roYy BIIO IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»

®AKYJIBTET BUOJIOT'MYECKUH
Kadenpa buodpusvku

Kadenpa pusnonoruu pacrennii

Pabouas nporpamma y4eOHOM JMCHUILITHHBI

«CIIEOI'JTABBI ®PU3UYECKUX U XUMHNYECKHUX HAYK»

HaHpaBHeHHC OATOTOBKHU:

MaFI/ICTepCKaH nporpamma:

IIporpamma noaroTOBKH:
Kpamuduxarms:

®dopma 00ydyeHus:

06.04.01 Buomorus

buonorus, buopusuka, ®usnonorus yeiaoseka u
JKUBOTHBIX

AKaJICMHUYCCKasA Marucrparypa
MarucTp

OYHasl, 3a09Has

Jonernxk 2019



YTBEPX/IAIO:
Hexan Guonornyeckoro daxyasrera

0.C. 'opeuxuit /

“26” mons 2019 1= u}q:,/
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[IporpamMma y4eOHOU mucuumuHbl «CrenriaBel (U3NYECKHX MW XUMHUYCCKUX HAYK)»
cocraBiieHa ¢ yuyetoM DenepanbHOrO TOCyJapCTBEHHOIO 00pa3oBaTEIbHOTO CTaHIApTa BBICHIETO
oOpa3oBaHusi 1o HampasieHuto noaroroBku 06.04.01 buosorus, yTBEpX AEHHOIO IPHUKA30M
MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @enepanun ot 23 ceHTsaops 2015 r. Ne 1052.
[Iporpamma gucrurimabel coctaBieHa Ha ocHoBe ['OC BIIO mno HampaBieHHIO MOATOTOBKU
06.04.01 buonorus, yrBep>kKaeHHOTO npruKazoM MuHucTepcTBa oOpa3oBanus u Hayku JHP ot "28"
cenTsa0ps 2016 r. Ne 1002, 3apeructpupoBannoro B Munucrepctse toctutiuu JJHP ot 20 oktsiOps
2016 1. Ne 1652, «Ilopsinka opraHu3anuu y4eOHOTO Ipolecca B 00pa3oBaTeIbHBIX OpPraHU3aIMsIxX
BBICIIIETO  MPOPECCHOHAITBHOTO  00pa30BaHUs», YTBEPKICHHBIM TNpPUKa3oM MHHHCTEPCTBA
oOpa3oBanus u Hayku J[loneukoit Hapomnoit PecnyOmuku «10» HOs06pst 2017 roma Ne 1171,
yueOHBIX IUIAHOB M0 HampaBieHuto noaroroBku 06.04.01 buosnorus, yTBepKIEHHBIX YYEHBIM
Coserom VYuuBepcuteta oT 02.04.2019r., mporokon Ne3 u ocHOBHOH 00pa3zoBaTelbHOMN
IPOTPaMMBI, YTBEPKICHHOH npuka3zoM pekropa (Ne 102/05 ot 31.05 2019 r.).

Pa3pabotuuk: ey
1.¢.-M.H., podeccop kadeapbl OnoPpU3nKu W I0.A. Cuprok
K.0.H., TOLEHT Kadeapbl pU3HOIOTUN pacTeHUI M/ C.U. lemuyenko

[TporpamMma yueOHON AMCIUILTHHBI yTBEPKICHA HA 3aceAaHnu Kadeapsl Onopusuku
[Tporokoi Ne 13 ot «23» mas 2019 1.
3aBenyromuii kageapoit ; C.B. becnanosa

[IporpamMma y4eOHOW AMCUMIUIMHBI YTBEpXKJAEHA Ha 3acelaHud Kadeapsl (GpU3NOIOTUU
pacteHui

ITpotokon Ne 12 ot «02» mas 2019 . ﬂ?@/
I i C.U. Jlemuenko

W. o. 3aB. xadenpoit puznoaoruu pacTeHuit

[IporpaMMa y4yeOHOH AMCHMIUIMHBI 0J00peHa y4eOHO-METOAMYECKON KoMHCcCHen
O6uonornyeckoro ¢axkyiabTeTa
[TpoTokon Ne 9 ot «24» masg 2019 r. =
[Ipencenarens yueOHO-METOANYECKOM !
KOMUCCHH (paKyabTeTa J]/ E.B. IIpokonenko
7




1. OO0sacTh MpUMEHEHHs] M MeCTO AUCHUILVIMHBI B Y4eOHOM mpolecce: JUCLUIIIMHA
«CrnenrnaBel (U3MYECKUX W XUMHYECKMX HayK» BXOJIWUT B BapHaTHBHYIO 4acTh bioka 1
«ucuummunasl (MoAynu)» mo HampasieHuio noarotoBku 06.04.01 buomorus (marucrepckue
porpamMmsbl: Ouosorus, Onodusnka, GU3HOIOTHS YEIOBEKA U )KUBOTHBIX ).

JucuuiuinHa peanusyercs Ha OuonoruueckoM Qaxynprere JonHY kadenpamu 6mnodusuku
U (pU3HOJIOTUM pacTeHul, OCHOBBIBaeTCS Ha 0a3e AMCHUUIUIMH OakalaBpuaTa M IpPEIIIeCTBYIOIICH
JUCHUTUTMHBI MarHCTPaTypbl — MeTOM0IOTHS U METOBI HAy4YHbIX HccliegoBaHuil. Takke ocBoeHHe
JAHHOW JTMCUUIUIMHBI HEOOXOIUMO JIJIsl pelleHus 3anad y4yeOHOH (o MONMY4YeHHMIO MEPBHYHBIX
npodeCCHOHATBLHBIX YMEHUN U HABBIKOB), IPOM3BOJCTBEHHOM (110 MOIYYEHHIO MPO(eCcCHOHAIBHBIX
YMEHHH M OmbITa Mpo(hecCHOHANBHON NeATEeNbHOCTH) U MPEATUIUIOMHOM NPAKTHK, HAHUCAHUS
HAYYHO-HUCCIIEI0BATEIbCKON paboThl U OyayIiiel npodeccnoHaIbHOM e TeIbHOCTH.

2. CTpyKTypa AMCUHILINHBI
Xapaxkmepucmuka yueOHou OUCYUnIUHbL

Hanpasnenue noarotroBku 06.04.01 Bruomorus

ouomnorusi, onopusnka, GU3NOIOTHS
Maructepckas nporpamma
YeIIOBEKa U JKUBOTHBIX

[TporpaMma noJAroToBKU aKaJieMHuecKas Marucrparypa
Kpanuduxanus MarucTp
KonngecTBo conepkaTeabHbIX MOTyJICH 2

JucnuriuHa 6a30BoM / BApHaTUBHON YacTH

. JTUCIUTIIINHA BAPUATUBHON YacTH
00pa3zoBaTebHON MTPOTrPaMMBI

1 MOIyIBHBINA KOHTPOIIE, 1 IPOMEKYTOUHAS
®OpPMBI KOHTPOJIS Y PO, 2 1P .
aTTecTarus (3a4er)

Mokasarerm ouHas popma 3aouyHas popma
o0y4deHus oOyueHus
KonnyecTBO 3a4eTHBIX eAMHUIL (KPEIUTOB) 2 2
I'oxg moaroToBKHU 2 2
Cemectp 3
KonnuecTBo yacos 72 72
- IEKIIMOHHBIX 7 2
- IPAKTUYECKUX, CECMMHAPCKUX 7 2
- TaOOPaTOPHBIX 14 2
- CaMOCTOSTEIFHON PabOTHI 44 66
B T.4. UHANBHIYATLHOE 33/ 1aHHC
HenenpHOE KOJIMYECTBO YacoB, T.4. 51
ayJIUTOPHBIX 2
3. Onucanue TUCHMILIHHBI
Ieaun u 3apaun
Ilenv — w3ydeHWEe COBPEMCHHBIX (PH3UYECKMX METOJOB HCCIICIOBAHUS CTPYKTYPHI

OMOJOTUYECKNX OOBEKTOB, 3aKOHOB PAa3BUTHs OWOJOTMUYECKUX CHCTEM W (DYHKIIMOHHPOBAHHS
sKocucTeM; (hopMUpOBaHUE y CTYACHTOB MPECTABICHNNH 00 OCHOBHBIX KJIaccax OMOTOIUMEPOB, X
CTPYKType ¥ (YHKIIHSIX, B3aHMMOCBS3M MEXIY CTPOSHHEM M CBOWCTBAMH, HEOOXOAMMBIMHU IS
MPOSIBICHUST (PU3HOTIOTO-OMOXUMUYECKHUX TIOKA3aTeIel y OpraHu3MOB, TPUHAIICKAITUX K PA3HBIM
TaKCOHOMUYECKHUM T'pyIaM, B 3aBUCUMOCTH OT YCIOBUN OKPY>KAIOIIEH CpeIbl.

