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Kaabiposo 2023 rox
IHOSACHUMTEJIBHA/S 3AIINCKA

Kypc paccuntan 34 yaca (1 gac B Helel0), ox nodoepacusaem u yenyoasem 6azosvie
3HAHUA ~ NO OUONO2UU U HANPABNEeH HA OOPMUPOSAHUE U PA3BUMUE OCHOBHBIX VUeOHbIX
KoMNnemenyull 8 xooe peulenus 6U0I02ULeCKUX 3a0ay.

AKmyanbHocmy yMEHUS peliaTh 3aJadd [0 OHWOJOTHMH BO3PAaCTaeT B CBS3H C
BBegeHueM EID mo Ouonoruu, a Takke C TE€M, YTO HEOOXOAHWMO NMPUMEHSTh 3HAHUS Ha
npakTuke. Kypc TEecHO cBsi3aH C ypokaMu OOIIell OHOJOTUU U COOTBETCTBYET TPEOOBAHUSIM
['ocynapcTBeHHOTO CTaHAapTa.

Pemenue 3a1aq mo OWONOTMHM JaeT  BO3MOXKHOCTh Ty4Iie MO3HATh
byHI1aMeHTalIbHbIE o0mieOnoNIornyecKne  MOHATHUSA,  OTpaXKalllue  CTPOCHHEe U
(GYHKIIMOHUPOBAHHE OHMOJIOTMUECKUX CHCTEM Ha BCEX YPOBHSX OPTaHU3AIMH KU3HU.

Pemenne 3amad mo 6MoNOrHM MO3BOJSET TaKXKe YINIYOUTh W 3aKpENUTh 3HAHUS I10
pazaenam oOumieit  Omonoruu. OrpoMHYI0 BaXXHOCTh B  HENPEPHIBHOM 00pa3oBaHUU
OpPUOOPETAIOT  BOMPOCHI  CAMOCTOATEIbHOW  pabOThl  ydYalluXcsl, YMEHHE  MBICIHTD
CaMOCTOSITCILHO M HaxoauTh pemieHre. Co3MaloTcs yCIOBUS JUIS  WHJIWBHIYaTbHOU M
rpynnoBoil  ¢opM AesITenbHOCTH ydammxcs. Takoe coderaHue JByX (OpM OpraHusanuu
CaMOCTOSITCIILHOM  pabOTBl HA ypOKaxX aKTHUBU3UPYET CIA0BIX ydalmuxcs ©  J1aeT
BO3MOXXHOCTh UG depeHIpoBaTh MOMOIIb, CIOCOOCTBYET BOCHHUTAHHUIO B3aUMOIOMOIIM U
koutekTuBu3Ma. Co3maeT Takke YCJIOBUSA JUIE  OOydYeHHUsS YdYalluXcs CaMOKOHTPOJIIO U
camoolieHke. 910 (opMHUpPyeT TBOpPUECKOE OTHOILIEHHE K TPyAy BaKHOE I YeloBeKa
000l Tpodeccuu U ABISICTCS BKHBIM YCJIIOBHEM YCIEIIHOTO, KAUeCTBEHHOTO BBITOJIHCHUS
UM CBOUX OOsI3aHHOCTEH.

Ocodennocmamu _npozpammsvl _Kypca _SIBISICTCS TECHas CBS3b €ro COJCPYKaHUS C
ypokamMu oOIIeii OWOoJIOTMH U COOTBETCTBHE TpeboBaHUsM [ OCymapCTBEHHOI'O CTaHIApPTA.
[TonGop ™arepuamoB [JIsl 3aHITHIA OCYIIECTBISIETCS  HAa OCHOBE KOMIIETEHTHOCTHO -
OpUEHTUPOBAHHBIX 3aJIaHWM, HANpPABIICHHBIX HA  pa3BHTHE TPEX YpPOBHEH OOYYCHHOCTH:
PENpPOAYKTUBHOTO, MPUKIAAHOTO U TBOPYECKOTO.

Llenvio Kypca asnaemcea:

e CofneiicTBOBaTh (DOPMHUPOBAHHIO MPOYHBIX 3HAHUK MO OOIIe OHOIOTUHU, YMEHUN U
HABBIKOB pEIICHHS 3a1a4 st cnayun EID.

¢ O000INTh, CHUCTEMATH3UPOBATh, PACHIUPUTH U YIUIYOUTh 3HAHMUS  Y4alUXCS
c(hOpMHPOBATH/aKTyaIH3UPOBATh HABBIKU PEUICHHS] OMOJOTHYECKUX 3a7ad Pa3IMYHBIX THIIOB.

o /laTh VYCHHKY BO3MOXKHOCTH pPEaTN30BaTh CBOW HHTEUICKTYAIBHBIE W TBOPYECKHE
CIIOCOOHOCTH, WMCIOIIHMECS 3HAHWS M YMEHUS B JPYIHX O0OJACTSIX JeATSILHOCTH TIpU
BBIMIOJTHEHUH MPOSKTHON PabOTHI.

¢ JlaTh y4€HUKY BO3MOXKHOCTH OIICHHTH CBOHM CKJIOHHOCTH W MHTEPECHI K JIAHHOW 00JacTH
3HAHUS

3adauu:

1.®opMUpOBaTh CUCTEMY 3HAHUN MO TJIABHBIM TEOPETUYECKUM 3aKOHaM OMOJIOTHH.

2.CoBepIIeHCTBOBaTh YMEHHE pelIaTh OWMOJIOTHYECKHE 3a7aydl PEenpoyKTUBHOTO,
MIPUKJIIATHOTO ¥ TBOPYECKOTO XapaKTeEpa

3.Pa3BuBaTh KIIOYEBbIE KOMIETEHIMH: YU€OHO- MO3HABaTeIbHbIE, HUH(OPMAIIMOHHBIE,
KOMMYHUKaTUBHBIE, COLUAIbHBIE.

4.Pa3BuBaTh OMOJOTHYECKYIO MHTYHIIMIO, BBIPAOOTATh ONpEeNCHHYI0 TEXHUKY, YTOOBI
OBICTPO CHPABUTCS C MPEUI0KEHHBIMU K3aMEHAIIMOHHBIMH 33JaHUSIMH.

bnazooapa nekmugnomy Kypcy no 0uo102uu 6binOAHAEHCA HECKOIbKO QYHKUUIL:



1. TloagepxuBaeTcst u3yuyeHUue OMOJIOTUM Ha 3aJIaHHOM CTaHIapTHOM ypoBHE. Kypc
«Pemienne OMONOrMUECKMX 3aJauy» IOMOTaeT 3aKpeNnuTh W YIIIyOUTh YPOBEHb 3HAHHM IO
OMOJIOTUH, IPUMEHHUTD STH 3HAHUS IMYTEM PEIICHUS] OMOIOTHISCKUX 3a/1a4.

