3alKs BPEIHbIX JIJIs1 KJIETKH BemiecTB). dyHkiuu mepoxoBaToi II1C
(yuactue B cuHTE3€ OEJIKOB, B HAKOIUICHUU OEJIKOBBIX MPOJYKTOB M UX TPAHCIOPTE, CBS3b C
JIPYTUMU OpraHOUIaMu U 000JT0YKON KIIETKH).

Pubocombl, 0cOOEHHOCTH CTPOEHUS U POJib B OnocuHTe3e Oenka. [lomupruGocombi.

Bakyonu pacTUTENbHBIX KIETOK, UX 3HaueHue, cBs3b ¢ JIIC.

[TnacTuabl: TEHKOIIACTBI, XJIOPOILIACThI, XpoMoIu1acThl. OCOOEHHOCTH, CTPOEHUE U
(GyHKIIUK  TUIACTHUL. JHK mmactua.  IIpoucxoxkaeHue XjaoporuiacToB. BzaumMmuoe
MpeBpalieHue MmIacTusI.

MuTtoxouapun, CcTpoeHue (HapyXHasi M BHYTPEHHSSI MEMOpaHbl, KpPHUCTHI).
Mutoxonapuanenbie JJHK, PHK, pubocomsl, ux posib. @yHKIMNU MUTOXOHAPUNA. ['UIIoTe3b1
O IMPOUCXOXKJIECHUH MUTOXOHAPHUNA. 3HAUYEHHE BO3HUKHOBEHUS KHCJIO-POJHOIO JbIXaHWS B
ABOJIFOLUU.

Knetounsiii nentp, ero crpoenue u Qynkuun. OpraHouasl nBmwxkeHus. Kietounsie
BKJIFOUEHUS — HEMTOCTOSTHHBINA OPraHOU] KJIETOK, 0COOCHHOCTH U (DYHKIIUU.



3. @omocunmes
OOmeH BenecTB U 3Hepruu. [IoHsITHE O IIIACTHYECKOM U SHEPTETUYECKOM OOMEHE.

®ortocunte3. CBeroBas u TeMmHOBas (a3bl (OTOCHHTE3a, OCHOBHBIC IPOIECCHI,
npoucxondiuye B 3TH (a3bl. OCHOBHBIE UTOTH CBETOBOM (ha3bl - cuHTe3 ATD, BhineneHue
KHUCIIOpojia, 00pa30oBaHME BOCCTAHOBIEHHOTO HUKOTHHAMUAAJACHUHAUHYKICOTHAPOChaTa
(HAI®D-H2). ®otodochopunmuporanue. CymmapHoe ypaBHeHue ¢oTtocunresa. [lepBuunbie
npoaykThl (oTtocuHTe3a. DOTOCUHTE3 M ypoxkKall CENbCKOXO3IMCTBEHHBIX KyNIbTyp. [lyTH
NOBBIIIEHUS MPOAYKTUBHOCTH CEJIbCKOXO3AMCTBEHHbIX pacteHui. K.A.TumupszeB o
KOCMHUYECKOU POJIN 3€IEHBIX PACTEHUI. XEMOCUHTE3 U €T0 3HAaYEHUE B IIPUPOJIE.

4.  Ouepeemuueckuii 0OMeH

DOHepreTuyeckuii oOOMEH B KIETKE U €ro OHOJIOTHYECKHH CMBICI. OTaIbl
ASHEPreTUYECKOro 0OMEHa, MPUYPOUYEHHOCTh ITUX MPOIECCOB K ONMPECIECHHBIM CTPYKTypam
KJIETKH. 3HaueHre MUTOXOHIpUN U AT® B 3HEpreTH4ecKoM OOMEHE.

5-1. bBuocunmes b6enka

buocuHTe3 OENKOB B KIETKE M €ro 3HadeHue. Poiib reHOB B OMOCHHTE3€ OEJIKOB.
['eneTnueckuii KoJ W €ro CcBOMCTBA. Jrtambl OMOcHMHTE3a Oenka. Peakuuu MaTpuyHOTrO
cuHTe3a. Perynsanus cunTe3a 6enkoB. ['eH-perynsaTop, TeH-onepaTop, CTPYKTYPHbBIE TE€HBI, UX
B3aumojeicTeue. [lpuHIun oOpaTHOW CBSI3M B PEryisiiuu  (YHKIIMOHUPOBAHUS TEHOB.
CoBpeMeHHbIE TPEACTABIEHHUS O IPUPOJIE TEH

8. Tunwl Oenenus Kiemok

JKu3HEHHBIM LUK KIETKH W ero J3tanbl. [[oAroroBka KIETKM K JCJIICHUIO —
uHTepdaza, ee mnepuonabl (MPECUHTETUYECKHM, CHUHTETUYECKHM, TOCTCUHTETUUYECKUN).
buonornyeckoe 3HaueHne uHTepdasbl. AnonTo3. MUTOTUUECKUN LIUKIL.

AMHTO3 W €ro 3HaueHHe. MMUTO3 - LHUTOJOTMYECKas OCHOBA OEcrnojoro
pasmHokeHus. Da3pl MuUTO3a, UX xapakrepucthka. CTpPYKTypHblE HW3MEHEHHUS U
(bu3noNornyeckue OCOOEHHOCTH OPraHOMJOB KJIETKH BO BpPEMSI MUTOTHYECKOTO JICJICHUS.
Bepereno neneHus, crpoeHre W (QPYHKIUMM HUTEH BepeTeHa. buosormdeckoe 3HayeHHUE
MHTO3a.

