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MNOACHUTEJIBHASA 3AIINCKA

[Ipemnaraemsrii kypc pacumtad 34 gaca (1 4ac B Hememo), on nodoepoicusaem u
yenybnsiem 6azo8vle 3HAHUA NO OUONOSUU U HANPABIEH HA opMuposanue u pazeumue
OCHOBHbIX YUeOHbIX KOMNEeMeHYUL 8 X00e peuleHusi OUOJI02UYEeCKUX 3a0ay.

Craryc 10KYMEHTA
[Iporpamma dakyabTaTUBa 10 OMOJIOTUU COCTABJICHA HA OCHOBE HOPMATHUBHBIX
JIOKYMEHTOB:
1. TpeboBanuii (eaepanbHOTO TOCYIAPCTBEHHOIO OOpa30BaTEIbHOTO CTAaHJApTa OOIIETo
oOpazoBanusi, yrBepxkaéHHoro [Ipukazom MunoOpnayku Poccuu ot 17.12.2010 Ne1897 «O6
yTBEpXKACHUH (PeIepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO
oOmero o0pa3oBaHUs»; C W3MEHEHUSMH, BHECEHHbIMH MNpUKazamMH MuUHHUCTEpCTBA
obOpazoBanusi 1 Hayku Poccuiickoit denepamuu ot 29 nexabpst 2014 r. No 1644, ot 31
nekadbps 2015 r. Ne 1577, npukazom MunuctepctBa npocelienus Poccuiickoit denepanmu
or 11 pexabps 2020 r. Ne 712; npukaza MunucrepctBa mnpocsemenus PD «O6
yrBepxkaeHnn OI'OC OO0 Ne287 ot 31.05.2021 .
2. IIpumepHoil mporpaMMbl 0 OMOJIOTHH CpeAHETO (ITOJIHOTO) 00IIero 00pa3oBaHus -

npoduibHbIN ypoBeHb (COOPHUK HOPMATUBHBIX JTOKYMEHTOB. buosorus. ®enepaibHblii
KOMITOHEHT TOCYIapCTBEHHOTO cTanaapTa. [I[pumMepHsbie mporpammsl o 6uojoruu. - M.:

Hpoda, 2012)

3. Ilporpammsl cpenHero (MmoiaHoro) oomero odpaszoBanus no ouosoruu 10-11 kmacc.
Yrny6nennsiit ypoBeHb. ABTOp 3axapoB b.b. (Pabouue nporpammsl. buosorus. 10-11
KJIacChl: yueOHO-MeToauueckoe nocooune — M.: «Jlpoday).

Konuenyusa npozpammbl Kypca 3akioyaeTcsl B TOM, 4To €€ pa3paboTKa CBsi3aHa C
pa3pabOTKOM CHUCTEMBI CIENUATU3UPOBAHHON MOATOTOBKU (TIpouibHOrO OOyuYeHHs) B
CTapIIMX KjaccaX M HampaBlieHa Ha pealu3alyio  JUYHOCTHO - OPUEHTUPOBAHHOTO
mpoiiecca, MpPU KOTOPOM MaKCUMAJIbHO YUYWUTHIBAIOTCS HWHTEPECHl, CKJIOHHOCTH, H
CIIOCOOHOCTH CTapIIeKIacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS HE Ha MPUOPHUTETE
collepKaHUsl, a Ha MPHOPUTETE OCBOCHUS YYAIIMMHUCS CIIOCOOOB JEHCTBUIA, HE HAHOCS
ymepd caMoOMy COJEp)KaHMIO, T.€. PA3BUTHIO TPEAMETHBIX U  MEXKIPEIMETHBIX
KOMIIETEHIIUM, YTO HAaXOJHUT OTPAKCHUE B KOHTPOJBbHO-U3MEPUTEIIbHBIX MaTepuanax El'D.
Kypc TecHO cBsizaH ¢ ypokaMu OOmIed OHOJIOTUM MU COOTBETCTBYET TpeOOBaHUSIM
['ocynapcTBEeHHOTO CTaHIApTA.

AKmyaibHocmp YMEHUS pellaTh 3a7add MO OWOJIOTMH BO3pacTaeT B CBS3U C
BBegeHreM EI'D 1o OWosoruu, a Takke ¢ TeM, 9TO HEOOXOJIMMO MPUMCHSTh 3HAHUS Ha
npaktuke. Kypc TecHO cBsi3aH C ypokamMu  0OmIieid OWOJOTMM M COOTBETCTBYET
TpeboBaHMAM [ OCyIapCTBEHHOTO CTaHAApTA.

Pemenne  3amau 1m0 OWONOTMM JaeT  BO3MOXKHOCTH  JIy4llle  IO3HATH
byHIaMEHTaIbHBIC OOIIEOMOIOTUYECKHE  TIOHATHS, OTpaXKarollue CTPOEHHWE U
(GYHKIMOHUPOBaHUE OUOJIOTHYECKUX CHCTEM Ha BCEX YPOBHSX OPraHU3allU KU3HU.

Pemenue 3amad mo OMOJIOTHH TO3BOJSIET TakKXKe YyriIyOWTh M 3aKPENUTh 3HAHUSA
no paszaenam  oOmiedt Ouosnoruu. OTpOMHYI0 BaKHOCTh B HETMPEPHIBHOM 00Opa30BaHUU
MpUOOPETAIOT  BOMPOCHI  CAMOCTOSITENIBHOW  PabOThl  yYaIIUXCS, YMEHHE  MBICIUTh
CaMOCTOSATEIIbHO W HaXOAuTh pemieHre. Co3Mal0Tcs YCIOBUSA I WHIWBHIYAIBHOW U
IpynmoBoil (GopM JeATebHOCTH yJammxcs. Takoe codeTanue JBYX (opM opraHU3amuu
CaMOCTOSATENIbHOM pabOThl HAa YpOKax aKTUBU3UPYET CJa0bIX yyaumuxcss W JaeT




BO3MOXHOCTh (P GEPEHITMPOBATh TTOMOIIb, CTOCOOCTBYET BOCIHUTAHUIO B3aUMOTIOMOIIU
U KoJulekThBH3Ma. Co3/laeT TakKe YCIOBHUS UIsi OOyYeHHs YYalluXCsli CaMOKOHTPOJIO U
caMOOIIEHKEe. DTO (OPMHUPYET TBOPUYECKOE OTHOILIEHHWE K TPYyAy BaKHOE ISl 4YeJIOBEeKa
mo0oi  mpodeccun M SBIAETCA  B@XKHBIM  YCJIOBHEM YCIEIIHOTO, KaueCTBEHHOTO
BBITIOJIHEHUS. UM CBOMX OOsI3aHHOCTEH.

Ocobennocmamu_npozpammsl_Kypca SBISETCS TeCHas CBA3b €ro CoAepKaHus ¢
ypoKaM# oO1Iell OMOJIOTUU U COOTBETCTBUE TpeboBaHUsAM [ocyaapcTBEHHOTO CTaHAapTa.
[TogOop MatepuanoB Jyisl 3aHSATUH OCYIIECTBIISIETCS HAa OCHOBE KOMIIETEHTHOCTHO -
OpUEHTHUPOBAHHBIX 3aJJaHUM, HAMPABICHHBIX Ha pa3BUTHE TPEX ypoBHEW OOYYEHHOCTH:
PENPOIYKTUBHOTO, TPUKIAAHOTO U TBOPUECKOTO.

