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INOACHUTEJIBHASA 3AIIMCKA

[Tpennaraemsriii kypc pacuntan 34 vaca (1 9ac B HENENIO), OH nodoepicusaem u yenyoasem 06a308vie 3HaAHUsL NO OUOIO2UU U HANPABIEH HA
Gopmuposanue u pazsumue 0OCHOBHLIX Y4eOHbIX KOMNEMEHYUL 8 X00e U3YUeHUs OUOIO2UYECKUX 80NPOCOS.

Konuenuus npozpammel Kypca 3aKio4aeTcsi B TOM, 4TO €€ pa3paboTKa CBsi3aHa ¢ Pa3pabOTKOM CHCTEMBI CTICUATM3UPOBAHHON MOITOTOBKU
(mpounpHOro 00yUYeHus) B CTapIIUX KJIACCAX M HAIIPaBJIeHA HA PeaIU3alMi0 JMYHOCTHO - OPUEHTUPOBAHHOI'O MpoOLiecca, IPU KOTOPOM MaKCUMAaJIbHO
YUUTBIBAIOTCS. MHTEPECHI, CKIIOHHOCTH, U CIOCOOHOCTH CTapIIeKIacCHUKOB. OCHOBHOM aKLEHT Kypca CTAaBUTCS HE Ha MPUOPUTETE COJIEP)KaHM, a Ha
IIPUOPUTETE OCBOEHUS YYaIIMMUCS CHOCOOOB JEHCTBUIM, HE HAHOCS yIIEpO caMOMY COAEP)KAHUIO, T.€. PA3BUTHUIO NMPEIMETHBIX U MEXKIIPEIMETHBIX
KOMIIETEHIMH, YTO HAXOJUT OTpak€HHE B KOHTPOJIBbHO-M3MEpHUTENbHBIX Marepuaiax EI'D. Kypc tecHo cBsizaH ¢ ypokamu oOmieil Omonoruu u
coorBercTBYeT TpeboBanusm OI'OC.

Axmyanvbnocms yMEHHs pellaTh 3ajJadyd 1o OMOJOrMM BO3pacTaeT B CBsA3W ¢ BBeneHMeM EI'D mo Ouonoruu, a Takxke C TeM, 4TO
HE00X0IMMO MPUMEHSTH 3HaHUSI Ha MpakTuke. Kypc TecHO cBsi3aH ¢ ypokamu oO0miell Omonoruu u cootBeTcTByeT TpeboBanusim PI'OC.

Pemenne 3amad 1o OMOJOrMM JAaeT BO3MOMKHOCTh JIydllle MO3HAaTh (yHJAMEHTalbHble OOLIEOMOJOrHUECKUE MOHATHUS, OTpakaroliue
cTpoeHue U (HyHKIIMOHHUPOBAHUE OMOJIOTHUECKUX CUCTEM Ha BCEX YPOBHSX OPraHM3ALMU JKU3HU.

Pemenue 3amad no OMOJOrUM MO3BOJIAET TAKXKE YINIyOUTh M 3aKpeluTbh 3HaHUA MO pasaenaMm oOuieil 6uosnoruu. OrpoMHYI0 Ba)KHOCTb
B HENpEephIBHOM 00pa30BaHUU NPUOOPETAIOT BOMNPOCHI CaMOCTOSITEIbHOM pabOThl YYalIUXCs, YMEHHE MBICIUTh CaMOCTOSATEIBHO W HAXOJHUTh
pemenne. Co3ar0TCs yCIOBUA Ui WHAWBUIYAIBHON M TpymnmoBod (OpM AEATENbHOCTH ydamuxcs. Takoe coderaHue ABYX (HOpM opraHu3aIiu
CaMOCTOSITENIbHOM paboThl Ha YPOKax aKTUBU3UPYET CJa0bIX yyalluxcs M JaeT BO3MOXKHOCTH AuddepeHnnpoBaTh MOMOI, CIIOCOOCTBYET
BOCIIMTAHMIO B3aMMOINOMOIIM M KoyiekTuBHM3Ma. Co3maeT Takke YyCloBUs JUIsi OOyYeHHUs Y4YalluXcs CAMOKOHTPOJIIO M CaMOOLEHKE. ITO
dopmHpyeT TBOpYECKOE OTHOLIEHHWE K TpyAy BakHOE Uil 4YeJoBeKa J0O00H mpodeccud M SBISETCS BaKHBIM YCIOBHEM YCIEIIHOTO,
KAueCTBEHHOT'O BBIMIOJHEHUS UM CBOUX OOS3aHHOCTEH.

Ocobdennocmamu_npozpammosl Kypca SIBISIETCS TECHasl CBA3b €r0 COAEp)KaHUs C ypokamMH oOmield OMOJIOTHMH U COOTBETCTBHE TPEOOBaHUIM
l'ocynapcrBennoro crangapra. [logOop martepuanoB aisi 3aHSATHIl OCYIIECTBISETCS Ha OCHOBE KOMIIETEHTHOCTHO - OPUMEHTHPOBAHHBIX 3a/laHuUM,
HaNpaBJICHHBIX HA Pa3BUTHE TPEX YPOBHEH 00yYEHHOCTH: PENPOLyKTUBHOIO, TPUKIJIAIHOTO U TBOPYECKOTO.

Llenvio Kypca agnaemcs:

¢ ConeiicTBoBaTh (POPMUPOBAHUIO MTPOUHBIX 3HAHUN TI0 00IIEeN OMOJOTHH, YMEHHMM U HAaBBIKOB peIlleHus 3afad s caaun EID.
¢ O000ImUTh, CHCTEMATH3UPOBATh, PACHIMPUTh M YIIYOUTh 3HAHUS ydaumxcs cGOpMHUPOBATh/aKTyalu3UpPOBaTh HABBIKM  PELICHUS
OMOJIOTMYECKHUX 3a7ay Pa3IMYHBIX TUIIOB.
e JlaTh YYEHHUKY BO3MOXHOCTb PEaTM30BaTh CBOM MHTEJIEKTYaJbHbIC U TBOPYECKHE CIIOCOOHOCTH, MMEIOIIMECS 3HAHUS U YMEHUS B JIDYTHX
00J1aCTAX AEATENbHOCTH NPU BHIMOJHEHUU MPOEKTHON paboThI.
e JlaTh y4eHUKY BO3MOKHOCTb OLIEHUTh CBOU CKJIOHHOCTH M UHTEPECHI K TaHHOW 001acTH 3HAHUS
3adauu:
1. ®opMHpOBaTH CUCTEMY 3HAHUM MO TJIABHBIM TEOPETHUECKUM 3aKOHAM OMOJIOTHH.