2.  OcymecTBisieTcs JIMYHOCTHO-OPHUEHTUPOBAHHBIN MoaxoJ B oOyueHuu. To ectb
YUUTHIBAIOTCS WHAUBUAYAIBHBIC CKIIOHHOCTA U CIIOCOOHOCTH YYAIIUXCSl M CO3/IAI0TCS YCIOBUS
JUTst 00y4eHHsI UX B COOTBETCTBHHU € MPO(HECCHOHATLHBIMA HHTEPECAMHU.

ITnanupyemorit pezyromam
B pesynvmame _npoxoscoeHus npozpammol Kypca 00yuaruiueca 00aHcHbl:

e lcnonp3oBark oO0mMEe MpHeMbl pPabOThl € TECTOBBIMM 3aJaHUAMU  Pa3IUYHON
CJIO)KHOCTH, OPUEHTHPOBATHCS B MIPOrPAMMHOM MaTepHalie, yMETh YETKO (OPMYIHPOBATH CBOU
MBICIIH

e VYMeTb NPaBUIBHO PACIPEAEIATh BPEMs IIPH BHIMIOJIHEHUH TECTOBBIX padoT.

e O000maThr ¥ MPUMEHATh 3HAHHUS O KJIETOYHO-OPTaHU3MEHHOM YpPOBHE OpraHH3aluu
YKU3HU.

e (O000mAaTh U NPUMEHATH 3HAaHHUSI 0 MHOT0OOpa3uu OpraHU3MOB.

e ConocraBiATh OCOOCHHOCTH CTPOEHUS M (YHKIMOHMPOBAHUS OPraHU3MOB Pa3HBIX
LapCTB.

e ComoCTaBIATh OMOJIOTUYECKHE OOBEKTHI, MIPOILIECCHI, SIBJICHHMS, TPOSBIISIOMINXCSI Ha BCEX
YPOBHSX OpPraHU3alUU KU3HU.

e VYcTaHaBIMBATh OCIEIOBATEIBHOCTh OMOIOINYECKUX 00BEKTOB, IPOLIECCOB, SBJICHHM.

e [lpumeHnsaTey OuoONOrHUECKUE 3HaHHWSA B NPAKTHUECKUX CUTyalMsX (MpaKkTHUKO-
OpPUEHTUPOBAHHOE 3a/1aHUE).

PaboTathb ¢ TEKCTOM MJIM PUCYHKOM.

e O06001wATh ¥ IPUMEHSTh 3HAaHUS B HOBOW CHUTYaIUH.

e Pemare 3a7auM MO LUTOJOTUM 0a30BOr0 YpOBHS U IOBBIIIEHHOTO Ha NPUMEHEHHE
3HAHUI B HOBOM CUTYyallUH.

e Pemate 3aaun 1O reHeTHKE 0a30BOT0 YPOBHSI U MOBBIIIEHHOTO HA MPUMEHEHHUE 3HAHUN
B HOBOW CUTYaIIUH.

e Pemare 3amaun  MOJEKYJIApHON OHoOJOrMM ©0a30BOTO YpOBHS M TOBBIIIEHHOTO Ha
IIPUMEHEHNE 3HaHUI B HOBOM CUTYallHH.

Cmpykmypa npozpammet. Kypc onupaercs Ha 3HaHUS, IOJTY4YEHHbIE IPU U3YYEHUN
Kypca Ouosnorun 10 knacca. CoaeprkaHue nporpaMMbl BKIFOYaeT 3 OCHOBHBIE pa3jiena:
pelieHre 3ajad no MOJIEKYJISIPHOM OMOJIOTHH, pellieHHe 3a/ad 10 IIUTOJIOTHH, PellieHUe 3a1a4
10 TEHETHKE, TAHHBIE PA3/EIbl JENIATCA HA TEMbI, M Ka)K1asl TEMa 3JIEKTUBHOIO Kypca sSBJIIETCS
POJOKEHUEM Kypca 6uosoruu. OCHOBHOM THIT 3aHATUH - TPAaKTUKYM. [{1s1 HanOouee
YCIIEIIHOTO YCBOEHUS MaTepuaia IUIaHUPYIOTCS pa3indHble (POpMbI pabOThI ¢ yHalIUMHCS:
pa3HooOpa3Hbie POpMBI pabOTHI C TEKCTOM, TECTAMU, BHITIOJTHEHUE TBOPUYECKUX 3ananuii. Ha
Ka)KIOM 3aHATHN y4alllUMCs PEKOMEHIYETCSI CEpUs 3aJaHU, 4aCTh KOTOPBIX BBIMOJIHAETCS B
KJIacce, a 4acTh - JIoMa CaMOCTOATEIbHO. J{J11 MPOMEKYTOUHOTO KOHTPOJISi- 3 TECTUPOBAHMUS B
¢dopme EI'D, 1 UTOroBOro KOHTpOJIS — 3a4eT Mo Kypcey «Pemenne 6uonornyeckux 3a1ad B Xoze
noAroToBky K EI'D» u npoekTHas nesarenbHOCTh. Kypce peanu3yer KOMIIETEHTHOCTHBIM,
NeSITeIbHOCTHBIN U MHIMBUAYAIBHBIA TOAX01 K 00y4eHH10. JlesaTebHOCTHBINA MOIX0.
peanu3yeTcs B IpoIiecce MPOBEICHUS CAMOCTOSITENFHBIX U MPAKTUYECKUX PaboT ¢ yyaluMHucs,
COCTaBIISIET OCHOBY Kypca. JlesITeNbHOCTD YUUTENS] CBOJUTCS B OCHOBHOM K KOHCYJIBTUPOBAHHUIO
yuyalxcs, aHaIu3y U pa30opy Haubosiee MpoOJIeMHBIX BOIPOCOB U TEM.

Dopmoii omuémuocmu no U3y4eHuI0 0AaHH020 Kypca modicem Ovlimb:




=

e CocraBieHue OMOJOTHUECKUX 337134, KPOCCBOPOB, CO3/IaHKME MTPE3CHTAINH, 110 TeMaM
(haKkyIpTaTUBHOTO KypcCa;

e 3auéT 1o pemeHuto 3a1a4 6a30BOr0 YPOBHS U MOBBIIICHHOTO ;

e KonuTponbHas paboTa 1o pemenuo 3aaad no marepuainam Equnoro I'ocynapcTBeHHOTO
sK3aMeHa 1o ouosoruu 2023rona;
TectoBble 3a1aHNs IO pellIeHuIo 3a/1a4 1o Marepuanam Exgunoro ['ocynapcTBeHHOro sK3aMeHa
o ounonoruu 2023 roxa.

