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1. O0nacTh NMpUMeHEHUS] M MeCTO AUCHMIUIMHBI B y4eOHOM mpolecce: TUCHUIUIMHA
«CrienrnaBel - (QU3MYECKUX M XUMHUYECKMX HAyK» BXOJUT B BapHAaTUBHYIO YacTh bioka 1
«ducuummuuel (Moaynu)» mo HampaiaeHuto noarotoBku 06.04.01 buosiorust (marucrepckue
porpamMmmel: 6uosorusi, 6nopusnka, GU3N0IOTHS Y€TOBEKA U )KUBOTHBIX).

JucuuruinHa peanusyercs Ha OuonorunueckoM Qakynbrere JJoHHY kadenpamu 6uodusnku
U (DU3HMOJIOTUHN PACTEHMI, OCHOBBIBAETCS Ha 0a3e JAMCHUILIMH OakajaBpuaTa M MPEANIeCTBYIOMIEH
JTMCUUIUIMHBI MarucTpaTypbl — MeToA0JI0THS M METObI HayYHBIX HCCIeI0BaHMiA. Takke 0CBOCHHE
JaHHOM JUCHUIUIMHBI HEOOXOIUMO Ui pelIeHHs 3aaad y4eOHOW (IO MOJydeHHIO TEePBUYHBIX
npo(ecCHOHATBFHBIX YMEHUH U HABBIKOB), TPOM3BOJICTBEHHOH (IO TOIyYSHHIO TPO(ECCHOHATBHBIX
YMEHUH M OmbITa MPO(ECCHOHANBHOW NESITeIBHOCTH) M TMPEAJUIIIOMHONW TPAKTHK, HAUCAHUS
Hay4YHO-HCCIIEI0BATEIBCKOM PabOThI U Oymymiel mpodeccHoOHATEHOM NesSTSIIEHOCTH.

2.  CTpykTypa IMCHHUILINHBI
Xapakmepucmuxa yueoHoi OucyuniIuHbl
Hamnpasnenue moAroToBku 06.04.01 buonorus

Ouosnorus, Onopusuka, GU3NOIOTH
Marwucrepckas mporpamMmma
YeJI0BEeKa U KUBOTHBIX

[TporpamMma moArOTOBKH aKaJieMHYecKasi MarucTparypa
Kpanuduxarnms MarucTp
KonuuecTBo conmepkaTebHBIX MOTyJIeH 2

JucuuninuHa 0a30B0i / BapuaTUBHON YacTH

. JUCIUIUIMHA BApUATUBHOM YaCTH
00pa3zoBaTeIbHON MTPOTrPaAMMBI

1 MOOYIBHBIA KOHTPOJIb, 1| MPpOMEKYTOUHAS
@DopMBI KOHTPOJIS Y pOIE, % 1P vt
aTrecTanus (3ader)

s O ouHas ¢popma 3ao4yHas popma
00y4eHUs 00y4eHUS
KonnuecTBo 3aueTHBIX eqMHUIT (KPEAUTOB) 2
T'ox moaroroBku 2
CemecTtp 3
KoauuecTBo yacoB 72
- JIEKIIHOHHBIX 14
- MPAKTUYECKUX, CEMUHAPCKHUX
- J1abOPATOPHBIX 14
- CaMOCTOSTEIILHOM pabOThI 44
B T.Y. HHJMBHUIyaJIbHOE 3a/IaHUC
HenenpHOE KOJIMYECTBO YacoB, T.4. 51
ayTUTOPHBIX 2
3. Onucanne TUCHUILIMHBI
Ieaun u 3apaun
Ilens — wu3yuyeHUE COBPEMEHHBIX (PUIUYECKHMX METOJ0B HCCIENIOBAHUS CTPYKTYpPHI

OMOJIOTHYECKUX OGT)CKTOB, 3daKOHOB DPAa3BUTHS OMOJIOTUYECKUX CHUCTEM U (bYHKI_II/IOHI/IpOBaHI/IH
OKOCHUCTECM, (I)OpMI/IpOBaHI/IC Y CTYACHTOB Hpe,I[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX KJ1accax 6I/IOHOJII/IMep0B, ux
CTPYKTYpPC U (byHKI_II/ISIX, B3aMMOCBA3HU MCKAY CTPOCHUCM U CBOﬁCTBaMH, HCO6XO,[[I/IMBIMI/I JJIsL
MPpOABJICHUSA (I)I/IBI/IOJIOFO-GI/IOXI/IMI/IHGCKI/IX ImokKasaTesei Y OpraHu3mMoB, MPpHUHAJICIKAINUX K pa3HBIM
TAKCOHOMHWYCCKUM I'pyIlIiaM, B 3aBUCUMOCTHU OT YCJ'IOBI/Iﬁ Oprxcanmeﬁ Cpcabl.