2. CoBepIIICHCTBOBATh YMEHHUE PelIaTh OMOJOTHYECKHE 33/Ja4H PETPOTyKTUBHOTO , IPUKIIAJHOTO U TBOPUYECKOTO XapaKTepa

3.Pa3BuBaTh KiItOUEBbIE KOMIIETEHIIMH | Y4€OHO - TO3HABaTeNbHbIe, UHHOPMAIIMOHHBIE , KOMMYHUKATHUBHBIE ,COIIMANIbHBIE.

4.Pa3BuBaTh OHMOJOTMYECKYIO WHTYUIIUIO, BBIPA0OTATh OMPENEICHHYI) TEXHHKY, 4YTOOBI OBICTPO CHpPABUTCS C TPEAIOKEHHBIMU
9K3aMEHAIIMOHHBIMU 33/JaHUSIMU.

bnazooapa ¢haxynomamuenomy Kypcy no o0uono2uu blnOaHAEmMcA HeCKOIbKO YHKUUIL:

1. TlopmepxwuBaercss u3yueHue OWOJIOTMHM Ha 3aJaHHOM cTaHgapTHOM ypoBHe. Kypc «PemieHue Ouonormyeckux 3agauy» MOMOTaeT
3aKpEIUTh U YIIIYOUTh YPOBEHb 3HAHUH 110 OMOJIOTHH, TPUMEHHUTD YTH 3HAHMS ITyTEM PEIICHUS OMOJOTUICCKUX 33]1a4.

2. OcymecTBisercs JIMYHOCTHO-OPUEHTUPOBAHHBIN MOAX0J B OOydeHHWH. TO ecTh YUYUTHIBAIOTCS WHIUBUAYalIbHBbIE CKIOHHOCTH H
CIIOCOOHOCTH YYAIIUXCsI U CO3AF0TCS YCIOBHSI ISl OOYUYCHHS KX B COOTBETCTBHH € MPO(ecCHOHATLHBIMA HHTEPECAMHU.

Ilnanupyemotii pezyivmam
B pesynomame npoxosrcoenun npozpammol Kypca 00y4arouiueca 00aHcHbl:

e lcnonb3oBare 00IIME MPUEMBI PAOOTHl C TECTOBBIMU 33JaHUSMHU  PA3JIUYHOM CIIO)KHOCTH, OPUEHTHPOBATHCSA B MPOrPaMMHOM MaTepualle,
YMETh 4eTKO ()OPMYJIUPOBATH CBOM MBICIH

e VYMeTb NpaBWIBHO PACHPEAEATh BpeMsl IPU BHIOJHEHUU TECTOBBIX paboT.

e O060061AaTh M TPUMEHATH 3HAHHS O KJIETOUHO-OPIraHU3MEHHOM YPOBHE OpraHU3alluu KU3HH.
O06001maTh ¥ TPUMEHSTh 3HaHUSI O MHOT0OOpa3uK OPraHU3MOB.
ConocTaBisiTh 0COOEHHOCTH CTPOEHUS U (YHKIITMOHUPOBAHUSI OPTaHU3MOB PAa3HBIX LIAPCTB.
ConocTtaBnsaTh OMOIOTHYECKUE OOBEKTHI, IPOLIECCHI, IBJICHUS, IPOSIBIISIOIINXCS HA BCEX YPOBHAX OpPraHU3allN )KU3HH.
VYcraHaBnuBaTh M0OCIEI0BATENLHOCTh OMOJIOTMUECKUX 0OBEKTOB, TPOLIECCOB, SIBICHUI.
[TprMeHsITh OMONOrMYecKUe 3HAHUS B IPAKTUUECKUX CUTyalUsIX (IPaKTUKO-OPUEHTHPOBAHHOE 33/1aHUE).
PaboTatk ¢ TEKCTOM MU PUCYHKOM.
O0600maTh ¥ MPUMEHSTH 3HAHUS B HOBOM CHUTYaIIlUH.
Pemats 3a71aun o IUTOIOTUM 0230BOTO YPOBHS U MOBBIIIEHHOTO HAa MPUMEHEHNE 3HAHUN B HOBOM CUTYaIUH.
Pemate 3amaum mo reHeTHKe 6a30BOTO YPOBHS U MOBBIIIEHHOT'O Ha MPUMEHEHHUE 3HaHUI B HOBOM CUTYyallUH.
Pemate 3amaun  MousieKyJIsspHOM OMOJOrHMM 6a30BOTO YPOBHS M MOBBIIIEHHOTO Ha IPUMEHEHHUE 3HAHUI B HOBOM CUTYyallUH.

Cmpykmypa npozpammbui. Kpr OIMUPACTCAd Ha 3HAHUS, ITOJTYUYCHHBIC IIPHU U3YYCHHUU KYypCa ouonoruu 10 xmacca. Coz(epxcaHHe nporpamMmaI

BKJIIOYAaeT 3 OCHOBHBIE pa3Jiesia: pelieHue 3a/1ad o MOJIEKYJISIpHOW OMOJIOTHH, PellIeHHEe 3a/1ad M0 IIUTOJIOTUH, pellieHHe 3a/1a4 [0 TeHETHKE, TaHHbIe
paszensl AeATCs Ha TeMBI, U KaXKaas TemMa (hakyJIbTaTUBHOTO Kypca SBISETCS MPOA0JDKeHUEM Kypca Ouoiaoruu. OCHOBHOW THIT 3aHSATHH -
npakTukyM. {7 Hanbosiee yCrenHoro yCBOCHUsI MaTepraa IaHUPYyIOTCs pa3IudHble GOpMbI pabOTHI C yUaIIUMUCS: pa3HooOpa3Hbie (popMbl
pabOTHI ¢ TEKCTOM, TECTAMH, BBIITOJTHEHNE TBOPUECKHX 3aJaHnil. Ha Ka)koM 3aHATHN yJamnMcst pPEKOMEHAYETCs CepHrs 3a/IlaHHi, 4acTh KOTOPBIX
BBITIOJTHSIETCSI B KJIACCE, @ YacTh - JOMa CAMOCTOSATENBHO. /11 MPOMEKYTOYHOTO KOHTpouIsi- 3 TecTupoBanus B popme EI'D, u nToroBoro KoHTpomsi—



3a4er 1o Kypcy «Pemnienne OMoIOrnuecKkux 3aaad B Xo/e noarotToBku k EI'D» u mpoekTHas AesrenbHoCcTh. Kypc peanu3yer KOMIIEeTEeHTHOCTHBIM,
JEeSTEIbHOCTHBIN Y MHAMBUAYAJIbHBIN IOAX0/ K 00y4eHHUI0. JlesITeNbHOCTHBIN ITOAX0/1 PEATU3YETCsl B IPOLIECCE TPOBEIECHUS CAMOCTOSITENIbHBIX U
IIPAKTUYECKUX PabOT € yyalllMMHKCs, COCTABIIAET OCHOBY Kypca. JledTelbHOCTh yUUTENs CBOAUTCSA B OCHOBHOM K KOHCYJIbTUPOBAHUIO YUalUXCH,
aHanu3y U pazdopy HauboJsee MpodIeMHBIX BONPOCcoB U TeM. MHanBuyanu3anus o0yuyeHus JOCTUraeTcs 3a CUET MCIOJIb30BaHMs B ITpoLiecce
00yUYeHUS nedazo2uieckoll mexHoI02uu IUYHOCMHO-0pUeHmupo8antno2o oopazosanusi « UCY/]» (MHOIUBUyalIbHBIN CTHIIb Y4€OHOMN JESITEIbHOCTH).

