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HosicHUuTEIbHASA 32ANMCKA
[Iporpamma kypca, «Pemienne 3a1a4d Mo MOJIEKYISIPHON OWOJIOTHU U TEHETUKE IS
obyuatomuxcst 11 xmacca, paccunrana Ha 34 gaca (1 yac B HEZIEINIO).
[IporpamMmmMa KOHKPETH3UPYET CoJIepKaHue OJIOKOB 00pa30BaTEIHHOTO CTAHIAPTA, Ta€T
pacmpeseneHrne yueOHbBIX YacoB IO pa3JieiaM Kypca U MOCIIe0BATeIbHOCTh UX U3YYCHHUS.
Kpome Toro, mporpamMma COAEpKUT MPAKTHUCCKHUE 3aaHuUs 110 KOKIOMY pa3Jeimy.

AKmyanbHocms Kypca

«PelieHue 3a1a4 1Mo MOJIEKYJISIPHOW OHOJIOTHH H TeHETUKE)
Tembr «MostekynsapHas ouosiorusi» u -« eHeTnkay - HanboJIee UHTEPECHBIE U CJI0KHBIE TEMBI
B 00111e#1 OMOJIOTHH, HO YacCOB Ha OTPAa0OTKY YMEHHMSI pelIaTh 33/[a4i B IIKOJBHOW MPOrpaMMe
HE TIPEAYCMOTPEHO, TOATOMY 0€3 JOMOTHUTEIBHBIX 3aHATHI HAYYUTh IIKOJIBHUKOB PEIIaTh UX
CJIOXHO, a 3TO MPELyCMOTPEHO CTAaHAAPTOM OMOJIOTUYECKOr0 00Opa30BaHUs U BXOJUT B COCTAB
KMoz EI'D.
Pemrenue 3amau mo OMONIOTUU Aa€T BO3MOXKHOCTD JIy4Ille MO3HATh (yHAaMEHTAIbHBIC
00111e010IOrMYeCKre OHATHUS, OTPAKAIOIINE CTPOCHHUE U (DYHKIIMOHUPOBAHHUE OMOJIOTHYECKHIX
CHCTEM Ha BCEX YPOBHSX OpraHU3alluy KW3HHU. Pemienue 3amad mo OUoioruu
MO3BOJISIET TaKXKe YIIIYOUTh M 3aKpENuTh 3HAHUS 10 JAHHBIM paszfenaM oOlieil Ononoruu.

Kpr «Perenre OMOIOTHYECKUX 3aa9» HC TOJIBKO paclIupiACT U CUCTCMATHU3UPYCT 3HAHUSA
ydamuxcsa, HO U paCCMaTpuBacT OCHOBHLBIC O6III€6I/IOJIOI‘I/I‘~I€CKI/IC IMOHATHA U 3aKOHOMCPHOCTH,
a TaKoKC HOCHUT HpaKTI/IKO-OpI/IeHTI/IpOBaHHHﬁ XapakTep.

N3ydyenue MaTepuasna 1aHHOTO Kypca ClIoCOOCTBYET MOATOTOBKE K €IUHOMY
roCy/1apCTBEHHOMY 9K3aMEHY.

Llenu u 3a0auu Kypca.
Ilens Kypca yriyOienue, pacliipeHue U CUCTEMaTU3allks 3HAaHUN 110 MOJIEKYIISIPHOM
OMOJIOTUH U TeHeTHKe, GOpMUPOBaHMS y ydallUXcs YMEHHUH peraTh 3a1a4u 1o
MOJIEKYJISIPHOM OMOJIOTUY U TEeHETUKE Pa3HOU CTEMEHH CI0KHOCTU

3aoauu Kypca

® CHUCTEMATH3UPOBATh U PACIIMPUTh 3HAHUS O TEHETUYECKUX 3aKOHOMEPHOCTSIX,
OTKPBITHSX B 00JIACTH MOJIEKYJISIPHOM OHOJIOTHH;

® HAy4YuUTh NPUMEHSITH U3YICHHBIC 3aKOHOMEPHOCTH TIPH PEIICHUH 3a71a9;

® [I0Ka3aTh MPAKTHYECKYI0 3HAYMMOCTh TCHETUKH W MOJICKYJISPHONH OWOJOTHH IS
OMOTEXHOJIOTHH, CEJICKITIH, MEIUIIHBI, OXPaHBI 3JI0POBbSI;

® COJEHCTBOBaTh PAa3BUTHUI0 TBOPYECKOTO OWOIOTMYECKOTO MBINIICHHS, HaBBIKOB
CaMOCTOSITENILHOM ~ pa0OThl W  KOMMYHUKATUBHBIX  YMEHHM TpPU  PEIICHUH
OMOJIOTHYECKHUX 3a]1a4;

® T[OATOTOBUTH yUAIIMXCS K cAaue 3K3aMeHOB B ¢popmate EI'D.