3adayu’: MO3HAKOMUTH  CTYJAEHTOB C  COBPEMEHHBIMH  (U3UYECKUMHU  METOJIaMU
UCCIICIOBaHMsI BHYTPEHHEH CTPYKTYphl OWOMOJEKYN; C TMPUHIUIAMH JCWCTBUS OCHOBHBIX



CHEKTPOCKONTMYECKUX MPHOOPOB; M3YYUTh 3aKOHBI PAa3BUTHA OHOJIOTMYECKHX CHCTEM H
(GYHKIIMOHUPOBAHUSI 3KOCUCTEM; JaTh CTYAEHTAM TEOpPETHYECKHE 3HaHMs MO pa3HbIM KiaccaMm
OMONOJIMMEPOB M CHHTETHMYECKHM TIOJMMEpaM Ha COBPEMEHHOM JTare pa3BUTHS HAYKH;
chopMUpOBaTh NMPAKTUYECKHE HABBIKM BEACHUS HAYyYHO-HCCIIEA0BATENbCKOM pabOTHI MO JaHHOMN
JTUCLUATUIMHE.

TpeOoBanusi Kk pe3yabTaraM OCBOEHMSl JAMCHMIUIMHBI: [Iporiecc M3ydeHUs IUCHUILIIMHBI
HaIpaBlieH Ha (JOPMHUPOBAHKE IEMEHTOB CIICAYIOMMX KomreTeHImid B cootBeTcTBU ¢ PI'OC BO PO
o HarpasieHuro nmoaroroBku 06.04.01 bruosorust 1 OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM BBICIIETO
oOpa3oBanus HampasiaeHuss noarotosku 06.04.01 buonorus (Marucrepckue IpPOrpaMMBL:
ouosorus, Onoduszuka, GU3NOJIOTHS YEJTOBEKA U KUBOTHBIX ).

a) oowexynomypuoix (OK):

CIOCOOHOCTH K aOCTPaKTHOMY MBIIIUIEHHUIO, aHanu3y, cuaTe3y (OK-1);

TOTOBHOCTbH JICHICTBOBAaTh B HECTAHJAPTHBIX CHTYalUSAX, HECTH COLUAIBHYIO M ATUYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perrenus (OK-2);

TOTOBHOCTH K CAMOPA3BHTHIO, CAMOPEATM3ALIMH, HCTIONE30BaHHIO TBOpUYeckoro noterimaia (OK-3);

0) oowenpogpeccuonanvusix (OIIK):

TOTOBHOCTH K KOMMYHHUKAIIH B YCTHOW U TMCbMEHHON (popMax Ha roCyapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanui ¥ HWHOCTPAHHOM sI3bIKE€ JUIS peEIIEHUs 3aqad MpodeccrnoHalbHOI
nesrensHocTH (OITK-1);

TOTOBHOCTh HCHOJb30BaTh (PyHAaMeHTalIbHbIE OWOJIOTMYECKHEe TMpeicTaBlieHuss B chepe
npodeccCHOHAIBHOM AATEILHOCTH JUIS IOCTAHOBKH U pemieHust HoBbIX 3ama4 (OI1K-3);

CIIOCOOHOCTh CaMOCTOSITEIPHO aHAIM3UPOBATh HUMEIOUIYIOCS HWH(OPMAIINUIO, BBISBISTH
¢yHgameHTanbHBIe TPOOJEMBI, CTaBUTHh 3aJady W BBHINOJHATH TIOJEBBIE, J1a0OpaTOpHBIC
OHOJIOTHYECKHE MCCIEAOBAHUS MPU PEIIEHUH KOHKPETHBIX 33]1a4 C UCIOJIb30BAHUEM COBPEMEHHOM
anmaparypbl ¥ BBIYACIHTENBHBIX CPEJICTB, HECTH OTBETCTBEHHOCTH 32 Ka4eCTBO pabOT M HAy4YHYIO
JOCTOBEpHOCTH pe3ynbTaros (OI1K-4);

CMOCOOHOCTh TPUMEHSATh 3HAHUE HMCTOPUM M METOHOJOTMH OHOJOTMYECKMX HayK IS
penieHus pyHIaMEHTAIbHBIX MpodeccuoHanbHbix 3aaa4u (OITK-5);

TOTOBHOCTH TBOPYECKH MPHUMEHSITh COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHUH TPH cOope,
XpaHeHuu, o0OpaboTke, aHanmM3e U IMepenade OUONOrHYecKONM UHGOpMaUUU Uil pPeleHUsS
npodeccuonanpubix 3aaa4 (OI1K-7).

8) npogpeccuonanvuvix (IIK):

HAYYHO-UCCTIe008aMENbCKASL 0esAMeNIbHOCMb.

CIOCOOHOCTh TBOPYECKU MCIIOJIB30BaTh B HAyYHON M MPOU3BOJCTBEHHO-TEXHOJIIOTHYECKOM
NEeSITeTPHOCTH 3HAHUS (YHJAAMEHTAIBHBIX M TPUKIAJHBIX pa3JeNioB JUCHUILTUH (MOIyJIei),
OIPEICIISIOIINX HAPaBICHHOCTH (MPoGib) mporpammel Maructparypsl (I1K-1);

CIIOCOOHOCTh IUTAHUPOBAaTh W PEATM30BBIBaTH MPO(ECCHOHANBHBIE MEpONPHUITHS (B
COOTBETCTBUH C HANPABJICHHOCTHIO (TpoduiieM) nporpammel Maructparypsi) (I1K-2);

CTIIOCOOHOCTH MPUMEHSATH METOINYECKHE OCHOBBI IPOCKTHPOBAHUS, BHITIOJHEHHUS TIOJIEBBIX U
7a00paTOPHBIX OMOJIOTMYECKUX, SKOJIOTMYECKUX MCCIIEOBaHUM, HCIOIb30BATh COBPEMEHHYIO
anmaparypy M BBIUYHCIUTEIbHBIE KOMIUIEKCH (B COOTBETCTBHU C HAIPABICHHOCTHIO (ITPOHIIEM)
nporpammbl Maructparypsi) (ITK-3);

CIIOCOOHOCTh TEHEPUPOBATh HOBBIC HjIeH U MeToandeckue pemenus ([1K-4);

NPOEKTHAS AeATeIbHOCTb:

TOTOBHOCTB OCYIIIECTBJIATH IIPOSKTHPOBAHKE M KOHTPOJIh OHOTEXHOIOrnueckux mporieccos (ITK-7).

B pe3yabTare n3yyeHust y4eOHOM JUCHMIJIMHBI CTYAEHT A0JIKEeH

OpuUeHmupo8amupca. B Kpyre OCHOBHBIX MPOOJIEM, BOZHUKAIOMINX MPH WU3YYCHUH TaHHOU
JMCLUTUIMHBL, BBITOJHEHUH JTa00PaTOPHBIX 3aHATUH M HAyYHO-HCCIIeI0BaTEIbCKON pabOThI;

3Hamb: OCHOBHBIC ()N3NYECKHUE TPUHITUIIBI, JIS)KAIIHE B OCHOBE METOJIUK IS UCCIICIOBAHUS
OMONIOTNYeCKUX OOBEKTOB U OMOJIOTHUECKUX CHCTEM; HMPUHIIUIBI AEUCTBUS CHEKTPOCKOMUYECKUX
nprOOPOB; CMBICI OCHOBHBIX (M3WYECKUX 3aKOHOB W TIPUHIMITBI MAaTEeMaTHYECKOTO OIHMCaHUS,



