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[Iporpamma pa3zpaboTaHa Ha OCHOBE:

®denepanpHoro 3akoHa PD ot 29.12.2012 Ne 273-®3 "OO6 o6OpazoBanuum B Poccuiickoi
®denepanuu«, CT. 2, 1. 9;

@denepallbHOTO  TOCYAAPCTBEHHOTO  00pa30BaTENIbHOTO  CTaHJapTa OCHOBHOTO — OOIIEro
oOpa3oBaHus, yYTBEPKAEHHOTO MNpuKazoM MuHHcTepcTBa 00pa3oBaHus W Hayku Poccuiickoit
Oenepanun ot 31.05.2021 Ne 287 (¢ UBMEHEHUSAMNU ).

c.AxumoBka 2023r.




HNOACHUTEJIBHASA 3AIIMCKA

[Ipennaraemenii kypc 34 uaca (1 wyac B HeZeN0), OH MOJACPKUBACT M YIIIyOJseT
0a30Bble 3HaHUS O OMOJIOTMU U HampaBieH Ha (OPMHUPOBAHUE M PA3BUTHE OCHOBHBIX y4EOHBIX
KOMIIETEHIIUH B X0/1¢ pelIeHUs] OMOJIOTUYECKUX 3a/1ad.

[Iporpamma (akyapTaTHBa IO OMOJIOTUU COCTABIICHA HA OCHOBE HOPMATUBHBIX JOKYMEHTOB:

o @epgepanbublii 3akoH P® ot 29.12.2012 Ne 273-®3 "OO6 oOpa3oBaHuM B
Poccuiickoit denepanun, ct. 2, . 9;

o  ®enepanbHbIi roCyIapCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT;

e nucbMo MunucrepctBa oOpazoBanust U Hayku P® ot 19 ampens 2011 r. Ne 03-
255 «O BBeaeHuu (enepasbHOTO TOCYAAPCTBEHHOTO 00pa30BATENHHOTO CTaHIAapTa OOIIEero
00pazoBaHUs»;

e (enepanbHBI TepeueHb YYEOHHMKOB, PEKOMEHJOBAHHBIX MUHHCTEPCTBOM
oOpa3oBanuss M Hayku P® Kk wucnonp3oBaHui0 B 00pa3oBaTelbHOM IIpoliecce B
00111€00pa3oBaTeNbHBIX YUpeKaeHUsAX, Ha 2020-2021 yu.r.,

e nucbMo MunucrepcTBa oOpazoBanus u Hayku P® Ne 08-1786 ot 28.10.2015 r.
«O pabouux nporpaMmax y4eOHBIX MPEAMETOBY;

Konuenyusa npocpammel Kypca 3akitoyaeTcsi B TOM, 4YTO €€ pa3paboTKa CBs3aHa
C pa3paboOTKON CHCTEMBbI CIEUUATU3UPOBAHHONW MOATOTOBKHU (MpoduiIbHOrO OOy4YeHHs) B
CTapUIMX KJIaccax U HallpaBJIeHa Ha peaju3alliio JMYHOCTHO - OPHEHTHPOBAHHOTO Ipoliecca,
IpyU KOTOPOM MAaKCHMaJbHO YYHUTHIBAIOTCSA HWHTEPEChl, CKJIOHHOCTH, M CIOCOOHOCTH
cTapuieKiIacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS HE Ha MPHOPHUTETE COJEp>KaHus, a Ha
MPUOPUTETE OCBOEHUS Y4YalIUMUCS CIOCOOOB JEHCTBUI, HE HaHOocs yiepd caMomy
COJICP’)KaHUIO, T.€. PA3BUTHIO MPEIMETHBIX U MEXIPEIMETHBIX KOMIETEHIHH, YTO HAaXOJIUT
OTpakK€HHE B KOHTPOJIbHO-U3MEPHUTENbHBIX Marepuanax EI'D. Kypc TecHo cBsa3aH ¢
ypokamu oOmield Ouojioruu U cooTBeTcTBYeT TpedoBanmsim DI'OC.

Axmyanbnocmp yMEHUs — pemiatb  3aJaud 1Mo OWMOJIOTMM  BO3pacTaer B
cBs3u ¢ BBemeHueM EI'D mo Owosiormu, a Takke C TEM, YTO HEOOXOAMMO TPUMEHSTH
3HaHMs ~ Ha mpaktuke. Kypc  TecHO cBA3aH ¢ ypokamMu ~ o0mieid  Ouosnoruu
u cootBeTcTBYeT TpeboBanusm DI'OC.

Pemenue 3a1ad o ouonoruu
JaeT BO3MOXKHOCTh JIydllle TO3HaTh (yHAAMEHTaJbHBIE OOLIEOMONIOTHYECKUE MOHSATHS,
OTpaXkarolue CTpoeHUEe M (PYHKIMOHUPOBAHUE OHOJIOTMYECKUX CHUCTEM Ha BCEX YPOBHIX
OpraHu3aly KU3HU.

Pemenue 3aau o ouonoruu MO3BOJISIET TaK¥kKe
yrayOUTh W 3aKpenuTh 3HAHMS MO pazfenam  obuieil Ouonoruu. OTPOMHYIO Ba)XXHOCTb
B HENPEPHIBHOM OOpa30BaHUU NPUOOPETAIOT BOIMPOCHI CAMOCTOSITENLHOM pabOThl ydaIIuXCs

, yMEHUE MBICITUTE CaMOCTOATENIHHO 51 HaXOJHUTh pelIcHueE.
Coznarorcsi ycioBHS JUIsl MHIUBUAYAJIbHOW M TPYNNOBOM (OPM JEATENBHOCTH YUaIIHXCS.
Taxkoe coyeTaHue JBYX dbopm OopraHu3aiuu
CaMOCTOSITENILHOM ~ pabOThl HA ypoKaxX aKkTHUBU3HMPYeT cJabblIX ydamuxcs ¢ JaeT
BO3MO>HOCTB g bepeHInpoBaTh IIOMOIIIb, croco0OcTByeT BOCIIUTAHUIO
B3aMMOTMIOMOIIA u KOJUIEKTHBHU3Ma.

Co3maer TarKke YCIOBUS il OOYYEHHUS ydYalluXxCs CaMOKOHTPOJK W CaMOOIIEHKE. DTO
(dbopMuUpyeT TBOPUYECKOE OTHOIICHHWE K TPYAY BaKHOE IS 4YelloBeKa Jr000W mpodeccuu u
SIBIISICTCSI Ba)KHBIM yCIIOBHEM YCIEIIHOTO,
Ka4eCTBEHHOTO BBIMOJIHCHHS UM CBOMX OOSI3aHHOCTEH.