3aoauu. MO3HAKOMUTH CTYACHTOB C COBpPCMCHHBIMHA (I)I/ISI/I‘-IGCKI/IMI/I METOJaMU
HUCCICIOBaHUA BHyTpCHHCfI CTPYKTYPEI 6I/IOMOJ'I6KYJ'I; C INpUHOUIIaAMHU JENUCTBUS OCHOBHBIX



CIEKTPOCKONMMYECKUX MPHUOOPOB; H3YYNUTh 3aKOHBI PAa3BUTUS OWUOJIOTUYECKUX CUCTEM U
(YHKIMOHMPOBAHUS IKOCHUCTEM; JaTh CTYACHTAM TEOPETUYECKHE 3HAHMS IO Pa3HBIM Kiaccam
OMOTIONMMEPOB M CHHTETHYECKHM TIOJMMEpaM Ha COBPEMEHHOM JTale pa3BUTHS HAYKW;
copMHpOBaTh NMPAKTUYECKWE HABBIKM BEJCHUS HAYYHO-HCCIEIOBATEIbCKONW PabOTHI MO JaHHOM
JTMCLUIUIAHE.

TpeGoBanusi K pe3yJbTaTaM OCBOeHMs] JHCHMIUIMHBL: [Iporiecc W3ydeHWs] IUCHUTIIMHBI
HarparlieH Ha ()OPMHUPOBAHUE ANIEMEHTOB CIICAYIOIUX KoMmreTeHIwid B cootBercTBUu ¢ PI'OC BO PO
1o HanpasieHuto noArotoBku 06.04.01 buonorus 1 0CHOBHBIX 00pa30BaTEIbHBIX IPOTPAMM BBICILIETO
oOpazoBanusi HampasieHuss noarotoBku 06.04.01 buonorus (Marucrepckue MTpOTPaMMBL:
ouonorus, onopusnka, (HU3NOIOTHS YSIOBEKA U )KUBOTHBIX):

a) oowexynomyphoix(OK):

CIIOCOOHOCTH K a0CTPAaKTHOMY MBIIIUICHUIO, aHau3y, cuaTe3y (OK-1);

TOTOBHOCTH JICHCTBOBATh B HECTAHJAPTHBIX CHTYALUSAX, HECTH COLMAIBHYIO M ITUYECKYIO
OTBETCTBEHHOCTH 3a npuHsThIe perienus (OK-2);

TOTOBHOCTh K CAMOPA3BHTHIO, CAMOPEATM3ALIMH, HCTIOJb30BaHHIO TBOpueckoro notenimana (OK-3);

0) oouwenpogeccuonanvnovix(OIIK):

TOTOBHOCTh K KOMMYHHKAIIMH B YCTHOW U MUCBMEHHOHN (pOpMax Ha TOCYAaPCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¥ HHOCTPAHHOM SI3bIKE JUISI pEIIeHHs] 3a1ad  MpoQeccHOHANIbHOMN
nestenpHOCcTH (OITK-1);

TOTOBHOCTh HCIIOJIb30BaTh (hyHIaMEHTAIbHBIE OMOJIOTHYECKHE TMPEICTaBIeHUsT B cdepe
npodecCHOHATBHO e TeIFHOCTH JJIsl TOCTAHOBKH U peteHns HoBbIX 3a1a4u (OI1K-3);

CIOCOOHOCTh CaMOCTOSITEIPHO aHAIM3UPOBATh WMEIONIYIOCS WH(POPMAIHIO, BBISBISTH
dbyHIaMEHTaIbHBIE TPOOJEMBI, CTAaBUTh 3aJady W BBHINOJHATH TIOJEBBIE, JabOpaTOpHEIE
OMOJIOTMYECKHE HCCIEA0BAHUS MPU PEIIEHUH KOHKPETHBIX 3ajjau ¢ HCIOJIb30BAaHUEM COBPEMEHHOM
anmnapaTypbl U BBIUHUCIUTEIbHBIX CPEICTB, HECTH OTBETCTBEHHOCTH 32 KA4eCTBO PabOT U HAYyYHYIO
JIOCTOBEPHOCTH pe3ynbraToB (OITK-4);

CIOCOOHOCTh MPUMEHATH 3HAHHE MCTOPUM U METOJOJIOTUM OHOJOTMYECKMX HayK s
pemienus pyHIaMEHTaIbHBIX IpodeccrnonanbHbIX 3a1a4 (OITK-5);

TOTOBHOCTbh TBOPUYECKU MPUMEHITh COBPEMEHHbIE KOMIBIOTEPHBIE TEXHOJIOTHH MpHU cOope,
XpaHeHuH, oOpaboTke, aHanmM3e U Iepenade OuUONOrHUeckod uHGOPMALUU JUISL  PelIeHUs
npodeccronansHbIX 3a1a4 (OITK-7).