JeKallie B OCHOBE Pa3BUTHS MOMYJSAIMA M (QYHKIIMOHUPOBAHHUS 3KOCUCTEM; OCHOBHBIE 3aKOHBHI,
TEOpHH 001IeH OMOXUMUM, METOABI UCCIEIOBAHUS 3TOM TUCLUILUIMHBL,

ymemp: GHOPMYIHPOBATH LENb, MPEAMET U OOBEKT HCCICAOBaHHS, CTABUTHh (PH3UUECKYIO
3aJa4y B paMKaX JKCIIEPUMEHTAJIBHBIX M TEOPETUYECKUX HCCIECNOBAHMN; IPUMEHATH OCHOBHBIE
NOHATHUS, 3aKOHBI M MOJEIN MaTeMaTHUKW, (QU3WKMA, XUMHAU W OHOJOTMM TpU pEIICHUH
npoeCCHOHATBHBIX 33aJaHUM; HCIONb30BaTh HAa MNPOPECCHOHAIBLHOM YPOBHE (HU3UYECKHUE U
MaTeMaTHYECKUE METOJbl TEOPETHUYECKOTO M AKCIEPUMEHTAIBHOTO HCCIEIOBAaHUS OHMOMOIIEKYI;
UCIIOJIb30BaTh COBPEMEHHYIO BBIYHUCIMTENBbHYI0 TEXHUKY U MH()OPMAIMOHHBIE TEXHOJIOTUHU IS
MOJIEJIMPOBAHUS IIPOLIECCOB, B KOTOPBIX ydacTBYIOT Oenku u JIHK; BeimonusaTh nabopaTopHble U
HAY4YHO-HUCCIIEJ0BATEIbCKUE pabOThI IO TeMaM JAUCLUUIUIMHBL; HAXOAUTh OIIMOKH IPU BHIIOJIHEHUU
7a00paTOPHBIX  OSKCIEPUMEHTOB M MX  YCTpaHATh;,  aHAJIM3UPOBAThb  IOJYyYCHHBIN
JKCIIEPUMEHTAIILHBIA MaTEpHajl B CPABHEHUU C JIUTEPATyPHBIMHA NCTOYHUKAMU;

61a0emb: HABBIKAMU BEICHUS HAYYHO-HMCCIIEOBATENbCKON paboThl; HaBBIKAMHU PabOTHI C
pasIMYHBIMKM BUJIAaMU KOHTPOJIbHO-U3MEPHUTEIbHBIX NMPHOOPOB, B TOM YUCIIE C HUCHOJIb30BAHUEM
UH(POPMALIMOHHBIX TEXHOJIOTUN U C YIETOM OT€YECTBEHHOTO U 3apyOEKHOT'O OIBITA.

4. Copep:kanue JUCHUIIHHBI U GOPMBI OPraHU3alUM Yy4eOHOT0 Mmpoiecca

Kypc mucuummuuel «CrnenriaBel (U3MYECKUX M XHUMHUYECKHUX HAyK» IpeaycMaTpuBaeT
cnenyromue GopMbl OpraHU3aIlMU YIeOHOTO IMpoliecca: JISKIIHH, MTPAKTHYSCKHE U JTabopaTopHbIE
3aHATHUSA, CAMOCTOSITENIbHAS paboTa CTyeHTA.

Marepuan HM3J1araeTcs C HUCIIOIb30BaHUEM 00BSICHUTENbHO-WLTIOCTPATUBHBIX,
9BPUCTHYCCKUX W HCCIEAOBATEILCKUX METOOB IpernojaBaHus. [Ipw mpoBeIeHWM JIEKIMHA IJIs
00CyXJIeHUs] MaTepuaa LIMPOKO UCIIONb3YIOTCS MYJIbTUMEIUITHBIEC IPE3EHTALINN.

CaMocrtosiTenbHass paboTa CTYAGHTOB IMpeaycMaTpUBaeT IMOATOTOBKY K J1ab0OpaTOpHBIM
3aHATUAM, I/IByHGHI/Ie y‘l€6HOI>'I nu MCTOILHHGCKOﬁ JII/ITepaTypI)I, COCTaBJICHUEC KOHCIICKTOB, HAaITMCaHHUEC
pedepara, MOATOTOBKY U 3alIUTY JOKJIAJOB M0 33JaHHON TeMaTHKe.

MopsiakoBbIi
HOMeEp U TeMa

Kparkoe coaepxkanue TeMbl

Cooeporcamenvhwtit modyns 1. Cneyenasvl puzuueckux Hayk

Tema 1. W3yuenne (QU3NYECKUX MPOILECCOB, MPOTEKAIOMINUX B OMOJIOTHMYECKHX

duznyeckue CUCTEMAax pa3HOTO0 YpPOBHS OpraHU3allMy; WCCIIEJOBaHHE BIMSHHS Ha

MpPOLIECChl B JKMUBBIX | OMOJIOTMYECKHE OOBEKThl  PA3IMYHBIX  (U3MUECKUX  (DAKTOPOB.

OopraHusmax N3ydyeHne MeXaHMYEeCKHX TMpOILECCOB, IPOUCXOIAIMIUX B KUBOM
OpraHM3Me.

Tema 2. B3aumoneicTBue CBETOBOM BOJIHBI C DJJIEKTPOMarHUTHBIM  IOJIEM

I'eomeTrprueckas BELIECTBA. I'eomeTprueckas OITHKA. Bonnosas OIITHKA.

OITHKA KopnyckynspHas ontuka.

Tema 3. I'uapo- u aspocrartuka. ['mapo- u adpoauHaMuKa. 3aKOHBI HI€ATBHOTO

Meroasl ra3a. 3akOHbl PeaJbHOro rasza. MoOJeKyJasIpHO-KMHETUYECKasi TEOpHUs.

MOJIEKYJISIPHOMN da30BbIE IEPEXOJIBI.

¢bu3nKu.

Tema 4. Ilonsitme  3apsnpa.  3akon Kymona. HanpsbkeHHOCTh,  NMOTEHIMAN.

DneKTpuUecKoe IMoJe. | DNEKTpoeMKOCTh Tenl. Cuila TOKa, COMpPOTUBIEHUE MPOBOJHUKOB, M1a/ICHNE

[TocTosAHHBII TOK. HanpspkeHust. 3akoH Oma. SIBieHune 3eKTpoin3a, 3aKkoHbl Dapajes.

Tema 5. [Tepemennsblil anexktpudeckuii Tok. Tpanchopmarop. KonebarenbHblit

[IepemenHsbII TOK. KOHTYp. DJIEKTPOMAarHUTHOE MOJIE.

Maruetusm. MarautHoe moisie. MarguTHBEIE CBOWCTBAa BellecTBa. JSIBlIeHHUE

3J'IeKTp0Mal“HHTHOfI WHAYKIHUU. CaMOI/IHIIYKI_II/ISI.




CoaepaxareabHblil MOaYIb 2 Cneyenagvl XuMuuecKux HayK

Tema 6. XUMHYECKHHA COCTaB JKMBBIX OpraHm3MoB. (OCHOBHbIE OCOOCHHOCTH

OO0mast OmoxuMHuyeckast | METaOOMMYECKUX ~ NPOIeccoB.  VICTOYHMKM — SHEPruM Uil JKUBBIX

XapaKTepUCTHKA )KUBBIX | OPraHU3MOB.

OpraHU3MOB

Tema 7. OOm1as xapakTeprcTHKa 0enKoB U ux Ouonoruueckas GyHkiust. CTpoeHue

CtpykTypa 0enKoB OenKoBOM ~ MOJEKynbl.  (DH3MKO-XMMHUYECKHE  CBOMCTBA  OCIIKOB.
Knaccudukanust OenkoB. Vcrmonb3oBaHue OEIKOB B MPOMBIIIIEHHOCTH,
MEIUIMHE, CEJIbCKOM XO3SIICTBE.

Tema 8. OOmrasi XapakTepUCTHKA HYKIEHHOBBIX KHUCIOT M WX OHOJIOTHYeCcKas

HYKJ'ICI/IHOBBIC KHCJIOTBI

posib.  XWUMHYECKHH COCTaB HYKJIEHHOBBIX KHCIIOT. TayToMepus H
apyrue  (GU3HKO-XMMHYECKHE
VriaeBogubie

HEKOTOPBIC CBOMCTBA A30THUCTBIX

OCHOBaHUH. KOMIIOHEHTHl ~ HYKJIEMHOBBIX  KHCIIOT.
Hykneosuapl m Hykneotuabl. [IpupopHble HYKICOTHABI, CTPYKTypa H
¢bynkun.  Huknmyeckue

HYKJICOTUI0B, o0J1acTu ux IMPUMCHCHUA.

HYKJICOTHU/BI. CUHTETHYECKHE aHaJIOrd

Tema 9.

Crpykrypa u
OHOJIOTHYECKOE
3HAaYEHHUE YTIIEBO/IOB

Crpykrypa yriaeBoaoB. O01as XxapakTepucTHKa YIiaeBO10B. 3HaUEHHE
YTJIEBOJIOB.