Ocobennocmamu npozpammsl Kypca sSBISETCS TECHas CBSI3b €r0 COACPIKAHUS C
ypokamu 0OIel OHOJOTMH M COOTBETCTBHE TpeOOBaHUSAM [0CynapCTBEHHOTO CTaHIapTa.
[Tonbop warepuajoB [Uis 3aHATHH OCYIICCTBISAETCS HAa OCHOBE KOMIICTEHTHOCTHO -



OPUEHTUPOBAHHBIX 3aJlaHHii, HAMpPaBICHHBIX HA  pa3BUTHE TPEX YPOBHEH OOY4EHHOCTH:
PENpPOLYKTUBHOIO, IPUKIIATHOIO ¥ TBOPYECKOTO.
Ilenwio kypca aenaemca:

e ConeiicTBoBaTh (HOPMHUPOBAHHUIO MPOYHBIX 3HAHUW MO0 OONICH OHOJOTUHU, YMEHHUH U
HABBIKOB peuleHus 3a1a4 st caaun EID.

e O000UINTh, CHCTEMAaTU3UPOBATh, PACHIMPUTH W  YIIYOUTh 3HAHHUA  yJalIUXCS
c(OpMHUPOBATH/aKTyaTH3UPOBATh HABBIKH PELICHHUS OHOJIOTUYECKUX 3a]ad Pa3IUYHBIX THUIIOB.

e JlaTb yYEHHMKY BO3MOKHOCTb pEaJI30BaTh CBOU MHTEUICKTYAJIbHbIE W TBOPYECKHE
CIOCOOHOCTH, HWMEIOIIMECS 3HAHWA W YMEHHS B JIDYTUX 00JacTAX JeSTeIbHOCTH TIpU
BBIIIOJIHEHUH NIPOEKTHON pabOTHI.

e JlaTh y4€HUKY BO3MOXHOCTh OLIEHUTh CBOM CKJIOHHOCTH M MHTEPECHI K JIaHHOI 00jacTu
3HAHUA

3aoauu:

1.®@opMHpOBaTh CUCTEMY 3HAHUMU MO0 TJIABHBIM TEOPETUYECKUM 3aKOHAM OHOJIOTHH.

2.CoBepIIeHCTBOBATh YMEHHUE peliaTh OHOJOTUYECKHE 33add PENpOJTyKTHBHOTO
MPUKIIATHOTO ¥ TBOPYECKOTO XapaKTepa

3.Pa3BuBaTh KITIOYEBBIC KOMITETEHITUH : YIeOHO - MIO3HABATEIbHBIC, MH(POPMAITUOHHBIC
, KOMMYHUKATHUBHBIC ,COIIHATTLHBIC.

4.Pa3BHUBaTh OMOJIOTMYECKYIO HHTYHIIMIO, BEIPA0OTATH ONPEACICHHYIO TEXHUKY, YTOOBI
OBICTPO CIPABUTCS C MPETOKCHHBIMH SK3aMEHAIIMOHHBIMHA 3a/IaHUSIMH.

Ili1anupyemblil pe3yJbTaTbl OCBOCHMS JJIEKTHBHOIO Kypca

Jluunocmmuvie pesynromamul:

-HaY4YUTbCS MIOHUMATh OCHOBHbIE (DaKTOPBI, OMPEIEIIAIONINE B3aUMOOTHOIIICHHS YEJIOBEKa U
MIPUPO/IbI, 0CO3HABATH LIEIOCTHOCTH MPUPOJIbI, €€ MECTO U POJIb B COBPEMEHHOM MUDE;

- popMUpPOBATh T'YMAHUCTUYECKHE U IEMOKPATUYECKUE [IEHHOCTHBIE OpUEHTAIH, TOTOBHOCTh
CJIeIOBaTh STUYECKUM HOpMaM MOBECHHS B IOBCETHEBHOM KU3HU U MPOU3BOICTBEHHOMN
NesITeNIbHOCTH;

-yMETh PeaJn30BbIBATh TEOPETUUECKOE [TO3HAHUE MPUPOIbI HA MPAKTUKE;

-TOTOBHOCTH YYaIlIUXCS K MOCTYIKAM U JEHCTBUAM Ha 0J1aro Mpupobl, 0CO3HaHUE 3HAYHUMOCTH
1 OOITHOCTH TJIaBHBIX SKOJOTHYECKHUX MPoOIIieM;

-MIOHMMaHUEe [IEHHOCTH KU3HU U OTBETCTBEHHOCTH 3a HEe;

-TOTOBHOCTb OTKPBITO BBIPAXKATh CBOIO MO3UIIMIO B TUCKYCCHH.

Memanpeomemnvie pesyiomamol

-Hay4IHUTCS ONPEICIIATh LIEJIM CBOCTO 00YUEHHsI, CTABUTh U GOPMYIIUPOBATH JIsi ceOsl HOBBIC
3a7a4M B yueOe U MO3HABATEILHOM JISSITEbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOCH
[I03HABATEIbHOM EATEILHOCTH;

-BBIJIBUTaTh BEPCHH PELICHHS IIPOOIEMEI;

-COCTaBIIATh (MHAWBUIYAILHO WJIH B TPYIIIE) IUIAH PEHICHHUs MPOOIeMbl (BBITOJHEHHS MTPOEKTA);
-paboTh 10 IJIaHy, CBEPSTh CBOM JCUCTBUS C IEINBIO;

-aHaJIM3UPOBATh MOJYYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIbI HA OCHOBE CPaBHEHMUS;
-CpaBHHUBATh, KJIACCUPHUIIMPOBATH OUOJIOTHYECKUE OOBEKTHI Pa3HBIX YPOBHEH OpraHU3aliy U
000011aTh (haKThI U SIBICHUS; -
-BBISBJISTH IPUYMHBI M CJICJCTBUS SBJICHUMN B )KU3HU OUOJIOTHUECKUX OOBEKTOB, CTPOUTH
JIOTHYECKOE PacCyXICHUE, BKIIIOYAOIIEe YCTAHOBJICHUE MPUYNHHO-CIICICTBEHHBIX CBSI3€H MpH
OINHMCAaHUH TIPOIIECCOB; -
peoOpa3oBbIBaTh HH(OPMAIIMIO U3 OJTHOTO BUA B APYroi (TaOJIUILy B TEKCT, COCTABIIAThH
KJIACTEPhI; OMIOPHBIC CXEMBI ).

-HaXOJIUTh BO3MOXHBIC HCTOUHHUKU HEOOXOUMBIX CBEJICHHIA, TPOU3BOIUTH MMOUCK WH(POPMAIIHH,



aHAJIM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTD.
-aHAIM3UPOBATh (PAKTHUECKUI MaTepHal, JOTUYECKH JyMaTh U PACcCyXAaTh U MPOSBIATH
M300peTaTeNIbHOCTh IPU PEHICHUH OCOOCHHO TPYAHBIX 3a/1a4.