8) npogheccuonanvuvix (I1K):

HAY4YHO-UCCTIe008AMENbCKASL OeSIMENIbHOCb.

CHOCOOHOCTh TBOPYECKH HCIOJB30BaTh B HAYYHOW M MPOU3BOJCTBEHHO-TEXHOJIOTHYECKON
NEeSITeNbHOCTH 3HaHUS (YHIAMEHTANbHBIX W NPUKIATHBIX Ppa3leNoB JUCHUIUIMH (MOJyse),
OTIPEIEIISIONIMX HAIPABICHHOCTD (Mpodmiib) mporpammbl Maructparypsl (ITK-1);

CHOCOOHOCTh IUIAHUPOBATh M PEAM30BBIBATh MpodecCHOHANIbHbIE MeponpusaTus (B
COOTBETCTBHH C HAIIPABJICHHOCTHIO (Mpoduiiem) mporpammbl Maructpatypsl) (ITK-2);

CIOCOOHOCTh IPUMEHSATH METOIMYECKHE OCHOBBI POSKTUPOBAHNUS, BBITIOJTHEHHUS TIOJIEBBIX U
1ab0paTOpHBIX OUOJIOTUYECKUX, HKOJOTMUECKUX HCCIEIOBAHHM, HCIOJB30BaTh COBPEMEHHYIO
anmnapatypy U BBIYHCIUTENIbHBIE KOMIUIEKCHI (B COOTBETCTBHH C HAIPAaBICHHOCTHIO (MPOQuiieM)
nporpammbl Maructpatypsi) (ITK-3);

CII0COOHOCTh FeHEPUPOBATh HOBBIC HeH U MeToqnueckue pemenus (I1K-4);

NPOEKTHAS AeATeIbHOCTh:

TOTOBHOCTB OCYILIECTBIISITh IPOSKTUPOBAHKE U KOHTPOJIb OHOTeXHONIornyeckux mporeccos (ITK-7).

B pe3yabTaTe n3yyeHust y4eOHOI JUCHHMIIMHBI CTYAEHT A0JI5KeH

OpuUeHmupo8ampca. B Kpyre OCHOBHBIX MPOOJEM, BOZHHKAIOIUX MPU M3YYEHUH IAHHOM
JMCUUIUIMHBL, BBIITOJHEHUHN JJA0OPATOPHBIX 3aHATUI U HAyYHO-UCCIIEI0BATEIbCKON PabOTHI;

3Hamb: OCHOBHBIE (pU3HMYECKHe MPUHLIUIIBL, JIEKAI[HEe B OCHOBE METOIUK JJISl UCCIIEIOBaHUS
OMOJIOTUYECKUX OOBEKTOB U OMOJIOTMUECKUX CHUCTEM; MPUHIMIBI ASUCTBUS CHEKTPOCKOMMUECKUX
pUOOPOB; CMBICT OCHOBHBIX (U3NYECKUX 3aKOHOB M MNPUHIMIIBI MaTEeMaTHYECKOTO OMHCaHUS,



JIeKalre B OCHOBE PA3BUTHS MOMYJSAIMA UM (QYHKIIMOHUPOBAHHS 3KOCHCTEM; OCHOBHBIC 3aKOHBI,
TEOpHUH 0011Iel OMOXUMUH, METOAbI UCCIIEIOBAHNUS 3TOM JUCUUIUINHBL;