COJAEP)KAHUME KYPCA
BBenenue — 2 yaca

Beeoenue 6 npeomem
Pewenue 3a0au no meme
«OcHognvle ceolicmaa dcusozo. CucmemHas opeanuzayus sHcusnu»-1 vac

3akpenJieHue OCHOBHOI'O CO/1ePKAHUS TEM B X0/le pellleHUsi 0M0I10TMYecKUX 32/1a4:

buonorust - Hayka 0 XM3HM U €€ 3aKOHOMEpHOCTsX. lIpenMer, 3amauu, METOIBI U
3HaueHue Owuosnoruu. CBs3p OHONOTMU C JPYTMMH HayKaMH, €€ MECTO B CHCTEMe
€CTCCTBCHHOHAYYHBIX M OWOJIOTMYECKUX UCIUIUIMH. BHOJIOTHS B CUCTeME KYIbTYpbl. MecTo
Ouosnoruu B pOpMUPOBAHUU HAYYHOT'O MUPOBO33PEHUS U HAYYHON KapTHHBI MUPA.

OcHOBHBIE TpHU3HAKU KUBOTO. OrpeielieHne TMOHATHS <OKU3HBY». buosorudeckas
dopMa cyliecTBOBaHUSI MAaT€pUH. YPOBHU OpraHU3allMd >KUBOM MaTepud M TPHUHLHUIIBI UX
BBIJICJICHHUSL.

OcHoBHble noHaTHsA. buosorus. Kusub. OCHOBHblE NPU3HAKK KUBOrO. YPOBHU
OpraHu3anu >KUBOH MaTepuu. Meronsl u3ydeHus B Ouonoruu. Kietka. Tkanb. Opras.
Opranusm. [Tonynsiuust u Bua. buoreonenos. buocdepa

Pa3nea 1. Pemmienne 3axa4 no reme «MoJiekyJisipHas 0uoJ10rusi»-6 yacos

3akpenJieHue OCHOBHOI'O COJIEPKAHUS T€M B X0J1€ PellieHus1 0M0JIOTHYEeCKUX 32/1a4:
1. Xumuueckuii cocmas knemxu. Heopeanuueckue sewjecmasa.

XHUMHUYECKUE AJIEMEHTBI U UX pOJb B KieTke. Heoprannueckue BemecTsa U UX poJib B
JKU3HEEATENbHOCTH KIETKU. Boia B KieTKe, B3aUMOCBSA3b €€ CTPOCHUS, XUMUYECKUX CBOMCTB U
ouonornueckoi ponu. ColM HEOPraHWYECKUX KHUCIOT, HUX BKJIaad B oOecreyeHue
JKU3ZHENEATENIbHOCTH KJIETKH M TOJJAepKaHue romeoctaza. MoHBI B KJIeTKe, MX (DYHKIUU.
OcMOTHYECKOE TaBJICHHUE U TYProp B KiIeTKe. bydepHbie cUCTeMBI KIIETKH.

2.  Xumuueckuti cocmas kiemxu. Yeneeoowl. Jlunuowi.

VYrneBonbl B KU3HENEATETHHOCTH PACTCHHM, J>XUBOTHBIX, TPHOOB U OaKTepHUH.
CtpyktypHble ©  (YHKIMOHAJIBHBIE OCOOEHHOCTM MOHOCAXapuJo0B M  JUCAXapHUJIOB.
buononumeps! - monucaxapuibl, CTpPOCHUE U OMOJIOTHYECKAsT POJIb.

XKupsl u aunHUIbl, OCOOCHHOCTH WX CTPOCHUS, CBSI3aHHBIE C (DYHKIIMOHAIBHOMN
AKTUBHOCTBIO KJIETKH.

3. Xumuueckuii cocmas knemxu. benxu.

Opranuueckue BellecTBa KIeTKU. buononumepsl — 6enku. CTpyKTypHasi OpraHu3arus
6enkoBBIX MoJieKys. CBoiicTBa OenkoB. JleHaTypauus U peHaTypauus — OMOJIOrMYECKH CMBICI
u 3HaueHne. OyHKUU OeNKOBbIX Mojekya. depMeHThl, UX posib B 00ECHEUEHUHU IMPOLECCOB
xu3HenesTensHocTH. Knaccudukanus ¢pepmeHTOB

4-5. Xumuueckuii cocmas knemku. Hyxneunoeswvie kuciomeot.



HyxnenHoBble KHMCIOTHI, UX poib B KieTke. Mcropusa msyuenusa. JJHK — monexyna
xpaHeHus: HacneAacTBeHHOW wuHpopManuu. CtpykrypHas opranm3anus JIHK. CamoynBoenue
JHK. PHK, ee Buap1, 0cOOEHHOCTH CTPOCHUS U (PYHKIITMOHUPOBAHUS

AT® — 0OCHOBHOM aKKyMYJISATOP dHEPruu B KieTke. OCOOCHHOCTH CTPOCHUSI MOJICKYJIbI
u pynkiun AT®. ButamMuHbl, CTpOCHHE, UCTOYHHK MTOCTYIICHHUS U POJIb B OPTaHU3ME H KIIETKE.

6. Tecmuposanue no pazoeny «Monexynsipuas obuonocusiy»

OcCHOBHBIE IOHSATHS. AMUHOKHCIIOTEL AHTHUKOJIOH. ['uapodunbHOCTS.
I'uapodobuocTh. ['mukonporenunsl. ['yanun. lenatypanus. JIHK. Kogon. KommiemenTapHOCTS.
Jlunonporennpl. Jlokyc. MakpoanemeHTel. MukposiiemenTsl. MoHomep. Hykieonporenabl.
Hykneorun. Ocmoc. Ilomumep. Ilomunentun. Ilentuanas cBasb. PHK. Tumun. depmeHTHI.
Huto3uH. Ypauui.

Mexnpeavernbie  cBa3u. Heopranmueckas xumus. XUMHUYECKHE  DIIEMEHTBI
nepuoanueckond cucreMbl J[.M.MenneneeBa. Monsl (katuonsl u aHuoHbl). Boma u npyrue
HEOPraHWYEeCKHE BEUIECTBA, CTPOCHHME MOJIEKYJ] M CBOMCTBa. Jluccoumanusi 3J€KTPOJIUTOB.
Opranndeckas xumus. OCHOBHBIE TPYIIBI OPraHUYECKUX coenuHeHui. bydepHbie pacTBOpEIL.
O®uzuka. Ocmotuueckoe nasienue. Auddys3us u ocmoc.

Paznen 2. Pemenne 3agau no teme «llurosiorus» -11 yacon

3akpenJieHue OCHOBHOI'O COAEPKAHUSA TEM B X0/1¢ PelIeHUs 0MO0JO0rMYeCKHX 3a/1a4:
1. Lumonozus kax nayxa.