Taxum oOpa3oM, pabouast mporpamMma 1o Kypcy «PerieHne OHOIOrH4ecKux 3a1au»
paccunTana Ha 34 yueOHBIX yaca, B TOM YHCIE JUIsl IPOBEACHUS:

No paznema/ | HammeHnoBaHuWe pa3enoB U Bcero B Tom umcrne, gac.
TEMBI TEM 4acoB Teopus IIpakTrka
1 BBenenue 1 1
’ Pemenne _sajad o 14 3 11
MOJIEKYJISIpPHOM OMosIorun
3 Pemenue 3agau no reneruke 19 4 15
NUTOro 34 8 26




OcHoBHas (opma opraHuzanmuu 00pa30BaATEIBHOrO TIporecca — YPOK (KOMILIEKCHOTO
IIPUMEHEHUSI 3HAHUW M YMEHMI, KOMOMHHMpPOBaHHBINM). TEXHOJIOrMM, HCIOJB3YyEMbIE IPU
peayM3alMy JAHHOM  IPOrpaMMBl: TEXHOJOIMsS KPUTHYECKOTO MBIIUICHUS, TEXHOJIOTUS
OpraHU3alK CaMOCTOSATENBHOMN AEATEIbHOCTU

KoHTposb, 32 0OCBOEHHEM HpOrpamMMbl  OCYLIECTBISETCS C UCIOJIb30BAHUEM Pa3HOOOpa3HBIX
¢dopmM (bpoHTaNTBHBIN, TPYNIIOBON, HHANBHUYaIbHBIN) U BUIOB (TECTUPOBAHHUE C PA3INYHBIMU
BUJAMU 3aJaHMM, BBINOJIHEHHE Ja0OpaTOpHBIX padoT, COCTaBIEHHE CXEM, TalJulL,
pa3BEpHYTHIX OTBETOB Ha BOIIPOC)

Y4eOHo-MeTOAUYECKOE U MAaTEPHAJIBbHO-TEXHMYECKOoe o0ecreyeHue

00pa3oBaTeIbHOM AeATEeJIbHOCTH
VYuebHo-MeTouuecKoe obecreyeHne yueOHoro mpolecca npeycMaTpuBaeT UCII0Ib30BaHNe
muanit YMK
1. YMK «buonorus» nox pex. M.H. [lonomapesoii
2. YMK «buonorus» nox pen. B. B Ilaceunuka

3. YMK «buonorus» nox pen. H.M. Conuna

Jlis mony4deHus ydallMMHCS KadeCTBEHHOTO OO0pa30BaHUS MPEIyCMOTpPEHBbI TpeOOBaHUS K
MaTepUaJIbHOMY OCHAILEHUIO 00pa3oBareibHOro Mnpouecca. KoMIIEKCHOE HCIONb30BaHUE
CpeICTB OOYy4YEHHS Y4MTEJEM IO3BOJIHMT PEaJU30BaTh B IMOJHON Mepe OOIeANIaKTHUYECKUe
MPUHIMITEL  HATJISIHOCTH, JOCTYIMHOCTH, Ooyiee 3()QPEeKTUBHO HCHONIB30BaTh y4eOHOE
o0opynoBaHue, HEOOXOAUMOE [JIsi HW3YYEHHS Pa3IUYHBIX pPa3AeNioB IIKOJIBHOTO Kypca
OHMOJIOTHH C IETBI0 PEIICHUs 3314, CTABIINM TIepes] OOIMM OHMOJIOTUYECKUM 00pa3oBaHUEM.
MatepuaabHO-TEXHUYECKOE u MH(OPMALIMOHHO-TEXHUYECKOE o0opynoBaHue
KJ1accupuuupyeTcs 1o pasjenaam Kypca, BUjiaM I0coOHii, 4acTOTe UCIIOIb30BAHMUS.