B noaroToBke u npoBeieHNH YPOKOB JaHHOTO Kypca HCIIOIb3YETCS MexHOoI02Us 300posbecoepearouyeco 00yueHus U 60CNUManus’. Co31aHue
TICUXOJIOTUIECKOTO KOM(POPTa, CAHUTAPHO-TUTUEHHYECKUX YCIOBUH, IBUTATEIILHOW aKTUBHOCTH U IPYTHX KPUTEPHUEB, KOTOPHIE BIHUAIOT HA
YCIIEUTHOCTH B O0yYEHUH.

Dopmoii omuémnocmu no U3V4EHUI0 OAGHHO20 KYPCa MOdHcem 0blinb:

e CocraBjieHHE OMOJIOTHUECKUX 33J1a4, KPOCCBOPJIOB, CO3JAHME IPE3CHTANN, IO TeMaM (aKyJIbTaTHBHOTO Kypca;
¢ 3a4€CT M0 PEICHUIO 3a7a4 6a30BOr0 YPOBHS U MOBBIIIEHHOTO ;
¢ KoHnTpospHas paboTa 1o pemeHuto 3aaaq mo Mmatepuaiam Exquroro ['ocymapctBeHHOTO 3Kk3aMena 1o ouonorun 2020-21 rona (3amanust ypoBHS
b, noBeIlIEHHOTO YpOBHS ci0kHOCTH, C);
e 3amura MpOEKTHHIX paboT
e TecroBble 3a1aHus MO pelIeHUIO 3a1a4 o MaTepuanam Equnoro ["ocynapctBennoro sx3amena no ouonoruu 2020-21 roxa (3aganust ypoBHs
b noBsiieHHOT0 YpoBHS cioxkHOCTH, C);

COAEPXAHUE KYPCA
BBeaenne — 2 yaca
1. Bseoenue 6 npeomem
Pecypchl yueOHOro ycrnexa: 00y4eHHOCTh, MOTHUBAIIHS, TTAMATh, BHUMAHKUE, MOJIAJIbBHOCTb, MBIIIIICHUE, ACATEIbHOCTh. KOHTpOIIB,
CaMOKOHTPOJTb.
MoTuBalys Ha yCrex: MaTpulla MHAMBHYaJIbHOTO yCIeXa, HHIUBUAyalIbHAs TPOrpaMMa pa3BUTHS 00IIeyueOHbIX HABBIKOB.
2. Pewenue 3adau no meme

«Ocnosnule ceoticmaa scugoeo. Cucmemuas opearuzayusl arcusHu»-1 wac

3akpenjieHue OCHOBHOI'O COAEPKAHUS TEM B X0j1€ pellieHusi 0M0J0THYeCKHUX 3a/1a4:




buonorus - Hayka o XU3HU U ee 3aKOHOMEpHOCTsX. [Ipeamer, 3agaun, MeTo bl U 3HaYeHHE OHONOTHU. CBsA3b OMOJIOTHHU C APYTUMH HayKaMH,
€€ MECTO B CHUCTEME eCTECTBEHHOHAyUYHbIX M OMOJIOTMYECKUX AUCUUIUIMH. buonorus B cucreme KyiabTypbl. Mecrto Ouosoruu B (hopMupoBaHUU
Hay4HOI'0O MUPOBO33PEHHS U HAYYHON KapTUHBI MUPA.

OcHOBHBIE NpHU3HAKK kHUBOro. OnpeneneHue MOHATUS «OKU3HBb». buosorndeckas gopma CyliecTBOBaHUS MaTepUU. YPOBHU OpraHU3alUM
YKUBOM MaTEpUH U IPUHLMIIBI UX BBIICICHUS.

OcHoBHble nonstus. buonorus. )KusHb. OcHOBHBIE NPU3HAKU JKUBOrO. YPOBHM OpraHM3alMM XUBOM MaTepuu. MeToabl U3yueHUs B
ouosoruu. Knerka. Tkanb. Opran. Opranusm. [lomynsnus u Bug. buoreouenos. buocdepa

Paznen 1. Pemenue 3a1a4 no reme «MosiekyJisipHasi 0u0o10rusi»-6 yacon

3akpenJieHue OCHOBHOI'O COJIeP/KAHUA TeM B X0Ji¢ PelieHUs1 OMOJIOTMYeCKUX 3a/1a4:

1. Xumuueckuii cocmas knemxu. Heopeanuueckue sewgecmsaa.

XUMHYECKUE B3JEMEHTHI M MX pOJb B KieTke. Heopranudeckue BeleCTBA M HUX POJIb B KU3HEIACATEIBHOCTH KIETKH. Boma B KieTke,
B3aMIMOCBSI3b €€ CTPOCHUS, XMMHYECKHX CBOMCTB M Ouonormueckod ponu. ColuM HEOpraHWMYeCKUX KHUCIOT, WX BKJIaJA B oOOecmedeHue
KU3ZHEIESITEIIbHOCTH KJIETKH WM ToAJepx)aHue romeoctasa. Monsl B kieTke, ux GyHkuu. OCMOTHYECKOE JaBlieHHE U Typrop B kjieTke. bydepHbie
CUCTEMBI KJIIETKH.