ymemp: (HOPMYIHPOBATH LIENb, MPEIMET U OOBEKT MCCIEJAOBAHUS, CTaBUTh (PH3UYECKYIO
3a/la4yy B paMKax JKCIIEPUMEHTAIBHBIX U TEOPETHUYECKUX HMCCIIECIOBAHUM; NPUMEHATH OCHOBHBIC
MOHATHUS, 3aKOHBI W MOJEIM MaTeMaTUKW, (U3WKA, XUMHUW W OHOJOIMHM IIpH PpEIICHUHU
npoecCHOHANBHBIX 33aJaHUl; WMCIOJIh30BaTh Ha MPO(EeCCHOHAIFHOM YypOBHE (U3WYECKHE U
MaTeMaTH4YE€CKUE METOJIbl TEOPETHUECKOI0 M SKCIEPUMEHTAJIbHOIO HCCIIEJOBaHUSI OMOMOJIEKYII,
HCI0JIb30BATh COBPEMEHHYIO BBIYMCIUTENbHYI0 TEXHUKY W HMH(OPMALMOHHBIE TEXHOJOTUHU IS
MOJIEJIMPOBAHUs MPOLIECCOB, B KOTOPBIX yuyacTBYIOT Oenku u JIHK; BbImonHATe nabopaTtopHble u
HAyYHO-HCCIIEIOBATEIbCKHE PaOOTHI MO0 TeMaM AMCHUUIUIMHBL, HAXOAUTh OIIUOKH NPY BHITTOJTHEHUH
1a00paTOPHBIX SKCIIEPUMEHTOB M X YCTPAHSITh; aHATM3HUPOBATHIIONYYCHHBIH SKCIIEPUMEHTATbHBIN
Marepuail B CPABHEHUH C JINTEPATyPHBIMU UCTOYHUKAMU;

61a0emb: HaBbIKAMU BEJCHHS HAY4YHO-UCCIIEJOBATEIbCKON pabOThl; HaBbIKAMH pabOTHI C
Pa3IMYHbIMU BUJAMH KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB, B TOM 4YMCJIE C HCHOJb30BaHUEM
MH(OPMALIMOHHBIX TEXHOJIOTUH U C YYETOM OTEYECTBEHHOTO U 3apyOEkKHOTO OIBITA.

5. Coaep:kaHue TUCHUILTUHBI H GOPMBI OPraHU3aIUHN Y4eOHOT0 MpoIlecca

Kpr JUCIHUITIIINHBI ((CHCHFJ'I&BBI (1)I/ISI/II-I€CKI/IX U XUMHUYCCKHUX HayK» MIpeayCMarpuBacT
cnenyrome (HOpMbI  OpraHW3alid  y4eOHOTO TIpollecca: JICKIMH, JIa0opaTOpHBIC 3aHATHS,
CaMOCTOSITeIIbHAS paboTa CTyICHTA.

Marepuain H3J1araeTcs c KCTIOJIb30 BAHUEM 0OBSICHUTENTbHO-WIITIOCTPATUBHBIX,
OBPHUCTHYCCKUX M HCCICAOBATCIIBCKUX MCTOAOB IIPCIIOJaBaHUS. HpI/I IMPOBEACHNN HGKHI/Iﬁ JJIA
00Cy)XJIeHHs MaTepuaa HIMPOKO UCIIONb3YIOTCS MYJIbTUMEANIHbBIE IPE3EHTALINN.

CamoctosarenbHass paboTa CTYAEHTOB MpeAycMaTpUBAaeT MOATOTOBKY K J1a0OpaTOpPHBIM
3aHATUSIM, U3yUCHHE Y4EOHOW M METOIUYECKON JTUTepaTyphl, COCTaBICHHE KOHCIIEKTOB, HAMCAHNE
pedepara, HOATOTOBKY U 3allIUTY JOKJIAJOB MO 3aJaHHOW TeMaTHKE.

IMopsinkoBbIi
HOMep M TeMa

Kpartkoe cogep:kaHue TeMbl

Cooeporcamenvuwtit modyas 1.Cneyenasvi (huzuueckux Hayx

Tema 1. N3yueHne (puU3HUECKUX IMPOILECCOB, MPOTEKAIOIINX B OMOJOTHYECKHX
[Mpenmer OuoOGU3MKH, | CUCTEMax pPa3HOTO YPOBHS OpPraHHM3allMU; UCCIIEJIOBAHHE BIIMSHHS Ha
CBA3b OMOPU3UKK C | OMOJOTHYECKHe OOBEKTHl  PA3NMYHBIX  (U3UYECKUX  (PaKTOPOB.

IPYTUMU Haykamu. | buodusuka csizana c Ouosoruel, pusukoil. Mzyuenne MmexaHu4ecKux

buomexanuka. IIPOLIECCOB, MPOUCXOJAUIMX B KMBOM opranu3Me. [IpaBuio peruara.
Teuenue xuakoctu. Buapl naBieHus. SIBieHne HEBECOMOCTH.