VYuyebHoe 000pyn0BaHUE MO OMOJOTHM JIOJDKHO BKIIIOYATh: HAaTypajibHble OOBEKTHl (’KUBBIE U
MpernapupoBaHHbIE pPACTCHHUS W JKUBOTHBIE, WX YaCTH, OpTaHbl, BIAXHBIE INpenapaTsl,
MHUKpPOIIPENnapaThl, CKEJEThl U MX YaCTH, KOJJIEKIUH, repdapuu); npubopsl U JabopaTopHOE
obopynoBanue (omruueckue MpuOOpsHl, MOCyJa M MPUHAJICKHOCTH); CPEACTBA HA TEYATHOU
OCHOBE (JIEMOHCTpPAIlMOHHBIE TeyaTHble TaOJIMIbI, AUIAKTUUYECKUN MaTrepuan); MYJISDKU U
Moaenu(o0beMHbIe, pelbeHBbIe, MOAETU—ANIUIMKAIUNA); HSKPAHHO-3BYKOBBIE  CpEJIICTBA
00y4eHHs(KUHO- U BUI€0 (PUIBMBI, TPAaHCIIAPAHThI, TAOIUIBI-(OIUH), B TOM YUCIIEe TOCOOUS Ha
HOBBIX HMH(POPMAIMOHHBIX HOCHTEISIX (KOMIAKT-IUCKH, KOMIBIOTEPHBIE IPOTPaMMBI,
JIEKTPOHHBIE ~ MMOCOOHWs);  TEXHUYECKHE  CpelACTBa  OOy4eHHs —  NPOEKIHMOHHYIO
annaparypy(MyJIbTUMEIUNHBIA MPOEKTOP, KOMIIBIOTEP); Y4EOHO-METOIUYECKYIO JUTEpaTypy
Ul yduTens W ydammxcs  (OmpelenuTeNnd, CIpaBOYHbIE MaTepuajbl, KOHTPOJIbHO-
TMTAKTHIECKUE TECTHI).

Crnenuduka kKypca OuoJOrMM TpeOyeT HCIONb30BaHUS 000PYIOBaHMUSA A O3HAKOMIICHHS
yyaluxcsl ¢ KUBOM NpUpoJoi, MeTolaMu Ouosiorudyeckoi Hayku. [losTomy saGopaTopHBIit
WHCTPpYMEHTapHil, o0opynoBaHME Ui MPOBEACHUS HAOMIOACHUN, IOCTAHOBKU OIIBITOB,
COOTBETCTBYIOIME MHCTPYKIUH JIOJKHBI TPUCYTCTBOBATh B KaOWHETE.

HatypanbHble 00BEKTHI — crenuduueckuil ans mpoiecca oOydeHHs BHJ 00OpYIOBaHUS,
CIIy)Kalui 00beKTOM HaOJIOJEHUI MPH MMOCTAHOBKE M JIEMOHCTpALMU ONBITOB, MPOBEACHUU
nabopaTopHbIX paboT. B 3aBucMMOCTH OT 1enei, conepkaHus yuyeOHOro mMartepHuaia yueOHoe
000py/I0OBaHUE JOJKHO OOECreunBaTh ACSTEIbHOCTh YYalIUXCsA KaK pPernpojyKTUBHOTO, TaKk U
MIOMCKOBO-UCCIIEIOBATEILCKOTO U HCCIIEA0BATEILCKOTO XapakTepa, CIOcoOCTBOBaTh Ooliee
3¢ PeKTUBHOMY YCBOCHHIO 3HaHWM, (DOPMUPOBAHHUIO UCCIIECIOBATEIHLCKIUX YMEHUN U Pa3BUTHIO
MHTepeca K OMOJIOTHH.

’KuBbie 00BEKTHI UCHIOIB3YIOTCS B KAUECTBE JIEMOHCTPALIMOHHOTO M Pa3faTOYHOro MarepHara,
HEOOXOAMMOTO JUIs TPOBEJNCHHUS M IOCTAaHOBKHM TpocTedmux onbiToB. [Ipu moxpbope



KOMHATHBIX PAaCTCHUH CIIEAYeT UCXOAMTh U3 BO3MOXKHOCTH MX MCIIOJIb30BAaHUS HAa YPOKax U BO
BHEKJIACCHOM paboTe ¢ yYETOM UX PO B OPOPMIICHUU UHTEPhEPA.

[enecoobpa3Ho HCMONIB30BAaHUE IM(PPOBOrO MHUKPOCKONA, KOTOPBIA IO3BOJISIET HU3y4yaTh
UCCIIEyeMbIi ~ MHUKPOOOBEKT  TpyIIe YYEeHHUKOB  OIHOBPEMEHHO; JEMOHCTPUPOBATH
n300pakeHre MUKPOOOBEKTOB Ha SKPaHE; U3ydaTh OOBEKT B IWHAMHUKE.

JleMOHCTpallMOHHbIE TAOIUIIBI HA IEYaTHOW OCHOBE PACcIPOCTPAaHEHHOE M JOCTYIHOE yueOHOe
obopynoBanue. OHO He TpeOyeT A HCIOJB30BAaHHS CIOXKHBIX HPUCHOCOOICHUH, HEceT
aIaNITUBHYIO JJIs yYallluXcs Hay4yHYI0 HH(OpMaIuio.