Mei103 - UMTOJIOTMYECKasi OCHOBA MOJIOBOTO pasMHOXKeHUs. [lepBoe nenenue meiosa,
ero (aspl, UX XapaKTEPUCTUKA. YMEHBIIIEHHE YHCJIa XPOMOCOM KakK pe3yjibTaT MEePBOTO
nenenusi. Bropoe neneHue meiio3a, (asbl, UX XapaKTEPHUCTHKA. brHonorndyeckoe 3HaYeHUE
Meno3a.

9. becnonoe u nonosoe pasmuooicenue.

dopMbI B CTOCOOBI pa3MHOKEHUSI OpTaHU3MOB. becrnooe pa3MHOXKEeHHE, €T0 BUIBI U
3HaueHue. [lorgoBoe pa3MHOXKEHHE, €ro BHUABI U 3BOJIOLUMOHHOE 3HauyeHue. OOmias
XapaKTepUCTUKAa U OCOOCHHOCTH Pa3MHOXXEHHUS OCHOBHBIX TPYyNI OpraHu3MoB. PazBurtue
MYKCKHX M )KEHCKUX TOJIOBBIX KJIETOK Y )KUBOTHBIX U PACTEHUH.

10.0umocenes — unoueudyanvroe pazgumue OpeaHu3Mos.

OmnogoTrBopeHre M ero Tunbl. OMNJIOAOTBOPEHHE M PA3BUTHE 3apojblllia Y
®KUBOTHBIX. OCHOBHBIE A3Talnbl 3MOPHOHAILHOTO Pa3BUTHs KUBOTHBIX. B3aumopeiicTBue
yacTel pa3BUBAIOLIETOCSA 3apoJpllla. DHOreHEeTHYeCKMHM 3aKOH, €ro COBPEMEHHAs
unaTepnperanus. [loctomOpronansHoe pa3BuTHe. BpenHoe BIMSHHE aIKOTONs, HUKOTHHA,
HApKOTHUKOB, 3arpsi3HCHUS] OKPYXKAIoleW cpeAbl Ha pa3BUTUE 3apOJbIIA >KUBOTHBIX H
YEJI0BEKA.



OOmiasi xapakTepucTHKa M OCOOCHHOCTH pa3MHOXKEHHUS BHPYCOB, OaKTepHid,
BOJIOPOCJICH, MOX000pa3HbIX, MATOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX, MTOKPHITOCEMEHHBIX,
rpuboB U JumaiHuKoB. CMeHa ¢a3 B KU3HEHHOM LIUKJIC.

11. Tecmuposanue no pazoeny «l{umonocusy

OcHoBHBbIe NMOHATHA. ABTOTPO(BI. AMHUHOKHCIOTHL.. AHA00NM3M. ACCHUMUIISALUA.
AHTHKONOH. Amnmapar ['onpmku. AKTHUBHBIM TpaHCIopT. AspoObl. bakrepuodarm.
buocuntes Oenka. bpoxenue. Bakyonb. Bximrodenus. ['ammougHbeiii HabOp XpomMocCOM.
JNunnonaneii  HaObop xpomocoMm. I'eH. T'eHermueckuit koxa. [enom. ['enorum.
I'uapodumnbHOCTh.  I'MapodobHOCTE. ['mukonus. I'mukokanuke. I'muxomporeunbl. ['pana.
I'yanun. [enarypanusa. Juccumummsanus. JHK. [Ieixarenbnsiii cyoctpar. Knerounoe
neixanue. Kapuomasma. Katabomusm. Kucnmopoansiii stan. Komon. KommiemeHTapHOCTS.
Kpucra. Jlenkomnactel. JImzocoma. Jlunonporennsl. Jlokyc. MakpoanemMeHTsl. MaTpukc.
Marpuunsbiit CHHTE3. Mertabonmuzm.  Mukpotpybouku.  MukpoduiiaMeHThI.
Muxkposnementsl. Monomep. Hykneonporenapl. Hykneorna. Onepon. Opranonasl. Ocmoc.
Oneparop. [Ilmactuasl. I[IuHomurTo3. Ilommmep. Ilomunentun. IlentuaHas  CBs3b.
[Ipokapuotel. Penpeccop.  Pubocombl. PHK. CIIN/]. Crpoma. CTpyKTypHBIE€ T€HBI.
Tpancisinusa. Tpanckpunuwus. Tpumer. Tumakoun.  Tumun. @Paronuro3. DepMEHTHI.
Xnopomact. XpomaTuH. Xpomoruiact. Xpomocoma. lLlentpuonu. Luronnasmarnueckas
meMmOpana. I[luto3un. VYpamun. ®otocunre3. XeMOCHHTE3. OK30LMTO3.  DHJIOIUTO3.
DHJI0IIa3MaTUYECKas CeTh. DYKapuoThl. fAapo. SAnpeimiko.