TemaTnuyeckuii mian

Conep:karenabnblii Moayab 1. Cneyenasol gpusuyeckux Hayk

KoaudecTBO 4acoB

Ounas popma

3aounas popma
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Tema 1. Duszuyeckue MPOIECCH B KUBBIX
OopraHu3Max 7,5 1,5 6 7,5 1 6,5
Tema 2. 'eoMeTpuueckas OnTHKA
p 7 1 2 4 7 1 6
Tema 3. MeToabI MONEKYIIPHON (PUBHUKHU
2 ynApHOH § 8 2 | 2 | 4 8 1 7
Tema 4. Daextprudeckoe moie. IlocTosHHEBIN
P 6,5 15| 1 | 4 6,5 6,5
TOK
Tema 5. [lepemennnit Tok. MarueTusm.
P 7 1 2 | 4 7 7
Hmozo no 1 cooeporrcamenvruomy mooynio 36 35 | 35 7 22 36 1 1 1 33




Conep:kareJbHbIA MOAYJIb 2 Crneyenasbl XUMU4ecKux HayKk

KoangecTBO YyacoB
Ounas gopma 3aounas ¢opma
B T.4. B T.4.
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Tema 6.. O01mast OnoxuMuUecKas
B 65 | 05 | 1 5 6,5 1 5,5
XapaKTEPUCTUKA KUBBIX OPTaHU3MOB
Tema 7. CtpykTypa O€IKOB 11 1 1 6 11 1 10
Tema 8. HykenHOBBIC KUCIIOTHI 9,5 1 15 2 5 9,5 1 8,5
Tema 9. CtpykTypa 1 OMOIOTHIECKOE
PYKTYP 9 1 2 | 6 9 9
3HAYEHUE YTIIEBO/IOB
Hmozo no cooeprcamenvnomy mooynwo 2 36 35 | 35 7 22 36 1 1 1 33
Bcezo uacos 72 7 7 14 | 44 72 2 2 2 66




5. MeToanuyecKkue PEeKOMEeHAAUN AJHA NMPOBCACHUA JCKIMHOHHBIX, NIPAKTUYCCKUX H

JIa00paTOPHBIX 3AHATHIA.

TEMBI JIEKIIUOHHBIX 3AHATUAM

e Tembl 1eKUUOHHBIX 3aHAMUIL
n/n
ConepxareabHblii MoayJab 1. Cneyenasol ¢huzuueckux Hayk

1 | ®usuyeckue mpoLecchl B KUBBIX OpraHU3Max

2 | l'eomeTpuueckas onTuka
ITepemenHbIi TOK. Maruetusm

Conep:kareJibHbIIA MOAYJIb 2. Cneyanasbl XumMuiueckux HayKk

4 | O6mas GuoxuMuyeckasi XapakKTepUCTUKA KUBBIX OPTaHU3MOB

5 | Ctpykrypa GenkoB

6 | HykienHOBBIC KHCIOTHI

7 | CtpykTypa 1 OMOJIOTHYECKOE 3HAUYCHUE YTIIEBOIOB

TEMbI IPAKTUYECKUX 3AHSATUA
No
Temvrt npakmuueckux 3aHAmMul
n/n
Coaep:karenabHblil Moayab 1. Cneyenassl ¢husuueckux Hayx
1 MeTo 161 MOJIEKYISIPHON (PU3HKH
2 Dnekrpudeckoe moje. [TocTosHHBII TOK
Conep:xatesbHbIH MOAYJIb 2. Cneyenagol XUMU4ecKux HayK

3 | [IpupoaHble M CHHTETUYECKHE BRICOKOMOJICKYIISIPHBIC COSMHCHHS.

4 | Omnpenenenue NEpBUYHON, BTOPUYHOM, TPETUUHON U UETBEPTUUHON CTPYKTYp Oerka.
Onpenenenue MOJIEKYIISIPHOM Macchl OEIKOB U opMbI MOJIEKYIT. Beienenue u ouncTka
0eJIKOB.

5 | CunTeTHYeCKHE aHAJIOTH HYKJICOTHIOB, 001aCcTH WX MpUMeHeHus. | eHeTnueckas
WHXCHEPHSI.

TEMbI JIABOPATOPHBIX 3AHATUM
No
Temur nabopamophvix 3anamuil
n/n
ConepxareabHblii MoayJab 1. Cneyenagol ghuszuueckux Hayk

1 | U3mepeHue TuaneKTpuyecKol MPOHNIIAEMOCTH BEIIECTBA U EMKOCTH KOHJIEHCaTOpa

2 | Ompenenenuie POKYCHBIX PaCCTOSIHUM JTUH3, CII0KHOM ONTUYECKON CUCTEMBI U
MOJICTTUPOBAHUE ONTUYECKUX TPUOOPOB

3 | 3yueHue sBICHHs BpallleHUs IJIOCKOCTH TMOJIIPU3ALMU CBETA €CTECTBEHHO aKTHBHBIMHU
BEIIIECTBAMH M B MATHUTHOM T10JI€

Conep:xarejbHbIA MOAYJIb 2 Cneyenagol XUmMuueckux HayK

4 | OnpeneneHue coaepx aHus OEIKOB B pACTUTENLHBIX TKaHIX

5 | Ompenenenrue copep kaHusi HYKJICHHOBBIX KHCIIOT Y PACTCHHMA

6 | Boigenenue amuiiasbl ¥ HCCeI0BaHUE TUIPOIN3a KpaxMaa Mpu pa3HbIX TeMIepaTypax
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6. MeToauyeckrne PpeKOMEHJAUHMHM 10 OPraHU3alMU CAMOCTOATENbHOH PadoThI

CTY/IEeHTOB
_ | Konauuecmeo
Ne 3adanue 013 camocmoamenvHoll
y Ha3zeanue memoi 5 uacos
n/n abomuol
p ol | 3
1 | ®usuyeckue Nporecchl B )KUBBIX [TpopaboTarh NEKIIMOHHBIN 5 6.5
Opra"nusmax Mar€purall, OCHOBHYIO U !
2 | I'eomeTpuyeckast ONTHKA AOHOHATCIBHYIO INTCPATYDY, 4 6
= MOJITOTOBUTHCS K TEKYIIEMY U
3 | Merobl MONIEKYISIPHON (pr3HKH YHIEMY 4 7
—— MPOMEKYTOYHOMY KOHTPOITIO
4 | Dnexrpuueckoe noiie. [TocTostHHBIM P . vt Y p
3HAHUH, K JJa0OpaTOPHBIM paboTam; 4 6,5
TOK
— BBITIOJTHUTH HHIUBUYaTbHOE
5 | IlepemenHbIi TOK. MarHeTu3M. 4 7
3amanue (Hamucath pedepar u
6 | O6mas 6moxummudeckas
MOJTOTOBUTHCS K €r0 3aIUTe)
XapaKTEPUCTHKA JKHUBbBIX ) 9,5
OpPTaHU3MOB
7 | CrpykTypa OenkoB 6 10
8 HyxknenHoBble KHCIOTHI 5 8,5
9 | CrpykTypa u Onosoruueckoe 5 9
3HAaYEHHUE YTIIEBO/IOB
BCEIo | 44 66

7. UuauBUaYyaJIbHbIE 32 JaHUSA

Temwt pechepamos no cooeprcamenvromy mooynio 1
1. Mexanuueckrue U MarHUTHbIE MOMEHTHI 3JIeKTpOHOB. [loBeneHHe STUX MOMEHTOB B
MarHuTHoOM Tnone. IIpunmun meroga OIIP. biok-cxema cnexktpomerpa JIIP. Xapakrepuctuku
criektpoB DI1P.

2. IIpumenenue DIIP B Guonorum.
3. Ilpumenenue DI1P B MmeaunuHe.

4. Snepusbiit marnetusM. [Ipuniun merona SIMP. Knaccuueckoe onncanue AMP;

5. Ilpumenenne SAMP B wuccinenoBanuum OuomemOpan u OuomMakpomosekyna. SAMP-
TOMOTrpadus.
6. MeTox abcopOIIMOHHON CTIEKTPOCKOIIHH.

7. OcoOeHHOCTH CIICKTPAJIbHBIX HCCIIeJOBaHUM OMOJIOTHYECKUX 0OBEKTOB.

8. INonspuzannonnas abcopOIMOHHAS CIIEKTPOPOTOMETPHSI.
9. ®dnyopecueHTHas CIEKTPOCKOIIHS.

10. ®ochopecreHnrs 1 METOIBI €€ U3MEPEHUSI.

11. WmmynbcHas ciektpockonust. [ToHsTHE 0 JTa3epHO CEKTPOCKOIMH. MeTo bl I3MEpEeHHSL.
12. JIluHamMudeckasi ClIeKTpOIyOpOMETPHSI.

Temut pechepamoe no codeprrcamenvnomy mooynio 2
1. Monuduxarus reHoB SMOPHOHATBHBIMU CTBOJIOBBIMU KJIETKAMHU.

N

['eneTndeckas peryssius pa3BUTHs OPraHOB U IIPpOrpaMMUpyeMasi CMEPTh KIIETOK.