KommyHnukatusuble YV /I:

-HaY4YUTCS OTCTaUBaTh CBOIO TOUKY 3PEHUS;

-apryMEHTHUPOBAHO OOBSICHSITH BHIOOP OTBETA;

-paboTath B TpyIIEe CBEPCTHUKOB IPHU PEIICHUH MMO3HABATEIBHBIX 33724 CBSI3aHHBIX C
M3y4eHHEM OCOOCHHOCTEH CTPOCHHMS U )KU3HECATEIIbHOCTH OUOJIOTHIECKUX OOBEKTOB Pa3HBIX
YPOBHEW OpraHu3aluy;

-IJIAaHUPOBATH COBMECTHYIO JI€ATEIbHOCTD, YYUTHIBATH MHEHUE OKPYKAIOLIUX U OLICHUBATh
cOOCTBEHHBIN BKJIAJ] B I€ATEIbHOCTD TPYIIIIHI.

IIpeomemnvie pezynomamuol.

Y4eHuk HayduTcs:

-COCTaBJISITh CXEMBI POJIOCIOBHBIX U CXEMbI IIPU PELIEHUH M'€HEeTHUECKUX 3aay;

-IIPUBOJUTH NIPUMEPHI BKJIa/1a YUEHBIX B pa3BUTHE T€HETUKHU U MOJIEKYJIIPHOM OMOJIOTHH;
-OCYILLECTBIIATH KIaccu(UKalNI0 0OOBEKTOB 110 YPOBHIM OpPraHU3alNN;

-IIPUMEHATH OOIIeHAYYHbIE, YACTHBIE METO bl HAYYHOTO MO3HAHUS C 1IeJIbI0 U3Y4EHUs
T€HETUYECKUX MPOIIECCOB U SIBICHUN, COBPEMEHHYIO TEPMUHOJIOTHIO T€HETUKHU I 00BbSICHEHUS
OMOJIOTMYECKHUX 3aKOHOMEPHOCTEH MeTa00mM3Ma B KIIETKE;

-OLIEHMBATh COLIMATIBHO-ITHYECKHE U TIPABOBbIE MPOOIeMbl IPUMEHEHNUS 3HaHUN TEeHETHKU U
MOJIEKYJISIpHOM OMOJIOTHY Ha MPAKTHUKE;

-00BSCHATH MEXaHU3MbI HACJIEICTBEHHOCTH U U3MEHYUBOCTH; -
-apryMEHTHPOBaTh, IPUBOAUTH 10KA3aTEIbCTBA HEOOXOIMMOCTH OXpaHbl OKPYKAIOLIEH cpeabl;

Y4eHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS:

-BBIJIBUTaTh TUTIOTE3bl O BOZMOXKHBIX MTOCJIECTBUSAX UCIOJIb30BAHUS 3HAHUN TE€HETUKU B
MPaKTUYECKON JesITEbHOCTH YeJIOBEKa U BIMSIHUE 3TUX JEHCTBHI B 3KocHucTeMax u 6uocdepe;
-apryMeHTHPOBATh CBOIO TOUYKY 3pEHUS B XOJI€ IUCKYCCUU O TJI00ATbHBIX SKOJIOTMUECKUX
npo0ieMax; HHTEPIPETUPOBATh Pe3yIbTaThl TeHETUYECKUX 3a/1a4 U JIeNIaTh BHIBOJIbI HA OCHOBE
MOJIy4YE€HHBIX Pe3yJIbTaTOB;

-COCTaBJISITh COOCTBEHHBIE 337a4U 110 TEHETUKE.

COJAEPXAHUE KYPCA
BBenenue — 2 yaca Bseodenue 6 npeomem

Pecypchl yueOHOTO yernexa: 00ydeHHOCTh, MOTHBAIIUS, TTaMSITh, BHUMaHHUE,
MOJIATbHOCTbh, MBIIINICHHE, IEATEIbHOCTh. KOHTPOJIb, CAMOKOHTPOJIB.

MoTuBals Ha ycrex: MaTpulla HHAWBHIyalbHOTO ycIieXa, HHIMBUyalbHasI
MporpaMMa pa3BUTHUs 00IIey4eOHBIX HABBIKOB.
1.Pewenue 3a0ay no meme
«OcHogHule ceoticmea dncusoeo. CucmemHas opeanuzayusi HcuzHuy-1 vac
3axkpennenue 0CHOBHO20 cOOePICAHUSL MeM 8 X0Oe pelleHUsi OUOIOSUYECKUX 3A0aY.:

buonorus - Hayka o XU3HU M ee 3aKkoHOMepHOCTsX. [Ipeamer, 3amauu, METOIBI U
3HaueHue Ouonoruu. CBs3p OHONOTHHM C JAPYTUMH HayKamMH, €€ MeCTO B CHUCTEME
€CTECTBEHHOHAYYHBIX M OMOJIOTUYECKUX IUCHMIUIMH. buomorus B cucteme KylbTypbl. MecTo
O0uo0THH B POPMUPOBAHUU HAYUHOTO MUPOBO33PEHUS M HAYYHON KapTUHBI MHUpA.

OcHoBHbIE TpHU3HAKK >KUBOTrO. OmpenerneHrne MOHITHS <«OKU3HBY». bHoIormueckas
dbopMa CyliecTBOBaHHUS MaTepUU. YPOBHU OpraHU3allid >KUBOM MaTepud M TPUHIMUIBI UX
BBIJICIICHHSI.

OcHosnvie nowsmusi. buonorus. JXuznb. OCHOBHBIE NPU3HAKH >KMBOTO. YPOBHHU
OpraHM3alui >KUBOW Marepud. Meroabl u3ydeHuss B Ouonoruu. Kierka. Tkaws. Opras.
Opranusm. [onynsust u Bua. buoreonenos. buocgepa

Pa3nea 1. Pemmienne 3apa4 no reme «MouiekyasipHas OuoJiorusi»-6 yacos



3aerHHeHI/Ie OCHOBHOI'O COJICpIKaHNA TCEM B XO4C PCUHICHUA OHOJIOTHYCCKHX 3agay:
1. Xumuueckutl cocmae Kiemkiu. HQOPZGHM'{€CKM€ eeuecmea.

XuMHYeCKHE DJIEMEHTEI U BX POJIb B KJICTKC. HGOpFaHI/I‘-IeCKI/Ie BCIICCTBA U UX POJIb B
KUBHEACATCIIbHOCTH KIICTKHU. BOIla B KJICTKC, B3AUMOCBA3b €€ CTPOCHUSA, XUMHUYCCKUX CBOMCTB 1
Oouonornyeckoil pomu. Coam HEOPraHMYECKHMX KHUCIOT, MX BKJIaA B obecrmedeHue
KUBHCACATCIBHOCTH KIICTKU H TMOAACPKAHUC TOMCOCTa3a. Hounpl B KIICTKE, HX q)YHKIII/II/I
OcMoTHYecKoe JaBlIeHHE U TYProp B KiieTKe. bydepHbie cUCTeMBI KIIETKH.