Henvio Kypca aenaemces:

eCoseiicTBOBaTh (DOPMUPOBAHUIO MPOYHBIX 3HAHWM 110 00mIel OWOJOTHH, YMEHUHN U
HaBBIKOB pElIeHMs 3a1a4 st caaun EI'D.

¢O000IMNTh, CHUCTEMATU3UPOBATh, PACHIMPUTH W YIAyOUTh 3HAHUS Yy4alIuXcCs
c(hOpMHUPOBATH/aKTyaIU3UPOBATh HABBIKA PEIICHUS OWOJIOTHYECKUX 3a/lady Pas3IudHbIX
THUIIOB.

e/laTh YyYEHHKY BO3MOXKHOCTHh PEali30BaTh CBOW HMHTEIUICKTYaJdbHbIE M TBOPYECKHE
CIOCOOHOCTH, MMEIONIMECS 3HAHWA WM YMEHHUS B JPYIUX 00JACTIX JCSATENbHOCTH TPHU
BBITIOJTHEHUH MMPOESKTHON PabOTHI.

e/laTh y4E€HHUKY BO3MOXKHOCTh OLICHUTh CBOM CKJIOHHOCTH M HHTEPEChl K JaHHOU
00J1acTH 3HaHUS

3adauu:

1.®opMHUpoOBaTh CUCTEMY 3HAHUM MO TIABHBIM TEOPETUUYECKUM 3aKOHAM OHOJIOTHHU.

2.CoBeplIEHCTBOBATh YMEHHUE peliaTh OMOJOTHYECKHE 3a7aud PEenpOAYKTUBHOTIO ,
MPUKJIATHOTO U TBOPUYECKOTO XapaKTepa

3.Pa3BuBath KJIIOYEBbIE KOMIIETEHUMH : Y4eOHO - [O3HaBaTelbHBbIE,
nH(GOPMAaIMOHHBIE , KOMMYHUKATUBHBIE ,COIIMATILHBIC.

4.Pa3BuBaTh OHMOJOTMUYECKYI0 HHTYHUIUIO, BBIPAOOTaTh OMpEACIICHHYIO TEXHHKY,
9TOOBI OBICTPO CIPABUTCS C MPEAJIOKEHHBIMH dK3aMEHAIIMOHHBIMH 3a/IaHUSIMHU.

bnazooapa @axyremamuenomy Kypcy no 0uono2uu éblnOJIHAEMCA HECKOJIbKO
Gdynkyuii:

1. TlogmepxuBaeTcsi W3ydyeHHWE OWONOTMHM Ha 3aJaHHOM CTaHAAPTHOM YpPOBHE.
Kypc «Pemienne 6monornyeckux 3agad» MOMOraeT 3aKpenuTh U yriayOuTh YPOBEHb 3HAHMI
1o OMOJIOTUH, MPUMEHHUTH 3TU 3HAHUS MYTEM PEIICHUS] OMOJOTUYECKUX 3a/1ad.

2. OcyuiecTBisieTcsl TUYHOCTHO-OPUEHTUPOBAHHBIN MoaXoa B 00yyeHuu. To ecThb
YUUTBHIBAIOTCS WMHIUBUAYalIbHbIE CKJIOHHOCTH U CIOCOOHOCTH Y4YAlllUXCS U CO3JAI0TCS
yCIIOBUS AJ1s1 00YYEHHUsI UX B COOTBETCTBUU C MPOPECCHOHATBHBIMU HHTEPECAMH.

Ilnanupyemotit pezyiomam
B pe3yavmame _npoxoscoeHus npozpammsvl Kypca odoyuarouiuecs 00a4CHbL.

e licnonp3oBaTh OOIME MpUEMbl PabOTHl C TECTOBBIMH 3aJaHUSMH  Pa3TUYHOU
CJIO’)KHOCTH, OPUEHTHUPOBATHCSI B NIPOTPaMMHOM MaTepuaje, YMeTh 4eTKO (pOpMyJIHUpOBATH
CBOU MBICIIH

e YMeTh NMPaBUILHO PACTIPEICIIATh BPeMs IIPH BBITTOIHEHUN TECTOBBIX PaboT.

e O0600mAaTh U NMPUMEHATh 3HAHUS O KJIETOYHO-OPTAaHU3MEHHOM YPOBHE OpraHU3alluu
JKU3HU.

e (O06001mAaTh ¥ MPUMEHSTH 3HAHUS O MHOTOOOPa3HH OPraHU3MOB .




e CormocTtaByisITh OCOOCHHOCTU CTPOEHUSA W (DYHKIIMOHUPOBAHUSI OPraHU3MOB Pa3HBIX
LIapCTB.

e CorocTaByisITh OMOJIOTHYECKUE OOBEKTHI, MPOLIECCHI ,SBJICHUS, MPOSBISIONMINXCS Ha
BCEX YPOBHSIX OpraHu3alliu >KU3HMU.

e VcTaHaBIMBaATh TOCIEAOBATEIBHOCTh  OMOJOTHYECKUX OOBEKTOB, TPOIIECCOB,
SIBJICHUU.

e [IpuMeHsITH, OHOJIOTHYECKHE  3HAHWUA B TMPAKTHYECKUX CHUTyalMsIX (MPaKTHKO-
OPUEHTUPOBAHHOE 3aJIaHKE).

e PaboTaTh C TEKCTOM HIJIM PUCYHKOM.

e O0001IaTh ¥ MPUMEHSTH 3HAHUSI B HOBOM CHUTYaIlUHU.

e Pemarh 3a/lauyd MO IIUTOJIOTUM 0a30BOTO YPOBHS U MOBBIIICHHOIO HA MPUMEHEHUE
3HAHHWU B HOBOM CUTYallHH.

e Pemarp 3amauyd IO IeHETHKE 0a30BOTO YPOBHS M TOBBIIMICHHOTO Ha MPUMEHEHHUE
3HaHUW B HOBOM CUTYyallUH.

e Pemarh 3agaud  MOJIEKYJSIPHOM OHOJIOTMH 0a30BOTO YPOBHS M MOBBIIIEHHOIO Ha
IIPUMEHEHUE 3HAHUM B HOBOW CHUTYallHH.