IIpenmer, 3amauu ¥ METOABI COBPEMEHHOM LIMTOJIOTMH. MECTO LIUTOJIOTUU B CUCTEME
€CTeCTBEHHOHAYYHBIX U OMOJIOTHYECKHUX HayK. McTopus pasButus murosorusi. Teopernueckoe u
IIPAKTUYECKOE 3HAYECHHE IIUTOJIOTMYECKMX MCCIEAOBaHUN B MEIULUHE, 3paBOOXPAHEHUM,
CEIIbCKOM XO3SICTBE, JIeJIe OXPaHbl IPUPOABI M JPYTUX chepax YeTOBEUECKON A TeTbHOCTH.

Hctopuss otkpbiTue kinetku. Kierounass teopus. OCHOBHBIE IOJIOXKEHMS IIEPBOM
KJIeTouyHO! Teopun. COBpeMEHHas KJIETOUHAsl TEOpUsl, €€ OCHOBHBIE MOJIOKEHHS U 3HAUCHUE JUISI
pa3BUTHSL OMOJIOTHH.

2. Cmpoenue knemku u eé opeaHouowl.

[Tna3maruyeckass MemOpaHa u o0ojouka KieTku. CTpoeHue MeMOpaHbl KIIETOK.
[IpoHUKHOBEHHE BEIIECTB 4epe3 MeMOpaHy KJeTOoK. Buuapl TpaHcmopra BelIecTB uepes
[IUTOIUIA3MAaTHUECKyI0 MeMOpaHy KJETOK (ITaCCUBHBIM M aKTUBHBIA TPAaHCHOPT, 3K30LUTO3 U
3HA01UTO3). OCOOEHHOCTH CTPOEHHS 000JI0YEK TPOKAPUOTUYECKUX U IYKAPUOTHUECKUX KIIETOK.

[MuTomnasma U ee CTPYKTYpHbIE KOMIOHEHTHl. OCHOBHOE BEIIECTBO LUTOILIA3MBI, €T0
CBOICTBa U QyHKIUU.

Snpo uHTepda3zHON KIEeTKH. XUMHUECKUI COCTaB U CTPOEHHE sipa. 3HAYCHHE si/ipa B
oOMeHe BEIIECTB U Iepeiade TeHeTHYecKo HHPopMaluu. SAphIIKo, 0COOEHHOCTH CTPOSHUS U
¢GyHkuuu. XpoMOCOMBI, MOCTOSIHCTBO 4YHciaa W (QOpMbl, TOHKoe cTpoeHue. [lonsarue o
KapuoTuIie. ['aronHbIi 1 TUIUIOUAHBIA HA0OPhl XPOMOCOM.

Anmapar ['onpmxu. CTpoeHue, pacloloKeHHE B KIETKaxX >KMBOTHBIX U PAacTEHH,
¢byHKIMM anmnapara ['ofbpKU: CUHTE3 MOJIMCAaXxapuJ0oB U JIMIUA0B, HAKOIIJICHHE U CO3pEBaHUE
cekpeToB (OenKW, JMMUABI, TOJIMCaXapubl), TPAHCIOPT BELIECTB, POJb B (OPMHPOBAHUU
1a3MaTHueckoi MemOpansl u in3ocoM. CTpoeHHe U QYHKIIUU JIU30COM.

Oupomnazmarudeckas cetb (DIIC), ee Tumbl. OCOOCHHOCTH CTPOCHUS arpaHyIspHOU
(rmankoi) u rpanyispHod (mepoxosatoi) OIIC. 3nauenue rnagkoit OIIC B cuHTe3e
NOJMCAaXapua0B U JIMIKAOB, UX HAKOIUIEHMM M TpaHcnopTe. 3aummtHas ¢yakmus OI1C
(M3omsALMs U HEWTpalu3alus BpeIHBIX sl KiIeTKu BemiecTB). dyHkuuu mepoxosaroil DIIC
(ydgacTue B CHHTe3e O€JIKOB, B HAKOIJICHWH OEJIKOBBIX MPOIYKTOB M UX TPAHCIIOPTE, CBA3b C
JIPYTMMU OpraHOUJaMU M 000JI0YKOM KIETKH).

Pubocombl, 0COOEHHOCTH CTPOCHUS U POJib B OnocuHTe3e Oenka. [Tomupudocomsl.

Bakyonu pacTutenbHbIX KJIETOK, MX 3HaueHue, cBs3b ¢ DIIC.



[TmacTuapl: NEHKOMIACTBI, XJIOPOILIACTHI, XpoMoruiacTbl. OCOOEHHOCTH, CTpOCHHE U
byakuun wiactua. JAHK mmactua. Tlpoucxoxaenue xmoporuiactoB. BzaumMHoe mpeBparieHue
IIJIACTHUL.

MuToxoHIpUH, CTpOeHHE (HApy)KHas U BHYTPEHHSSI MeMOpaHbI, KPHUCTHI).
Mutoxonapuansasie JIHK, PHK, pubocomsl, ux ponab. @yHKIIMH MUTOXOHAPHMA. [ UIOTE3BI O
MPOUCXOKICHUH MUTOXOHJIPUI. 3HAUY€HHE BO3HUKHOBEHHS KHUCIO-POJAHOTO JbIXaHUA B
ABOJIIOLIUH.

Knerounsnii meHtp, ero crpoenwe u ¢GyHKIMUA. OpraHouabl ABMXeHHS. KieTouHbie
BKJTIOYEHUS — HEMOCTOSIHHBIN OpPraHou KJIETOK, OCOOCHHOCTH U (PyHKILIMH.

3. Domocunmes
OOMeH BemecTB ¥ dHepruu. [IoHATHE O IJIaCTHYECKOM M SHEPreTUYeCKOM OOMEHE.

®otocunte3. CperoBass M TeMHOBass (a3bl (OTOCHHTE3a, OCHOBHBIE IIPOILIECCHI,
npoucxosamme B 3TH (a3pl. OcHOBHBIE WTOTH cBeTOBOU (a3wl - cuHTe3 ATD, BBIIEICHUE
KHCIIOpoAa, 00pa3oBaHHME BOCCTAaHOBJIEHHOTO  HMKOTMHAMUAJIECHUHIUHYKIeoTHADOChaTa
(HAA®D-H2). dorodochopunupoanue. CymmapHoe ypaBHeHHe (oTocuHTe3a. [lepBuunble
npoaykThl ¢GorocuHTe3a. POTOCHHTE3 U YpOKal CelIbCKOXO3SHCTBEHHBIX KyabTyp. IlyTm
NOBBILIEHUS] IPOAYKTUBHOCTH  CEJIbCKOXO3sIMCTBEHHbIX  pacTeHuil. K.A.TumupsizeB o
KOCMHUYECKON POJIM 3€JIEHBIX paCTeHNUN. XEMOCUHTE3 U €r0 3Ha4E€HUE B IIPUPOJIE.