becnosioe pa3smHoxkeHue. BereratuBHoe pa3mHoxkeHue. 3urora. [lomoBoe
pasMHokeHue. [ToukoBanue. AnonTo3. JKu3HeHHbIN UK kieTku. Cnepmarozoua. Cropa.
SAnuexnerka. Amuto3. Muto3. Meito3. llentpomepa. Muartepdaza. Ilpodaza. Anadasa.
Meradaza. Tenodaza. Bepereno nenenus. buBanent. ['eHepaTuBHasi TkaHb. | OMOJIOTHYHBIE
XpOMOCOMBI.  J[BOMHO€  OIUIOAOTBOPEHME.  3apOAbIIEBbIM  Memok.  KoHbroramnus.
Kpoccunrosep. Penykumonnoe paenenue. Cnepmarorene3. OBoreHe3. KM3HEHHBIM UK.
I'ametodur. Criopodur. buorenernueckuii 3akon. bractyna. bnactomep. OmnogorBopeHue.
Onrorene3. BHyTpenHee omiogoTBopeHue. HapykHoe ominomnoTBopeHuE. 3apOJIbIIIEBBIC
muctku. OpraHorenes. IlapreHorene3. DOmOpuoHanbHOe paszBuTHe. [locTamMOpHoHaNBEHOE
pazButue. unorenes. Jxkrogepma. JHTtojepMa. Mezoaepma.

MexknpeaMerHbie  c¢Bs3u. Heopranuwueckas xumus. XHUMHUUYECKHE DJIEMEHTHI
nepuoanveckor cucrtemnl [[.M.MenneneeBa. Monsl (kaTuoHBI U aHHOHBI). Boga u npyrue
HEOPraHUYECKHE BEIECTBA, CTPOCHUE MOJIEKYJI M CBOWCTBA. J(Mcconmanus 3JI€KTPOIUTOB.
Oprannueckass xumus. OCHOBHbIE TpPYNIbl OpPraHUYECKUX coeauHeHuil. bydepHbie
pactBopbl. ®Dusuka. Ocmoruyeckoe pnaBiaeHue. Juddy3us u ocmoc. bortaHuka.
Oco0eHHOCTH CTpOEHUsI KJIETOK pacTeHUd. OTIMYMsS PaCTeHUM OT KUBOTHBIX. 300JI0THS.
Oc00EHHOCTH CTPOEHHUS KJIETOK )KUBOTHBIX. OTIMYHUS )KUBOTHBIX OT paCTEHUN U TpUOOB

boranunka. OcoOEHHOCTH CTpPOEHHUS W Pa3MHOXKEHMsS pacTeHud. BereraTuBHOe
pasmHoxeHnue. [IpuBuBku. Opransl pacTeHul, ux crpoeHue U GyHkuuu. CTpoeHHue BETKA —
opraHa ceMeHHOro pasMmHoxkeHus. OmbuieHue. 3o0010rusi. OCOOEHHOCTH Pa3MHOKEHUS
KUBOTHBIX Pa3JIMYHBIX CUCTEMATHYECKHX rpymi. CrnocoObl OIUIOAOTBOPEHUS Y KUBOTHBIX.
[TocTamMOproHanbHOE pa3BUTHE HACEKOMBIX. LMK pa3BUTHS 3€MHOBOAHBIX. AHATOMHIL.
Oco0enHocTr ’MOPHOHATBHOTO Pa3BUTHS YETIOBEKA

Pa3gea 3.Pemienne 3a1a4 mo treme «I'eHeruka»-11 yacos



3akpenjieHue OCHOBHOI'O COJIePsKaHUsI TEM B X0/1€ pellleHHsl 0M0JIOrHYeCKHX
3aaad:

1-2-3. Hezasucumoe nacnredosanue npusHaxkos
[Ipeamer, 3amaun U MeToAbl TeHeTUKU. OCHOBHBIE pa3lenbl TeHEeTUKH. MecTo
TeHETHKHU Cpeid OMOJIOTMYECKUX HayK. 3HAUCHUE TeHETUKHU B pa3paboTke MpooiieM OXpaHbl
IPUPOABI, 3APaBOOXPAHEHHUS, MEIUIIMHBI, CENbCKOro Xo3sicTBa. [IpakTnueckoe 3HaueHUE
TeHETHUKHU.

['Mennens — OCHOBOMOJIO)KHMK T'€HETUKH. MeToJ] TeHEeTHYECKOro aHalu3a,
pazpabotannbii  [.Menmenem. ['eHernueckass cumBonmKa. IIpaBuia 3ammcu  cxem
CKpCIIMBAHUSI.

HacnenoBanue npyu MOHOTMOPHIHOM CKpelIMBaHUU. JIOMUHAHTHBIE U PELIECCUBHBIC
npusHaku. [lepBbiii 3akoH MeHzens - 3aKOoH eAMHO00pa3usi THOPHUIOB IEPBOTO MOKOJICHUS.
Bropoit 3akoH Menaens - 3aKOH pacueruieHus. lIpaBuiao  YuCTOTBI  ramer.
[{uTonornyeckue  OCHOBBI  pACIIEIJIEHUS TNPU  MOHOTHMOPUIHOM  CKpEHIMBAHUU.
CTaTUCTHYECKHUI XapaKTEP PACIICTUICHHUS.

Ilonatne o renax u aymensax. OEHOTUII U I'eHOTUN. 'OMO3UroTa MU reTepo3uroTa.
Pacmiernuienue npu BO3BpaTHOM M aHAJIM3UPYIOLEM CKPELIUBAHUHY.