2. Xumuweckuii cocmae kiemku. Yaneeoowt. Jlunuowl.

VYrieBoabpl B KU3HENEATECIBHOCTH PACTCHHWM, J>XUBOTHBIX, TpHOOB U OaKTEpHil.
CrpykrypHble M (yHKIMOHAJIbHbIE OCOOCHHOCTM MOHOCAaXapuJoB M  JHCAXapuOB.
BbuononuMmeps! - nonucaxapuabl, CTPOCHUE U OMOJIOTHYECKas POJb.

XKupsl u aunuabl, OCOOEHHOCTH HUX CTPOEHUS, CBs3aHHbIE C (YHKIIMOHAJIHHOM
AKTHUBHOCTBIO KJIETKH.

3. Xumuyeckuii cocmae knemku. benku.

Opranuyeckue BeliecTBa KieTKu. buononaumepsl — 6enku. CTpyKTypHasi opraHu3alius
6enkoBbIX MoJiekys. CBoiicTBa OenkoB. [leHaTypauus U peHaTypauus — OMOJOTHYECKHI CMBICIT
u 3HaueHue. OyHKIUU OEeNKOBBIX MOJEKyld. depMeHThl, UX pojib B 00ECHEUYEeHUU IMPOLIECCOB
x)u3HeaesTenbHocTu. Knaccudukarnus GpepmMeHToB

4-5. Xumuueckuii cocmag xnemku. Hyxneunoswvie kuciomai.

HyknennoBble KUCHOTHI, UX poib B KieTtke. Mcropusa uszyudenus. JHK — momekyna
XpaHeHusi HacjieactBeHHOW wuHpopManuu. CtpykryprHas opranm3anus JIHK. Camoynsoenue
JIHK. PHK, ee Bumbp1, 0COOCHHOCTH CTPOCHUS ¥ PYHKITHOHUPOBAHHS

AT® — 0OCHOBHOM aKKyMYJISTOP PHEPruu B KieTke. OCOOEHHOCTH CTPOCHUS MOJIEKYIIbI
u ¢pyakiun AT®. Butamunsl, CTpoeHHEe, UCTOYHHUK MOCTYIJICHUS U POJIb B OPTraHU3ME U KIIETKE.

6. Tecmuposanue no pazoeny «MonekynapHnas buonocus»

OcHOBHBIE NOHATHA. AMUHOKHUCIIOTHI. AHTHKOJIOH.
IuapodunsrocTs. I'mapodobHOCT. ['mukomnportenapl. ['yanun. enatypamus. JTHK. Komos.
Kommnementapaocts. Jlunonporeunsl. JIokyc. MakposnemenTsl. MukposiaeMeHTsl. MoHOMED.
Hykneonporeuapl. Hykneotun. Ocmoc. [lonumep. Ilomunentun. Ilentuanas cszb. PHK.
Tumun. ®epmenTsl. [{uto3un. Ypanui.

Mexnpenmernble  c¢Bsi3u. Heopranmueckass  xumusa.  XUMHUYECKHUE  BJIEMEHTHI
nepuoguueckoit cucrembl J[.M.MenneneeBa. Monbl (kaTuoHsl W aHuoHBI). Boma u apyrue
HEOPraHUYECKHE BEIIECTBA, CTPOCHUE MOJIEKYJ] M CBOMCTBa. [luccommanus >3J€KTPOJIUTOB.
Opranunyeckass xumusi. OCHOBHBIE TPYMIBl OpPraHUYECKUX coequHeHuil. bydepHbie pacTBOpHI.
®uzuka. Ocmotuueckoe napienue. Auddysus u ocmoc.

Pasnen 2. Pemenne 3apa4 no teme «lurosorus» -11 yacon
3akpenJieHue OCHOBHOI'Q COJICPKAHUS T€M B X0/ pellleHUs OM0J0rHYeCKNX

3ajgad:

1. Lumonocus xkax nayka.

Hpe,[[MCT, 3aga4d U MCTOAbI COBpeMCHHOﬁ LIUTOJIOTUH. MeCTO IIMTOJIOTUM B CHCTEME
C€CTCCTBCHHOHAYYHbBIX U OMOJIOTUYECKUX HayK. I/ICTOpI/ISI Pa3BUTHA LUTOJIOTUA. TeopeTqucxoe nu
MPaKTUYICCKOC 3HAUYCHUC LUTOJIOTHYICCKHUX HCCIIeIOBaHUI B MCIUIHHC, 3ApaBOOXPAHCHUMU,
CCJIIbCKOM XO3$IﬁCTBC, ACJIC OXpaHbl HPUPOABLI U APYTUX C(bean YeJIOBEYECKOM ACATEIbHOCTH.



Ucrtopusa otkpbiTue kieTku. Kinetounas teopus. OCHOBHBIE IOJIOKEHUS IEPBOI
KJIETOUHOM Teopun. CoBpeMeHHas! KJIETOYHAsI TEOPHUsl, €€ OCHOBHBIE NIOJIOKEHUS U 3HAUCHUE [
pa3BHUTHS OMOJIOTHH.

2.  CmpoeHue kiemxu u eé opeanouowl.

[Tna3marnyeckass memOpaHa W oOojouka kieTkn. CTpoeHne MeMOpaHbl KIIETOK.
[IpoHUKHOBEHME BelIECTB dYepe3 MeMOpaHy KIETOK. Buabsl TpaHcropra BeEIECTB 4epes
LUTOIIA3MATUYECKYI0 MEMOpaHy KJIETOK (ITaCCUBHBIM M AaKTHBHBIA TPAHCHOPT, HK30LUMTO3 U
3H01UTO3). OCOOEHHOCTH CTPOEHUS 000JI0UEK MPOKAPUOTHUECKUX U 3YKAPUOTUUECKUX KIIETOK.

Huronnasma u ee CTpyKTypHble KOMIOHEHTbl. OCHOBHOE BEIIECTBO LUTOILIA3MBI, €T0
CBOMCTBa U (QYHKIUH.

SAnpo uHTEepdazHON KiIeTKH. XUMUYECKUIM COCTaB U CTPOEHUE sijipa. 3HaUYeHue sapa B
oOMeHe BeIleCTB U Iepeiade TeHeTHYeCKo HHpopMauu. S apbIiKko, 0COOEHHOCTH CTPOEHUS U
¢byHKIMH. XPOMOCOMBI, IOCTOSIHCTBO uuciaa W (GopMbl, TOHKoe cTpoeHue. IloHstue o
KapuoTurie. ["armonaHbIi U TUTUIOUIHBIN HAOOPBI XpPOMOCOM.