Tema 2. BzaumopelictBue CBETOBOM BOJIHBI C 3JIEKTPOMArHUTHBIM TOJIEM

I'eomeTrpuueckas BEILIECTBA. I'eomerpuueckas ONTHKA. BonnoBas OITHKA.

ONTHKA Kopnyckynsipaast ontuka.

Tema 3. Hucnepcus ceera, npasuiia ['rolirenca — @penens, noJsipu3anys cBera.

BonHoBas ontuka

Tema 4. I'mapo- u aspocratuka. I'unpo- u a’poauHaMuka. 3aKOHbBI UA€ATLHOTO

Merto b1 raza. 3akOHbl peajbHOTO Ta3a. MOJEKYISIpHO-KMHETHYECKass TEOPHs.

MOJIEKYJIIPHOU @da30BbIE IEPEXOIBI.

¢bu3uKu.

Temas. Ilonstue  3apsma.  3akoH  Kynona.  HampsbkeHHOCTB,  moTeHLMal.

DNeKTpUYecKoe TmoJie. | DIeKTpoeMKOCTh Tel. Cuila TOKa, CONPOTUBIECHUE MPOBOJIHUKOB, MMAJCHUE

[TocTostHHBIN TOK. HanpspkeHust. 3akoH OMa. SIBrieHue 31eKTpon3a, 3akoHbl Dapaes.

Tema 6. MarautHoe moJsie. MarHuTHblE CBOMCTBA  BEWIECTBA. SIBIIeHHE

MarseTusm. BHGKTpOMaTHHTHOﬁ HUHIAYKIHU. CaMOI/IHHYKLII/IH.




Tema 7
IIepemeHHBIN TOK.

[lepemennslit snextpuyeckuii Tok. Tpancopmarop. KonedarenbHbiid
KOHTYp. DJIEKTPOMAarHuTHOE IOJIE.

CoaepikareabHblil MOAYJIb 2Cneyenagvl XuMuieckux HayK

Tema 8.
[Ipuponssie n

YpOBHU CTPYKTYpHOU OpraHu3aliy OEIKOBBIX MAKPOMOJIEKYIT: IIEPBUYHAS,
BTOpUYHAsI, TPETUUHA U YETBEPTUYHASI CTPYKTYPbI OENKOB. XUMUYECKHMA

CHUHTETUYECKUE cUHTe3 U aHamu3 OenkoB. OrmpeneneHre NEpPBUYHON, BTOPUYHOM,

BBICOKOMOJICKYIISIDHBIE | TPETHYHOW M YETBEPTUYHOM CTPYKTYp Oenka. OnpezeneHne MOIEKyISIpHOM

COEJIMHEHMUSI. Macchl 0eKoB 1 (OPMBI MOJIEKYI1. bronornueckie GyHKIMN OEIKOB.

Tema 9. OuOpWIUIpHBIE M TIIOOYIISIPHBIC OEJKH, MPOCThIC M CIIOXKHBIC OCIKH.

Crpykrypa OenkoB. OU3UKO-XMMHYECKUE CBOICTBa OenKoB. BeineneHne u ouncTka OENKOB.
Xpomarorpaduueckue MeTojibl, MPUMEHSEMbIE TP KOHIIEHTPUPOBAHUU
OenkoB. Mcnonp3oBaHMEe aMUHOKUCIOT U OEIKOB B MPOMBIIIIEHHOCTH U
MCIUIIHE.

Tema 10. [lonaTne o0 TreHeTMYeCKOM Kojae. XapaKTepUCTUKA TPAHCISLHU.

YcraHoBiaeHHe AKTUBalMg W PEKOTHUIHS aMUHOKHCIOT. MHunmanuss u snoHranus

CTPYKTYpPbI KOHIIEBBIX
AMUHOKHUCIOT
OENTUIHBIX IEMeH.

TpaHcisinuu. TepmuHanus TpaHcmanuu. [IponeccMHr W TpaHCHOPT

MOJUMNENTUAHBIX 1Heneil. Perymsauust cuHTe3a Oenka. [JlelicTBue

TOKCHYECKHX W JIEKAPCTBEHHBIX BEIIECTB HAa OMOCHHTE3 OemKa.

Tema 11.
Crpykrypa IHK.