HacnenoBanue npu nuruOpuaHoM ckpemuBaHuu. He3aBucumoe KOMOMHHMpOBaHME
HE3aBUCHMBIX IIap IPU3HAKOB - TpeTUM 3akoH Menzens. lluronornyeckue OCHOBBI
HE3aBHCUMOI'0 KOMOMHHUPOBAHHUS AP MPU3HAKOB.

4-5.  Bzaumooeiicmeue anienbHbIX U HedllebHbIX 2eHO8.

HacnmemoBanne mnpu B3aMMOACUCTBUM  AJUIENBHBIX TIEHOB. J[oMHHHMpOBaHHE.
Henonnoe nomuuupoBanue. KogoMuupoBanue. CBepXIOMUHUPOBAHUE. MHOXKECTBEHHBIMN
aJICIIA3M.

B3aumopeiictBue HeamienbHbIX TreHOB. HoBooOpa3oBaHMsI TpU  CKpPEIIMBAHMH.
OcoOeHHOCTM  HaclleJOBaHUsl KOJMYECTBEHHBIX MpU3HAKOB. KoOMIUIMMEHTapHOCTS.
Onucras. [lomnmepus. MHOXKECTBEHHOE NeWCTBHE TeHOB. [Ipumepsl MHOKECTBEHHOTO
NencTBUsS TeHOB. Bo3MOkHBIE MeXaHU3Mbl OOBSCHEHHS OSTOTO SIBICHHUS. [ eHOTHNI Kak
L[E€JIOCTHAsI UCTOPUYECKU CIIOKHUBILASCA CUCTEMA.

6-7. XpomocomHas meopus nacieocmeenHoCmu.

SIBieHME CLENIIEHHOTO HACIEIOBAHNS U OTPAHUYEHHOCTh TPETHEro 3aKkoHa MeHens.
3naduenne pabor T.I'.'Moprana u ero mIKOJAbl B H3YyYECHUU SBJICHUS CIICTUIEHHOTO
HacnenoBanus. KpoccuHrosep, ero Ouojormueckoe 3HaueHue. ['eHeThyeckue KapThl
XxpoMocoM. OCHOBHBIE TIOJIO)KEHHMSI XPOMOCOMHOM TEOPUM HACJEICTBEHHOCTU. Brian
mikosbl T.I.Moprana B pazpaboTKy XpOMOCOMHOM TEOPUHU HACIEACTBEHHOCTH.

8-9. ['enemuxa noaa.

I'eneruka mona. IlepBudHBIE W BTOPUYHBIE II0JIOBBIE IPU3HAKUA. XPOMOCOMHAs
TEOpHUsl OIpelesIeHus Ioa. ['oMOraMeTHbI U reTeporaMeTHbIi 1Mojia. TUmel onpeneseHus
noja. MexaHusM MNOJJepKaHusi COOTHolIeHusi noJsioB 1:1. HacrmemoBanue mnpu3HAKOB,
CUEIUICHHBIX C TIOJIOM.

10. 3axonomepHnocmu usMeH4UBOCHU.

W3menunBocth. Kraccudpukanus W3MEHUMBOCTH C  MO3ULUNA  COBPEMEHHOMU

re-HEeTUKH.



denotunmueckas (Moau(UKAITMOHHAS ¥ OHTOTCHETUYECKas ) U3MEHIMBOCTh. Hopma
peakiMu W €€ 3aBUCUMOCTh OT reHoTuna. CTaTUCTUYECKUE 3aKOHOMEPHOCTH
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH; BApUAITMOHHBIA P M BApUAIIMOHHAS] KPUBASI.

['eHoTunuyeckass (KOMOMHATUBHAsT W MYTallMOHHAs) W3MEHYMBOCTh. 3HAUCHHE
KOMOMHATUBHOW HM3MEHUYMBOCTH B OOBSICHCHUH DBOJIOIMOHHBIX TMPOILIECCOB, CEICKIINH
OPTaHU3MOB. MyTaimoHHass HM3MEHYUBOCTh, €€ BHUAbL. MyTanuM, WX MOPUYUHBIL.
Knaccuduxanus MyTanuid Mo XapakTepy H3MEHEHHUs TeHoTuna (TeHHBbIC, XpOMOCOMHEIE,
T€HOMHBIE, ITUTOIIa3MaTuyeckue). [locaeacTBUs BIUSHUS MyTareHOB Ha opraHu3M. Mephl
3alIMTHl OKPYKAIOIIEH Cpelbl OT 3arpsI3HEHUS MyTareHaMu. 3aKOH TOMOJIOTUYECKUX PSI0B
B HacjieACTBEHHOM wu3MeHunBocTH. H.M.BaBuiioBa. OKCIEpUMEHTAIBHOE MOJYyYEHHE
MYTaLHMN.

11.7 enemuxa wenosexa

I'enetuka uyenoBeka. YenoBek Kak OOBEKT TIE€HETUYECKHUX HCCIIEIOBaHUIA.
Meto-Apl U3y4Y€HHUsI HACIEICTBEHHOCTH YEJIOBEKAa: TE€HEaJOTrHYecKui, OJU3HEIOBBIN,
UTOT€HETUYECKUH, THOpUIU3AIS COMATHUECKUX KIIETOK.