4.  DOnepeemuyeckuti oomeH

OHepreTndyeckuii oOMEH B KIETKE M €ro OHOJOrMYeCKHil CcMbIcA. OTambl
HHEPreTUUECKOro OOMEHa, IMPUYPOUYEHHOCTh ATUX IPOLECCOB K OMNPEIECIEHHBIM CTPYKTYpam
KJIETKH. 3HaueHne MUTOXOHpuil 1 ATD B sHEpreTnyeckoM oOMeHe.

S5-7.  buocunmes benxa

bruocuHTe3 OenkoB B KJIETKe M €ro 3HadeHue. Poib reHoB B OHMOCHHTE3€ OEIKOB.
['eHeTHYECKUI KO/ M €ro CBOWMCTBA. DTarbl OnocuHTe3a Oenka. Peakiiuu MaTpuIHOrO CHHTE3A.
Perynsauust cuHte3a OenkoB. I'eH-perynstop, TIeH-OlepaTtop, CTPYKTYpHblE T€HBbI, UX
B3aumozeiicreue. IlpuHuun oOpaTHOM CBS3M B peryasiuuud (QYHKIMOHUPOBAHUS T'€HOB.
CoBpeMeHHbIE NPEACTABIECHUS O IPUPOAE TEH

8. Tunvl Oenenust Kiemox

JKu3HeHHbIM UK KIETKH U ero stansl. [IoaroToBka KiIeTkH K AeJIeHHI0 — nHTepdasa,
ee IMepuoasl (MPECUHTETUYECKUH, CHHTETHYECKHH, NOoCTCHHTeTHYecKuid). buonoruueckoe
3HayeHue UHTepPaszbl. AonTo3. MUTOTHUECKUIN IIUKIL.

AMUTO3 M ero 3HaueHue. MUTO3 - IIUTOJIOrMYECKass OCHOBAa OECIIOJIOT0 Pa3MHOKEHUS.
da3bl MUTO3a, UX XapakTepucTuka. CTpyKTYpHbIE U3MEHEHHS U (PU3UOJIOTHUECKUE OCOOCHHOCTH
OpraHOMJOB KJIETKH BO BPEMS MHUTOTHYECKOTO JeleHHUs. BepereHo nAelleHus, CTpOeHue u
¢byHKUIMM HUTEH BepeTeHa. bronornyeckoe 3HaueHUEe MUTO3A.

Meii03 - IUTOJOTMYECKAsi OCHOBA IMOJOBOI0 pa3MHOKeHudA. [lepBoe nenenue menosa,
ero (asbl, X XapaKTepUCTUKA. Y MEHBIIEHUE YHCIIa XPOMOCOM KaK pe3ysbTaT MepBOro JeIEHHS.
Bropoe nenenne meiiosa, ga3bl, UX XapakTepucThKa. buonornyeckoe 3HaueHne Melo3a.

9. becnonoe u nonosoe pazmrnodicenue.

®opmbl U cr1ocoObl pa3MHOKEHUSI OpraHu3MoB. becrosoe pasMHOXEHHE, €ro BUIbI U
3HayeHue. llojgoBoe pa3MHOXKEHHME, €ro BHAbI M SBOJIOLMOHHOE 3HadeHue. OOmas
XapaKTepUCTUKAa W OCOOCHHOCTHM pPa3MHOKEHHUS OCHOBHBIX TpyNI oOpraHu3MoB. PazBurtue
MY’KCKHMX Y JKEHCKHX TOJIOBBIX KJIIETOK y YKUBOTHBIX M PACTEHHUH.

10. Onmocenes — unousudyanrbHoe pazsumue OpeaHu3Mos.

OmogoTBopeHue u ero Tunsl. OIUIOJOTBOPEHUE U Pa3BUTUE 3apOJbIIIA Y KUBOTHBIX.
OcHOBHBIE JTambl SMOPUOHAIBHOTO PAa3BUTHS  KUBOTHBIX. B3anmopeiictBue yacrei
pa3BUBAIOIIErOCA 3apojbllla. BHOreHeTHMYeCKUi 3aKOH, €ro COBPEMEHHAs WHTEPIPETALMS.
[ToctamOpuoHanbHOE pa3BuTHE. BpenHoe BIMSHHME aNKOrojis, HHUKOTHHA, HApKOTHKOB,
3arpsI3HEHUS OKPYKAOILEN Cpebl HAa Pa3BUTHE 3apOAbIIIA )KUBOTHBIX U YEJIOBEKA.

6



OOmiast xapakTepuCTHKa M OCOOCHHOCTHM Ppa3MHOXKEHHMS BHPYCOB, OaKTEpHii,
BOJIOPOCIICH, MOXO000Opa3HbIX, MHAaOPOTHUKOOOPA3HBIX, T'OJOCEMEHHBIX, IOKPHITOCEMCHHBIX,
rpuOoB U nuIaitHuKoB. CMeHa (a3 B )KU3HEHHOM ITHKIIE.

11. Tecmuposanue no pazoeny «L{umonozcusny»

OcHOBHBIE _TOHSATHS. ABTOTpOGBI. AMHHOKHCIOTH. AHA00JM3M. ACCHUMUIISITHU.
AnTukonoH. Anmapar ['onbmku. AKTUBHBIA TpaHcmopT. A3poOsl. bakrepuodaru. buocunres
oenka. bpoxkenue. Bakyons. Bxirouenus. ["ammonnneiii Habop xpomocoM. JumionaHeiii Habop
xpomocoMm. ['en. I'enermueckuit kon. ['enom. I'enorun. ['mapodunbnocTts. ['mapodoOHOCTS.
I'mukomus. I'mukokanuke. ['mukonporteuapl. ['pana. I'yanun. Jlenatypanus. duccumumnsiuus.
JHK. JlpixarenbHbliit cyoctpar. Knerounoe pwixanuwe. Kapuommasma. Karabomusm.
Kucnoponueiii stan. Komon. KommmementapHocts. Kpucra. Jledikomnactel. Jluzocoma.
Jlumonporeuasl. Jlokyc. MakpoanemeHTsl. Marpukc. Marpuunbslii  cuHTe3. MeTaboau3m.
Mukpotpyb6oukn. MukpodmiameHTsl. MukpodnemenTsl. MoHomep. HykneonpoTenapl.
Hyxneorun. Omnepon. Opranounsl. Ocmoc. Omneparop. Ilmactuasl. IIunomuros. Ilomumep.
[MomunenTua. Ilentunnas csaspb. [Ipokapuotsl. Penpeccop. Pubocomsr. PHK. CITU/I. Ctpoma.
Crpykrypusle rensl. Tpancmsuus. Tpanckpunuus. Tpumer. Tunakoun. Tumun. daronuros.
DepMEHTHI. Xnopormacr. XpomatuH. Xpomoracr. Xpomocoma. [lentpuonu.
[uronnazmaruueckass memOpana. Lluto3un. Ypauun. dorocunTe3. XeMOCHHTE3. DK30IUTO3.
OHIOUUTO3. DHJIOIIA3MAaTUYECKAsl CETh. DYKapHOThl. Sapo. SAnpeiiiko.