Cmpykmypa npozpammbt. Kpr OIMUPACTCA HA 3HAHM, ITOJTYUCHHBIC ITPHU N3YUCHUHU

Kypca ouosnoruu 10 knacca. CoaeprkaHue mporpaMmbl BKIIOYAET 3 OCHOBHBIE pa3fena:
perieHre 3aaad Mo MOJEKYISIPHOU OMOJIOTUH, PEIICHHE 3a/1a4 MO [IUTOJIOTUH, PEIICHHE
3ajJiay 1o TeHETUKE, JaHHBIC pa3JIeibl JEJSATCS Ha TEMbI, U Kaxaas TeMa (aKkyIbTaTUBHOTO
Kypca sIBJISIeTCS TPOJI0JKEHHEM Kypca ouosorud. OCHOBHOM THIT 3aHSTUH - IPAKTUKYM.
Jiist HanOosiee yCrenHoro yCBOGH!s MaTepuasa IaHupyrTcs pa3indHbie (OpMbl pabOTHI ¢
ydaluMucs: pa3HooopasHbie GopMbl pabOThI ¢ TEKCTOM, TECTaMU, BBIMIOJHEHUE TBOPUECKUX
3amaHui. Ha kaXXKIoM 3aHATHM yJaluMcsl pEKOMEHYETCS Ceprs 3aJaHNUN, YaCTh KOTOPBIX
BBIMNOJIHAETCS B KJIACCE, & YaCTh - JIOMa CAMOCTOSITENBHO. /{711 MpOMEKYTOUHOTO KOHTPOJISI-
3 tectupoBanus B popme EI'D, 1 UTOroBOro KOHTpoJisi— 3a4yeT no Kypcy «Permenue
OMOJIOTHYECKHX 32124 B X0J1e ToAroToBKU K EI'D» u npoekTHas aesrenbHOCTh. Kypce
peanu3yeT KOMIETEHTHOCTHBIHN, €SI TEIbHOCTHBIN 1 MHIMBUIYATbHBIN MOAXO0 K OOYUYECHHIO.
JlesATeIbHOCTHBIN MOAXO0]T PEATU3YETCS B TPOLIECCE TPOBEAECHUS CAMOCTOSTENbHBIX U
MPaKTUYECKUX PabOT ¢ ydalluMUCs, COCTABIISIET OCHOBY Kypca. [[eaTeNbHOCTh yunuTens
CBOJIUTCS B OCHOBHOM K KOHCYJbTUPOBAHUIO YHAIlIUXCs, aHAIU3Y U pa30opy Hanbosee
MpoOJIEeMHBIX BOMPOCOB U TeM. MHIuBuyanu3anus oOy4eHus JOCTUTAETCS 3a CUET
MCIIOJIb30BaHUs B IpoLecce 00YUCHUSI neda2o2uieckol mexHoa02uu JIU4HOCMHO-
opueHmupogarno2o oopazoearus « UCY/[» (MHANBUIYaTbHBIN CTHIIb YA€OHON
JESTEILHOCTH).

B noarotroBke v npoBEICHUN YPOKOB JaHHOTO KypcCa UCIOJIb3YETCA MeXHONA02Us.
300posbechepezaroweco 00yueHus U 6OCNUMAHUs: CO3JJaHre MICUX0JI0TUYECKOro KoMdopTta,
CaHUTAPHO-TUTUEHUYECKUX YCIOBUM, IBUTATEILHOW aKTUBHOCTU U JIPYTUX KPUTEPUEB,
KOTOPBIC BIUSIOT Ha YCICIIHOCTh B OOYUYEHUHU.

Dopmoit omuémHocmu no u3y4eHur) OaHHO20 Kypca MoJHcem 0blinb:




eCocTraBiieHre OMOJIOTMYECKUX 3a/1a4, KpPOCCBOP/IOB, CO3/IaHKE MPE3CHTALIM, 10
TeMaM (paKyJIbTaTUBHOTO Kypca;

¢3a4ET MO PeIIeHUIo 3a7a4 0a30BOr0 YPOBHSI U MOBBIIIIEHHOTO

eKoHTpoJibHast paboTa o pelieHuto 3a1ad no Mmatepranam EauHoro
['ocymapcTBenHOTO SK3aMeHa 1o 6uosoruu 2015 roxa (3amanust ypoBHS A TIOBBIIIIEHHOTO
ypoBHs ciioxxHocTH, C);

e 3ammTa NpoeKTHHIX padboT

e TecToBBIC 33JaHUs MO PELICHUIO 3a]a4 10 MaTepranaMm EnuHoro
["ocynapcTBeHHOro 3K3aMeHa 1o 6uosioruu 2015 rona (3agaHust ypoBHs A
MOBBIIIEHHOTO YPOBHS cllokHOCTH, C);

COJIEPXAHUE KYPCA
BBenenne — 2 yaca
1. Bseoenue 6 npeomem

Pecypchl yueOHOTO yerexa: 00y4eHHOCTh, MOTHBAIIUSI, TAMSTh, BHUMAaHHE,
MOJIaIbHOCTD, MBIIIUICHHUE, I€ATEIbHOCTh. KOHTPOJIb, CAMOKOHTPOJIb.
MoTuBalus Ha yCrex: MaTpylla MHAUBUYIBHOTO ycTieXa, MHANBUIyaIbHas
IporpaMma pa3BUTHS 001IeyIeOHBIX HABBIKOB.
2. Pewenue 3a0au no meme
«OcnosHule ceoticmsa dicugoeo. Cucmemuas opeanuzayusi sHcusnuy-1 vac

3akpenJieHHe OCHOBHOI'O COJAEPKAHUS TEM B X0/1¢ pPellieHUsI OM0JIOTHYeCKHUX
3aaa4:

buonorus - Hayka o XH3HM M €€ 3akoHOMepHocTsaX. [Ipeamer, 3agaum, MeTonbl U
3HaueHue Ouosoruu. CBsi3b OWOJNIOTHMHM C JPYTMMH HayKaMH, €€ MECTO B CHCTEME
€CTECTBEHHOHAYYHBIX M OHWOJIOTMYECKHX MUCIUIUIMH. buosorus B cucTeMe KyJIbTYypHI.
Mecto Ouonoruu B GOPMUPOBAHUM HAYYHOTO MHUPOBO33PEHUS U HAYYHOM KapTUHBI MUDA.

OcHoBHbIE TpH3HAKU KUBOro. OmnpeneneHue MOHATHS <OKU3Hb». buonormueckas
dbopma cyliecTBOBaHUSI MaTepuu. YPOBHU OpPraHU3AlMU KUBOW MAaTEPUU W MPHUHITUIBI UX
BbIJICJICHUSI.

OcHoBHble noHATHA. bruonorus. Kuznb. OCHOBHBIE NMPU3HAKHU JKUBOTO. YPOBHH
opraHu3alui *uBOM martepuu. Metonbl usyudenus B Oumosornu. Kietka. Tkanb. Opras.
Opranusm. [onynsuus u Bun. buoreonenos. buocdepa

Paszpnes 1. Pemienne 3agau no reme «MoJiekyJasipHasi 0M010rus»-6 yacos

3akpenjieHue 0CHOBHOI'O COIeP:KAHMS TeM B X0J/1€ pelleHusi 0M0J0rHYeCKHX
3azau:

1. Xumuueckuu cocmas xnemxu. Heopeanuueckue eéewjecmea.
XHUMUYECKHE JIEMEHTHI U UX POJIb B KJIETKE. Heopraundeckue BemecTsa U X poiib B
KU3HEACATEIBHOCTH KIETKH. Boja B KJIETKE, B3aMMOCBSA3b €€ CTPOCHMS, XUMHUYECKUX
CBOMCTB U Omonoruueckor poiu. Coiau HeOpraHMYEeCKUX KUCIOT, UX BKJIAJ B oOecreueHue



KU3ZHENIEATCTLHOCTH KIETKH W TOoJJepKaHne romeoctasa. MoHbl B KileTke, uX (PyHKIUU.
OcmoTryecKkoe JaBiIeHHE U TYprop B KieTke. byepHbie cCTeMbl KIETKH.
2. Xumuueckuil cocmag kiemku. Y2aneeoowi. Jlunuowi.