Annapar onbmxu. CTpoeHue, pacrojioKe€HHE B KJIETKaxX >KMBOTHBIX M pPAaCTEHUH,
¢byHKIMKM annapara ['oJIb/KU: CHHTE3 MOJIMCAaXapuloB U JUMUAOB, HAKOIJICHHE U CO3pPEBaHUE
ceKpeToB (OeNKH, JUMUABI, MOJUcCaxapujibl), TPAHCIOPT BEIIECTB, POJb B (OPMHUPOBAHUU
m1a3MaTH4eckoi MeMOpaHsbl U 1u30coM. CTpoeHue U (GYHKIIMH JTU30COM.

Oupomnazmarudeckas cetb (DIIC), ee tunbl. OCOOEHHOCTH CTPOEHHS arpaHylIspHOI
(rmagkoit) m rpanyiaspHod (mepoxomaroi) OIIC. 3nauenue rnagxoit OIIC B cuHTe3e
MoJIMCcaxapuJ0B M JIMMHIOB, WX HAKOIUICHMM W TpaHcmopre. 3amurtHas ¢yaknus OIIC
(W30S ¥ HEWTpaU3aIvsl BPEIHBIX I KIeTKH BemiecTB). DyHkiuu mepoxoBatoi IIIC
(yuactue B cuHTe3€ OENKOB, B HAKOIUIEHUU OEIKOBBIX MPOAYKTOB M HUX TPAHCIOPTE, CBS3b C
JIPYTUMHU OPraHOUAAMH B 000JIOYKOM KIETKH).

Pubocombl, 0cOOEHHOCTH CTPOCHUS U POJIb B OMocuHTe3e Oenka. [lonmuprubocomsl.

Bakyonu pacTuTEnbHBIX KIETOK, X 3HaueHue, cBsizb ¢ DIIC.

[TmacTuapl: JIEWKOTUIACTHI, XJIOPOILIACTBI, XpOMOIUTacThl. OCOOCHHOCTH, CTPOCHHE M
¢byakuun mnactua. JHK mmactun. Tpoucxoxaenue xmoporuractoB. B3zaumHoe mpeBparieHue
TJIaCTU/L.

MutoXoHApUHM, CTpoeHHE (HapyXHass W BHYTPEHHsSII MeMOpaHbI, KPHUCTHI).
Muroxonnpuansisie JIHK, PHK, pubocomsl, ux ponb. OyHKIME MHUTOXOHAPUNA. [ UIIOTE3BI O
MIPOUCXOXKIACHUU MHUTOXOHJApHH. 3HaueHHWE BO3ZHUKHOBEHUS KHUCIOPOJHOTO JbIXaHUS B
IBOJIIOIHH.

Knerounslii nentp, ero crpoenue u Qynkuuu. OpraHoujsl aBwkeHus. Kierounsie
BKJIFOUEHUS — HETIOCTOSIHHBIN OpraHoU]| KIETOK, 0COOCHHOCTHU U (PYHKIUU.

3. @omocunmes

OOmeH BemiecTB ¥ dHepruu. [IoHATHE O MIACTUYECKOM U SHEPTreTHUYECKOM OOMEHE.

@®ortocunre3. CBeroBas U TeMHOBas (a3pl (HOTOCHHTE3a, OCHOBHBIE IPOIIECCHI,
npoucxosamue B 3TH (a3pl. OCHOBHbIE HTOTH CBeTOBOM (a3wl - cuHTe3 AT®, BhIIENeHUE
KHACIOpoJa, 0O0pa3oBaHME BOCCTAHOBJIEHHOTO  HMKOTHHAMUIAJCHUHIUHYKIeoTHI(dochaTa
(HAA®D-H2). dotodochopunupoanue. CymmapHoe ypaBHeHHE (oTocuHTe3a. llepBuuHble
npoaykThl ¢otocuHTe3a. DOTOCHHTE3 M ypoXkKal CelIbCKOXO3AUCTBEHHBIX KyabTyp. Ilyrm
MOBBIIIEHUS  NPOAYKTUBHOCTH  CEJIbCKOXO3SMCTBEHHbIX  pacteHuil. K. A.Tumupszes o
KOCMHUYECKOW POJIN 3€JIEHBIX PACTEHNN. XEMOCHUHTE3 U €T0 3HAUEHUE B IIPUPOJIE.

4. Duepeemuyeckuil oomen

DOHepreTuyeckuii OOMEH B KIETKE M €ero OHOJOTHYECKHH CMBICI. DTambl
SHEPreTUYEeCKOT0 OOMEHa, MPUYPOUYEHHOCTh 3THX MPOIIECCOB K OIpENeIEHHBIM CTPYKTypam
KJIeTKH. 3HaYyeHne MUTOXOHIpuil 1 AT® B sHEpreTuueckoM oOMeHe.

7. Buocumnmes benxka



buocunTe3 OenkoB B KIETKe M €ro 3HaueHWe. Poiib TeHOB B OHMOCHHTE3e OENKOB.
I'enernyeckuit ko4 U ero CBOMCTBa. JTambl OMOCHMHTE3a Oenka. Peakiiuu MaTpUyHOTO CHHTE3A.
Perymsiuust  cunTe3a OenkoB. ['eH-perynsTop, TIeH-onepaTtop, CTPYKTYpPHbIE T€HBbl, HX
B3auMoaeicTeue. [IpuHIMN 0OpaTHOW CBSI3M B perymsiuud  (QyHKIMOHUPOBAHUS TEHOB.
CoBpemeHHbIE NPECTABICHUS O IPUPOJE FeH

8. Tunwl Oenenusi kiemox

JKu3HeHHbIN UK KJIETKU U ero dtamnbl. [[oaroToBka KIETKU K AeNIeHuI0 — uHtepdasa,
ee IMepuojpl (MPECUHTETUYECKUHM, CHHTETUYECKUM, IOCTCUHTeTHYecKui). buonoruueckoe
3HaueHue uHTep@asbl. Anonto3. MUTOTUUECKUIN UK.

AmuTO3 U ero 3HaueHue. MUTO3 - HUTOJOTHYECKAss OCHOBA OECIIOJIOT0 Pa3MHOMKEHUSI.
®da3bl MUTO3a, X XapakTepucTuka. CTpyKTypHbIE U3MEHEHUS U PU3NOJIOTUYECKHE 0OCOOEHHOCTH
OpraHoOMJIOB KJIETKM BO BpeMsi MUTOTHYECKOTo JeleHMs. BepeTeHo JeneHus, CTpOeHuE u
(GyHKIMY HUTEH BepeTeHa. bruosornueckoe 3HaueHnEe MUTO3A.