OO0mrast xapakTepUCTHKAa HYKJIEHHOBBIX KHCIOT. XUMHYECKUH COCTaB
HYKJICMHOBBIX KHCIIOT. Tayromepuss U HEKOTOpbIe Apyrue (HU3HMKo-
XUMHUYECKHME  CBOMCTBA  a30THCTBIX  OCHOBAaHUW.  YTJIEBOJHBIE
HYKJIEMHOBBIX KHCHOT. Hykneo3uapl W HYKIEOTHIBL
[TpupomHble HYyKIEOTUIBI, CTpyKTypa U ¢(yHkumu. Hukmmueckue

HYKJIICOTUBI. CUHTETHYECKHE aHaJOTH HYKJICOTHOB, obmactu ux

KOMITOHCHTHI

npuMeHeHHs. CTpyKTypa HYKJIEUHOBBIX KUCIOT. CTpyKTypa U (QyHKIUU
JHK.

Tema 12.
Crpykrypa PHK.

Crpykrypa u pynkuumu PHK. OOGmas xapakrepucTuka MOHOMEPHBIX
equHUI-MoHOHYKIeoTu0B HK. Jlectpykmus (pacmermienune) HK.
Karabonu3M mypHHOBBIX M MUPUMUAMHOBBIX OCHOBaHuUM. buocuHTe3
HYKJICOTHI0B. buocuHTe3 Ae30KCHpUOOHYKIEOTU0B.  Perymsmus
OMOCHHTE3a MUPUMHIMHOBBIX M IIYPUHOBBIX HYKJI€OTUI0B. Hapymienue
oOMeHa HYKJICOTH]IOB.

Tema 13.

Crpykrypa u
OHOJIOTHYECKOE
3HAYEHUE YTIIEBOOB.

CrpykTypa yriaeBojoB. OOmiast XapaKTepUCTHKA YIJI€BOJOB. 3HaUEHUE
yTJIEBOJIOB.




Temarudeckuii mjian

Conaep:kaTeabHblii MoayJb 1. Cneyenasol puzuueckux Hayx
KosmnyecTBo yacos
Ouynas ¢popma 3aounas ¢popma
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Tema 1.
[Ipenmer Onodu3MKu, CBA3b OUOPUMKU C 3 1 2
IpyrumMu Haykamu. buomexanuka
Tema 2.
4 1 1 2
I'eoMeTpurueckas onTuka
Tema 3.
4 1 1 2
BosHoBas onTuka
Tema 4 5 1 1 4
MeToapl MOJIEKYIAPHON (DU3UKH
Tema 5 5 1 1 4
Onekrpuueckoe nose. [1ocTosHHBIN TOK
Tema 6 5 1 1 4
Maruetusm. [lepeMeHHbI TOK
Tema 7
IIepemeHHbIN IEKTPUUECKUI TOK. 7 9 1 4
Tpanchopmarop. KonebarenbHbIE — KOHTYP.
DNEeKTPOMAarHuTHOE MO0JIe
Hmozo no 1 cooeprcamenvromy mooynio 36 8 6 22




CoaepikareabHblil MOAYJIb 2 Cneyanagvl XuMu4ecKux HayK

KosuyecTBo yacos
Ouynas ¢popma 3aounas ¢popma
B T.4. B T.4.
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Tema 8.
[TpupoHbIE U CHHTETHUECKHUE 6 1 2 3
BBICOKOMOJICKYIISIPHBIE COCAMHEHUS
Tema 9. 6 1 5 3
CtpykTypa OenKoB
Tema 10.
VYcraHoBIeHHE CTPYKTYPBI KOHIIEBBIX 5 1 4
AMUHOKHCIIOT MENTUIHBIX LIeTel
Tema 11.
7 1 2 4
Crpykrypa JHK
Tema 12. 7 1 5 4
Crpykrypa PHK
Tema 13.
CrpykTypa 1 OHMOJOTHYEeCKOe 3HAYCHHE 5 1 4
yTJI€BOJIOB
Hmozo no codeprcamensnomy mooynio 2 36 6 8 22
Bcezo uacos 72 14 14 44




5. Meroauyeckue peKoMeHJAAlUH Jisi NPOBeJeHUs JEeKINOHHBIX, PAKTHYECKHUX U
JIa0OpATOPHBIX 3aHATH.

[IpakTuyeckue 3aHATHS HE TPEAYCMOTPEHBI Y4eOHBIM TIAHOM.