VYTneBoasl B KU3HENEATCILHOCTH PACTCHHM, >XUBOTHBIX, TPUOOB H OaKTEpHiA.
CTpykTypHble ¥ (PYHKIHMOHAJIbHBIE OCOOEHHOCTH MOHOCAaXapuJIoB U JIHCAXapHUOB.
buononumeps! - nojaucaxapuibl, CTPOCHUE U OMOJIOTUYECKAs POJIb.

Kupsl 1 aunuabl, 0OCOOEHHOCTH HMX CTPOCHUS, CBSI3aHHbIE C (PYHKIIMOHAIBHOMN
AKTUBHOCTBIO KJIETKH.

3. Xumuuecxuii cocmas knemxu. benxu.

Oprandueckue BellecTBa KJIeTKH. buonomumepsl — Oenku. CrpykTypHas
opranu3anus OenkoBbIX Mosiekyd. CBoiicTBa OenkoB. [leHaTypamuss u peHartypauus —
OMOJIOTUYECKUIA CMBICT U 3HauYeHHE. DyHKIMHU OEITKOBBIX MOJICKYJI. DEepMEHTHI, UX POJb B
o0ecrnedeHn MpoIEeCcCcoB Ku3HeaesTenpHocT. Knaccudukanus pepMeHToB

4-5. Xumuueckuii cocmas kiemxu. Hykneunoguvie kuciomol.

HyxiienHoBble KMCHOTHI, UX poib B kieTtke. Mcropus n3ydenus. JIHK — monekyna
XpaHeHus HaciencTBeHHo nHpopmannu. CtpykrypHas opranuzauus JHK. CamoyaBoenue
JIHK. PHK, ee Buabl, 0COOEHHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHUS

AT® — OCHOBHON aKKyMmyJsiTOp JHepruu B KieTke. OCOOEHHOCTH CTPOCHHUS
Mosiekynbl U ¢yHkuuun AT®. Butamunsl, cTpoeHUE, UCTOYHUK MOCTYIUICHHS U POJb B
OpraHU3ME U KIIETKE.

6. Tecmuposanue no pasdeny « Monexkynapuas ouonoeusy

OcHOBHBIE __ NMOHATHUSI.  AMUHOKUCIOTBHL.  AHTUKONOH.  ['MaApOodUIBLHOCTD.
['unpodoOHOCTE. ['mukonporennsl. ['yanuH. JleHarypanus. JTHK. Komon.
Kommnementapuocts.  Jlumonporeuasl. Jlokyc. MakpoanmeMeHTbl. MUKpPO3JIEMEHTHI.
Mounomep. Hyxneonporeunnsl. Hykneotua. Ocmoc. Ilomumep. Ilomunentun. Ilentuanas
cBs3b. PHK. Tumun. ®epmentsl. [luto3un. Ypauui.

MexknpeaMmerHnble c¢Bs3u. Heopranumueckas xumus. XHUMHUYECKHE DJIEMEHTHI
nepuoandeckor cucremnl J[.M.MenneneeBa. Monsl (kaTHOHBI U aHWOHBI). Bojga u apyrue
HEOPTaHUYECKHUE BEIIECTBA, CTPOCHUE MOJIEKYJ M CBOWCTBA. J(Mcconmanus 3JI€KTPOIUTOB.
Oprannueckass xumusa. OCHOBHBIE TPYIIbI OPraHUYECKHX CoeIuHEHUN. bydepHbie
pactBophl. ®uzuka. OcMoTnueckoe napnenue. JAuddys3us u ocMmoc.

Paznen 2. Pemenue 3aga4 no reme «Ilurosorus» -11 yacon

3akpenieHue OCHOBHOI'O COJIeP:KAHUS TeM B X0j1€ pelleHusl 0M0J0rHYeCKHX
3azau:

1. LHumonocua xak Hayka.

[Ipenmert, 3ana4un ¥ METOIBI COBPEMEHHOW LIUTOJIOTUU. MECTO UTOJIOTUU B CUCTEME
€CTeCTBEHHOHAYYHBIX W  Ouojoruueckux Hayk. HMcrtopuss pa3BUTHS  IIUTOJIOTHS.
TeopeTnueckoe M MPAKTHYECKOE 3HAYECHHE IMTOJIOTUYECKUX HMCCIECNOBAaHUM B MEIUIMHE,
3IpaBOOXPAHEHUHU, CEJIbCKOM XO3SUCTBE, JieJie OXpaHbl MPUPOABI W ApYyrux cdepax
YEJIOBEUYSCKOMU JIeITEILHOCTH.

Uctopusi otkpeiThe kieTku. KiierouHas teopusi. OCHOBHBIE MOJOXKEHUS MEPBOI
KJIeTOYHOM Teopun. CoBpeMeHHas KJIETOUHAsi TCOPUsi, €€ OCHOBHBIC MOJIOKECHUS U 3HAYCHUE
JUTSL Pa3BUTHSL OMOJIOTHH.

2. Cmpoerue kiemku u eé opeanouowl.



[Tna3maTtuueckass MmemOpana M 000j04yka KiaeTku. CTpoeHne MeMOpaHBl KIETOK.
[IpoHnKHOBEHHE BEIIECTB uepe3 MeMOpaHy KIeTOK. Buabl TpaHcmopTa BemIecTB 4epes
LUTOIUIA3MaTHYECKYI0 MEMOpaHy KJIETOK (ITACCHUBHBIM M aKTUBHBIM TPAHCIOPT, SK30LIUTO3 U
SHAOLUUTO3). OCOOEHHOCTH CTPOEHUS O0O0JIOUYEK MPOKAPUOTHYECKHX M IYKAPHUOTUUYECKUX
KJIETOK.

[{uToruiasmMa U ee CTPYKTypHbIE KOMIIOHEHTHI. OCHOBHOE BELIECTBO LUTOIUIA3MBI,
€ro CBOMCTBA U (DYHKIIUH.

SAnpo unTepdaszHoi KiIeTkn. XUMHUUECKUNA COCTaB M CTPOEHUE spa. 3HAUCHHUE sipa
B OOMEHE BEIIECTB W Iepefadye TIeHEeTUYeCKOM MHpopmanuu. SapbIIKo, OCOOEHHOCTH
CTpoeHUsI U (PyHKIHU. XPOMOCOMBI, MOCTOSHCTBO 4HUCIAa U ()OPMBI, TOHKOE CTPOCHHUE.
[TonsiTre o kapuoturie. ['armonIHBIN U AUTUIOUIHBIA HA00PHI XPOMOCOM.