Meiio3 - NMTOJIOTUYECKAsi OCHOBA IMOJIOBOTO pa3MHOKeHus. [lepBoe neneHue meiiosa,
ero (asbl, UX XapaKTepUCTUKA. Y MEHbBIIIEHNE YHCIIa XPOMOCOM KaK pe3ysIbTaT MepBOTo AeIEHUS.
Bropoe nenenue meiiosa, ¢a3bl, UX XapakTepucTHKa. buonornueckoe 3HaueHue Meiiosa.

9. bBecnonoe u nojlo6oe paA3MHONCEHUE.

®dopMbl B CIOCOOBI Pa3MHOKEHHUST OPraHu3MOB. becmosioe pazMHOXKEHHE, €r0 BUIBI U
3HaueHue. [lomoBoe pa3MHOXKEHHE, €ro BHIbl U JBOJIOLUMOHHOE 3HaueHue. OOmas
XapaKTepUCTUKa M OCOOCHHOCTHM pPa3MHOXKEHHUSI OCHOBHBIX Tpynn opraHu3moB. PasButue
MY>KCKHUX U )KEHCKHUX MOJIOBBIX KJIETOK Y )KUBOTHBIX U PACTCHUH.

10. Onmocenes — unousudyanvHoe pazeumue opeanu3mos.

OmnonoTBopeHre U ero Tumbl. OIIOJOTBOPEHHUE U Pa3BUTHE 3apOJIbIIA Y KUBOTHBIX.
OcHoBHBIE 3Tanmbl AMOPHOHAJIBHOTO pPAa3BUTUS JKUBOTHBIX.  B3aumopeiictBue 4yacrteit
pa3BHUBAIOIIETOCS 3apojblilla. buoreHeTHueckuid 3aKOH, €ro COBPEMEHHAas WHTEpIIpEeTalus.
[TocTaomOproHanbHOE pa3BuTHE. BpeaHoe BIMSAHME alKOroJig, HUKOTHHA, HApKOTUKOB,
3arpsi3HEHUs OKpY>KarolIeil cpeibl Ha pa3BUTHUE 3apObIIIa KUBOTHBIX U YEJIOBEKA.

OOmiass xapakTepucTHKa ¥ OCOOCHHOCTH pPa3MHOXEHHUS BHUPYCOB, OakTepHii,
BOJIOpOCTIEi, MOXOOOpPa3HBIX, MANOPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX, MOKPHITOCEMEHHBIX,
rpu0oB ¥ nuIaiHUKOB. CMeHa (a3 B KU3HEHHOM IUKIIE.

11. Tecmuposanue no pazoeny «L{umonozusny

OcHoBHbIe NOHATHA. ABTOTPO(B.. AMUHOKUCIOTHL. AHaO0IM3M. ACCUMUIISAIUS.
AntukonoH. Anmnapar ['osnbpku. AKTHBHBIN TpaHcnopT. AspoObl. bakrepuodaru. buocuntes
Oenka. bpoxxenue. Bakyousb. Bxiarouenus. ["artounnelii Habop xpomocoM. JlurmoniHeiii Habop
xpomocoM. ['en. I'enermueckuii xon. I'enom. I'enorumn. I'mapodunsHOCTh. ['HapohoOHOCTS.
I'muxomus. I'mukokamukce. I'mukonporewasl. I'pana. I'yanun. [enartypauumd. JuccuMumnsanus.
JHK. JIprxaTenbHbIi cyocrpar. Kiierounoe npixanue. Kapuomnasma. KaraGomuszm.
Kucnoponusiii sran. Komon. KommiiementapHocts. Kpucra. Jleiikomnactel. JIuzocoma.
Jlumonporeuapl. Jlokyc. MakpoanemenTsl. Matpukc. Marpuunbsiii  cunTe3. Merabonusm.
MukpoTtpyOouku. MukpodpmiamenTsl. MukposnemMeHTsl. MonHomep.  HykieonmpoTeusl.
Hyxneorun. Omnepon. Opranounel. Ocmoc. Omneparop. Ilmactuasl. IInnomuros. Ilommmep.
[Momunentua. [lentuanas cBs3b. [Ipokapuotsl. Penpeccop. Pubdocomsl. PHK. CITIU. Crpoma.
CrpykrypHuble renbl. Tpancnauus. Tpanckpunuusa. Tpunner. Twnakounn. Tumuz. Paronuros.
DepMeHTHI. Xioporutacr. XpoMaTuH. XpOoMOILIACT. Xpomocoma. Lentpuoin.
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Huronnazmaruueckass  memOpana.  [uto3un.  Ypauun.  ®otocunre3.  XeMOCHHTE3.
DK301MT03. DHAOLUUTO3. DHAOIUIaA3MaTUUECKas CETh. DYKapHOThl. Sapo. Anpeiiko.

becrionoe  pasmHokeHue. BereratuBHoe — pasmHOxeHue. 3urora. [lonoBoe
pasMHoxeHue. IlouxkoBanue. AnonTo3. JKusHeHHbll nuki kinetku. Cnepmarozoua. Cnopa.
Sitnexnerka. Amuto3. Mwuto3. Meiio3. Llentpomepa. Hurtepdaza. Ilpodaza. Amnadasza.
Mertadaza. Temodaza. Bepereno nenenus. buBanent. ['eHeparuBHas TkaHb. ['oMoJIOTHYHBIC
XpoMocoMbl. [[BoitHoe omonoTBOpeHue. 3apoasiieBblii Memok. Konbtorauusa. Kpoccunrosep.
Penyknmonnoe nenenue. Cnepmartorene3. OBorene3. JKusHeHHBIM 1wk, ['amerodur.
Cropodur. buorenermueckuii 3akoH. biactyna. bimactomep. OmnomorBopenue. OHTOreHe3.
Buyrpennee omnonotBopeHue. HapyxHoe omionoTBopeHHe.  3apOAbIINIEBbIE  JIUCTKH.
Opranorenes. [laprenorene3. OMOpuoHanbHOE pa3Butue. I[locTaMOpHOHATBEHOE pa3BUTHE.
®dwunorenes. Dkroaepma. DHTOAEpMa. Me3oaepma.