OcHoBHast auAaKkTU4ecKas (YHKIUS y4eOHBIX OMOJOTMYECKMX MOJENeH — JIEeMOHCTpaIs
CTPYKTYpPBbI, CYIIECTBEHHBIX CBOWCTB, CBSI3ei M B3aUMOOTHOIICHUI OMOJIOrMYECKUX CHUCTEM.
VY4ebHOE MOAEIMPOBAHNE — OJUH U3 METOZOB NO3HaHUS. B Kypce OMomoruu MojaeinnpoBaHue
MIPOLIECCOB U SIBJICHUI IMO3BOJISIET MOCTHYb CYIIHOCTb, CTPYKTYPY, HM3y4aeMOToO, BBIJICIHUTH
rJIaBHOE.

JlunakTruueckoe Ha3HAuYE€HUE HKPAHHO-3BYKOBBIX CPEICTB MO Ouonoruu — QGopmupoBaHHE
CTEIUANBHBIX OMOJOrHYeCKHX MOHATUH. C MOMOMIIBIO AKPAHHBIX CPEICTB MOXHO ITOKa3aTh
COBPEMEHHBIE METOJAbl HAyYHOTO WCCIEAOBAHUS, OCTIKEHUS HAyKH, JIEMOHCTPUPOBATH
OMOJIOTHYECKHE TIPOIIECCHI U SIBIICHUS, KOTOPBIE HEJIb351 HAOII01aTh HEMOCPEICTBEHHO.
Hcnonb3oBanue Buaeo(pparMeHTOB, aHUMALUN, NTUHAMUYECKUX MOJEJCH MO3BOJSET ClenaTh
yueOHBIi mporecc 0oJiee pa3HOOOpa3HBIM, JOOUTHCS JIYYIIET0 YCBOCHUS yueOHOTo MaTepuaiia,
MIPOSIBUTH UHTEPEC K OMOJIOTHH.

[To pa3nuuHBIM TeMaM Kypca OWMOJIOTMH CJIEIyeT HCIOIb30BaTh TpaHcmapaHThl. Ilo cBomm
TUAAKTHUYECKUM (YHKIUSAM TpaHCHApaHThl (TaONuUbI-POTUN) aHAJIOTHYHBI Ta0iMllaM Ha
MeYaTHONH OCHOBE AMHM30JHYECKOTO MOIH30BAHHUS.

BaxxupiMu cpefctBamu oOyueHUsi OMOJIOTUU B MOCJEIHEE BPEMsl CTAHOBSITCS pa3HOOOpa3HbIe
AJIEKTPOHHBIE TIOCOOHSI, KOMITBIOTEPHBIE 00YYAIONIUE U KOHTPOJIUPYIOIIIE TPOrPaMMBI.
MynbpTUMeaniiHas NPOEKIHS — HOBas, Pa3BUBAIOIIASNCS TEXHOJIOTHUA. DTO cobupareabHOe
Ha3BaHUE BCEX TUTIOB MTPOEKTOPOB, padOTAIINX OT IIU(PPOBOTO CUTHAJIA.

B pamkax AMcTaHIIMOHHOTO OOyueHHs! OOJbIIOE MECTO JOJKHO OTBOJIUTBCS AJIEKTPOHHBIM
MOoCOOMsIM, KOTOPBIE TO3BOJISIIOT OOECIEYUTh MPOTPAMMHPOBAHHOE YIIPABIEHHE MPOIECCOM
o0y4yeHHMs OHMOJOrMH, KOHKpPETH3MpOBaTh Yy4YeOHBIH MaTepual, CHCTEMAaTU3UPOBaTh M
3aKpENUTh 3HAHUS YYalluXcs. OJIEKTPOHHBIE IMOCOOMS IAl0T BO3MOXKHOCTH 00€CIEeUUTh
CaMOCTOSITENILHOCTh yUaIllUXCsl B U3YY€HUU HOBOTO MaTepHuala, B padoTe ¢ TEKCTOM, OBJIAJETh
CUCTEMOM 00I1e0MO0JIOTHYECKUX TTOHSATHI.

CoBpeMeHHbIE CpeAcTBa O0Y4YEHHUsI TOJDKHBI UCIOJIBb30BATHCS Uil CaMOCTOSITEIbHOTO MOUCKA
Onosornyeckoit HHGopMaIK B Pa3IMIHBIX HCTOUHUKAX.