becrionnoe  pasmHoxkeHue. BereratuBHoe — pasmHOxeHue. 3urorta. [lomoBoe
pa3mHoxkeHue. [loukoBanue. AmnonTto3. JKu3zHennwld nukn kinetku. Cnepmarozouna. Cropa.
Sineknerka. Amuto3. Mwto3. Metio3. llentpomepa. Wutepdaza.  IIpodasza. Anadasa.
Mertadaza. Tenodaza. Bepereno nenenus. buBanment. ['eHeparuBHas TKaHb. [ OMOJIOTHYHBIC
XpoMocoMbl. JIBoiiHOe omonoTBOpeHue. 3aposimeBslii Memok. Konbtorauus. Kpoccunrosep.
Penykunonnoe penenme. Crnepmarorene3. OBorenes. JKusHeHHbld muki. [amertodur.
Cnopodur. buorenermueckuii 3akoH. bmacryna. bmacrtomep. OmnomorBopenue. OHTOreHes.
BuyTtpennee omnonorBopenue. HapyxHoe  omnonoTBopeHHE.  3apOABIINIEBBIE  JIUCTKH.
Opranorenes. [laprenorene3. OMOpuonanbHOe pazButHe. [locTOMOpHOHATBEHOE pa3BUTHE.
®unorenes. DxkroaepMa. DHTOAEepMa. Me3oaepMma.

Me:xnpenvernbie  cBa3u. Heopranmdeckas xumusa. XUMHUYECKHE DJIEMEHTHI
nepuoanudeckoit cucremsl JI.M.MenneneeBa. Moubl (kaTmoHbl W aHuOHBI). Boma u napyrue
HEOpPraHWYECKNE BEIIECTBA, CTPOCHHE MOJIEKYJ] M CBOMCTBa. Jluccoumanus >3JI€KTPOJIMUTOB.
Opranunyeckass xuMus. OCHOBHBIE TPYIIBl OPraHUYECKUX COeIUHEHUN. BydepHbie pacTBOpHI.
®usuka. OcmoTtnueckoe navienue. uddysus n ocmoc. borannka. OcoOEHHOCTH CTPOEHUS
KJIETOK pacTeHUui. OTIUYHS PaCTEHHUI OT JKMBOTHBIX. 300J10THs. OCOOCHHOCTH CTPOCHHUSI KIETOK
AKHUBOTHBIX. OTIINYMSA KUBOTHBIX OT PACTEHUN U IPUOOB

borannka. OcOOEHHOCTH CTpOEHHS U PpPa3MHOXKEHHUS pacTeHuil. BereraTtuBHoe
pasmHoxeHue. [IpuBuBku. Opransl pacTeHui, Ux crpoeHne U QyHKiuu. CTpoeHHe IBEeTKa —
opraHa ceMeHHOTo pa3MHOxeHus. Omnbuienne. 3oosorusi. OCOOEHHOCTH Pa3MHOKEHUS
KUBOTHBIX PA3JIMYHBIX CHUCTEMATHYECKUX rpyni. CrocoObl OMIOJOTBOPEHUS Y KHBOTHBIX.
[ToctomMOpuoHanbHOE pa3BUTHE HAceKOMbIX. LIMKI pa3BUTHS 3€MHOBOAHBIX. AHATOMUSL.
OcobeHHoCTH HIMOPHOHATILHOTO PAa3BUTHUS YETIOBEKa

Pa3zgen 3.Pemrenue 3apa4 no reme «I'enernka»-11 yacos

3akpenJieHue OCHOBHOI'O CO/IePKAHUS TeM B X0/ie pelieHusi 0M0I0TrMYeCKHMX 3a/1a4:
1-2-3. He3zasucumoe Hacnedosanue npusHaKos
IIpenmer, 3agaun 1 MeTOAbl TeHeTUKU. OCHOBHBIE pa3Jeibl FTEHETUKU. MeCcTO reHeTUKN
cpeau OMONOTMYEeCKUX HayK. 3JHau€HHWE T€HETHKU B pa3paboTke MmpoOjeM oXpaHbl MPHUPOAbI,
3/1paBOOXPAaHEHUs, MEIULIMHBIL, CENBCKOTO X03sicTBa. [IpakTnueckoe 3HaUEHNE TEHETUKHY.
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I’'MeHaens — OCHOBONIOJOXKHUK TE€HETHKH. MeToJ TIeHEeTHYECKOTO aHajau3a,
pa3pabotansblii I Mennenem. ['enernueckas cumBoinka. [IpaBuiia 3anucu cxeM CKpeIyuBaHus.

HacnegoBanue mpu MOHOTMOPHIHOM CKpelIMBaHWH. JIOMUHAHTHBIE U PEIECCCHBHBIC
npu3Haku. [lepBbrii 3akoH MeHens - 3aKOH €IMHOOOpa3us TMOPUIOB IMEPBOTO IMOKOJICHHUS.
Bropoi#i 3akon Mengens - 3akoH pacuierieHus. [IpaBuino yuctoTel ramer. Llutomorudeckue
OCHOBBI pACHICTUICHHS] TPU MOHOTHMOpUIHOM CKpemuBaHud. CTaTUCTUUECKHI XapakTep
paciIeIICHHUS.

[Tonstne o renax u amwiensx. @EHOTUII W TEHOTUIL. ['OMO3Mrora W TE€TEpPO3UrOTa.
PacuierieHue npy BO3BpaTHOM U aHAIM3UPYIOIIEM CKpPEUIMBaHUU.

HacnenoBanme mnpu aurnOpuaHOM CKpemuBaHuu. He3aBucuMoe KOMOWHHUPOBaHUE
HE3aBUCUMBIX TIap TMPU3HAKOB - TpeTud 3akoH Menaens. lluronoruueckne OCHOBBI
HE3aBHCUMOTO KOMOMHUPOBAHUS Tap MPU3HAKOB.

4-5.  Bzaumooeiicmsue aniieibHblX U HeauilelbHblX 2eHOB.

Hacnenosanue npu B3aMMOAECHCTBUM aJUICNIbHBIX TeHOB. JlomMuHupoBaHue. HemosHoe
nomunupoBanue. KonomaupoBanue. CBepX10MUHUPOBAHUE. MHOXKECTBEHHBIN alICIU3M.