2. Xumuueckuii cocmas kiemxu. Yenesoowi. Jlunuowl.
VYrieBonbl B JKU3HEACATEIBHOCTH PACTCHHM, >XUBOTHBIX, TpuOOB U Oakrepuil. CTpykTypHbIE M (YHKIHOHAIBHBIE OCOOCHHOCTH
MOHOCAXapuA0B U ArcaxapuaoB. bruomonumMepsl - monrcaxapubl, CTpPOSHUE U OMOIOTHYECKas POIib.
JKupb! u nmunu b, 0COOEHHOCTH X CTPOCHUSI, CBA3aHHBIC C PYHKITMOHATHHOM aKTHBHOCTBIO KIIETKU.
3. Xumuueckuii cocmae knemku. benxu.
Opranndeckue BemecTBa KiIeTku. buomonumepsr — 6enku. CTpyKTypHas opraHuzamusi 0eIKoBbIX MoJiekys. CBoicTBa O6enkoB. JleHaTypanus
U peHarypauus — OHOJOTHYECKHH CMbICT U 3HaueHue. DyHKIUH OelnKOBBIX Moyiekyld. DepMeHTh, MX poib B O0O0ECIEeYeHUH TPOIECCOB
xu3HenesTensHocTu. Knaccudukanus pepmMeHToB
4-5. Xumuueckuii cocmag knemxu. Hykneunosvie kuciomsi.
HyxkxnenHoBbIe KUCIOTHI, UX poiib B KieTke. Mcropus m3yuenus. JJHK — monekyna xpanenus HacnenctBeHHo mHpopmarmu. CTpyKTypHas
opranmzanus JJHK. Camoynsoenune JIHK. PHK, ee Buzasl, ocobeHHOCTH cTpoeHus U GyHKIIMOHUPOBAHUS
AT® — OCHOBHOI aKKyMYJISITOp SHEPruu B KieTke. OcoOeHHOCTH CTpoeHUsS MOJieKylnbl U GyHKIuH AT®. Butamunsl, cTpoeHHEe, HCTOYHUK
MOCTYTUICHUS U POJIb B OPTaHU3ME U KIIETKE.
6. Tecmuposanue no pazoeny «Monexynapnas 6uonocusny



OcHOBHbIe NOHATHA. AMHUHOKUCIOTH. AHTHKOJOH. ['uapodunbsaocts. I'mapodobuocts. I'mukonporenast. ['yanun. lenarypauus. JJHK.
Konon. Kommnemenrapuocts. Jlunonporeunasl. Jlokyc. MakposneMeHntsl. Mukpoanementel. Monomep. Hyxkneonporeuasl. Hykneorna. Ocmoc.
[Tonumep. [Homunentux. [lentunnas ca3p. PHK. Tumun. @epmentsl. L{uto3un. Ypauui.

Me:xknpeamerHble cBsi3u. Heopranuueckas xumus. XMMHYECKHE 3JIeMEHThI iepuoanyeckoii cuctemsl J[.M.MenneneeBa. oHbI (KaTHOHBI U
aHuoHbI). Bosia u qpyrue HeopraHMyecKue BEIIECTBa, CTPOSHUE MOJIEKYJI U CBOMCTBA. Jluccounanus 351eKTpoianToB. Oprannyeckas Xxumusi. OCHOBHBIE
IpyNIbl OpraHMYecKux coeuHeHu. bygepusie pactBopsl. @usuka. Ocmotuueckoe napienue. Auddysus u ocmoc.

Pa3nen 2. Pemenne 3ana4 no teme «l{urosorus» -11 yacon

3akpenJieHue OCHOBHOI'O COACPKAHUSA TeM B X0/1¢ PEeIICHUs O0MO0JO0rMYeCKHX 3a/1a4:
1. Lumonoeus kax nayka.

[Tpenmer, 3agaun U METO/Ibl COBPEMEHHOM LIUTOJOTMH. MECTO LIUTOJIOTUN B CUCTEME €CTECTBEHHOHAYUHBIX M OMOJIOTHYECKUX HayK. Mcropus
pa3Butusg nuTojorus. TeopeTnyeckoe M NPAKTUUECKOE 3HAYEHHE LUTOJOTMYECKHX HCCIEIOBAaHUM B MEIUIMHE, 3/IpaBOOXPAHEHUH, CEIbCKOM
XO34HCTBE, JieJie OXpaHbl IPUPOJIBI U APYTHX cepax 4eI0BEUECKOH 1eATeIbHOCTH.

Uctopus otkpeitue kietrku. Knerounass teopusi. OCHOBHBIE MOJIOKEHUS MEPBOM KieTouHOM Teopuu. CoBpeMeHHas KJIETOYHasl Teopus, ee
OCHOBHBIE ITOJIOKEHHSI ¥ 3HAUEHUE [T Pa3BUTHUS OMOJIOTHH.

2. Cmpoenue Knemku u eé opeaHouobL.

[Tna3zmatnueckass MemOpaHa u obosouka kineTku. CTpoeHne MeMOpaHbl Ki1eTok. [I[poHHKHOBEHME BEIIEeCTB Yepe3 MeMOpaHy KJIeTOK. Bumibl
TPaHCIOPTA BEILIECTB Yepe3 LIUTOIIa3MaTUYECKyI0 MEMOpaHy KJIETOK (IacCUBHBIM M aKTUBHBIM TPAHCHOPT, 3K30LIMTO3 U AHAOLUTO3). OcoOeHHOCTH
CTPOEHUS 000J0YEK MPOKAPHUOTHUECKUX U 3YKAPUOTUYECKUX KIIETOK.

[{uTonna3zma u ee CTPyKTypHbIE KOMITIOHEHTHI. OCHOBHOE BEIIECTBO IUTOIIA3MBbl, €M0 CBOMCTBA U PYHKLIUU.

SAnpo unTepdazHoil kineTkH. XUMHYECKHH COCTaB M CTpPOCHME sjpa. 3HaueHHe sapa B OOMEHE BEIIECTB M Iepejaue IeHeTHYeCKOU
nHpopManuu. SapeIIIKo, 0COOEHHOCTH CTPOCHUS M (PYHKUIUU. XPOMOCOMBI, IIOCTOSIHCTBO yucia U GopMbl, TOHKOE cTpoeHue. [lonarue o kapuorure.
["anmouIHbIA U JUITONIHBIN HA0OPBI XPOMOCOM.

Amnmnapar 'onpmxu. CTpoeHue, pacroyiioKeHne B KJIeTKaxX KUBOTHBIX M pacTeHH, pyHKuMU anmapaTa ['onbIKu: CUHTE3 MOJIHCcaxapuioB U
JUMUJO0B, HAKOIJIEHHE U CO3PEBAaHUE CEKPeTOB (OENKH, JIMIMUABI, MOJIMCaxapubl), TPAHCIOPT BEILECTB, poib B (DOPMUPOBAHUM IJIa3MaTUYECKOM
MeMOpaHbI U J130coM. CTpoeHue u PyHKIHUU JTU30COM.

Oupomnasmarudeckas cetb (OIIC), ee Tumbl. OcoOEHHOCTH CTpPOEHUs arpaHysipHON (THaakoi) u rpaHyispHoi (mepoxoaroit) DIIC.
3nauenue rnanakoil OIIC B cuHTe3e monuMcaxapuIoB W JUIWAOB, WX HAKOIUIEHWHM U TpaHcrnopTe. 3ammurtHas QyHkmus OIIC  (u3omsmus u
HelTpanu3anus BpeIHbIX Ul KieTku BemiecTB). @ynkimu mepoxosaroit IIC (yyactue B cuHTe3e OENKOB, B HAKOIIJICHUH OEITKOBBIX MPOIYKTOB U UX
TPaHCIOPTE, CBA3b C JPYTMMH OpPraHOUIaMHU U 000JI0YKOM KIETKH).