3. CoOCTBEHHBIE CUTHAJIBI GCJ'IKOB, KOTOPBLIC YIIPABJIAIOT UX TPAHCIIOPTOM U JIOKaJIu3aluen

B KJICTKCE.

e

[TproHBI - HOBBIM OMOJIOTMYECKHI MPUHIIUT UH(EKLINH.

5. G-0enku 1 UX poJb B Iiepeiade CUTHANA B KIIETKE.
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6. OO6parumoe pochopurpoBanre OEIKOB KaK OMOIOTHUECKUN MEXaHU3M
peryJIupoOBaHHUs.

MeToabl KOJIMYECTBEHHON OMOIOTHH. .

[IpobGnema GrmoMapkepoB.

9. Meroabl MEKPOYHIIOBOTO aHAIM3a B OMOJIOTUU ¥ METUITUHE.

o N

8. O6pa3ubl TeCTOBOIrO 3aJaHUs JAJIs1 MOYJIHLHOI0 KOHTPOJIA
Cooeprcamenvustit mooyns 1

1. Vkaxunre onTnyeckuidi npudOp, KOTOPBIH MOKeT JaBaTh YBeJIHYEHHOE
H300pakeHue:

A) TI0CKOE 3epKaio;

b) cobuparomias nmuH3a;

B) crexnsiHHasI M10CKO-TIapajuiebHas IUIaCTUHA;

I') mobas nmuH3a:

J1) pacceuBaronias JinH3a

2. Ha ceTuaTke ri1a3a 4ejioBeKa U300pakeHue MOJIyYaeTcs:

A) nelicTBUTENBHOE, IPSMOE, YMEHBILIEHHOE;

b) MmHUMOE, IpsIMOE, YMEHBIIIEHHOE;

B) neiictButenbHOE, NEPEBEPHYTOE, YMEHBIIEHHOE;

I') MEHUMOE, IEpeBEpHYTOE, YMEHBIIIEHHOE:

J1) nericTBUTENIbHOE, IEPEBEPHYTOE, YBEIUUYECHHOE.

3. OnrTuueckasi cuia riaaza deiaoBeka 58 anrtp. Omnpeaenurte ero ¢oxkycHoe
paccrosiHue:

A) 58 m;

b) 17 cm;

B) 1,7 m;

N0,17m

1) 0,017 m

4. Kontyp miomaasio 50 cm’ HaxoamTes B OJHOPOJHOM MArHHUTHOM IOJ€e C
uHayknue 6 Ta. Ecau yron mexay BekTopoM B M HOpMAa/IbI0 N K MOBEPXHOCTH KOHTYpa
cocrapisieT 60°, TO MATHUTHBIA OTOK Yepe3 KOHTYP pPaBeH

A) 300 Bo;

b) 150 Bo;

B) 1,5 B6

I') 30 B6

1) 0,015 B6

5. [IpoBOAHUK ¢ TOKOM 2A NJIUHON 2 M HAXOAUTCSI B MATHUTHOM MoJie ¢ HHAYKuuei 1
Ta. Eciin yro1 Hakj10Ha NpOBOJHUKA K JUHUAM HHAYKIUH 30 rpaaycoB, TO Ha NPOBOJHHMK
AefCTBYeT CUJIa

A)SH

b)4 H

B)3H

IN2H

6. Ha npoBoanuk aauHoi S0 cM, pacnosio:KeHHbIH TepPNeHIUKYJISIPHO JHHHUAM
HHAYKIHMH OJHOPOAHOI0 MATHUTHOro moJs, aeWcreyer cuiaa 0,12 H. Ecam cuia Ttoka B
NPOBOJHNKE 3A, TO MATHUTHAs1 MHAYKIHA 110JIs1 PABHA

A) 0,8 Tn

b) 0,02 Tn

B) 0,2 Tn

I') 0,08 Tn

1) 0,4 Tn
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Kpurtepun oneHuBaHus MOLYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
3aganus ¢ 1 mo 20 1o 1
Bcero 20

Cooeporcamenvhutii MoOyb 2

1. B cTpyKTYpYy MOJIeKYJIbI 0ejIKa BXOAAT:
1) yraepon, KHCIIOPO, BOJOPO/I, a30T, cepa, hochop, Xjop;
2) yriaepo, BOJAOPO, KUCIOPO, a30T, cepa, hocdop;
3) yraepoj, BOAOPOJ, KUCIOPO/, a30T, cepa.
2. bejaku 3T0:
1) BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS;
2) cpelHEMOJICKYIISIpHbIE COEIMHEHNUS,
3) HU3KOMOJIEKYJIIPHBIE COSTUHEHUS.
3. ®opmy 0eJIKOBOI1 MOJIEKY.IbI BHIPAKAIOT:
1) oTHOIIEHHEM MEHBIIEeH OCH K OOJIBIIEH;
2) OTHOIIIEHHEM OOJIbIIIeH OCH K MEHBIIIEH;
3) oTHOIIEHHEM OOJIbIIEH OCH K IEPUMETPY MOJIEKYJIBI.
4. O1HMM U3 Ba’KHBIX METOA0B OIpe/eTeHIS] MOJIEKYJISIPHOH MAcCChI 0€JIKOB SIBJISIETCS
MeTo/1, NpeAso:KeHHbIH JlyMaHckuM, a pa3padorannbiii CBendeprom:

1) Ha OCHOBE UCIIOJIB30BaHUS CIIEKTPO(OoTOMETPA;
2) Ha OCHOBE HUCIIOJIb30BaHUS XpOMaTorpapuu;
3) Ha OCHOBE UCIIOJIB30BAHUS YIBTPALICHTPUDYTH.

KpnTepml OLCHUBAHUSA MOAYJBHOI'0O KOHTPOJIHA

Homep 3a0anusn Konuuecmeo 6annoe
3amanus ¢ 1 mo 20 no 1
Bcero 20

9. KoHTpoJibHBIE BONIPOCHI K MPOMEKYTOYHOI aTTeCcTAlINU
Cooepircamenvnutii mooyns 1

1. I[Tpenmet Oropu3UKH.

2. Tloctpouth wu300pakeHHE TpeAMETa B IUIOCKOM 3epkane. YeMm oTiauuaercs
JEHCTBUTENBbHOE U300paKeHNE OT MHUMOTO.

3. Meroasl 6uomexaHuku. CouJeHEHHWE M PblUYard B ONOPHO-JBUTATEILHOM armapare
YyeJloBeKa.

4. ITpobaembl OMOPU3UKH.

5. Meroasl 6nomexanuku. [leperpys3ka u HEBECOMOCTb.

6. Iloctpouth wu300pakeHHWe TNpeAMETa, HAXOJAIIErocss 3a JABOHHBIM (DOKYCHBIM
PAcCTOSTHUEM OT COOMPArOIIeH TNH3BI. DOPMYITBI JTUH3HI.

7. CBsi3b OMO(MU3UKHU C IPYTUMHU HAYKAMH.

8. Metoapl buomexanuku. MexaHnuueckas paboTa yenoBeka. IpromeTpusi.

9. Hoctpouth M300pa’keHHE NpeaAMeTa, HaxXOJSAIMIerocs Mexay (OKycoM M JABOHHBIM
dboxycom cobuparomieit TuH3bI. DOPMYITBI IUH3HI.

10. buoakyctuka. Ponb 3Byka Kak CpeAcCTBa Iepeqauyd MHPOPMALUU B MHpE >KHUBBIX
CYIIECTB.
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11. HaiitTu Benn4mMHy W MOJ0KEHUE M300paKEHUS MperIMeTa, HaXOIAIIerocss Ha ABOHHOM
(OKYCHOM pacCTOSTHUM COOMPAIOIICH JTUH3HI.

12. SIBnenue potorddexra. 3akonsr CTONETOBA.

13. buoakycrtuka. YapTpa3ByK U €ro IpuMEHEHUE.

14. Kakoil BenuuuHbl U rae OyJIeT pacroioKEeHO N300paKeHUE MPEeIMETa, HaXO0IAIerocst
Ha (OKYCHOM pacCTOSIHUU OT COOMpArOIIE JINH3bI.

15. SIBnenue potorddexra. YpaBHeHne DWHIITEHHA.

16. JIromuHecuieHs. BUnpl JrOMUHECIIEHIINH.

17. DHepreTudeckue ypoBHU aTomMa BOJA0PO/Ia.

18. ITocTpouth M300pakeHre NpeaMeTa, HaXoAdLerocs Mexxay poKycoM U coOuparouien
auH30i. UeM oTinyaercs AeHCTBUTEIbHOE H300pakeHUE OT MHUMOTO.