HacnencrBenHble 00J1€3HU, X pACIPOCTPAHECHUE B OMYJIALMAX YelloBeKa. Mephl
NpO(HIaKTUKNA HACJIEICTBEHHBIX 3a00JIeBaHUI YeloBeKka. BpenHoe BIUsSHUE alKOTrOJIs,
HUKOTMHA W HApKOTHMYECKMX BEIIECTB Ha HACJEJACTBEHHOCTh 4YeJOBEKa. MeauKo-
IF€HETUYECKOE KOHCYIbTHUpOBaHUE. KpUTHKA PACUCTCKUX TEOPHUI C MO3UIMNA COBPEMEHHOM
FCHETHUKH.

OcHOBHBIE MOHATHSA. I'eneruka. ['ubpugonoruyeckuii METOL.
HacnencrBennocts. M3MeHUMBOCTh. AJjuienb. AJbTEpHATUBHBIE NPU3HAKUA. [ E€HOTHIL
®enortun. I'erepo3urora. 'omo3urora. ['mbpua. JlomMuHaHTHBIN npu3HaK. PeneccuBHbIN
NpU3HAK. AHAIM3UPYIOLIEe CKpelMBaHue. Bo3BpaTHoe ckpemmuBaHue. J(urerepo3urora.
[TonurubpunHoe  ckpemuBanue. KoMmIulMMEHTapHOE  JEHCTBHE TEHOB.  OMUCTA3.
[Tomumepusa.  Ilnenotpormst.  MHOXeECTBEHHBIM — amienu3M.  KoJOMHHUpPOBaHUE.
CeepxnomuaupoBanue. Henonnoe nomunupoBanue. CUEIIIEHHOE HAcleIOBaHue. [ pynmsl
cuerienns.  Kpoccunrosep. KpoccoBepHble M HEKPOCCOBEPHBIE TaMEThl. AYTOCOMBI.
['eteporametnsiidi moJsi. I'omorametHbiii mon. CHENJIEHHOE C TMOJOM HACJeIOBaHUE.
deHoTunuueckass U3MEHYMBOCTh. MoaudukalMoHHas W3MEHYMBOCTh.  BapuaHrta.
Bapuanuonnsiii psa. Bapuanuonnas kpuBasg. Hopma peakuuu. OHTOreHeTHYECKas
U3MEHYUBOCTb. ['eHOTMIIMYEeCKas N3MEHYMBOCTh. MyTallMOHHAsT W3MEHYUBOCTE. MyTtanuu.
Myrtarensl. I'ennpie  Myranmu. ['eHOmMHBIE MyTanuu. XpOMOCOMHBIE  MYTAallUU.
KombOunatuBHas wu3mMeHunBOCTh. LluTomnazmatudeckass U3MeHYMBOCTb. CIOHTaHHBIE
MyTaluu. JleraapHple MyTauuu. 3aKOH TOMOJIOTMYECKHX PSAOB B HACIEICTBEHHON
U3MEHYUBOCTH.

I'enetuka uyenoBexka. HacmenctBeHHble 00yie3HU. AJIBOWMHU3M. bBIM3HEIOBBIA METO.I.
['emoduus. ['uOpuanzanus COMAaTHUYECKUX KJIETOK. Menuko-reHeTH4ecKoe
KOHCYJbTUpOBaHue. llonumakrunus. [1onyIaquoHHbBIA METO/I.

MesknpeaMeTHble ¢BA3H. Okojiorua. OxpaHa TMpUpPOAbl OT BO3ACHCTBUA
XO34MCTBEHHOU JEATENbHOCTU YeJIOBeKa. Teopus 3BOJIOLMHU. 3HAYCHHE U3MEHUMBOCTHU B
spomonnn. @Pusuka. HoHusupyromiee W3IydeHUE, IOHSITHE O J03€ HW3IYy4YCHUs U
ononornyeckod 3ammre. Xumud. OxpaHa OpUPOABI OT BO3AEHCTBUS XUMHYECKUX
MTPOU3BOJICTB.




Heoprannueckass xumug. OxpaHa HOpUpOAbl OT HETaTUBHOIO BO3JEWCTBHS OTXOJIOB
XUMHUYECKUX Mpou3BoACTB.  Dusuka. PenTreHoBckoe wusiydyenue. llonstue o no3e
U3ITyYEHHs U OMOJIOTMYECKON 3allUTe.

Tecmuposanue no kypcy «Pewenue buonocuueckux 3aday 6 xooe no020mosKu K
EID» - I uac

TPEBOBAHMUS K YMEHUSM U HABBIKAM
Yuawuecs oonscnot 3namo:

e (OCHOBHBIE TTOHSTHUS MOJICKYJISPHOU OMOJOTHHU, IUTOJIOTUA U T€HETUKHU;

e AJITOPUTMBI PEIICHUS 3a]1a4, HE BXOASIINE B 0053aTEIbHBI MUHUMYM 0Opa30BaHUS
(6a30BOT0 ¥ MOBBIIIIEHHOTO YPOBHS CJIOKHOCTH);

o Odopmruenue 3anau Ha Equnom ["ocynapcTBEeHHOM 3K3aMeHE 10 OMOJIOTUY;