Pubocombl, 0cobeHHOCTH CTPOEHHS U poJib B OMocuHTe3e Oenka. [loampubocomsi.

Bakyonu pacTUTENnbHBIX KIETOK, MX 3HaueHue, cBsizb ¢ DIIC.




[TnacTuael: JIEWKOILIACTHI, XJIOPOILIACTHI, XpoMmoruiacTel. OcobenHnoctr, crpoenue u ¢yHkiun miactun. JJHK mmactua. [pouncxoxaeHue
XJIOPOILTAcTOB. B3auMHoe npeBpaiieHue miacTui.

MuUTOXOHApPHH, CTpOEHHUE (HapyKHAast U BHYTPEHH:S MeMOpaHbl, kpucTsl). Mutoxonapuansusie JJHK, PHK, pubocomsr, nx poss. @yHKImu
MHUTOXOHJIpUH. [ UIIOTE3bI O MPOUCXOKACHUN MUTOXOHAPUN. 3HAYEHHE BO3HUKHOBEHMS KUCIIO-POTHOIO JIBIXaHUSI B 3BOJIIOLINH.

Knerounsnii nentp, ero crpoenue u ¢yHkuuud. OpraHounabl ABWKeHHsS. KileToyHBIE BKIIOYEHUS — HEMOCTOSHHBIN OpPraHou] KJIETOK,
0COOEHHOCTH M (YHKITHH.

3.  Domocunmes
OOmeH BeniecTB U 3Hepruu. [loHATHE O MIIACTHYECKOM M SHEPTreTHUYECKOM OOMEHE.

®otocunTe3. CBeTOBast U TEeMHOBasH (pa3bl POTOCHHTE3A, OCHOBHBIE TIPOLIECCHI, MPOUCXOAAIIHE B 3TH (ha3bl. OCHOBHBIE UTOTH CBETOBOU (pazbl
- cunre3 AT®, BbigeneHue KUCIOPOJa, O0Opa30oBaHHE BOCCTAHOBJICHHOIO HUKOTHHaMHIaAeHuHIuHykineotuadochara (HALD-H2).
®otodochopunupoBanne. CymmapHoe ypaBHeHHEe (otocuHTe3a. [lepBuuHble NpoAyKThl  (orocuHTe3a. DOTOCHHTE3 U ypoxKal
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp. [lyTH MOBBIMIEHUS MPOAYKTUBHOCTH CEIbCKOXO3SHCTBEHHBIX pacTeHuidl. K.A.TumupsizeB 0 KOCMUYECKOW pOiH
3€JICHBIX PACTCHHI. XEMOCHUHTE3 U €r0 3HAYCHUE B MIPUPOJIE.

4. Duepeemuueckuti 0OMeH

DHepreTudyeckuii oOMeH B KIETKE W €ro OMOJOTHYECKHH CMBICI. DTallbl YHEPreTUYECKOro OOMeHa, MPUYPOYEHHOCTh ITUX MPOIECCOB K

OTIpe/IeTICHHBIM CTPYKTYpaM KJIETKU. 3HaueHne MUTOXOHIpui 1 AT® B sHEpreTHYeCKOM OOMEHE.
5-7.  Buocuumes 6enxa

bruocunTe3 GenkoB B KiIeTKe U ero 3HaueHue. Poib reHoB B OMocuHTe3e OenkoB. ['eHeTHdyeckuil KoJ M ero cBoicTBa. DTamnbl OMOCHHTE3a
Oenka. Peakiinu MatpuuHoro cuHtesa. Perynsanus cunTe3a 6enkoB. [ eH-perynsTop, TeH-onepaTop, CTPYKTYpHBIE TeHbI, NX B3auMoaelicTeue. [Ipunmmmn
00paTHOM CBSI3M B PETYJIALNHN PYHKIIMOHUPOBaHUS TeHOB. COBpEMEHHBIE MTPEICTABICHHS O IPUPO/IE TeH

8. Tunwi Oenenus Kiemox

JKvi3HEeHHBIN UK KIETKA U ero dTambl. [IoAr0TOBKA KIETKH K JAENeHUI0 — MHTepdasa, ee Mepuosl (MPECUHTETUYECKUH, CHHTETHUECKUH,
MOCTCUHTETHYECKHIT). buonornyeckoe 3HaueHue uHTepdasbl. AnonTo3. MUTOTUYECKUHN UK.

AMHTO3 M ero 3HaueHue. MUTO3 - IUTOJNOTHYECKAass OCHOBA Oecrojioro pa3MHOkeHus. Da3pl MUTO3a, UX XapakTepuctuka. CTpyKTypHBIE
M3MEHEHUs U (U3HOJOTUYECKHE OCOOCHHOCTH OPraHOMJIOB KJIETKH BO BpPEMs MUTOTHYECKOTO JejieHus. BepereHo neneHus, cTpoeHue u GyHKIUHU
HUTEW BepeTeHa. buonornyeckoe 3HaueHne MUTO3A.

Meiio3 - muTosIorMUecKas OCHOBA IMOJIOBOTO pa3MHOkeHHs. [lepBoe neneHue Meiiosa, ero (as3bl, MX XapaKTepUCTUKA. YMEHBIIEHHUE Yncia
XpOMOCOM Kak pe3yJbTaT MepBOro jAeneHus. BTopoe aenenue meiiosa, ¢asbl, HX XapakTepucTuka. buonorudeckoe 3HaueHue Meiosa.

9. becnonoe u nonosoe pasmmoorcenue.



@opMBI U CIIOCOOBI Pa3MHOMKEHUSI OpPraHW3MOB. becmosoe pa3sMHOXKEHHE, €ro BHAbI U 3HadeHHe. 110J0BOe pa3sMHOXKEHHE, €r0 BHIbI U
IBOJIIOIMOHHOE 3HaueHue. OOmas XxapakTepuCTUKa ¥ OCOOCHHOCTH Pa3MHOXKEHHUS OCHOBHBIX TPYII OPraHU3MOB. Pa3BUTHE MYKCKHUX U YKEHCKHX
TMIOJIOBBIX KJIETOK Y )KMBOTHBIX M PACTCHHIA.