TEMBI JJEKIITMOHHBIX 3AHATHAN

Ne Konuuecmeo
Tema nekyuonnoz2o 3anamus
n/n uacog
Coaep:katesabHblii MoayJb 1. Cneyenasol puzuueckux Hayk
1 |IIpenmer Ouodusuku, cBsI3b OHODU3MKKM C JPYTMMH HayKamH. 1
buomexanuka
2 | I'eomerpuueckasi ONTHKA 1
3 BonHoBast onTrka 1
4 MeTo 11 MONEKYISIpHON (PU3KUKH 1
5 Dnekrpuyeckoe noJie. [locTossHHBIN TOK 1
6 | Marnerusm. [lepemeHHBII TOK 1
7 [lepemennniii anexTpuueckuit Tok. Tpanchopmatop. KonebarenbHblit 9
KOHTYp. DJIEeKTPOMarHuTHOE I0JIe
Bcezo no cooeprcamenvromy mooynio 1 8
Copep:xareabHblii MOAYJIb 2. Cneyenagol XuMu4eckux HayKk
8 | [IpupoaHble 1 CHHTETHYECKHE BHICOKOMOJIEKYIISIPHBIE COEAMHEHUS 1
9 | Crpykrypa 6enkoB 1
10 | YcraHoBII€eHHE CTPYKTYPHI KOHIIEBBIX AMHUHOKHUCIIOT MENTHIHBIX Ieneil 1
11 | Crpykrypa JHK 1
12 | Crpykrypa PHK 1
13 | CrpykTypa u OMOJIOTHYECKOE 3HAYCHHUE YIIICBOIOB 1
Bcezo no cooeprcamenvruomy mooynio 2 6
BCEI'O 14
TEMBI IABOPATOPHBIX 3AHSTHI
Ne Konuuecmeo
Tema nabopamopnozo 3auamus
n/n uacoe
Coaep:karesabHblilt MoayJb 1. Cneyenagol puzuueckux Hayx
1. N3mepenue audIEKTPUYECKON TMPOHHUIIAEMOCTH BEIIECTBA M EMKOCTH 1
KOHJIEHCaTopa
2. Omnpenenenne (HOKYCHBIX PACCTOSHUMN JIMH3, CJI0KHOM ONMTUYECKOM 1
CUCTEMBI U MOJISIUPOBAHUE ONITUYECKUX MPUOOPOB
3. N3yuenue qucnepcuu cTekia ¢ NOMOUIbI0 TOHHOMETpa 1
4. Omnpenenenue paauyca KpUBU3HBI JTHMH3BI TIO KoJbllaM HproTOHA 1
5. N3yuenue sBIEHUS BpallleHUsT IUIOCKOCTH TMOJISIpU3allMM  CBETa 1
€CTECTBEHHO aKTHUBHBIMH BEIIECTBaMU
6. N3yueHnue sBIeHUs BpalleHWs I[JIOCKOCTH MOJSIpU3allMd CBETa B 1
MarHuTHOM TIOJIe
Bcero no coaepxkaresbHOMY MOYJI10 1 6
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Conep:xarejabHblii MOAYIb 2 Cneyenasbl XUMu4eckux HayK

1. KommuectBennslit Mmeton onpenenenus 6enka no BapOypry u Kpucrtuany 2

2. CnextpodoTomMeTpruecKuit METO]{ olnpeaeaeHus Oenka c 2
UCToJb30BaHueM Gopmyns Jlaiine

3. Criekrpodoromerpuueckuit meton onpenenenus PHK u JJHK 4

Bcero no coaep:xareibHOMY MOAYJIIO 2 8

BCEI'O 14

6. MeToanyeckue peKOMEHJIAIMM 10 OPraHU3alUH CAMOCTOSITEILHOH PadoThI
CTY/I€HTOB

CamocrosrenbHass paboTa CTYAEHTOB NpElyCMAaTPUBAaET H3y4dEHUE

yueOHOM

u

METOJMYECKON JIUTEPATyphl, COCTABICHHE KOHCIEKTOB. Takke MpeayCMOTPEHO HaIlUCAHHE
pedepara, HOArOTOBKA U 3allIMTa JOKJIAJ0B 10 33/1aHHOM TeMaTHKe.

Ne Ha3Banue TeMbl Komriecrso
4yacos
ConepxareabHblii MoayJb 1. Cneyenasvl ¢husuueckux Hayk

1 [IpaBuito peryara. Tedyenue xunkoctu. Buasl gaBnenus. SIBnenne 2
HEBECOMOCTHU

2 B3anmMopelicTBre cBETOBOM BOJIHBI € IEKTPOMATHUTHBIM HOJIEM 2
BEIECTBA

3 [Nonsipuzanus ceera. [IpumeHeHmne MoiIsipu30BaHHOTO CBETa B OMOJIOTUH U 2
MEUIINHE