Yuawueca oonocnvt ymemen:

e Pemath HecTaHIAPTHBIC OMOJIOTUYECKUE 3a]]a4H, UCIIOIb3YS PA3JIMUHbIC aJTOPUTMbI
pelieHus;

e Pemate pacuétHbie OMOJOTHYECKHE 3a]la4M C MPUMEHEHHUE 3HAaHUH M0 XUMUU U
MaTeMaTHKe;

e VYcTraHaBIMBAaTh MPUYUHHO-CIICJICTBEHHBIE CBSI3H, JIeJaTh 0000IIEHNS, TOTIONHATD U
CHUCTEMATU3UPOBATh MOJYYEHHbBIC 3HAHUS;

e [lpumeHATH 3HaHUS B HOBBIX U U3MEHEHHBIX CUTYaIIMIX;

e Pemats Guonornueckue 3aa4u pa3HbIX YPOBHEH CIIOKHOCTH, COOTBETCTBYIOIIHE
TpeboBanusiMm BY30B ecTecTBEeHHO-HAYYHOTO TPODUIIS;

o [lonp30BaTbes pa3TUYHBIMU MOCOOUSIMU, CIIPABOYHOM TuTepatypoit, UuTepHeT-
HWCTOYHUKAMU.
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M.2002. 300c.

11.A.B. [Tumenos. Ypoxku 6uonoruu B 10 — 11 kiaccax, pa3BépHyToe ruianupoBanue (B 2
yacTsx. — SApocnasisb, - Akagemus pa3sutus, 2006

12.TTumenoB A.B. Ypoxku buonoruu. fpocnasnb. Yuutens rona Poccuu: 2003. 270c.

13.Puaurep O.H. buonorus. Dkomorus. Ik3aMeHaAIMOHHBIE BOIIPOCHI U OTBETHL. M.“AcCT-
npecc mkona” 2003. S4c.

14.TIporpammel mjist 001Ie00pa3oBaTeNbHBIX KO, THMHA3HM, TulleeB. buonorus. 5-11
kiacc. M.: Jlpoda, 1999. — 224 ¢

15.FOpkoBa 1.U., lllumkeBuu M.JI O6mas 6uonorus: 10 knacc: [loypodHbie TECTHI:
TeMatudeckuii KOHTPOJb. YdeOHO-MeToanueckoe nocodue - Mu:FOuunpecc,2004.-
192c¢.

16.B.}O.Kpectpsanunos,l . b.Baiinep.COopHHK 3a71a4 110 TEHETUKE C PEIICHUSMHU. -
Caparos: «JIuneii»,1998.-156¢.

17.6.X.Coxonosckas. 120 3agau o reneruke(c pemenusimu).M.: Lenatp PCIIN,1991.-
88c.

18.C. 1. /Iuxapés I'enernka : CoopHuUK 3ama4.-M.: U3natennscTBo «llepBoe
CeHTsI0ps1»,2002.-112c¢.

19.C.. bensuuna, K.A.Ky3smuna, U.B.Cepreesa u np. Pemenne 3amgad mo
reaetuke.CI'MVY,2009.

20.3. JImutpuena T.A., Cymatoxun C.B., I'ynmenkos C.U., Mensenesa A.A. buomorus.
Yenosek. O0mas 6uonorus. Bonpockl. 3ananus. 3amgauu. — M.: IIpoda, 2002. — 144c.

21. Konnenius npopuIibHOTO 00yUeHHs Ha cTapieil CTyneHu o01iero oopa3oBaHusl.
Mockaa.

Y4eOHNKHU AJI51 yHaIIUXCH:

1. buonorus. Beenenue B Ouosoruro. 5 kiacc. Mertoandeckoe mocooue K yaeOHUKY
H.U. Conwnna, A.A. IInemaxkoBa «buonorus. Beenenue B 6uojioruro. 5 knacc»/B.H.
Kupunenkosa, B.1. CuBornazos. — M.: Jlpoda, 2013. — 184 c.

2. buonorus: XKusoit opranusm. 6 xi., yueouux/ H.M. Conun. -2-e u3na., crepeoTurl. -
M.: llpoda,2014. — 174, [2] ¢

3. buonorus: MHorooOpa3ue ®uBbIX Opranu3mMoBy 7 Ki. : yueonuk/ B.b. 3axapos, H.U.
ConuH . — 2-¢ m31., crepeotun. —M.:/Ipoda, 2016. -255, [1] c. :um.

4. buonorus. Yenoek. 8 kiacc:. yueOHUK 15t 00meodpasonar. yupexaenuit/ H.H.
Conun, M.P. Canun — 5-¢ uza., crepeotun. — M.: Jlpoda. 2012. — 287, [1] c.

5. Yue6nuk: buonorus. O0mue 3akOHOMEpHOCTH. 9 KI1.: y4eb. 1t o01eo0pa3oBar.
yupexaenuit/ C.I'.'Mamontos, B.b.3axapos, H..Conun. — M.: [Ipoda, 2012.-285, [3]
C.

6. YueOnuk: buosorus. O6mas 6uonorus. YriayOiaeHHbIH ypoBeHb: yueb. mis 10-11
KJI. 001eo0pazoBatenbHbIX yupexaenuit/ M.H. Ilonomapesa, O.A. Kopaunona, JI.B.
CumoHoBa. Anroputm ycnexa, 2017 r.



Jumepamypa ona yuawjuxcs.