10. Onmoecenes — unousudyanvroe pazsumue opeaHusmos.

OmnogorBoperne u ero Tumbl. OTUIOAOTBOPEHHE W Pa3BUTHE 3apojblia y >KHBOTHBIX. OCHOBHBIC 3Tallbl AMOPHUOHATBLHOTO DPA3BUTHS
KUBOTHBIX. B3amMoelicTBre yacTell pa3BUBAKOIETOCS 3apo/Ibliia. broreHeTH4eckuii 3aKoH, ero COBpeMeHHast HHTeprperanus. [loctaMOpruonanbpHoe
pa3ButTHe. BpenHoe BIMsSHUE aJIKOTOJIsI, HHIKOTHHA, HAPKOTUKOB, 3arPS3HCHUS OKPYKAIOIICH CPe/Ibl Ha Pa3BUTHE 3apPO/IbIIIA )KUBOTHBIX M YEIIOBEKA.

OO0mass XapakTepuCTUKa U OCOOEHHOCTHM Ppa3MHOKEHHSI BUPYCOB, OakTepuii, BOJIOPOCIEH, MOXO000pa3HBbIX, MaOPOTHUKOOOPA3HBIX,
TOJIOCEMEHHBIX, ITOKPHITOCEMEHHBIX, TPUOOB U JUIIaiHUKOB. CMeHa (a3 B )KHU3HESHHOM ITUKJIE.

11. Tecmuposanue no pazoeny «Llumonocus»

OcHoBHbIe NOHATHSH. ABTOTPO(GBI. AMUHOKHCIOTHL. AHA00IM3M. ACCUMUIIAIMSA. AHTUKOAOH. Anmapar ['onbmku. AKTUBHBIM TPaHCIIOPT.
Aspo6sl. baktepuodaru. buocunres 6enka. bpoxenue. Bakyons. Bxiarouenus. [amonaasiii Habop xpoMmocoM. [lurnnouansiit Habop xpoMocoM. ['eH.
I'enernueckuit koa. ['enom. ['enotun. I'mapodunbaocTh. ['uapododHoCcTh. [ukomu3. ['mukokanuke. ['mukonporennst. ['pana. 'yanun. Jlenatyparmus.
Huccumunsuusa. JJHK. JlpixaTenbHbiid cyoctpar. Kierounoe npixanue. Kapuorumasma. KataGomuszm. Kucnoponusiit sran.  Komon.
Kommniementapuocts. Kpucra. Jleiikomnactel. JInzocoma. Jlunmonporenast. Jlokyc. Makposnementsl. MaTpuke. Matpuunsiii cunte3. Merabonusm.
MuxkpoTtpyOouku. Mukpodunamentsl. MukposnemeHTtsl. Monomep. Hykneonporeunsl. Hyxneornn. Omnepon. Opranougsl. Ocmoc. Omeparop.
[Mnactuael. [Tuaouurtos. IMomumep. Tlomunentun. INentuanas ces3b. [lpokapuotel. Penpeccop. Pubocomsl. PHK. CITUJI. Ctpoma. CTpyKTypHBIE
rensl. Tpancmanus. Tpanckpunuud. Tpumter. Tumakonn. Tumumn. ®@arouuros. PepmeHThl. XnopomuacT. XpoMaTHH. XpOMOIIIACT. XpoMOCOMa.
Hentpuonu. [{utomnazmarudeckas memOpana. [{utosun. Ypauun. @otocunte3. XeMOCHHTE3. DK301MTO3. DHIOIUTO3. DHAOIIIA3MaTHUeCKas CETh.
OykapuoTsl. Snpo. Sapelko.

becnonoe pazMHOkeHne. BereratuBHoe pazMHokeHue. 3urora. [lonoBoe pazmHoxenue. [loukoBanue. Anonro3. JKU3HEHHBIN LUK KIETKU.
Cnepmato3zoua. Crnopa. finexierka. AMuTto3. Muto3. Meito3. Llentpomepa. Unrepdasza. Ilpodasza. Anadasza. Meradaza. Tenodasza. BepereHo
nenenus. buBanenTt. ['eHeparnBHas TKaHb. ['OMOJIOTMYHBIE XPOMOCOMBI. JIBOWHOE OITOAOTBOPEHHUE. 3apOAbIIeBbId Meniok. KoHbroranus.
Kpoccunrosep. Penykimonnoe nenenue. Cniepmarorenes. Oporenes. Kusnennsiit muki. ['amerodur. Criopodur. buorenernyeckuii 3akon. biacryna.
bmactomep. OmmoporBopenue. OnHTOreHes. BHyTpeHHee omiogoTBopeHue. HapykHoe oOmiIogoTBOpeHHE. 3apOAbIIeBbIEe JUCTKU. OpraHoreHes.
[TapreHorenes. OmOpuoHanbHoe pa3BuTHe. [locTamMOpuoHanbHoe pazBuThe. Punorenes. Jkroaepma. JHTOZAepMa. MezoaepMma.

Me:xknpenmerHble cBsi3u. Heoprannueckas xumus. XUMHUECKHE 3JIeMEHThI iepuoanyeckoil cuctemsl J[.M.Menneneea. Monbl (KaTHOHBI 1
aHuoHbI). Boja u 1pyrue HeopraHn4deckue BEIIECTBA, CTPOEHUE MOJIEKYJI U CBOMCTBA. Juccounanus 3nekTpoauToB. Opranndeckas XuMust. OCHOBHBIE
rpynnbl opraHudeckux coeauHeHuil. bydepnsie pactBopbl. dusmka. Ocmoruueckoe aasinenue. duddysus u ocmoc. boranuka. OcobGeHHOCTH
CTPOEHHUS KJIETOK pacTeHui. OTIuuMsi pacTeHUil OT >KUBOTHBIX. 300J0rHss. OCOOEHHOCTH CTPOCHHUS KIIETOK >KMBOTHBIX. OTIMYUS KUBOTHBIX OT
pacTeHuil u TpuboB




borannka. OcoOEHHOCTH CTPOCHHUS M Pa3MHOXKEHUS pacTeHuil. BereratuBHoe pazmHoxenue. [IpuBuBku. Opranbl pacTeHH, X CTpPOSHHE U
¢yukuun. CTpoeHue LBeTKa — OpraHa CEMEHHOro pa3MHO)keHus. OnbuieHue. 3ooisorus. OCOOEHHOCTH Pa3MHOMKEHMsI KMBOTHBIX Pa3IMYHBIX
cucreMarnyeckux rpynn. CrnocoObl OIIOJOTBOPEHMSI Yy KUBOTHBIX. [locTaMOpHOHanbHOE pa3BUTHE HACEKOMBIX. LMK pa3BUTUS 3€MHOBOJIHBIX.
Anaromust. Oco6eHHOCTH HMOPHOHATIBHOIO Pa3BUTHUS YEIOBEKa

Pasgen 3.Pemienue 3aaa4d mo treme «l'eneruka»-11 yacos

3akpenJieHue OCHOBHOI'O CO/IeP:KAHUS TeM B X0/l pelieHusl 0M0JI0rHYecKHuX 3a/1a4:
1-2-3. Hezasucumoe naciedoganue npusHaKos
[Tpenmer, 3amaun U MeTObI TeHETUKH. OCHOBHBIE pa3Jieibl TeHETUKU. MeCcTO TeHEeTHKHU CpeAr OMOJOTHYeCKNX HayK. 3HAaUeHHE TeHETUKH B
pa3paboTke mpoOIeM OXpaHbl PUPOIBI, 3APABOOXPAHECHUS], MEIUIIMHBI, CEJILCKOTO X03sicTBa. [IpakTHueckoe 3HaUeHUE TeHETUKH.