Me:xknpeamerHnble  cBsa3M. Heoprannueckass  xumusa.  XUMHYECKHE  DJIEMEHTHI
nepuoanueckoir cucrembl J[.M.MenneneeBa. Monsl (katuoHel M aHuWOHBI). Boma u npyrue
HEOpPraHUYeCKHUe BEIECTBA, CTPOCHME MOJEKYd U cBoiicTBa. Jluccomuanusi >I€KTPOJHUTOB.
Oprannyeckast xumusi. OCHOBHbIE TPYNIbl OPraHUYECKUX coequHeHHi. bydepHbie pacTBOpBHI.
®usnka. Ocmotnueckoe nasieHue. Juddysus m ocmoc. boranmka. OcoOEHHOCTH CTpOEHUS
KJIETOK pacTeHnid. OTIWYHUS paCTEHUN OT )KUBOTHBIX. 300510THsI. OCOOCHHOCTH CTPOSHUS KIETOK
KUBOTHBIX. OTINYMS )KUBOTHBIX OT PACTCHHUI U TPHOOB

boranuka. OcoOeHHOCTH CTpoeHUST M pPa3MHOXKEHUS pacTeHuil. BereratuBHoe
pazmHoxxenue. [IpuBuBku. Opransl pacteHuid, ux crpoeHue u pynknuu. CTpoeHue 1BeTKa —
opraHa ceMeHHOTro pasMHOXkeHus. OmnbuteHue. 3oosorusa. OCOOCHHOCTH Pa3MHOXKEHUS
KUBOTHBIX PAa3IMUHBIX cHcTeMaTudeckux rpymnm. CrnocoObl OMIOJAOTBOPEHHUS Y >KMBOTHBIX.
[ToctaomOproHanpHOE pa3BUTHE HACEKOMBIX. LMK pa3BUTHS 3€MHOBOJHBIX. AHATOMUSL.
Oco6eHHOCTH SMOPHUOHAIEHOTO Pa3BUTHS YeJIOBEKa

Pa3nen 3.Pemienue 3axa4 no reme «I'eneruxka»-11 yacos
3akpenJieHue OCHOBHOIO CO/IePKAHUSA TeM B X0/le pelieHUs 0M0JIOrHYeCKHUX

3azaud:

3. Hezasucumoe nacneoosanue NpUu3HaKos

[Ipeamer, 3amaun U MeToabl reHeTUKU. OCHOBHBIE pa3/iebl TeHETUKU. MeCTO reHeTUKHU
cpeay OMOJIOTUYECKUX HayK. 3HAU€HHE FeHETHKU B pa3paboTke mpoOiaeM OXpaHbl IPUPOIBL,
3/1paBOOXPAaHEHHUs, MEIMLIUHBI, CEJIbCKOTO X035icTBa. [IpakTnueckoe 3HaU€HNE TeHETUKH.

['Mennenp — OCHOBOIIOJOXHUK T€HETUKH. MeToJl TIeHETHYEeCKOro aHalau3a,
paspabotanHbnii [.Menaenem. ['eHeTmyeckas cuMBoJika. [IpaBuia 3amMcu  cxem
CKpELIUBAHMUS.

HacnenoBanue mpu MOHOTHMOPHIHOM CKpeUIMBAaHUHU. JJOMMHAHTHBIE U PELIECCUBHBIC
npu3Hakd. [lepBpiii 3akoH MeHzens - 3aKOH €IMHO0Opasusi THOPUIOB MEPBOTO MOKOJICHHS.
Bropoii 3akon Mengens - 3akoH pacuieruienus. [IpaBuno uucrotsl ramer. Llutonornuyeckue
OCHOBBI pACIIEIJICHUs] MPH MOHOTHOPUAHOM CKpelmuBaHuU. CTaTHUCTUYECKUN XapakTep
pacIeIUIeHUs.

[Tonsatue o renax u amnensax. GeHOTHH U TEHOTHUI. ['OMO3UrOTa M TreTEpO3UroTa.
Pacmiennenue npu BO3BpaTHOM U aHAIU3UPYIOLEM CKPELIMBAHUU.

HacnenoBanue mnpu auruOpuaHOM CKpemnBaHud. HesaBucuMoe KOMOWHHpPOBaHHE
HE3aBUCUMBIX I[1ap MNPU3HAKOB - TpeTui 3akoH Menzaens. Llurtosornyeckne OCHOBBI
HE3aBHCHUMOT0 KOMOMHUPOBAHMSI Map MPU3HAKOB.

5. Bzaumooeticmeaue anineibHbix U Healle/IbHbIX 2eHOB.

HacnengoBanue npu B3aUMOJCUCTBUM aJlJICIbHBIX T'€HOB. I[OMI/IHI/IpOBaHI/IC. Hemnomnnoe
AOMHUHHPOBAHHUC. KOI[OMHI/IpOBaHI/Ie. CBer,I[OMI/IHI/IpOBaHI/Ie. MHOKECTBEHHBIN alIeIn3M.



B3aumopelictBie HeauledbHBIX TeHOB. HoBOOOpazoBaHHMsSI TpU  CKpEIIMBAaHUMU.
OcoOeHHOCTH HaclelOBaHUs KOJMYECTBEHHBIX NMpPHU3HAKOB. KoMIUIMMeEHTapHOCTh. DmmcTas.
[Tonumepus. MHO)KECTBEHHOE IeHCTBUE T€HOB. [IpuMepbl MHOKECTBEHHOIO JCUCTBUS I'€HOB.
Bo3MoxHBIE MEXaHU3MBI OOBSCHEHHS 3TOTO SIBJICHHS. [ €HOTHII KaK IEJIOCTHAS MCTOPHYECKH
CJIOKMBIIASCS CUCTEMA.

7. XpOMOCOMHClﬂ meopu: HACAeOCMBEeHHOCU.

SIBieHME CUEIUIEHHOr0 HAaCJIeOBAaHUS U OTPaHUYEHHOCTh TPEThero 3axkoHa MeHpens.
3nayenne padot T.I.Moprana u ero mkoJisl B U3y4eHHUH SBJICHUS CICTIFICHHOTO HACIICAOBaHUSI.
Kpoccunrosep, ero Ouosornyeckoe 3HadeHue. ['eHeTnueckue KapThl XpoMocoM. OCHOBHBIE
MOJIO)KEHUS XPOMOCOMHOW TEOpHM HaclencTBeHHOCTH. Briang mkonsl T.I.Moprana B
pa3paboTKy XpOMOCOMHOM T€OpHUU HACIIECTBEHHOCTH.

9. [enemuxa noaa.

I'enetuka nona. [lepBudHbIe U BTOPUYHBIE MOJOBBIE MPU3HAKA. XPOMOCOMHAs TEOPHS
ompenesneHus mojia. ['oMoramMeTHbIi M TreTeporaMeTHbId MMoJ. Tumbl OmpeAeNeHUs MoJa.
Mexanu3m nojaepkanus cooTHoueHus noyos 1:1. HacnenoBanue nmpu3HakoB, CUETUIEHHBIX C
MOJIOM.

10. 3axonomeprocmu uzmenuusoCmu.

N3menunBocTs. Kitaccudukanys n3MeHYUBOCTH € TIO3UIMI COBPEMEHHON IT'€HETUKH.