Kaxnoe cpenctBo 00ydeHus o01agaeT onpeaeeHHBIMI BO3MOKHOCTSMU U JONOJHSET JApyrue
CpezAcTBa, HE 3aMeHss UX MONHOCTHI0. [loaTOMY 11ermecoodpa3Ho KOMIUIEKCHOE MCTIONb30BaHUEe
CpeACTB O0Y4EHUs, COUYETaHNE KOTOPBIX YCHIIMBAET BCECTOPOHHEE BO3JICHCTBHE HA ydalluXcs,
CTIIOCOOCTBYET CO3JIaHHMIO MTPOOJIEMHOI CUTYallMy M MCCIIeI0BATEIhCKOMY TIOUCKY €€ pelIeHus,
pPa3BUTHIO  YMCTBEHHOW  JEATENbHOCTH  y4allluXCs, CaMOCTOSITEIbHOCTH, BbIpAaOOTKE
HEOOXOMMBIX YMEHHUI U HaBBIKOB.

IlnanupyemMsble pe3y/ibTaThl H3y4eHHs Y4eOHOI0 mpeaMeTa

Juunocmmuute pezynsmamal 00yuenus
- BOCIIUTaHHE B y4yallluXcs YyBCTBA FOPAOCTH 32 POCCUHCKYIO OMOIOTHYECKYIO HAYKY;
- peanm3aIy STHYECKIX YCTAHOBOK 110 OTHOIICHUIO K OMOJIOTUIECKAM OTKPBITHSIM,
HCCIIEIOBAaHUSIM U MX PE3yJbTaTaM;
- IPU3HAHUS BHICOKOW IIEHHOCTH KH3HH BO BCEX €€ MPOSIBIICHHSIX, 3JI0POBBSI CBOETO U APYTUX
JIOZIeH, pealln3aliil YCTaHOBOK 3/I0POBOT0 00pa3a )KU3HHU;
- (hopMHpOBaHHE TTO3HABATEILHBIX MOTHBOB, HAIPABJICHHBIX Ha ITOJyYCHHUE HOBOTO 3HAHUS B
o0yacTi OMOJIOTHHU B CBSI3U C OyAyIiel npodecCnoHaIbHOM eI TeNbHOCTHIO HITH OBITOBBIMHU
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mpo0yieMaMu, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 37I0POBBS M 3KOJIOTHIECKON
0€30I1aCHOCTH.

Memanpeomemmuie pe3ynbmamsl 00yueHus

—HaXOAUTh UH(POPMAIUIO O OPraHu3Max B HaAy4YHO-NIOMYJIAPHOM JINTEpaType, OMOIOTHYECKUX
CIIOBApSIX U CIPAaBOYHHKAX, AHAJTU3HPOBATH U OIICHUBATH €€, IEPEBOIUTH U3 OJTHOW (DOPMBI B
APYTYIO.

- TPaMOTHO MOJIb30BaThCs OMOIOTUYECKON TEPMHUHOJIOTUEH U CUMBOJIMKON;

- BECTU JMAJIOT JJIs BBISBJICHMSI PA3HBIX TOUEK 3PEHUS, BBICIYIIMBAaTh MHEHHE ONIIOHEHTA,
y4acTBOBaTh B JUCKYCCUH, OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO TOUKY 3PCHUS;

IIpenmeTHbIe pe3yabTAThl 00yUeHUs

Yuawueca oonscuot 3namo

OCHOBHBIE€ OTKPBITUS B 00JIACTH IIUTOJIOTHUH, T€HETUKH, OMOXUMUU, MOJIEKYJISIPHON
OMOJIOrUH, OMOTEXHOIOTHH:

CTpOCHHE MaKpOMOJIEKYI Oellka, MMEIOLINX XapaKkTep HHPOPMAIIMOHHBIX
OMOIOJTUMEPOB:

Bubl PHK — TpancnioptHoi, mHQOPMAITMOHHON, CTPOSHHE ITHX MOJICKYI U (YHKIIUH B
KIIETKE.

0COOCHHOCTH CTPOCHHUS MOJIEKYJT HYKJICMHOBBIX KHCIIOT KaK OMOMOIUMEPOB.
0COOCHHOCTH CHHTE3a OEJIKOB.

OCHOBHBIE TEPMHHBI M 3aKOHBI T€HETUKHU.

Yuawueca oonscnvt ymems:

BBISIBJISITH, PACKPBIBATh, UCIIOIH30BATh CBSI3U CTPOCHMS U (DYHKIIMU BEIIECTB B KIIETKE.
chOopMHUPOBATh YMEHHE CXEMATHYHO H300pakaTh mporiece yaBoenus JTHK.
OIMCHIBATh TaIlbl OMOCHHTE3a OelKa.

peliaTh 3aa4u Mo MOJEKYISIPHONH OMOJIOTHH, TEHETUKE Pa3HOTO YPOBHS CIOKHOCTH.

MCIIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHHS B PAKTUYECKOU
NEeATEIbHOCTH



Conep:xkanue Kypca

Beenenue (14)
MonexyssipHasi OMOJIOTHs — KOMILIEKCHAsI HayKa O (PU3MKO-XUMHYECKUX 0COOCHHOCTSIX
MaKpOMOJIEKYJI U CBA3aHHBIX C HUMH IIPOLECCOB B KileTKe. CBsA3b MOJIEKYJISIPHOM OMOJI0rHN C
ApyrUMH HaykaMu (OMOXUMHEN, TEHETUKOH U Ap.)

Pasznes 1. Pemenue 3axa4 nmo MoJsiexkyJisipuoii omosiornu (14 yacon).
1.1. TeopeTnuecKkue OCHOBBI 32/1a4 MO MOJIEKYJISIPHOI Onosiorum (3 4)

HyxnennoBbie kucnotsl — Ouomnonumepbl. COCTaBHBIE 3JIEMEHTHI HYKJIEMHOBBIX KUCIIOT.
Hyxneorua. Kommiementapruocts. [IpaBuno Yapradda. ATD - HyKI€OTH I, BBITOTHSFOIIHMA
poiib akkymyisatopa suepruu. Otimune monekyn JJHK or PHK.

Kox JHK, ero TpumnneTHoCTb, crienu(uIHOCTh, YHUBEPCAIBHOCTD, HEMIPEPHIBHOCTD U
BBIPOXKJIEHHOCTh, OJTHOHAIIPABICHHOCTh U KOJUTMHEAPHOCTh, CTIOCOOHOCTh MyTUPOBATb.

Tpanckpunuus. Tpancisanus.
1.2. Tunbl 32124 M0 HUTOJIOTHH, BcTpevaomuecs Ha EI'J. (11 v)
Tunel 3agau. OpopmieHue 3a1a4.

3ajaur epBOTO TUTIA C OMPEEICHUEM KOTMYECTBEHHOTO U MPOIEHTHOTO COJIePKaHUS
HykieotunoB B JIHK. Pemenue 3anau.

PacuerHble 3a1a4u BTOPOTO THIIA, TOCBALLIEHHBIE ONPEAEIEHNUIO KOJIMYECTBA AMUHOKHUCIIOT
B 0OeJke, a Takke KoinudecTBy HykiaeoTuaoB u TpurietoB B JIHK unu PHK. Pemenue 3anau.

3anauu 3, 4 u 5 Tumna - pabora ¢ TabIUIEH TeHeTHYECKOro KO/1a Mo ImpolieccaM TPaHCKPUIIIUU
U TPAHCIISIHH.

3ajaun TPETHETO TUTIA HA OTIPEEICHIE HYKIICOTUIHOU mocieaoBarenbHocTd UPHK n
MOCIIe0BATEIHLHOCTH aMIUHOKHCIIOT BO (hparMeHTe MOJIEKYIbl Oenka. Pemenue 3agau

3aauu yeTBEpTOro TUIMa Ha onpezaeneHue aHTukoJoHoB T-PHK, ¢pparmenta monexynsr JJTHK
U TIOCJIEZIOBATEIbHOCTH aMUHOKHCIIOT, 3aKOJIMPOBAaHHbIX B 3TOM (parmenTe. Pemenue 3anau.

321,[[8.‘11/1 IATOr0 TUIIAa HAa OIIPCACIICHUEC HYKHGOTHHHOﬁ MMOCJICA0BATCIbHOCTHU 1-PHK. Pemenue
3aaad.

3ajaun mIECTOro TUMa Ha ornpezaesieHne koauuectBo xpomocoM u JIHK B knetke Bo Bpemst
pasHbIX a3 MUTO3a U Meio3a. Pemenue 3aqaq.

3aayu cepbMOro THUIa Ha OOMEH BEIECTB B KJIETKE (ACCUMUIISIUS, TUCCUMIIISIINS, ITAllbl).
Pewenue 3anau.

3amaun Ha onpeneneHue mHb pparmenTa JJHK, monekymnspHoit maccel Oenka. Permenue
3a/1a4.



Paznen 2 Pemenue 3axa4 no rederuke (19 yaco).

2.1. TeopeTHuyecKkHue OCHOBBI pellieHUs 327124 0 reHeTuke (3 4)

['eneTnueckue CUMBOJIBI U TEPMUHBL. 3aKoHbI ['. MeHnpens: 3aKOHOMEPHOCTH, YCTAaHOBJICHHbBIE
Menzenem npu MOHO - U AUTUOPUIHOM CKPEUIMBAaHUH. 3aKOH CLEIICHOT0 HaclIeOBAHHUS.
B3anmoneiicTBue reHoB

Anroput™ pemieHus 3a1a4 no reHeruke. OdopmiieHne penieHus 3aaay.