1. TI.LM bopoauH, JI.B. Beiconikas, I'.M. Jlpmmmmmi u np. buonorust (o6mrast Ouonorus),
yuebHuk 1 10 — 11 kiaccoB 0011e006pa3oBaTeNbHBIX YUPEXKICHUH; TPODUITHHBIN
ypoBeHb; 1 gacts . — M.; [IpocBemenne. - 20006.

2. T'"M. demvmun, O.B. Cabnuna, JI.B. Beicorkas, I1.M. bopoaun. O01as 6uosorus:
npakTUKyM i yuamuxces 10 — 11 ki1, o01eo06pa3oBaTesibHBIX YUPEkKICHUM;
npoUIbHBIN YPOBEHB

3. SApwiruna B.H.buonorus nis noctynatromux B BY3s1. M. “Briciias mkosa”1998.
475c.

4. O.b. I'mrann. O6mas 6uojorus, 9 — 11. tabmunpl, cxeMsl. — M.; - Bnagoc, - 2007

5. PyBunckuii A.O., Beicoukas JI.B., 'marones C.M. Obmast 6uonorus: YueOHUK AJis
10-11 kmaccoB mIKOI ¢ yriryOJieHHBIM u3ydeHuem ouonoruu. — M.: Ilpocsernienue,
1993. — 544c.

6. O6mas 6uomnorus. 10-11 kmacc: yued.qis106meodpazoBart. yupexaeHui / A.A.
Kamenckuii, A.E. Kpuckynos, B.B. ITaceunuk. — M.: [Ipoda, 2005. — 367 c.

7. Crnpeirus C.®. buonorus: [logroroska k EI'D: YuebHo-meToiuueckoe nocodue -
Capatos:

JInnen, 2005. - 128 c.

8. C.I'. MamonTog, B.b. 3axapos, T.A. KoznoBa. OcHOBBI OMOJIOTHH (KYypC IS .
camooOpazoBanus). — M.; [Ipocsemienue, 1992

9. Bbaryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. u np. buonorus: bonbiion
CIIPaBOYHUK JJIsl IIKOJILHUKOB M MOCTyNAIoMuX B By3bl. - M: Jlpoda, 2004.10

10.bonrosa U.B. CoopHuk 3ana4 no o61mieit omomorun. — M.; «Orukce 21 Bek», - 2005.

11.Kamenckuii A.A. buosnorus: [TonHslid kypc o01ieo0pa3zoBaTeIbHON CpeHEN IIKOJIbI:

12.Y4ebHoe mocodue A NIKOJILHUKOB U aOUTYpUEeHTOB - M: Dk3amen, 2002. - 448 c.

13.XKepebnosa E.JI. buomorus B cxemax u Tabnumax: [Tocodue 11 MIKOTLHUKOB U
adbutypuenToB - CII6: Tpuron, 2005. - 128 c. M: [Ipoda, 2005. - 240 c.

14.JTeme3a H.A., Kammtok JI.B., Jlucos JI./l. buosorus B Bonpocax u oTBeTax. - M.:
Ponbsd. 1999. — 496c¢.

15.bormanosa T.JI., CononoBa E.A. buonorusa. CrpaBouHoe nocooue s
crapuiekiiaccHukoB U nocrynaromux B BY3e1. — M.: ACT-ITPECC LIKOJIA, 2002. —
816c¢.

16.Kupeea H.M. buonorus mis nocrynatomux B BY3s1. Crioco0s1 perieHus 3aaad mo
reHetuke. — Bonrorpan: Yuurens, 2003. — 50c.

17.CamoyunTens g peuieHus 3aaay no reuetuku. 2 yactu. I'.U. [Togropuosa. B
«ITepemena"1988r.

18.® K. Anenbimnz. 3anaun o reHetuke. [locodue mis abutypuentoB BMA..,1997r.

19.Mopron JIxxenkunc. 101 kmroueBas uaes: reueruka. — M.: ®AUP-TIpecc, 2002.

20.TTerpocoBa P.A. OcHoBbI reHeTHKH. Tembl mKoiIbHOTO Kypca. — M.: JIpoda, 2004. —
96c.

21.MamonTtoB C.I". buonorus: [Tocobue ajist moctymnarmnmx B By3bl. — M.: Beicias
mKkoJa, 1992.

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

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

Multimedia — noooepaicka kypca «oowasn ouonozusny
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. OtkpsiTas 6uonorus (Bepcus 2,6). dusukon, 2006

. «Kupunn u Medoawmii. 10 kn. O6mas 6uomorus»

. «Kupumn u Medoawmii. 11 xn. O6mas 6uomorus»

. OcHoBHI 00m1e# 6unosoruu, 9 kimace («1C:006pazoanuey, 2007)
. buonorus, 10 knace («1C:06pazoBanue», 2008)