Anmapat ['onpmxu. CTpoeHue, pacnojio)KeHHE B KJIETKAX XUBOTHBIX WM PACTEHHI,
bynkiun anmnapatra [ompmKW: CHHTE3 TOJUCAXapuIOB U JIMIUAOB, HAKOIJICHHE W
CO3pEBaHUE CEKPETOB (O€nKH, JIMMUJbI, MOJUCAaXapujibl), TPAHCIOPT BEUIECTB, POJb B
(hopMHUPOBAaHNH IJIA3MATHYECKOW MeMOpaHbl U Tu30coM. CTpoeHre U (QyHKIHUH JTU30COM.

Oupomnazmatudeckas cetb (OI1C), ee Tunbl. OCOOCHHOCTH CTPOECHUS arpaHyIsIpHOU
(rmagkoi) u rpanynsipHod (mepoxoBatoil) OIIC. 3nauenue rmankoir OIIC B cuHTE3E
MOJIMCAaXapUJ0B M JIMIKAOB, UX HAKOIUIGHWHW MU TpaHcmopTe. 3aumrtHas ¢yHkius OIIC
(30U U HEUTpaJIU3alMsl BPEIHbIX Ul KJIETKU BemlecTB). @yHkuuu mepoxonaroit I11C
(ydactue B cuHTE3€ OCJKOB, B HAKOIUICHUH OEIKOBBIX MPOIYKTOB M UX TPAHCIIOPTE, CBA3B C
APYTUMHU OpraHOUJaMH U 000JI0UKON KIIETKH).

Pubocombl, 0cOOEHHOCTH CTPOCHUS U POJIb B OrocuHTe3e Oenka. [lomuprnGocombl.

Bakyonu pacTUTENbHBIX KIETOK, UX 3HaYeHue, cBsa3b ¢ DIIC.

[InacTumpl: IEHKOMIACTBI, XJIOPOIIACThI, XpoMoIuiacTbl. OCOOCHHOCTH, CTPOCHHUE U
(GyHKUMHM — TUTACTHI. JHK mmactua. Ilpoucxoxnenue xjoporuiactoB. Bsanmuoe
MpeBpalleHHE MIACTUL.

MuTtoxoHapun, CTpoeHue (HapyXHass M BHYTPEHHSSI MEMOpaHbl, KpPHCTHI).
Mutoxonapuansubsie JJHK, PHK, pubocomsl, ux posib. @®yHKIIMU MUTOXOHAPUU. ['UIIOTE3bI
O TMPOUCXOXKJICHUH MUTOXOHApPHUHA. 3HAUEHHE BO3HUKHOBEHHUS KHUCJIO-POJIHOTO JIbIXaHHS B
HBOJIFOLUHU.

Krnerounslii ieHTp, ero crpoenue u Gyukmuu. Opranouasl aBuxeHus. Kinerounsie
BKJIFOUEHUS — HEMTOCTOSIHHBINM OpraHou/] KI€TOK, 0COOEHHOCTH U (DYHKIIUU.

3. Domocuumes
OOMeH BerecTB 1 dHepruu. [ToHsATHE O IIIACTHYECKOM M SHEPreTHYeCKOM OOMEHE.

®ortocunte3. CBeroBas W TeMHOBas (a3bl (OTOCHHTE3a, OCHOBHBIE IPOIECCHI,
npoucxosmue B 3Tu ¢a3pl. OCHOBHBIE UTOTU CBETOBOM (hasbl - cuHTe3 ATD, BhICICHUE
KHCIIOpOJa, 00Opa3oBaHUE BOCCTAHOBIEHHOTO HUKOTMHAMUAAJCHUHAUHYKIeOTHADOChaTa
(HAI®D-H2). ®oTodochopunuporanue. CymmapHoe ypaBHeHue GoTtocuHTesa. [lepBuunbie
npoaykThl (porocuHTe3a. DOTOCMHTE3 M ypoXkKal CelbCKOXO3IMCTBEHHBIX KyNIbTyp. I[lyTH
MOBBIIIEHUS TPOAYKTUBHOCTH CENBCKOXO3AMCTBEHHbIX pacteHui. K.A.TumupszeB o
KOCMHYECKOW POJIM 3€JIEHBIX PACTEHHI. XEMOCUHTE3 U €r0 3HAUEHUE B IPUPOJIE.

4. Ouepeemuuecxkuii 0bOMeH

OHepreTuuecknuii OoOMEH B KIETKE M €ro OWOJIOTUYECKUH CMBICI. Tarmbl
HHEPreTUUECKOro oOMeHa, MPUYPOUEHHOCTh 3TUX MPOLIECCOB K ONMPEAENIEHHBIM CTPYKTypaM
KJIETKU. 3HaueHre MUTOXOHApUil 1 AT® B sHEpreTuyecKomM oOMeHe.



5-7. bBuocunmes 6enka

buocunTe3 6enkoB B KJIETKE M €ro 3HaueHue. Ponb reHoB B OMOCHMHTE3€ OENIKOB.
['eneTnyeckuii KoJI M €ro cCBOMCTBa. Jrambl OMocHMHTe3a Oenka. Peakuuum MaTpu4HOTO
cuHTe3a. Perymsuus cunte3a 6enkoB. [ eH-perynsaTop, TeH-0nepaTop, CTPYKTYpHBIE T€HbI, HX
B3aumojierictBue. [lpuHnun oOpaTHOW CBSI3U B peryisauud (yHKIUOHUPOBAHUS TE€HOB.
CoBpeMeHHbIE NPeICTABIECHUS O PUPOJIE TeH

8. Tunwl Oenenust Kiemok

Ku3HeHHBIM LMK KJIETKU U ero dTanbl. [loArotoBka KIETKH K JCJICHUIO —
uHTepdaza, ee mnepuojbl (MPECUHTETUYECKUM, CUHTETUYECKHM, TMOCTCUHTETUUYECKUN).
buonornyeckoe 3HaueHue naTepdaspl. AnonTo3. MUTOTHUECKUN ITUKIL.

AMUTO3 W ero 3HaueHue. MuUTO3 - IUTOJOTHMYECKass OCHOBa OECHOJIOoro
pasmMHOkeHusA. Das3pl MHUTO3a, HUX Xapakrepuctuka. CTpPyKTypHBIE H3MEHEHHUS U
busnonornueckue 0COOEHHOCTH OPTraHOMJIOB KJIETKH BO BpPEMsI MUTOTHUECKOTO JEJICHUS.
Bepereno neneHus, cTpoeHHe M (QPYHKIUMM HUTEH BepeTeHa. buosorndeckoe 3HaYeHHUE
MHUTO3a.

Mei103 - TMTOJIOTHYECKAsi OCHOBA MOJIOBOTO pa3MHOkKeHUs. [lepBoe nenenune meiosa,
ero ¢asbl, UX XapaKTEPUCTHKA. YMEHBIICHUE YHCIa XPOMOCOM KaK pe3yJbTaT MEepPBOTO
neneHus. Bropoe nenenune meinosa, ¢aspl, UX XapakTepucTuKa. buonornueckoe 3HaueHue
Meno3a.