["'Menaenbp — OCHOBOMNOJOXHUK I€HETHKH. MeToJ IeHEeTHMYeCKOro aHanusa, paspaboraHHbiii [ .Mennenem. ['eHeTnueckas CHMBOJIMKA.
[IpaBuna 3anucu cXem CKpeluMBaHusl.

HacnenoBanue mnpu MOHOTHOPHIHOM CKpemuBaHWU. JIOMUHAHTHBIE W pEIECCHUBHbIE TMpu3Haku. [lepBblii 3akoH MeHpaens - 3aKoH
€1MHO00pa3usi THOPHUIOB MEPBOTo MOKoJIeHUs. BTopoit 3akoH MeHnzens - 3akoH pacuiervieHus. [IpaBuo unctorsl raMet. L{uTonornueckue oCHOBBI
pacilernaeHus Ipu MOHOTUOPHUIHOM cKpeuiuBaHuM. CTaTUCTUYECKUI XapaKTep paclleIIeHus.

[Toustue o renax u amwiensx. @eHorun u reHotumn. ['oMo3urora W rerepo3urora. PacuienneHne mpu BO3BPaTHOM W AHAIM3HUPYIOIIEM
CKpEIIMBAHNH.

HacnenoBanue npu quruOpuiHoM ckpemyBanuu. HezaBucumoe KOMOMHMPOBaHNE HE3aBUCUMBIX Map MPHU3HAKOB - TPETUH 3akoH MeHpens.
[uTonornyeckue OCHOBBI HE3aBUCUMOT'O0 KOMOMHUPOBAHUS ap MPU3HAKOB.

4-5.  Bzaumooeiicmsue anneibHblX U HealNelbHbIX 2EHO8.

Hacnenosanme mnpu  B3aMMOJEHCTBUM  aJUIeNbHBIX TeHOB. JlomuHupoBanue. Henomnoe pomuHupoBanue. KogoMHupoBaHue.
CBepxroMuHUpOBaHre. MHOKECTBEHHBIN aJIENIN3M.

BsaumoneiictBue HeauenbHbIX TeHOB. HoBooOpazoBanus npu ckpenuBaHud. OcoOEHHOCTH HAcCIeIOBAaHUS KOJIMYECTBEHHBIX MPU3HAKOB.
KommmmentapHocts. Onucta3. [lomumepus. MHOXeECTBEHHOE IEHCTBHE TEHOB. lIprMmepbl MHOKECTBEHHOrO JIEHCTBUSA TE€HOB. BO03MOXKHBIE
MeXaHU3Mbl OOBSICHEHUS 3TOTO SBJICHUA. | €HOTUI KaK 11eJ0CTHAst HCTOPUUYECKH CIOKHBILASCS CUCTEMA.

6-7.  Xpomocommas meopus HACIEOCMEEHHOCHIU.

SIBneHre CHETUIEHHOTO HACIEIOBaHUS M OTPAHMYCHHOCTh TpeThero 3akoHa Mennens. 3Haduenue padot T.I.Moprana u ero mkoisl B
U3yYEHUH SIBJIICHUS CIIEIJICHHOro HacienoBaHus. KpoccuHrorep, ero Ouosormueckoe 3HaueHue. ['eHeTmueckue KapTbl XxpomocoM. OCHOBHBIE
TIOJIOKEHUST XPOMOCOMHOW TEOPHUH HacleCTBeHHOCTH. Bxan mikonsl T.I.Moprana B pa3pab0TKy XpOMOCOMHOM T€OPUHU HACIIEICTBEHHOCTH.

8-9.  ['enemuxa nona.



I'enetuka mnosa. IlepBuuHbIE W BTOPUYHBIE IIOJOBBIE IIPU3HAKKM. XPOMOCOMHAs TEOpUs ONpENeNeHus 1oJla. ['oMOoraMeTrHell H
rereporaMeTHbld 1oyl Tumbl onpenencHus nosna. MexaHusm noazep:kaHus cooTHowmeHus nonos 1:1. HacienoBanue NMpU3HAKOB, CLEIUICHHBIX C
IOJIOM.

10. 3axoromepnocmu uzmenuusocmu.

N3menunBocTh. Knaccudukanus n3MeHYMBOCTH C TIO3UIIUI COBPEMEHHOM T'e-HETHKH.

®eHotunuyeckas (MoAau(UKALlMOHHAs W OHTOICHETHYECKas) HM3MEHYMBOCTh. Hopma peakuum U ee 3aBUCUMOCTh OT TI€HOTHIIA.
Craructuyeckre 3aKOHOMEPHOCTH MOAU(PUKAITMOHHON N3MEHYMBOCTH; BapUALlMOHHBIN P U BapUallMOHHAsI KpUBasl.

['enoTunuueckas (KOMOMHATHBHAsT M MYTalUMOHHAas) W3MEHYMBOCTb. 3HAu€HUE KOMOMHATUBHON HM3MEHYMBOCTM B OOBSCHEHUU
9BOJIIOLIMOHHBIX MIPOLIECCOB, CEJIEKIMH OPraHu3MOB. MyTallMOHHAs U3MEHYMBOCTh, €€ BUAbl. MyTanuu, ux npuduunbl. Knaccudukaus MyTanuii no
XapakTepy H3MEHEHHUs TeHOTHNa (IeHHbIE, XPOMOCOMHbIE, T€HOMHbIE, LUTOIIa3Matndyeckue). IlocnencTBusi BAuSHUS MYyTareHOB Ha OpPraHU3M.
Mepbl 3alIUTBI OKPYXKAIOIIEH CPENbI OT 3arpsi3HEHUS MyTareHaMH. 3aKOH TOMOJIOTHYECKUX PAZOB B HacleACTBEHHON n3MeHunBoctu. H.M.BaBunosa.
OKCHepUMEHTAJILHOE MOITYYEHHE My Talui.