. DnexktpoHHbie yueOHuku A.B.IlumenoBa

. ABTOpCKHE 1U(pPOBBIE 00pa30BATEIbHBIE PECYPCHI

. Apyrue S0P Ha ycMOTpeHUE YUUTENS

Hnmepnem-pecypcol
http://www.eidos.ru — 3iaoc-eHTp AUCTAHIIMOHHOTO 00pa30BaAHMS
http://www.km.ru/education - YueOHbie MaTepualibl U ciioBapy Ha caiite «Kupniut u
Medoanii»
http://school-collection.edu.ru/catalog/search - Enunas kosutekius mudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
http://window.edu.ru/window/ - eauHOE OKHO AOCTYIIa K 00pa30BaTeIbHBIM pecypcaM
WNHTepHeT N0 OMOJIOTHH.
http://www.5ballov.ru/test - Tect i1 aOUTYPHEHTOB 1O BCEMY LIKOJILHOMY KYPCY
OMOJIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TenekomMMyHUKaITMOHHBIE BUKTOPUHBI TI0
OMOJIOTHH - PKOJIOTHHU Ha cepBepe BOpOHEKCKOro YHUBEPCHUTETA.
http://chashnikil.narod.ru/uchutil45.htm - KaTayor ccbuiok Ha 0Opa3oBaTesIbHbIC
pecypebl MaTepHeTa no pazaeny "buonorus”.
http://ic.krasu.ru/pages/test/005.html -rectsr o Gromoruy.
http://www.kokch.kts.ru/cdo/ - rectupoBanue On-line o OnoIOruy )i ydanmxcs S-
I 1xnaccos.

. Apyrue unTepHeT- pecypchl HA YCMOTPEHHUE YUHUTEIS U 00yYaroIuXcs

Pecypcovt oucmanyuonnozo odyuenus
http://www.informika.ru/- o6y4arorux mporpamMmm mo OHOJIOTHHA U XUMHH.
http://testipobiologii.ucoz.ru/ - TecTbl M0 OMOJOTUH OT YUUTEINIST OHMOIOTUN
Mypomueoii FOmuu BraguMupoBHBI (aBTOPCKU TTEPCOHATBHBIN CalT)
http://www.ballov.net/login.php - TecThl Ha cTpaHuUIIe FIEKTPOHHOI'O JHECBHUKA
ballov.net(aBropckue pecypchi)

Oobopyoosanue
WutepaktuHas qocka Hitachi nim myabTuMeuitHbIN TpoeKTOp
Kommeiotep ¢ mporpaMMaMu nakera « 1 moMoIib»
OprrexHuka
NurepHer pecype
JluakTHYECKHE peCcypChl KaOMHETa OMOJIOTHH
Pecypc mikonbHOM OMOIMOTEKH
OO0P paznuuHoro xapakrepa (CM. BBIIIIE)



http://www.eidos.ru/
http://www.km.ru/education
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

YYEBHO-TEMATHYECKHWH IUIAH

Nen/mm Tema Koar-go
4yacoB

1 Brenenue B npeamet 1

2 Pemenue 3amau mo teme « OCHOBHBIC 1
CBOMCTBA )kMBOr0. CUCTEMHAsl OpraHu3aIus
JKU3HI

3 Pemenne 3ama4d no teMe: « XMMHYECKUH 1
cocTaB KJIeTku. Heopranmdeckue BeecTBay

4 Pemenne 3amad mo teme: « XUMHUECKHUU 1
KJIETKH. YTiaeBoAbl. JIummaeny.

5 Pemenue 3ama4u no teme: « XUMHUECKUM 1
COCTaB KJICTKH. benkuy.

6 Pemenue 3ama4u no teme: « XUMHUYECKUM 1
COCTaB KJIETKH. HyKIIEeMHOBBIE KHCITOTHI.
ATDx»

7 Pemenne 3amad mo teme: « XUMHUECKHUU 1
COCTaB KJIETKH. HyKIIEeMHOBBIE KHCITOTHI.
ATODx»

8 TectupoBanue 1o pazueny: «MoJieKysgpHas 1
OHOJIOTHUS

9 Pemenue 3amau o treme: «Lutonorus kax 1
Hayka. Kiietounast reopusi»

10 Pemenue 3aga4 o teme: « CTpoeHUE KIETKH 1
Y €€ OPraHOUIbD)

11 Pemenne 3amay nmo reme: «POTOCUHTESY 1

12 Pemenue 3ama4 1o reme: « JHEPreTUUECKUN 1
00OMEH»

13-14-15 Pemrenne 3amay mo reMe: «brocunres Oenka» 3

16 Pemenne 3amad nmo treme: « TUsl geneHus 1
KJIIETOK»

17 Pemenne 3ana4d mo reme: «becmnosoe u 1
MI0JIOBOE PA3MHOKCHHEY

18 Pemienue 3anau o teme: « IHauBUAYyabHOE 1
pa3BUTHE OPTAHU3MOB)

19 TectupoBanue no pazueiny «l{urosorus» 1

20-21-22 Pemenne 3amau no teme: «He3zaBucumoe 3
HAaCJICJOBAaHUE MPU3HAKOBY

23-24 Pemrenne 3amau o reme: «B3aumoneiicTBue 2

I'CHOB»




25-26

Pemenue 3a4a4 I10 TEMEC:
((XpOMOCOMHaH TCOPUS HACIICACTBCHHOCTH

27-28 Pemrenne 3amau mo reme:
«I"eHeTuHKa 1oja»

29 Pemenune 3amay no teme: «3aKOHOMEPHOCTH
U3MEHYUBOCTI

30 Pemenue 3amad mo teme: «I eHeTHnKa
YeJIOBEKAY

31 TectupoBanue 10 Kypcy «PerneHue
OMOJIOTMYECKHX 3aJ1a4 B XOJI€ ITOJATOTOBKH K
EI'DO»

32-33 AHaJIN3 TECTUPOBAHUS

34