19. Ctpoenue aroma. [Tocrynatel bopa.

20. 3aKOHBI FTEOMETPUUECKON ONTUKHU.

21. [Ipumenenue sa1epHOro MarHUTHOTO pe3oHanca (IMP) B menunune.

22. Ilpunuun I'roiirenca-dpenens.

23. TloctpouTh H300pakeHUE MpenMeTa, Haxoadulerocs Ha (HOKYCHOM pacCTOSIHUU
pacceuBarONIEH JTUH3BI.

24. TlpuMeHeHHE CHEKTPOB IIOIJIOIIEHUS B IOJIIPU30BAHHOM CBETE€ IpU H3yYEHUU
O1oI0rn4ecKuX 0OBEKTOB.

25. BonHoBBIE cBOMCTBA cBeTa. Kak OHU NPOSBISAIOTCA B IpUpoae?

26. IlocTpouTh W300paKeHWE NpPEIMETa, HAXOJAIICTOCS 32 JBOWHBIM (OKYCHBIM
paccTosiHUEM OT BOTHYTOI'O (COOMPAIOIIEro) 3epKania.

27. Cnextpsl uzinydeHusi. CrieKTpbl TOTJIOMICHHUS.

28. SBnenue unteppepenun. Heo6xonumsble ycinoBus 1isl MPOSBICHUS UHTEPPEPEHIIHUH.

29. Tloctpouth u300paKeHHE TpPEAMETa, HAXOAAUIETocs MeEXAy (okycom u
paccerBaromIeii JMH30M.

30. Onmcats yeTpOUCTBO CIIEKTPAIBHOTO MPHOOpa (MOHOXpOMATOP, crieKTporpad).

31. Habmonenue unrepdepeHunu. Y cioBue MakCuiMyMa 1 MUHUMYMa.

32. Kakoii onTH4eCcKOW CHUJIbl OYKM HAJI0 BBINMCATh YEIOBEKY, €CJIM JIOH XOpOILO BUIUT
OykBbI Ha paccrossHiK ;=50 cM. CUHMTaTh PACCTOSIHUE HAMITYYIIEro 3peHus dn=25 cMm.

33. KopmyckynsipHbie cBoiicTBa cBeTa. Kakue ombITH OATBEP)KIAIOT STH CBOMCTBA?

34. Tlonsipu3anust cBeTa IpU OTPAXEHUH OT TUIIEKTpUKA. 3aKoH bprocrepa.

35. Xox myuedt CKBO3b IIOCKOMApaJUICNIbHYIO TUTACTUHKY. YenoBek HabtomaeT mpeaMer
CKBO3b IUIOCKOIAPAJIENIbHYIO IIACTUHKY. IlocTpouTh n300pakeHue npenmera.

36. Ilouemy nns HaOmoAeHUS UHTEPQEPEHLMH CBETa OT OOBIYHBIX HCTOYHHUKOB
UHTEepEepUpyrOIINe MyYKH JOIDKHBI IPOUCXOIUTH OT OJTHOTO U TOT'O K€ HCTOYHUKA?

37. Ilonsipru3oBaHHbIN cBeT. YeM oTiandaeTcs NOasSpU30BaHHBIN CBET OT €CTECTBEHHOTO?

38. IlocTpouTts X0x ay4eil B npuzme. PopmMysibl IPU3MBL.

39. YUrto Takoe «onTHYECKas pa3HOCThb X01a»?

40. SBnenue nudppaxkuuu. Judpakuus Opaynrodepa.

41. Tloctpouts wu300pakeHUE TMpeaMeTa B BBINTYKIOM 3epkaie. YUem oTimuaercs
JecTBUTENbHOE N300paXKeHHe OT MHUMOTO.

42. Buapl nonsipu3aliuy CBeTa.

43. TIpenmeT OMOPU3HUKH.

44. SInenue unreppepenunn. HeoOxoaumbie ycaoBUs 1Sl MPOSIBICHUSI UHTEPPEPEHITNH.

45. I'me n xakoil Benmu4MHBI OyneT n300pakeHue MpeaMeTa, HaXOAAIerocs Ha JBOWHOM
(OKYCHOM pacCTOSIHUM OT BOTHYTOTO 3epKajia?

46. IIpoGneMbl 6MODUBUKH.

47. TlocTtpouTh M300pakeHHE MpeaMeTa, HaxOoIsAIIerocss MeXAy (OKycOM U JBOWHBIM
(OKyCOM BOTHYTOTO 3€pKaa.

48. IlpumeHeHue sAepHOro MarHuTHOro pezoHanca (IMP) B menuuune.

49. CBs3bp OMOGU3UKHU C JPYTUMH HAyKaMHU.
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50. mocTpouTh M300pakeHUE IMpenMeTa, HaxXOoIsAIerocs Ha (POKYCHOM PpacCTOSHUM OT
BOTHYTOTO 3€pKaJa.

51. SBnenue pororddexra. YpaBHeHHE DUHIITEHHA.

52. buoakycruka. Ponb 3Byka Kak cpeAcTBa Iepefadyd MHPOPMALUU B MHPE >KHUBBIX
CYILIECTB.

53. IlocTpouth HM300pakeHUE NpEeAMETa, HaXOIAIIErocs Mexay (OKYyCOM M BOTHYTHIM
3epKaJoM.

54. ITpunnun ['roireHca-Openernsi.

CooeprcamenvHulit Mooynb 2

Kakue ¢pyHKINU BBIOTHSIOT OSIKKU B OpraHu3mMe?
Kak oOpasyercs nentuHas cBs3b B Oenke?
OxapakTepu30BaTh NEPBUUYHYIO CTPYKTYPY OCIKOB.
UYrto coboii mpeACTaBISIET UC- U TPac-POPMbl XUMHUYECKHUX COCTUHECHUNA?
XapakTepuCcTUKa BTOPUYHON CTPYKTYpbl O€JKOB: O-CIIUpajib, CIHPab-KIyOooK, [-
CTPYKTYpa, 3-u3rud, JOMEHBI.

6. XapakTepucTUKa TPETUIHOU CTPYKTYPBI OSIIKOB.

7. I'mnore3a pacmiiaBlIeHHOW TIJ00Yibl, OOBACHAIOIAS CBOpAaYMBAHUE IOJIMIEITHIHON
[ETH B TPEXMEPHYIO CTPYKTYPY.

8. OxapakTepHu30BaTh IIANEPOHBI U LIAIEPOHUHBI.

9. XapakTepucTHKa YeTBEPTHYHON CTPYKTYPBI OEITKOB.

10. Xumuueckuii CHHTE3 U aHaIn3 OEIKOB.

11. Omnpenenenune N- u C-KOHIIEBBIX aMUHOKHCIIOT.

12. C kakoil KOHILIEBOM AaMUHOKHCIOTHI MOJUIENTUAA HAYMHACTCd HyMepauus
AMUHOKUCIIOT?

13. Kak Ha3piBaeTcsi (EepMEHT C TMOMOIIbIO KOTOPOrO OCYLIECTBISETCS IOBOPOT
MOJHIeNTHAHOM Hern Ha 180°?

14. C noMompl0 KaKoro 5H3MMA OCYILECTBIIAETCS OOpa3oBaHME W H30MEpH3alMs
TUCYIb(OUIHBIX CBSA3CH?

15. Kakue HeakTHBHbIE O€JIKH BHOCAT OOJIBLION BKJIa] B 00pa30BaHUE IPOCTPAHCTBEHHBIX
CTPYKTYp O€NKOB?

16. Yto Takoe rOMOT'€HHbIE U FeTepOreHHbIe OeKn?

17. C ygero HauMHaeTCs OIpeeeHIe aMUHOKUCIOTHOTO COCTaBa OeNKoB?

18. OxapakTepu30BaTh METO/bI ONpPEAEICHNS NEPBUYHON U BTOPUYHOM CTPYKTYp OEIKOB.

19. OxapakTepn3oBaTh METOIBI OINpPENEICHUS TPETHYHOW W YETBEPTHYHOH CTPYKTYP
OEIIKOB.

20. Ompenenenue MOJCKYISIPHOM MaCChI OCIIKOB.

21. OmnpeneneHuie GopMbl MOJIEKYJIBI.

22. Buonorndeckue QyHKIIMHA OCITKOB.

23. XapakTepHuCTHKa II00YISIpHBIX U GUOPHILISIPHBIX OEJIKOB MO (hopMe MOJIEKYJI.

24. XapakTepHucTUKa TI00YISIpHBIX U GUOPMIISPHBIX OenkoB. [Ipumepsr.

25. XapakTepHucTuKa NpocThIx OenkoB. [Ipumepsl.

26. XapakTepHCTHKa CIOKHBIX 0enKoB. [Ipumepsr.

27. OxapakTepu3oBaTh (PU3NKO-XUMHUECKUE CBOICTBA OEIKOB.

28. UTto Takoe m303JIeKTpHUYecKas Touka oenkoB (pl).

29. OxapakTepu3oBaTh JEHATypaluio OEIKOB.

30. Dransl BeIaEIeHNs OEJIKOB.

31. BeicanuBanue O6€IKOB.

32. OxapakTepu3oBaTh XpomarorpaguuecKkue METOAbl, NpUMEHSIeMble Ha CTaIuu
KOHIIEHTPUPOBaHUs Oellka.

33. OxapaxTepu3oBaTh METOA I'elb(OUITBTPALINH.

34. HUcnonb3oBaHue OEIKOB B IPOMBIIIJIEHHOCTH U MEHUIIMHE.

35. Hcnonp3oBaHWE aMHHOKHCIIOT U TIENTHIOB B TPOMBIIUICHHOCTH U METUIIHE.

agkrownE
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36. AMHHOKHCIIOTHI KaK JIEKAPCTBEHHBIE BEIIECTBA U KOCMETUYECKHE CPEACTBA.