2.2. Pernenne 3a1a4 1o reHeTukKe
Pemenue 3amay Ha MOHOTHOPHIHOE CKPEIIMBAHNE.
Pemenue 3aa4 Ha TUTHOPUIHOE CKPEIIMBAHUE TTOBBIIICHHON CIOMKHOCTH.
HGHOJIHOG I[OMI/IHI/IpOBaHI/IC, pCHIeHI/Ie 3a1a4 I10 TCME HOBBIHIGHHOﬁ CJIOKHOCTH.
HacnenoBanue rpymnm KpoBH, pelieHue 3aau.
3akon T. Moprana. Pelienue 3a/1ay Ha CLIETUICHHOE HACJIeA0BaHUE, KPOCCUHTOBED.

I'enerunka nosna; HacieI0BaHKE, CLIEIUIEHHOE C MTOJIOM (XPOMOCOMHOE U HEXPOMOCOMHOE
oTpezieNieHUE 1MoJja B IPUPOJE).

Pemenue 3a1a4 Ha CLEIUIEHHOE C [TOJIOM HACJIEA0BAHNUE NOBBILICHHON CJI0KHOCTH.
Permenne KOMOMHUPOBAHHBIX 3a]1a4.
Pemenne 3a1a4y Ha B3aMMOIEHCTBHE AJUIEJIBHBIX U HEAJJIEIbHBIX T€HOB.

Pemenue 3a1a4 NOBBIIIEHHON CI0KHOCTH Ha BCE BHUIbI B3aUMOACHCTBUSA:
KOMIIJICMCHTAPHOCTD, 3IIMCTAa3, MMOJUMEPHUIO.

3akoH Xapau — BaitnOepra. Pemenue 3anau
I'enetnka yenoseka. CocTaBieHHE POAOCIOBHBIX.

HpOHBJ’IeHI/Ie IMPU3HAKOB YCJIOBCKA IIPU ayTOCOMHO-AOMUHAHTHOM U aYTOCOMHO-PCIECCCHBHOM
THUIIC HACJICAOBaHMA. Pemenne 3aJga4.



KAJIEHJAPHO-TEMATHYECKOI'O IINTAHUPOBAHUE

Hara
Tema ypoka
Koin-Bo
No 11/ MPOBEACHUS

[Ipumeuanue
4acoB

I'moccapuii ypoka
IIman dakt priyp

MonexynspHas OMOI0rHUs —
KOMILIEKCHas Hayka. CBs3b
1 MOJIEKYJIAPHON OHOJIOTHH ¢ APYTHMH 1
HayKaMu (OMOXHMMHEH, TeHETUKON 1

ap.)

HyxknenHoBbIe KHCIOTHI.
2/1 Komnnemenrapuocts. I IpaBuiio 1

Yapradda.

Kon JHK. Tpanckpunius.

3/2
Tpancnsuus.

Tunsl 3a1a4 10 MOJIEKYJISIPHOU

4/3
o6uonorun. Odopmienue 3aaay.

3ajauu nepBOro TUIA C
ONPEACIEHUEM KOJIMYECTBEHHOTO U
MPOLIEHTHOT'O COJIEPKAHUS
nykaeotuaos B JJHK. Pemenue 3anau

5/4

Pemenue 3ala4 Ha OIIPCACIICHUC
6/5 KOJIMYCCTBA aMUHOKHUCIIOT B 6CJ'IKC,
KOJIMYCCTBA HYKJICOTHUAOB

n tpuruietos B JIHK wim PHK.

3ajaun Ha ompeeNIeHue
HYKJIEOTHHOM MOCIIE10BaTEIbHOCTH
7/6 nPHK u nocnenoBatenpHOCTH 1
aMUHOKHCIIOT BO (hparMeHTe

MOJIEKYITBI OemKa.

3agauyu Ha ONpeesIeHUE
anTtuxoioHoB T-PHK, ¢pparmenra
8/7 Mmoutekynsl JTHK u 1
MIOCJIEI0BATEIbHOCTH AMUHOKUCIIOT,
3aKOJMPOBAHHBIX B 3TOM (PparMeHTe.

9/8 Pemenue 3a1a4 Ha onpeaeneHune 1

HyKJIGOTHI[HOﬁ MMOCJICA0BATCIbHOCTHU




1-PHK.

10/9

Pemenue 3anay Ha onpeseneHne
KosinuectBa xpomocoM u JJHK B
KJIETKE BO BpeMs pa3HbIX (a3 MUTO3a
U Meno3a.