B3anmopneiictBue HeayulenbHBIX T'eHOB. HoBooOpa3oBaHusT TIpU  CKPELIMBAHUHU.
OCcoOCHHOCTH HACJICIOBaHUS KOJIMYECTBECHHBIX IPU3HAKOB. KOMIUIMMEHTapHOCTh. OMHCTa3.
ITonmumepusi. MHOKECTBEHHOE JEHCTBHE I'eHOB. lIprMepbl MHOXKECTBEHHOTO JEHCTBUS I'€HOB.
Bo3MosxHBIE MeXaHWU3MbI OOBSICHEHUS 3TOTO SIBJICHUSA. |'€HOTHUIT KakK IEJIOCTHAs HCTOPUYCCKU
CJIO’KMBILASACS CUCTEMA.

6-7.  XpomocomHas meopus HACIEOCMBEHHOCTIU.

SIBiIeHME CLENJIEHHOrO0 HACIIEIOBAHUS W OTPAHMYEHHOCTh TPETHEro 3akoHa Menpens.
3nauenue pabot T.I.Moprana u ero mkojbl B U3y4eHHUH SBICHUS CLEIICHHOTO HACIEI0BaHUs.
Kpoccunrosep, ero Ouonorumdeckoe 3HaueHue. I'eHeTmueckue KapThl XpoMocoM. OCHOBHbIE
MOJIOKEHUSI XPOMOCOMHOM Teopuu HaciaeAcTBeHHOCTH. Bxian mkonsl T.I.Moprana B
pa3paboTKy XpOMOCOMHOM TEOPUU HACTEACTBEHHOCTH.

8-9.  ['ememuxa nona.

I'enetuka nona. IlepBruHble U BTOPUYHBIC IIOJIOBBIE NMPHU3HAKH. XPOMOCOMHAs TEOPHs
ompeneneHuss moja. ['oMorameTHeIi M TreTeporamMeTHbI moiyl. Tumbl ompeaeneHus moja.
Mexanu3m noaaepxkaHusi cooTHomeHnus nojoB 1:1. HacnenoBanue mpu3HaKkoB, CIEIUICHHBIX C
IOJIOM.

10. 3axomomepHocmu u3MeH4UBOCMU.

N3menunBocth. Knaccudukanys n3MEeHYUBOCTH € TIO3UIIMIA COBPEMEHHO re-HeTHKH.

®enorunuueckass (MoaudUKalMOHHAs M OHTOTE€HETHYecKas)) M3MeH4YuBOcTh. Hopma
PEaKIuu U ee 3aBUCUMOCTb OT reHoTura. CTaTUCTHUYECKHUE 3aKOHOMEPHOCTH MOIU(BUKAIIMOHHON
W3MEHYMBOCTH; BAPUAIIMOHHBIN DS U BApUAIIMOHHAS KPUBAs.

l'enotunuueckass (KOMOMHATHBHAs M  MYTallMOHHAs) HM3MEHYMBOCTh. 3HAYCHHE
KOMOWHATUBHOM WM3MEHYHUBOCTH B OOBSCHEHHWU HBOJIONMOHHBIX IPOIECCOB, CEJICKIIUU
opranu3MoB. MyTallmoHHass U3MEHYUBOCTh, €€ BUIbl. MyTanuu, ux npuunnbl. Knaccuduxarms
MyTalliii 10 XapakTepy W3MEHEHUs TeHOTurna (TeHHBIE, XPOMOCOMHBIE, TEHOMHEIE,
nuTorazMarudeckue). IlocnencTBus BIMSHHUS MYTareHOB Ha OpraHu3M. Mepsl 3aliuThl
OKpYKarolllel cpeapl OT 3arps3HEHUS MyTareHaMH. 3aKOH TOMOJIOTMYECKHX PSIAOB B
HacjeacTBeHHOM u3MeHunBocty. H.M.BaBuinoBa. DxkcnepuMeHTanbHOE MOTyYEeHUE MyTallil.

11. I'enemuxa uenosexa

I'enetuka udenoBeka. UenoBeKk Kak OOBEKT T€HETHYECKUX HCCIENOBAaHUN. MeTo-Ibl
W3y4eHUs] HACJICICTBEHHOCTH YEJIOBEKA: TCHEATIOTHUECKUH, OJM3HEIOBBIN, IIUTOTCHETHICCKUN,
TUOpUAM3AIIST COMATHYECKUX KIIETOK.

HacneactBennbie 00yie3HU, WX PACIPOCTPAHCHHE B TMOMYJAIMSAX YelOBEeKa. Mepbl
npo(UIAKTUKA HACJIEICTBEHHBIX 3a00NeBaHUN dYenoBeKa. BpemaHoe BIUSHUE AalKOTOJS,
HUKOTHMHA M HAPKOTHYECKUX BEILECTB HA HACJIEICTBEHHOCTh YeJOBEKa. MeIUKO-TeHETUUECKOE
KOHCYJIbTHpOBaHUE. KpuTHka pacUCTCKUX TEOPUI C MO3ULUN COBPEMEHHOMN r€HETUKH.
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OcHoBHbIe moHsATHS. ['eHeTnka. ['mOpumonornyeckuii Meron. HacimeacTBEHHOCTS.
W3meHunBOCTh. AJuienb. AnbTepHaTUBHbIE Ipu3Haku. ['eHotun. ®enortumn. ['ereposurora.
I'omosurora. I'mOpua. JloMuHaHTHBIM TpU3HAK. PeliecCHBHBIM MNpU3HAK. AHAIM3UPYIOIIEEe
ckpemBanue. Bo3BpatHoe ckpenmuBanue. Jlurereposurora. IlonuruOpunHoe ckpelyBaHUe.
Komnumentapnoe neiictBue renoB. Onucrtaid. [lomumepus. Ilneitorponus. MHOKECTBEHHBIM
aimenusM.  KonomunupoBanue.  CBepxigoMuHupoBaHue.  HemnoimHoe — JOMHMHHpOBaHHE.
CueruienHoe HacnepoBaHue. ['pynmbl  cuemieHus.  Kpoccunrosep. KpoccoBepHble u
HEKpPOCCOBEPHBIE raMeThl. AyTocoMbI. I'ereporameTHblil 1oi1. ['oMmoramerHslil noi. CuernsieHHoe
¢ mosioM HacienoBaHue. @eHOTUNMYECKass U3MEHYMBOCTh. MoAu(pUKaMOHHAS U3MEHYHBOCTb.
Bapuanrta. Bapuauvonnsii psia. Bapuanmonnast kpuBas. Hopma peakuun. OHTOreHeTHYECKast
W3MEHYMBOCTb. ['€HOTUIIHMUYEcKass W3MEHYUMBOCTh. MyTallMOHHAsT HM3MEHYMBOCTh. MyTanuu.
Myrarensl. I'ennble MmyTanuu. ['eHOMHBIE MyTalli. XpOMOCOMHBIe MyTanui. KomOnHaTuBHas
M3MEHYMBOCTh. lluTomnasmaruueckass wn3MeHYMBOCTb. CroHTaHHble MyTanuu. JletanbHble
MyTaluu. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEICTBEHHON U3MEHUNBOCTH.