37. Yto Takoe MEXaHU3M HEOJHO3HAYHOI'O COOTBETCTBHS MM KayaHUs?

38. Bce 11 aMHHOKHUCIOTHI KOAUPYIOTCS OAHUM aHTUKOZOHOM?

39. Kak Ha3bIBaeTCsl sBJIEHME, KOIZla OAHOM M TOH e aMHHOKHUCIIOTE COOTBETCTBYET
HECKOJIBKO KOZI0OHOB? U kakoB ero Onosiornueckuii cMpici?

40. Kakoe cBOICTBO SIBJISETCS XapaKTEPHOH OCOOCHHOCTHIO FEHETUYECKOro Koza?

41. Ha3BaTb OCHOBHBIE CBOIICTBA FT€HETUUECKOTO KO/A.

42. Tpancmsauus (mepenava) HacieactBeHHocTd oT JIHK nwa mPHK ocymectBusercs
OenokcuHTe3UpyroIei cucteMoil. Ha3BaTh Kakue CTpyKTYpBl BXOJIST B 3Ty CHCTEMY?

43. B KakoM COCTOSTHMM aMUHOKHCJIOTBI HAXOJATCS B IUTOILIA3ME KIETKU?

44. Yro takoe pexorauuusa? M kakoit pepMeHT yyacTByeT MU ITOM?

45. Kak nmpoucxoaut oopazoBanue amuHoarmi-TPHK?

46. XapakTepuCTUKA MHULUAINN TPAHCIIAIUH.

47. Yro cobOolt mpeacTaBIIsIeT dJOHTAIMS TPAHCIAINN?

48. Yro co0oii mpeacTaBIseT TEPMUHAIMS TPAHCIIALUU?

49. Perynsauus cuHTe3a O€NKa y MPOKAPHUOT.

50. Perymsmus cunTe3a 0enka y 9yKapuor.

51. JleificTBHE TOKCMUYECKHX U JICKAPCTBEHHBIX BEIIECTB HA OMOCHHTE3 OelKa.

52. Kakwue Bemectsa sBisitorcs MoHoMepamu HK? x cTpoenue.

53. T'ne maxoxarcs HK?

54. 3a xakoe oTkpeiTue yudenbie [x. Yorcon, ®@. Kpuxk m M. YunkuHcoH ObLIH
ynoctoensl HobeneBckoit mpemun?

55. CtpoeHue HyKJIeo3H1a.

56. Kakue BemecTBa 00pa3yorcs npu noiaHom ruapoiaunse HK?

57. Kaxkue HykJI€OTHU 1Bl BXOAAT B cocTaB mypuHoBbIX ocHoBaHui JIHK u PHK?

58. Kaxkue HyKI€OTHUIBI BXOAAT B COCTAaB MUPUMUANHOBBIX ocHoBanuil JJHK u PHK?

59. Kakyro (pyHKIHUIO BRITOIHSIOT S-METHIIMTO3UH U 6-MEeTHUIIaICHUH?

60. Yto Takoe TayTOMEpHbIE IPEBPALLCHHS IYPUHOBBIX ¥ MUPUMUAMHOBBIX OCHOBaHHNA?

61. B xakoif o0macTé CHeKTpa a30THUCTBIE OCHOBaHMs ToriomaroT cBer? Kakoe 310
uMeeT 3HaueHue?

62. Kakumu yrneBomamu npeacrasieHa yriaeBognas yacte PHK u JIHK?

63. Kak Ha3pIBaeTcsi CBSA3b, COCAMHAIONIAS OCTaTKU (ochOopHOM KUCIOTHI ¢ pubO030i B
PHK wnu ne3oxcupu6osoii B JITHK?

64. OxapakTepu30BaTh CHUHTETHUECKUE aHAIIOTU HYKJICOTHI0B U UX IPUMEHEHHE.

65. IlepBuunas crpykrypa JJHK.

66. Uro o6o3nauaer AT-tun JHK u I'll-tun IHK opranuzmos?

67. Bropuunas crpykrypa JHK.

68. Tperuunas ctpykrypa JJHK.

69. @msuko-xumuyeckue cBorictBa JJHK. ['umepXxpoMHbIii 1 THITOXPOMHBIHA 3 (EKTHI.

70. ®ynxmuu JHK.

71. Crpyxrypa u pynkuuu PHK.

72. CrpykrypHas oprannzanus MPHK.

73. CrpykrypHas opranm3anus TTPHK.

74. Crpyxrypa pudocomubix PHK u pubocom.

Kpurtepun n mkana oueHMBaHUs IS IPOMEKYTOYHOM aTTeCTALMHU

0 0anI0B BBICTABISIETCS CTYIEHTY, €CIM OTBETAa Ha BOIPOC HET I OH a0COIIOTHO
HEBEPHBIL;

1-6 6ana (oueHKa «HEYAOBIETBOPUTENIBHO») BBICTABISAETCS CTYIEHTY, €CIM OCHOBHOE
coJiepKaHre y4eOHOro MaTepualia pacKpbITO, HO HE MOJIHOCTBIO; HE IaHbl IPAaBUJIbHBIE OTBETHI HA
BOIPOCHI; JOMYILEHbI IPyOble OIIMOKHU B ONPEAEICHUH MOHATHI, IPH UCIIOIb30BaHUH TEPMHUHOB;
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7-13 OGamioB (OIEHKA «YIOBIIETBOPUTEIHHOY») BBICTABISETCS CTYACHTY, €CIU YCBOCHO
OCHOBHOE COJIep)KaHHE Y4YyeOHOro warepuana, HO H3J0XKeHO (parMeHTapHO, HE Bcerja
MOCIICIOBATEIHHO; OIPEACICHHUS] TOHITHA HEJOCTaTOYHO YETKUE; JOMYIICHbI OIIMOKUA U
HETOYHOCTHU B UCIOJIb30BAaHUU HAYYHON TEPMUHOJIOTMH MTOHSITHIA;

14-19 6ans10B (OlLIEHKA «XOPOILI0») BBICTABIISIETCS CTYACHTY, €CJIM, B OCHOBHOM, ITPaBUJILHO
JaHbl OMpEJeNIeHUs TMOHSTHUH, TEPMUHOB; OIpEAETICHUE TMOHATUN HEMONIHOE, JOMYIICHBI
HE3HAYUTENIbHBIC OIMUOKKM B IMOCIEAOBATEIHHOCTH H3JIOKCHHS, HEOOJBIINE HETOYHOCTH B
HAay4YHBIX TEPMHHAX, B BBIBOJaX M OOOOLICHUSX U3 HAONIONEHUH U OMNBITOB; OTBET
CaMOCTOSTEIbHBIN;

20 6a10B (OLIEHKA «OTJIMYHO») BBICTABISETCS CTYICHTY, €CIIM JaHO MOJHOE U IIyOOKO
apryMEHTUPOBAHHOE COJCPXKAHHE BOMpPOCa B 00bEME MPOTrpaMMbI;, YETKO W TPABHUIBHO JaHbBI
OmpefieNieHusT U PAacKphiTa CYIIHOCTh IOHSATHM, €clu JUIsl J0Ka3aTelIbCTBAa HCIIOIb30BaHbI
pa3IM4YHbIC BHIBOIBI U3 HAOIIOEHUN 1 ONIBITOB; OTBET CAMOCTOSITCIILHBIM.