Q. becnonoe u nonosoe pazmnooicenue.

®opmbl 1 cIOCOOBI pa3MHOKEHHSI OPraHu3MOB. becrnoioe pa3MHOXKEHHE, €ro BUABI U
3HaueHue. [lonoBoe pa3MHOXKEHHE, €ro BHJbl M OSBOJIOINUOHHOE 3HaueHue. OOmas
XapaKTEPUCTUKA U OCOOCHHOCTH Pa3MHOKEHMSI OCHOBHBIX TPYNI OpPraHu3MoB. Pazputue
MYKCKHX ¥ )KCHCKHUX TTOJIOBBIX KJIETOK Y )KUBOTHBIX U PACTCHHIM.

10.0Onmocenes — unousudyanvHoe pazeumue opeaHu3Mos.

OmnonoTBopenne u ero Tumnbl. OMJIOJOTBOPEHHE M pa3BUTHE 3apOAbIla Y
KHUBOTHBIX. OCHOBHBIE 3Tambl dMOPHOHAIFHOTO Pa3BUTHUSA XUBOTHBIX. BzanmopeiicTBue
yacTeld Pa3BUBAIOLIETOCS 3apojbiia. bHOreHeTWYecKuit 3aKOH, €ro COBPEMEHHas
unTeprpetanus. [loctomOproHanbHOE pa3BuTHEe. BpemnHoe BiIHMSHHE alKOrojs, HUKOTHHA,
HApKOTUKOB, 3arps3HEHUS OKPYKAIOIIEW Cpeabl Ha pPa3BUTHUE 3apOJIbIIIa >KUBOTHBIX H
YeJioBeKa.

OOmiast XapakTepucTUKa M OCOOEHHOCTH Pa3MHOXXEHHS BUPYCOB, OaKTepuid,
BOJIOpOCJIeH, MOX000Opa3HbIX, MAIOPOTHUKOOOPA3HBIX, FOJOCEMEHHBIX, TOKPHITOCEMEHHBIX,
rpu0oB u yumaiHukoB. CMeHa (a3 B )KU3HEHHOM ITUKJIE.

11. Tecmuposanue no pazoeny «L{umonozusy

OcHoBHBbIe NOHATHSA. ABTOTPO(BI. AMHUHOKHCIOTHL. AHA00NM3M. ACCHUMUIISALHUA.
AHTHKONOH. Amnmapar ['oapmxku. AKTUBHBIM TpaHCHoOpT. AspoObl. baktepuodarmu.
buocunre3 Oenka. bpoxenue. Bakyonb. Bxmtodenus. [MamougHblii HabOp XpOMOCOM.
Humnounneii  Habop xpomocoM. [I'en. ['enetmueckuit kox. I'enom. ['eHorum.
I'unpodunsHoCcTh.  'mapodoOHOCTh. ['mukonus. 'mukokanukce. I'mukomporeuasl. ['paHa.
I'yanun. enarypaums. Huccumumnsiums. JJHK. [IprxatenbHblid cyoctpar. Kierounoe
neixanue. Kapuomnasma. Karabonusm. Kucnopoansiii stan. Komon. KommiemeHTapHOCTS.
Kpucra. Jlenkomractel. JIuzocoma. Jlunonporennst. JIokyc. MakpoanemenTsl. Matpukc.
MartpuuHsblit CUHTE3. Merabomuzm.  MukpotpyOoukn.  MwukpopuiIaMeHTHI.
Mukposnementsl. Monomep. Hykneonporenasl. Hykneorna. Onepon. Opranoussl. Ocmoc.
Oneparop. Ilnactunel. Ilunonuros. Ilomumep. IlomunenTtun. Ilentupnast CBsI3b.




[Ipokapuotel. Pempeccop.  PuGocomsl. PHK. CIINJ. Ctpoma. CTpyKTypHBIE TECHBI.
Tpancnsauua. Tpanckpunuwmsa. Tpumier. Tumakoua.  Tumumn. ®aronumros. depMeHTHI.
Xnoporiact. XpoMartuH. XpoMoruiact. Xpomocoma. llentpuosm. [lurorumazmaruyeckas
meMmOpana. [lurozun. VYpammn. @orocuHTe3. XEMOCHHTE3. OK30LMTO3.  DHJIOIMTO3.
DHJI0IIa3MaTUYECKas CeTh. DYKapuoThl. Aapo. Anpeimko.

becnosioe pa3smHoxkeHue. BereratuBHoe pa3mHOxeHHE. 3urorta. I[lomoBoe
pasmHoxeHnue. [loukoBanne. AnonTo3. KuzHeHHsli nukn kierku. Crepmarozonn. Cropa.
Annexnerka. Amuto3. Mwuto3. Meito3. llentpomepa. Muatepdaza. Ilpodasza. Anadasza.
Meradaza. Tenodaza. Bepereno nenenus. buBanent. I'eHepaTuBHas TKaHb. I OMOJIOTHYHBIE
XpOMOCOMBI.  /[BOMHOE  OIUIOJIOTBOPEHHE.  3apOoAbllIeBblii  Memok. KoHproramws.
Kpoccunrosep. Penykunonnoe nenenue. CrnepmaroreHe3. OBoreHes. KHU3HEHHBIM IUKIL.
["amerodut. Ciopodut. buorenernueckuii 3akoH. bnactyna. bracromep. OmnonoTBopeHue.
Ontorene3. BHyrpeHHee omonoTBopeHue. HapykHoe omogoTBopeHue. 3apojabllIIEBbIE
nuctku. Opranorene3. I[lapreHorene3. DOmOpuoHanbHOE pazBuTHE. [locTaMOpHOHATBEHOE
pasButue. unorenes. Dxkrogepma. JHToAepMa. Mesonepma.

MesxknpeamerHbie cBsi3u. Heopranumueckas xumus. XHUMHUYECKHE DJIEMEHTHI
nepuonnyeckor cuctemsl JI.M.MenneneeBa. Monsl (katuoHbl U aHuoHBI). Boga u apyrue
HEOPraHUYECKUE BEIECTBA, CTPOCHUE MOJIEKYJI U CBOWCTBA. JlMccouuanus 3J1€KTPOIUTOB.
Opranunueckass xuMusg. OCHOBHBIE TpPYIIBI OpraHUYEcKUX coeAuHeHuil. bydepnbie
pactBopbl. ®Pusuka. OcmoTtuueckoe pgasieHue. Juddy3uss u ocmoc. boranuka.
Oco0eHHOCTH CTpOeHUsl KIETOK pacTeHud. OTINYUS PACTEHUM OT >KUBOTHBIX. 300JI0THS.
Oc00EHHOCTH CTPOEHHUS KJIETOK KUBOTHBIX. OTIMYUS )KUBOTHBIX OT paCTeHUN U TpuOOB

borannka. OcoOEHHOCTH CTpPOEHHUS W pPa3sMHOXKEHHsI pacTeHuil. BereratuBHoe
pa3mHoxeHue. [IpuBuBku. Opransl pacTeHul, ux crpoeHue U GyHkuuu. CTpoeHHne BETKA —
opraHa ceMeHHOro pa3MmHoxkeHus. OnbuieHue. 3oosorus. OCOOEHHOCTH Pa3MHOXKEHUS
KUBOTHBIX Pa3IMYHBIX CUCTEMATUYECKUX rpymnm. CrnocoObl OMIOJOTBOPEHUS Y KUBOTHBIX.
[TocTamMOprOHaNbHOE pa3BUTHE HACEKOMBIX. LIMKI pa3BUTHS 3€MHOBOJHBIX. AHATOMMUS.
Oco6eHHOCTH SMOPUOHATBLHOTO Pa3BUTHS YEIOBEKA