11. I'enemuxa uenosexa
['enetnka uenoBeka. YenoBeK Kak OOBEKT TE€HETMUYECKMX MCCIEeNOBaHUM. MeTo-1pl M3y4YeHHs HACJIECICTBEHHOCTH YeJIOBEKa:
reHeaorn4eckuii, OJIM3HEIOBbIN, INTOI€HETUYECKH I, THOPUAN3AIUS COMAaTUYECKUX KIIETOK.
HacnencrBennbie 0Oosie3HM, UX pPACIPOCTPAaHEHHE B MOMYJALMAX 4YeJoBeka. Mepbl NPOPHIAKTUKM HACIEICTBEHHBIX 3a00JIeBaHUM
yelnoBeka. BpenHoe BiIMSHME ankorois, HUKOTMHA M HApPKOTHYECKMX BEIIECTB Ha HACJIEACTBEHHOCTh YENOBEKAa. MeINKO-TeHETHYECKOe
KOHCYJIbTUpOBaHME. KpUTHKa PACUCTCKUX TEOPUI C IO3ULIUKA COBPEMEHHOMN I'€HETHUKH.

OcHoBHblIe nousATHs. ['eHeTnka. ['nbpunonornyeckuii meron. Hacnencreennocts. Mi3mMeHunBocTh. Aliens. ATbTepHATUBHBIE TPU3HAKHY.
I'enotun. ®enotun. ['ereposzurora. I'omosurora. I'mbpua. JlomuHaHTHBIM TOpu3Hak. PenieccuBHBIN Npu3HaK. AHaIM3HpYOIIEe CKpelUBaHHE.
BosBparnoe ckpemuBanue. Jlurereposurora. IlomuruOpuanoe ckpemuBanue. KomruimMeHnTapHoe JeiicTBue TeHOB. Onucta3. [lonumepus.
[Ineitorponusa. MHuoxxecTBeHHbIM amienu3M. KognomuaupoBanue. CepxaoMuHupoBanue. HemonHnoe nomuHupoBanue. CLENIEHHOE HACIEI0BaHUE.
I'pynnsr cuennenusi. Kpoccunrosep. KpoccoBepHble UM HEKpoccOBepHble ramerbl. AyTocoMmbl. ['ereporamerHbiii mon. ['omorameTHbI MOJ.
CueruieHHoe ¢ TOJOM HacienoBaHue. DeHoTHnUyeckas WU3MEHUYMBOCTh. MonupuKanyoHHas W3MEHYMBOCTh. Bapuanta. Bapuanuonssiil psn.
Bapunanmnonnas kpuBasg. Hopma peaknuu. OHTOreHeTmyeckass M3MEHUYMBOCTh. ['€HOTMIMYECKass W3MEHYMBOCTb. MyTallMOHHAs W3MEHYHMBOCTD.
Myrtanuu. Myrtarensl. ['enHble MyTanuu. ['eHOMHBIE MyTanu. XpoMOCOMHble MyTauuu. KomOuHaTHBHas M3MEeHYMBOCTH. LluTormasmarnueckas
M3MEHYMBOCTh. CIIOHTaHHBIE MyTaluu. JIeTabHbIE MyTallMK. 3aKOH TOMOJIOTUYECKHX PSZI0B B HACJIEICTBEHHOW H3MEHYUBOCTH.
I'enetnka uyenoBeka. HacnencrBennsle 6omne3nu. AnbOnan3M. bausnenoBsii Metoa. ['emodunus. ['ubpunuzamus comaTnyeckux KieTok. Meauko-
TF€HETUYEeCKOE KOHCYIbTHUpoBanue. [lomnnaktunms. [lonmynsanuoHHbIA METO,.




Mexknpeamernbie cBsi3u. OJxosorusa. OxpaHa HpUpoJbl OT BO3IAEHCTBUS XO3AHCTBEHHOW NEATEIBHOCTH 4eIoBeKa. Teopus 3BOJIOLMM.
3HadyeHue U3MEHUUBOCTH B 3Boimonnu. Ousuka. MoHnsupyroliee n3iyyeHue, MOHATHE O 103€ U3JIyueHHs U Ononoruyeckoi 3amure. Xumus. OxpaHa
IPUPOJIBI OT BO3AECUCTBUSA XMMUYECKUX IIPOU3BOJCTB.

Heopranuueckas xumus. OxpaHa Ipupoabl OT HEFATUBHOIO BO3/AEHCTBHSI OTXOA0B XMMHUUYECKHX MPOM3BOACTB. Pusnka. PeHTreHOBCKOE M3IydYeHue.
ITonsiTHe 0 K03€ U3MydeHHs U OMOJIOTNYECKON 3alluTe.

Tecmuposanue no xkypcy «Pewenue dbuonocuueckux 3adau 6 xooe noozomosku k EI'9» - 1 uac

TPEBOBAHHUA K YMEHUAM U HABBIKAM



Yuawueca oonscnuot 3namo:

e  OCHOBHBIE IOHATHUS MOJIEKYJISIPHON OMOJIOTUU, IIUTOJIOTUH U T€HETHUKH;
e ANTOpUTMBI pelIeHus 3aa4, He BXOSIINE B 00s13aTebHBI MUHUMYM 00pa3oBaHus (0a30BOT0 U MOBBIIIEHHOT'O YPOBHS CJIOXKHOCTH);
e Odopmiienue 3ana4 Ha Enunom ['ocynapcTBeHHOM 3K3aMeHe 110 OMOJIOTHH;

Yuawueca oonsxcnot ymemsn:

e Pemarsp HCCTAaHAapPTHLIC OHOJIOrHYECKHUE 3aa4u, UCITOJIb3Y: PA3JIMYHBIC AJITOPUTMBI PCIHICHUS;

e Pemats paC‘IéTHLIe OHOIOTHYECKHE 3ala4M C IPUMCHCHUC 3HAHUH 110 XUMHUH U MAaT€MaTHuKE,

e VYcraHaBIMBaTh IMPUYUHHO-CIICACTBCHHBIC CBA3U, 1€J1aTh 0606H1€HI/I$I, IMOIMOJIHATE U CUCTEMATU3UPOBATD ITOJTYYCHHBIC 3HAHMS

L4 HpI/IMeHHTB 3HAHUA B HOBbIX U UBMCHCHHBIX CUTYAllUAX;

e Pemrats OHOIOTHYECKHUE 3a/la4u pa3HbIX ypOBHeﬁ CJIO)KHOCTH, COOTBETCTBYIOIINC Tpe6OBaHI/IHM BVY3osB C€CTCCTBCHHO-HAYYHOTI'O HpO(bI/IJ'IH;
e [lomp3oBaThCs Ppa3InIHbIMHU HOCO6I/I$IMI/I, cnpaBquoﬁ HHTepaTypOﬁ, I/IHTCpHeT'I/ICTO‘-IHI/IKaMI/I.
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