10. Kputepuu oneHUBaHUsI

Pacnpeodenenue 6annos, Komopwvie mozZym noiy4ums cmyoeHnvl
6 npoyecce uzy4eHus OUCYUNIUHbL

KosmnuecTBo 0a/110B
dDopma 3a 3a
Bua xonTposs N .
KOHTPOJIS cojiep:KaTeJIbHBIN | coaepIKaTeNbHBbII
MoayJb 1 MOAYJIb 2
3amura pedepaToB CobecenoBanue 5) 5)
3amuTa 1a60paTOpHBIX paboT YcTHBIM onpoc 5 5
Moy bHBIN KOHTPOJIb TectupoBanue 20 20
[TpoMeKyTOUHBIN KOHTPOJIb CobecenoBanue 20 20
BCET'O 100
Hlkana coomeemcmeus 6a1106 HAYUOHAILHOU WIKATE
Ouenka
Onenka | mo 100-6anabHoii | OueHka 1o rocyapcTBeHHOM HIKaJIe Ouenka no
[0 IIKaJie | LIKaJie, KOTopas (3x3ameH, 1uddepeHHPOBAHHBII rocy1apcTBeHHOM
ECTS AeHCTBYET B 3a4er) IKaJe (3a4er)
JdouHY
A 90-100 5 (oTIIMYHO) 3a4TE€HO
B 80-89 4 (xoporrio) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YZ1OBJIETBOPUTENBHO) 3a4TE€HO
E 60-69 3 (yIOBJIETBOPUTENBHO) 3a4TE€HO
2 (HEYIOBJIETBOPUTEIIBHO) C
FX 35-59 (meyn p . ) HE 3aYTEHO
BO3MO>KHOCTBIO TOBTOPHOMU 4N
2 (HEeyIOBIIETBOPUTEINBHO) C
BO3MOHOCTBIO IOBTOPHOM CITaud ITPU
F 0-34 p . p HE 3a4YTE€HO
yCIIOBUH 00s13aTeTbHOTO Habopa
JIOTIOJTHATEITHHBIX 0aJIOB
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11. MaTepuaJbHO-TeXHHYECKOE o0ecneueHue y4eOHOro npoiecca

Jlnst obecrieueHus 1eKyYuoHHbIX 3aHamutl TpeOyeTcs: aymuTopusi, 000pYyAOBaHHAs MEIOBOU
WJIA MTHTEPAKTUBHOM TOCKOH, MPOEKIIMOHHBIMU CPEICTBAMH U IKPAHOM.

Jnst  obecrnieueHuss  1abopamopuvlx — 3amamuti  HeoOXoaumMa  o0OpyJoBaHHAas
COOTBETCTBYIOIIUM 00pa3oM JabopaTopus.

12. PexomMeH/10BaHHAsI JTUTEpaTypa
OcHoBHas

1. ®epmeHTH: CTPYKTypa, MEXaHi3M 1ii, MojenbHi cuctemu [Enextponnmii pecypc] :
HaBy. noci6. / A. @. Ilonos, H. T. Maneesa, 1. B. Kamitanos, O. B. bapanosa ; JloHelbkuii Hail.
yH-T. - Jloneuk : JlonHY, 2013. - Enextponni nani (1 ¢aiin).

2. Kuneruka u TepMouHaMUKa (PepMEHTATUBHBIX PEaKIHii [ DeKTpoHHBIN pecypce] : 1985 -
2016 rr. / [cocT.: JI. A. T'nubGena ; pen. B. A. Kporora] ; Jloneukuii Hai. yH-T, Hayd. 6-ka, OTtx.
crpaB.-oudmrorp. u uHpopM. padoTsl. - JJonenk : lonHY, 2016. - Dnextponnsie nanusie (1 daiin).

3. U36pannbie T1iaBel Omodu3uku. CyIIHOCTH OpraHu3alMud W (QYHKIIMOHUPOBAHHS
OMOJIOTUYECKNX 00BEKTOB. [ DIEKTPOHHEIN pecypc] : yuebHoe mocodue / [coct. C. B. becnanosa,
0. A. Cuprok, B. B. Kononenko]; I'OY BIIO "/loHenkuii HauMOHaJIbHBII YHUBEpPCUTET',
buonornueckuii dakynbrer, Kadenpa 6uopusuku. — Honenk : JlouHY, 2017. - DnexkTpoHHBIC
nannble (1 daiin).

4. Metonpl u3ydeHHs] (U3NYECKUX IPOIECCOB, JISKAIIMX B OCHOBE OMOJOTHYECKUX
ABIIEHUH [DNEKTPOHHBIN pecypce] : yueOHo-MeToanueckoe nocodue / [coct. C. B. becnanosa, HO.
A. Cuprok, B. B. Kononenko]| ; I'OY BIIO "JloHenkuii HaluMOHAJbHBIM YHUBEPCUTET',
buonoruueckuii dakynsrer, Kadenapa ouodpusuku. — [Honeuk : JouHY, 2017. - DnexTpoHHBIE
nanHble (1 ¢aiin).

JlonmosHuTEILHAS

1. bapanoBa, O. B. buoxumus. Ilocobue k maboOpaTOpHbIM W CEMHUHAPCKUM 3aHSTUSIM
[OnexTponHbIi pecype] : yue6. mocodue / O. B. bapanosa, B. C. lopomkesuy, 1. /1. Onaprok ; [OY
BIIO "Jlonenkuii Ham. yH-T". - onerk : OY BITO "HorHY", 2016. - Onexrponnbie qanubie (1 daii)

2. CuBonoO, A. B. ®i3uka /IHK : HaBu. noci6. / A. B. CuBono6 ; KuiBcbkuii Hail. yH-T iM.
T. lleBuenka. - Kuis : BIIL] "Kwuis. yn-1", 2011. - 335 ¢. (1 3k3.)

3. buccranrep, X. Ilpaktudeckast su3umonorust / X. buccanrep ; mep. ¢ anri. T. I
Macorooii ; ¢ mpenuci. A. B. Jleramosa. - Mocksa : BUHOM. Jla6. 3nanwmii, 2010. - 328 c. (3 7x3.)

4. CoBpemenHsbie mpobnembl Ouonoruu (buodusuka) [DnexTpoHHBI pecypc]: yueOHOe
nocobue / [coct. C. B. becnnasioBa, B. O. Kopnauenko] ; 'OY BIIO "/lonenkuii HallnoOHATHHBINA
yHuBepcuret', buonornueckuii dakynsrer, Kadenpa ouodusuxu. — Jonenx : JouHY, 2017. —
OnekTpoHHble faHHbIe (1 ¢aiin).

13. UudopmanmoHHbie pecypchbl
http://library.donnu.ru/catalog/ — DnekrponHbIit kKaTanor+ 3 DIeKTPOHHBIE KAPTOTEKH
Hayunoit oubnuorexu lonHY
http://repo.donnu.ru/ — DnextponHsriii apxus J{oHHY (pemno3uTtopuii)
http://elibrary.ru/ — Hayunas snextponnas 6ubnuoreka (HOB)
https://dvs.rsl.ru/ — DnexkrporHas OUOIMOTEKA AUCCEPTAIMIA
https://www.biblio-online.ru/ — Dnexrporno-6uGnroTeunas cucrema «9bC IOPAVIT»
https://cyberleninka.ru/ — Hayunast anextponHnas 6ubmmoreka «KubepiaeHuHKa»
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14. lIporpamMHoe oGecrieueHue (TIpy HATHYUH)

1. Windows 7 PRO (xoprioparusHas sunensus JJOHHY Ne 46484614),

2. Microsoft Office (kopnoparusHas munensus JOHHY nunensus Ne 46472919)

3. Microsoft Visual Studio (nunensus mporpammber DreamSpark st BbiCHIMX y4eOHBIX
3aBEJICHUN)
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4. Adobe Acrobat Reader, xPDF, R Studio, Scilab (muuensun GPL, Apache, BSD mns
CBOOOJTHOTO ITPOTPAMMHOTO 00€CTICUeHNS ).

PaGouas nporpamMMa paccMOTpeHa U NepeyTBep:k/ieHa Ha 3acelaHuu Kadeapbl Onodusuku ¢
u3MeHeHusMH (0e3 n3menenuit) Ha 20 roJ.

[Tporokon 3acenanus kadeapsl Ne oT .

3aB. xadenpoii bnopuznKu C.B. becnanosa

Pabouas mporpamMmma paccMOTpeHa U MepeyTBepiK/IeHa Ha 3aceaHuu Kadeapsl GU3noIoTun
pacTeHul ¢ u3MeHeHusAMU (6e3 n3MeHeHui ) Ha 20 TO/I.

[Tporokon 3acenanust kKageapnl Ne oT

N.o. 3aB.xadeapoit GpuU3noI0THH pacTeHUN C.A. JlemyeHnko