Pa3gen 3.Pemienne 3a1a4u mo teme «I'eHeruka»-11 yacos

3akpenieHne OCHOBHOI'O COJIEP:KAHNMSA TeM B X0/1€ pelleHusi 0M0J0rHYeCKHX
3ajgad:

1-2-3. Hezasucumoe naciedosarue npusHaxKos
[Ipeamer, 3amaur W MeTOAbI TeHETHKH. OCHOBHBIC pa3feibl TIeHETUKH. MecTo
TCHETUKH CPEeIM OMOJOTHYECKMX HAayK. SHAUCHHE TCHETHKH B pa3pab0TKe MPOoOJIeM OXpaHbI
IPHUPOJIBI, 3[PaBOOXPAHCHHS, MEIUIIUHBI, CEJILCKOrO X03sicTBa. [IpakTHUecKkoe 3HaYCHHUE
T€HETHKHU.

["'Mengenb — OCHOBOIOJIO)KHUK TEHETUKHA. METON TEeHETUYECKOro aHajusa,
pazpaborannbii [.Mennenem. I'enernueckas cumBonuka. IlpaBuna 3amucu cxem
CKpELIMBaHUA.

HacnenoBanue nmpu MOHOTHOPHIHOM CKpenuBaHud. JIOMUHAHTHBIE U PEIECCUBHBIE
npu3Haky. [lepBriif 3akoH MeHiens - 3aKoH euHO00pa3ns THOPHUIOB MEPBOTO MOKOJICHUS.
Bropoii 3akon Menaens - 3akOH pacwerieHusa. lIpaBuino  4MCTOTBI  ramer.



[{uTomornvyeckue OCHOBBI ~ pACIICIICHUS TNPUA  MOHOTHOPUIHOM  CKpEINIMBAHUU.
CTaTUCTUYECKHI1 XapaKTep paclIeTICHUSI.

[Tonstue o renax um amnensax. GeHorun u reHorun. ['omo3urora m rerepo3urora.
Pacuieruienue rpu BO3BpaTHOM U aHATU3UPYIOLIEM CKPEIIMBAHUU.

HacnenoBanue npu auruOpuaHoM ckperniuBaHuu. HezaBucumoe KOMOMHHpPOBaHUE
HE3aBUCHMBIX Iap MPU3HAKOB - TpEeTUW 3akoH Menzaens. Lluronornueckue OCHOBBI
HE3aBUCUMOTO KOMOMHUPOBAHUSI AP MPU3HAKOB.

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

HacnemoBanne mnpu B3aMMOACHCTBUM  AJUIEABHBIX TIE€HOB. J[OMHUHHMpOBaHHE.
Henonnoe nomunmnpoBanue. KomomaupoBanue. CBepXaI0MUHAPOBaHHE. MHOXKECTBEHHBII
AJUICIIA3M.

B3aumopeiictBue HeayenbHbIX TreHOB. HoB0OOOpa3oBaHMs MpU CKPEIIWBAHHUH.
OcoOeHHOCTH  HACJIeIOBAaHUS KOJIMYECTBEHHBIX MPU3HAKOB. KOMIUTMMEHTapHOCTS.
Onucras. [lomnmepuss. MHOXKECTBEHHOE NE€UCTBHE TeHOB. [Ipumepsl MHOKECTBEHHOTO
JNEUCTBUSL TE€HOB. BO3MOXXHBIE MEXaHU3MbI OOBSICHEHHS ATOTO SIBJICHHS. ['©@HOTUIT Kak
L[EJIOCTHASI NCTOPUYECKH CIIOKHUBIIASICSA CUCTEMA.

6-7. Xpomocommas meopus Hacie0CmeeHHOCMU.

SIBieHME CLIENITIEHHOT0 HACIIEIOBAHUS M OTPAHUYEHHOCTh TPETHETO 3aKOHa MeHens.
3nauenne pabor T.I'.Moprana u ero mIKOJbl B HW3YYEHUU SBICHUS CIEIJICHHOTO
HacienoBanus. KpoccuHroBep, ero Ouosiornueckoe 3HaudeHue. ['eHeTMdeckue KapThbl
XpoMocoM. (OCHOBHBIE MOJIOKEHUS XPOMOCOMHOM TEOpHUU HACIEICTBEHHOCTU. Bxian
mikostbl T.I.Moprana B pazpaboTKy XpOMOCOMHON TEOPUU HACTIEACTBEHHOCTH.

8-9. [‘enemuxa nona.

['enetnka mnona. [lepBu4HBIE WM BTOPHUYHBIEC IIOJIOBBIE NPHU3HAKK. XPOMOCOMHAs
TEOpHUs OMpeNeNIeHUs moia. ['oMoraMeTHbI M reTeporaMeTHbId Mod. THUMbl ONpeaeIeHUs
nona. MexaHusMm mnonnepxkaHus cooTHomeHus nosioB 1:1. HacnenoBaHuwe npHU3HAKOB,
CLEIUICHHBIX C TTOJIOM.

10. 3axomomeprocmu usmerHuusocmu.

N3menunBocth. Knaccupukamuss W3MEHUYMBOCTH C  MO3UIMI  COBPEMEHHOMU
re-HEeTHUKH.

denotunuueckas (MoauGUKAIIMOHHAS U OHTOT€HETUYECKas ) nu3MEeHYMBOCTh. Hopma
peakuuMu H €€ 3aBUCMMOCTh OT reHoTurna. CTaTUCTUYECKUE 3aKOHOMEPHOCTHU
MOAU(PUKAIIMOHHON N3MEHUNBOCTH; BApUAIMOHHBIN ST M BapUAIIMOHHAS] KPUBAS.

['eHotunuueckass (KOMOWHATHBHAS W MYTallMOHHAs) WM3MEHYMBOCThH. 3HAUCHUE
KOMOWHATUBHONW HW3MEHYMBOCTH B OOBSICHEHHH 3BOJIIOIMOHHBIX TMPOIECCOB, CEJICKIIUU
OPTaHU3MOB. MyTanmoHHass HW3MEHYMBOCTh, €€ BHUAbL. MyTanun, HUX OPUYUHBL
Knaccudukanus MyTanuid mo XapakTepy HU3MEHEHUs TeHoTuna (TeHHBbIE, XpOMOCOMHEIE,
T€HOMHBIE, ITUTOIIa3MaTuyeckue). [locaeacTBUs BIUSHUS MyTareHOB Ha opraHu3M. Mephl
3alIMTHl OKPY>KAIOIIEH Cpelibl OT 3arpsI3HEHUS MyTareHaMu. 3aKOH TOMOJIOTUYECKUX PSIOB
B HacjieACTBEHHOM wu3MeHunBocTH. H.M.BaBuioBa. OKCIEpUMEHTAIBHOE MOJYYEHHE
MYyTalUH.