11/10

Pemenne 3amad Ha 0OOMEH BEIECTB B
KJIeTKE (aCCUMMIIALIMS,
JUCCUMUIIANUA, 3TaHBI).

12/11

3ajaun Ha OMpeIeTICHUE JJIUHbI
¢parmenta JJHK, monekynspHoit
Macchl Oelnka.

13/1

['eneTnueckre CUMBOJIBI U TEPMUHBI.
3akonsl I'. Menngens:
3aKOHOMEPHOCTH, YCTaHOBJICHHbIE
Menaenem npu MOHO - U
JUTHOPUTHOM CKPEIIMBAaHUU. 3aKOH
CIICIUICHOT'0 HacJIeJOBAHUS.
BzaumopeiicTBrie TeHOB.

14/2

AJIFOpI/ITM PCUICHUA 3a/1a4 110
TCHCTUKCE.

15/3

Odopmrenue penieHus 3aaad.

16/4

Pemienue 3aga4d Ha MOHOI‘I/I6pI/II[HOe
CKpCHIMBAaHHC.

17/5

Pemienue 3aga4d Ha ,Z[I/II‘I/I6pI/II[HOG
CKpCIINBAaHUC MOBBIIICHHOMN
CJIOKHOCTH.

18/6

HenosnHnoe nomuHupoBanue, peuieHue
3a7a4 110 TEME IMOBLIIIEHHON
CIIO’KHOCTH

19/7

.HacnenoBanune rpyni kposu,
peleHue 3a1au.

20/8

. 3akoH T. Moprana. Pemenue 3amgau
Ha CIIETJIEHHOE HaCJIeJOBaHHE,
KPOCCHHTOBEp.

21/9

I'eneTnka momna; HacjegOBaHIE,
CIIETJICHHOE C TTOJIOM (XpOMOCOMHOE
1 HEXPOMOCOMHOE OMPEICIICHUE

9




110J1a B IPUPOJIE).

22.10

Penrenue 3amad Ha CleIUICHHOE C
IOJIOM HacJIeJOBAaHUE IMTOBBIIIEHHON
CJI0KHOCTHU.

23/11

Pemenne KOMOMHUPOBAHHBIX 3a]1a4.

24/12

Pemenne KOM6I/IHI/IpOBaHHBIX 3aJa4.

25/13

Pemrenue 3agad Ha B3auMoOICHCTBHE
AJUIENBLHBIX U HeaJJIEJIbHBIX T€HOB.

26/14

. Pemienne 3aga4y noBBINIIEHHON
CJI0KHOCTHY HA B3aUMOJIEHCTBUSL:
KOMIIJIEMEHTApPHOCTh

27/15

Penrenue 3amau moBBIIEHHOMN
CJI0’KHOCTHY Ha B3aUMOJEHUCTBUA:
SIIUCTA3.

28/16

Perenue 3ana4y noBRIIIEHHON
CJI0’KHOCTHY Ha B3aUMOJEHUCTBUA:
MOJIMMEPHIO.

29/17

3axon Xapau — BaitnOepra. Pemenue
3amaq

30/18

3axon Xapau — BaitnOepra. Pemenue
3amad.

31/19

T'eneruka uemoBeka. CocraBieHne
POJIOCTIOBHBIX.

32/20

[IposiBneHnEe MPU3HAKOB YEJIOBEKA
HpI/I aYTOCOMHO-I[OMI/IHaHTHOM THUIIC
HacliemoBaHwus. Pemnrenne 3amad.

33/21

[IposiBneHME MPU3HAKOB YEJIOBEKA
HpI/I aYTOCOMHO-JIOMI/IHaHTHOM THUIIC
HacnenoBauwus. Perenne 3aqaq

34/22

[IposiBneHME MPU3HAKOB YEIOBEKA
MIpU ayTOCOMHO-PELECCUBHOM THUIIE
HaciaenoBanusd. Penrenue 3amad.

MYH.VILI,I/II'IAJ'IbHOE MoanucaHo uudpposon
KA3EHHOE noanmcio: MYHULIMMANbHOE
OBLLUEOBPA3OBATEJIbHO KA3EHHOE

E YUPEKIEHVIE OBLEOBPA30BATE/IbHOE

YYPEXOEHWE "CPEAHAA

10 "CPEAHAA WKONA NS 11" 160 Ne 11" F.IANACOBKM
r.NAJITACOBKM BOSITOrPAZCKOW OB/ACTM
BONIrOrPAACKOM Jlata: 2026.09.22 12:56:50

OBJTIACTU +03'00'
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