®enotunuyeckas (MoaudUKAIMOHHAS W OHTOTCHETHYECKas) M3MEHUYMBOCTH. Hopma
peakuuM W €€  3aBUCUMOCTb OT reHotuma. (CTaTUCTHYECKHEe  3aKOHOMEpPHOCTH
MOAU(PHUKAITMOHHON U3MEHUYUBOCTH; BApUALlMOHHBIN psAJl M BApUAIlMOHHAs KpUBas.

['eHoTMIMUecKass (KOMOWHATHBHAsS W MYTallMOHHAs) W3MEHYHMBOCTh. 3HAYCHUE
KOMOMHATHUBHOW HM3MEHYMBOCTH B OOBSICHEHHHM HBOJIOIHOHHBIX MPOIECCOB, CEJIEKIIMU
OpraHu3mMoB.  MyranyoHHas W3MEHUYMBOCTh, €€ BUAbL. Myrauum, WX NPUYUHBIL.
Knaccudukanuss myranuii 1mo xapakrepy H3MEHEHHs T'eHOTUNa (TeHHbIE, XPOMOCOMHBIE,
reHOMHBIE, IuToIIa3Matuueckue). [locneacTBust BIUSHUS MyTareHOB Ha OpraHu3M. Mepsl
3aIIUTHl OKPYKAIOIIEH Cpelbl OT 3arpsA3HEHUs] MyTareHaMH. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacliecTBeHHOM n3MeHunBocTy. H.M.BaBuiioBa. DkcriepuMeHTaIbHOE MOJIYy4€HUE MYyTAIUH.

11. ['enemuxa uenosexa

I'enetuka uyenoBeka. UenoBek kKak OOBEKT F€HETUUYECKUX MCCIENOBAHUN. MeTo bl
W3yUYEHHs HACIIeICTBEHHOCTH YeJIOBEKa: T'eHEAIOTHYeCKUi, OJIM3HEOBbIH, IUTOr€HETUYECKUH,
ruOpUIN3aIHsl COMAaTHYECKUX KIIETOK.

HacnencTBenHsle 00Jie3HH, UX PACHPOCTPaHEHUE B MOMYIALHUAX yesloBeka. Mepsl
Npo(UIaKTUKA HACJEeACTBEHHbIX 3a00JjieBaHUH deloBeka. BpenHoe BiMsHUE alKOTroJis,
HUKOTHHA U HAapKOTHYECKUX BELIECTB HA HACJIEICTBEHHOCTDh YeJI0BeKa. Menuko-reneTuueckoe
KOHCYJIbTHUpOBaHUEe. KpUTHKa pacUCTCKUX TEOPUH C NO3ULIMHA COBPEMEHHOMN I'€HETHKH.

OcHoBHble noHATHS. ['eHeTuka. ['uOpugonornueckuii meroa. HacnencrBeHHOCTS.
N3menunBocTh. Asuienb. AjbTepHaTHBHbIE Npu3Haku. ['eHorun. denotumn. I'ereposurora.
I'omo3urora. I'mOpun. [loMuHaHTHBIM nOpu3Hak. PeneccuBHBI NpH3HAK. AHaIM3UpyOLIEe
ckpeuBanue. Bo3BparHoe ckpemuBanue. Jlurereposurora. [lonmurubGpuaHoe ckperinBaHue.
KomMmimmenTapHoe nelictBue reHos. Onucras. [lomumepus. Ilneiiorponnsa. MHOXeCTBEHHBIN
amnenu3M.  KogomunupoBanue.  CeepxaomuHupoBaHue. HemonHoe — TOMHMHHpOBaHHE.
CuenienHoe HacnenoBanue. ['pynnel  cuerenus. Kpoccunrosep. KpoccoBepHble u
HEKpPOCCOBEpHbIE rameTbl. AyrocoMbl. ['ereporamerHbii mos. ['omMoraMeTHelii  mOJ.
CueryieHHOE ¢ TOJOM HacienoBaHue. DEeHOTUNHYECKass W3MEHYMBOCTb. MouduKaoHHas
M3MEHYUBOCTb. Bapuanra. BapuanuonHelii psn. Bapumanuonnas kpusas. Hopma peakiuu.
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OunToreHernyeckass M3MEHYMBOCTb. | €HOTHNHMYECKass  W3MEHYMBOCTh.  MyTanuoHHas
M3MEHYUBOCTb. MyTanuu. Myrarensl. I'eHHble MyTanuu. I'eHOMHBIE MyTanui. XpOMOCOMHBIE
mytaiuu. KomOrnHatuBHas u3MEeHUMUBOCTD. LluTorazmMarnueckass "3MEeHYMBOCTh. CIIO HTaHHBIE
myTaiuu. JletanbHble MyTalnuMd. 3aKOH TOMOJIOTMYECKHMX PsJOB B  HACJIEICTBEHHOU
W3MEHYUBOCTH.
I'enetnka u4enoBeka. HacnencrtBennsie 0o0sie3HU. AJIBOMHU3M. bBIW3HENOBBI METOJ.
I'emodmus. I'uOpunuzanus COMAaTUYECKUX KJIETOK. Menuko-reseTnyeckoe
koHcynbTupoBaHue. [lomunaktunud. [TomynssuroOHHbBI METO.

MexnpeaMeTHble cBs3U. Dkoyorusi. OxpaHa TPUPOIbI OT BO3ACUCTBUS
XO035MCTBEHHOM NEATEIbHOCTH 4YeJOBEeKa. Teopus HSBOJIONHMHU. 3HAUYEHHE HM3MEHUYHMBOCTH B
somonnn. Dusuka. HoHusupyromiee wu3IydyeHUe, TMOHATHE O JI03€ W3IyYeHUsS U
ouosornuecko 3ammre. Xumus. OxpaHa TNPUPOABI OT BO3JACHCTBUS XUMHUYECKHX
MIPOU3BO/ICTB.
Heoprannueckass xumusi. OxpaHa TpUPOABI OT HETAaTUBHOTO BO3JIEHCTBUS OTXOJOB
XUMUYEeCKUX pou3BoAcTB. Dusuka. PeHTrenosckoe manydenue. [lonsTue o 103e u3nydeHus u
OMOJIOTUYECKOH 3alluTe.
Tecmuposanue no kypcy «Pewenue buonocuueckux 3aoau 8 xooe noozcomosxu k EI'9» - 1 uac

TemaTu4eckoe MJIIAHUPOBaHHUE

Ne | HaumeHoBaHue pa3aenoB (MOAYNEH, VY4eOHbie ®dopma 3aHATOCTH
TJIaB ¥ TEM) 4achl
Beenenue 2 Jlexmus
1 | MonekynsipHas 6Mosorust u 6 Jlexuuu+ mpakTruka
reHetuka (
2 | Huronorus 13 Jlekuuu-+mpakTruka
3 | I'eneTnka 13 Jlexumsi+mipakTrka
Bcero 34