11.I'enemuxa uenosexa
'emetnka uenoBexka. YelnoBeK Kak OOBEKT T'E€HETHYECKHX HCCIIEIOBAHUIA.
MeTo-b1  M3y4eHUsT HACIECTBEHHOCTH 4YEJIOBEKAa: TEeHEAJOTUYECKHM, OJIM3HEIOBBIN,
[IUTOTCHETUYECKUM, THOPHUIU3AIUS COMATHUECKUX KIIETOK.
HacnenctBennsie 00s1€3HU, X paCpOCTpaHEHUE B TIOMYJISAIUSX YeIoBeKa. Mephl
npo(HIIaKTUKYA HACIIEJICTBEHHBIX 3a00JICBaHUI dYeloBeKa. BpemHoe BIUSHWE alKOTOJISA,



HUKOTMHA W HAPKOTHMYECKHX BEIIECTB HA HACIEACTBEHHOCTh YeEJIOBEKAa. Menuko-
TEHETUYECKOE KOHCYJIbTUpOBaHue. KpuTrnka pacCUCTCKUMX TEOPUM C MO3ULIHUN COBPEMEHHOMN
TE€HETUKHU.

OCHOBHBIE TIOHSITHS. I'eneTunka. ['ubpunonornueckuii METO/I.
HacnencrBeHHocTh. M3MeHUHMBOCTB. AJuienb. AJNbTEpHATUBHBIE NPU3HAKUA. [ E€HOTHIL
®enoturn. I'ereposurora. ['omosurora. ['mubpua. JomuHaHTHBIM Npu3HaK. PereccuBHBIM
NpU3HAaK. AHAIM3UpPYIOLIEE CKpelrBaHue. Bo3BpaTHoe ckpemmBaHue. J(Urerepo3urora.
[TonurubpunHoe ckpemuBanue. KoMmIulMMeHTapHOE  JEHCTBHE TEHOB.  OIHUCTA3.
[Tonumepusi.  Ilmeiorponusi.  MHOXKECTBEHHBIM  ayuienu3M.  KogoMUHUpOBAHUE.
CepxaomunupoBanue. Hemonnoe nomunupoBanue. ClemieHHOe HacienoBanue. [ pynmsl
cuerienns.  Kpoccunrosep. KpoccoBepHblE M HEKPOCCOBEPHBIE T'aMETBl. AYTOCOMBI.
['ereporametnblii mon. I'omoramerHbiii mnosi. CHEMVIEHHOE C TMOJOM HAaclelIO0BaHHUE.
deHoTUIIMYECKAsT U3MEHYUBOCTh. MoaudukanronHas U3MEHYMBOCTb. BapuanTa.
Bapuanmonnsiii psn. Bapuanmonnas kpuBad. Hopma peaknun. OHTOreHETHYECKAs
M3MEHUYMBOCTh. ['€eHOTUNIMYECKAass N3MEHYMBOCTh. MyTallMOHHAsE ©3MEHYMBOCTh. MyTanuu.
Myrarensl. I'ennpie Myranmu. ['eHomMHBIE MyTanmuu. XpOMOCOMHBIE  MYTAaIlUH.
KomOunatuBHass u3MeHUMBOCTh. lluTomnasmaruueckass u3MEHYMBOCTh. (CIOHTaHHBIE
MyTauuu. JlerampHble MyTalMH. 3aKOH TOMOJIOTMYECKUX PSIOB B HACIEICTBEHHOMN
U3MEHYUBOCTH.

I'enetuka uenoBeka. HacnmenctBeHHble Oose3Hu. AnbOMHK3M. bnn3HEeNoBbIl MeTon.
'emoduus. ['uGpuan3zanus COMATHUYECKUX KJIETOK. Menuko-TeHeTHYECKOe
KOHCyJIbTUpOBaHue. [lomunaktuius. [1onmyssuMOHHBIA METO.

MexnpeaMeTrHbie  cBA3M. Okosorusa. OxpaHa mpuUpoabl OT BO3JACHCTBUSA
XO3MCTBEHHOW IEATEIbHOCTH YeIOBEKa. 1€0pus JBOJIOLMHU. 3HAYECHHE U3MEHUYHMBOCTH B
spomonnu. Pusuka. HMoHwusupyroniee u3JIydeHue, IMOHATHE O [J03€ H3IYyYEHHS U
Oononornyeckor 3ammre. Xumus. OxpaHa TpPUPOABI OT BO3ACHUCTBHUS XUMHUYECKUX
IIPOU3BOJICTB.

Heoprannueckass xumug. OxpaHa HOpuUpOAbl OT HETaTUBHOIO BO3JIEHWCTBUS OTXOJOB
XUMHYECKUX Mpou3BOACTB. Pusuka. PenrreHoBckoe wusiydenue. Ilonsatue o pnose
U3Ty4YeHUs] 1 OMOJIOTUYECKON 3alluTe.

Tecmuposanue no kypcy «Peuwenue buonocuueckux 3a0au 8 xooe n0020MmoseKu K
EID» - I uac

TPEBOBAHUSA K YMEHUSIM U HABBIKAM
Yuawueca oonscnol 3name:

e (OCHOBHBIC IOHATHS MOHCKYHﬂpHOﬁ 6I/IOJ'IOFI/II/I, OUTOJIOIMHM M I'CHCTHUKMH,



ANTOpUTMBI pEIeHUs 3a/1a4, He BXOSIINE B 00s13aTeIbHBII MUHUMYM 00pa30BaHuUs
(6230BOT0 U MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH);
Odopmienue 3aiad Ha Equnom [NocygapcTBeHHOM K3aMeHe 10 OUOJI0THY;

Yuawueca oonxncnot ymema:

w

8.

9.

Pemiats HecTaHgapTHRIE OMOJIOTMYECKUE 3a7a4H, UCIOJIb3YS Pa3IMYHbIE aITOPUTMBbI
pelieHus;

Pemate pacuétHbie OMONOTHYECKUE 3a]a4Ml C MPUMEHEHHUE 3HAHUI M0 XUMUU U
MaTEMaTHUKE;

YcranaBnuBaTh MPUIMHHO-CIIEACTBEHHBIC CBSI3H, JEIaTh 0000IIECHUS, TIOTIOTHATH U
CHUCTEMaTU3UPOBATH MOJYyYCHHBIC 3HAHMUS;

[IpuMeHATh 3HaHUS B HOBBIX U U3BMCHCHHBIX CUTYAIIHSIX;

Pemate 6nosoruyueckue 3aa4u pa3HbIX YPOBHEH CIIOXKHOCTH, COOTBETCTBYIOIINE
TpeboBanusiM BY30B ecTrecTBEeHHO-HAYYHOTO TPODUIIS;

[Tonb3oBaThCA pa3TUYHBIMU MOCOOUSIMH, CTIPABOYHOM JTuTepatypoit, UuTepHeT-
UCTOYHUKAMM.
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Humepnem-pecypcot
1. ®rnc «MoA LWKONA»

Oobopyoosanue
WutepaktuHas qocka Hitachi wim mynsTuMeuitHbI poekTop
Kommerotep ¢ mporpamMMamMu nakera « 1 momMorsb»
OprrexHuka
NurepHer pecype
JlunakTuueckre pecypchl KabnHeTa OMOIOTHH
Pecypc mikonsHOM OMOTHOTEKH
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