I'enetuka denoBeka. HacneactBennole ©Oomne3Hu. AnbOMHU3M. brnu3HeNoOBBI  MeTo.
Iemodumus. I'ubpunnzamus COMaTHUECKUX KIETOK. MeIUKO-TeHETHUECKOe KOHCYIbTHPOBAaHHE.
ITomupnaktunus. [lonynsaurOHHbBIN METO.

MexnpeaMeTHble  cBf3W. Okoisiorua. OxpaHa OpUPOJbI  OT  BO3JCUCTBUSA
XO3AUCTBEHHOM JIESITEIILHOCTH 4YeJIOBeKa. Teopus 5SBOJONHMH. 3HAYEHHWE HM3MEHYMBOCTH B
spomonn. Gusnka. MoHnusupyroiee u3iaydeHue, MOHATUE O J03€ U3ITYUCHHs] U OHMOJIOTHYeCKON
3ammre. Xumus. OxpaHna mpupoIbl OT BO3IECHCTBHS XUMUUECKUX ITPOU3BOICTB.

Heoprannueckas xumusa. OxpaHa OpupoJibl OT HEraTUBHOT'O BO3AEHCTBUS OTXOJ0B XUMHUYECKHUX
MIPOU3BOJCTB. O®usuka. PenrtrenoBckoe wu3nydenue. [loHsTHe O 03¢ U3Iy4YeHUS U
OMOJIOTMYECKOM 3allUTE.

Tecmuposanue no kypcy «Pewenue buonocuueckux 3aday 8 xooe noozomosku k EI'9»
- 1 uac

TPEBOBAHUSA K YMEHUSAM U HABBIKAM
Yuawuecs ooncuol 3namo:

OcHOBHBIE TOHATHS MOJIEKYJISIPHOM OMOJIOTUH, IIUTOJOTHH Y T€HETUKU;

ANTOPUTMBI pelIeHUs 3a/1a4, He BXOJIAIINE B 00s13aTeNIbHBIII MUHUMYM 00pa3oBaHus (6a30BOro
Y TIOBBIIIIEHHOTO YPOBHSI CTIO’KHOCTH);

Odopmnenne 3anau Ha Equnom ['ocynapcTBeHHOM dK3aMeHe 110 OMOJIOTHH;

Yuawueca oonscnovt ymemo:

Pemarp HecTaHAapTHBIE OMOJIOTHMYECKUE 33]1a4M, UCTIONIB3YS pa3InYHbIEC AJITOPUTMBI PELLICHUS;
Pemartp pacuéTHple OMONOrHYECKHE 3aJauyd C IPUMEHEHNE 3HaHUN 110 XUMHUH U MaTEeMAaTHKE;
VYcraHaBnuBaTh NPUUMHHO-CIIEACTBEHHBIE CBSI3H, JI€TaTh 0000IIEHUS, TOTIOIHSTh U
CUCTEMAaTHU3UPOBATh MOJYUCHHbIE 3HAHUS;

[TpyMeHsTh 3HaHMSI B HOBBIX M U3MEHEHHBIX CUTYalIMSIX;

Pemate Guosiornyeckue 3a1a4u pa3HbIX YPOBHEH CII0KHOCTH, COOTBETCTBYIOIIME TPEOOBAHUSAM
BVY30B ecrecTBeHHO-HAY4YHOTO MTPODUIIS;

[Tonb30BaThCs pa3IMUHBIMU TOCOOMSIMH, CIIPABOYHON TUTEpaTypoil, UHTEepHET-UCTOYHUKAMU.



KanenmapHo-TeMaTH4eCKHN IIaH

N:)[H/ Tema If;:;::) Jara
BBenenmne- 2 4

1 Beenenue B mpeamer 1

2 Pemenne 3agay no teMe «OCHOBHBIE CBOKMCTBA KHUBOIO. 1
CucremMHasi OpraHu3alys KU3HN

Pa3nen |. Mosgekyasipaasi 6uosiorusi - 6 4

3 Pemenne 3agay no teMe: «XHUMHYECKUH COCTaB KIETKH. 1
Heopraanueckue BemecTBa»

4 Pemenne 3a1a4 no teme: « XUMHAYECKUN KIIETKU. YTIJIEBOJBI. 1
JInmm ey,

5 Pemenne 3agay no teMe: «XUMHYECKUH COCTaB KIETKH. 1
bemxmy.

6 Pemrenue 3agad mo reMme: « XUMUYECKUI COCTAaB KIETKH. 1
Hyxneunossie kucinotel. ATO»

7 Pemenne 3amgay no teMe: «XUMHYECKUN COCTaB KIETKH. 1
HyxnennoBsie kucinotel. ATD»

8 TectupoBanue 10 pazueny: «MoekyasipHas OHOTOTHS 1

Paznen Il. Hutosorus - 13 4

9 Pemenwue 3anad o teme: «lluronorus kak Hayka. Kirerounas 1
TEOPHUSD»

10 Pemenne 3amau mo teme: « CTpoeHHE KIETKH U €€ 1
OPTaHOUJIBI»

11 Pemenue 3amay mo teme: «PoTOCUHTESN 1

12 Pemenwne 3ana4 1o teme: « JHEPreTHUECKUNA OOMEH» 1

13- Pemenue 3amau mo teme: «buocunres demka 3

14-

15

16 Pemenne 3agay no teMe: « TUIIBI JeIEHUSA KIETOK) 1

17 Pemenne 3agad no teme: «becmosoe u moa0Boe 1
Pa3MHOXKEHHUE)

18 Pemenwue 3amad o teme: «MlHAMBHyaTbHOE pa3BUTHE 1
OPTaHHU3MOB)

19 Tectupopanme 10 pazaeny «lluTomornsy 1

Paznea I11. 'eneruka - 13 9

20- Pemenue 3amau mo teme: «HesaBrucumoe HaciaenoBaHue 3

21- | npu3HAKOBY»

22

23- Pemenue 3amaq mo teme: «B3auMoelicTBHE TEHOBY 2
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24

25- Pemenue 3amad mmo teme: 2

26 «XPOMOCOMHAS TEOPHsI HACICACTBCHHOCTI

27- Pemenne 3ama4d mo teme: 2

28 «I'eHeTHKa 1mojay»

29 Perrenue 3a1a4 mo Teme: «3aKOHOMEPHOCTH H3MEHYMBOCTHY 1

30 Pemenue 3amau mmo teme: «I'eHETHKA YeTOBEKa» 1

31 TectupoBanne 1o Kypcy «Pernrenne Onomornyeckux 3aaad B 1
Xo[€e NoAroToBKU K EI'O»

32- | AHanu3 TecTHPOBaHUS 2

33

34 3akaroueHue
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