4 3aK0oHBI UJI€aTTFHOTO Ta3a. 3aKOHBI PEATBHOTO Ta3a 2

5 3akon OMma. SIBieHHe 3eKTpoIn3a, 3akoHbl Dapanes 4

6 SIBrieHME ANEKTPOMArHUTHOW UHAYKIIMU. CaMOWHTyKIIHS 4

7 DNEeKTPOMarHUTHOE MoJjie. DIEeKTPOMarHUTHbIE OISl B OMOJIOTUYECKUX 4
cUcTeMax

Bcezo no cooeprcamenvromy mooyio 1 22

Coaep:xareabHblii MOIYJdb 2. Cneyenagol XumMuieckux HayKk

9 [IpupoaHbie U CHHTETHYECKHE BHICOKOMOJIEKYIISIPHBIE COSAMHEHUS 3

10 CtpykTypa 0enKoB 3

11 YcTaHOBIIEHHE CTPYKTYPHI KOHIIEBBIX aMUHOKHCIOTHBIX MENTHIHBIX 4
nereun

12 Crpykrypa JJHK 4

13 Crpykrypa PHK 4

14 CrpykTypa 1 6MOJIOTHYECKOE 3HAUCHHE YIIIEBOI0B 4

Bcezo no cooepicamenvrnomy mooynio 2 22

Bcero gacos 44

7. UnauBuayaJIbHbIC 32IaHUS

Tembl pedgepaToB no Coaep:xareqabHOMY MOay.JI10 1

1. MexaHuyeckre ¥ MarHUTHbIE MOMEHTHI 3JIEKTPOHOB. [loBeneHHe 3THX MOMEHTOB B
MarHuTHOM Tnosie. ITpunnun meroma OIIP. biok-cxema cnekrpomerpa OIIP.Xapakrepuctuku
cnektpoB JIIP.

2. lIpumenenue DIIP B 6Guosnoruu.
3. [Ipumenenue DIIP B menumune.

4. Snepusbrit marnetusM. [punnun metona SAMP. Knaccuueckoe onucanne SIMP;



11

5. [lpumenenne SIMP B wuccrnemoBannu OuomemOpaH u Ouomakpomoiexyn. SIMP-
Tomorpadus.

6. Meto aGCOpPOIIMOHHON CIEKTPOCKOITUH.

7. OcoOEHHOCTH CIIEKTPAJIbHBIX UCCIETOBAHUNA OHOIOTHYECKUX OOBEKTOB.

8. MNonapuzannoHHas abcopOIHOHHAs CHEKTPO(HOTOMETPHSI.

9. Meroja TUHEHHOTO qUXpPOU3MA.

10. ®nyopeclieHTHAsI CHEKTPOCKOITHSI.

11. ®ochopecreHINsS U METOIBI €€ U3MEPEHUSI.

12. VimmynbecHas criekrpockorst. [ToHsTHE 0 1a3epHOi crieKTpocKory. MeTo bl U3MEpPEHHSI.

13. Jlunamudeckasi ClieKTpohIyopoOMETPHSL.

8. KoHTpoJibHbIe BONPOCHI K MPOMEKYTOYHOI aTTecTaluu
CoaepikarejbHbIi MOAYJIb 1

1. [Ipenmer 6uodu3uKy.

2. IlocTpouTth M300paxeHue mpeaMeTa B MIOCKOM 3epKaie. YeM oTiandaercs: 1eHCTBUTEIbHOE
n300pakeHNue OT MHUMOTO.

3. Meroasl OuomexaHuku. CowileHEHHWE W phlYarM B OINOPHO-JBHMraTeIbHOM afmapare
YeloBeKa.

4. TIpoGnembl 6u0HU3UKH.

5. Metoapl 6momexanuk. [leperpyska u HEBECOMOCTb.

6. IlocTtpouth M300pakeHne MpeaMeTa, HaXoAA1erocs 3a JBOMHBIM (POKYCHBIM PacCTOSTHUEM
oT cobuparonieit TuH3bl. DOPMYIIbI TUH3BL

7. CBsi3b OMO(PU3UKYU C IPYTUMH HayKaMHU.

8. Mertoapl OmomMexaHuku. Mexanuueckasi paboTa demoBeka. IproMeTpus.

9. IlocTpouTs M300paKEeHNUE TIPEAMETA, HAXOAIIETOCS MEXIY (POKYCOM U ABOMHBIM (POKYCOM
cobuparomei TUH3bI. DOPMYJITBI JIMH3HI.

10. buoakyctuka. PoJsib 3Byka kKak cpencTsa nepeaadr HHGOpMAaIiu B MUPE JKUBBIX CYITIECTB.

11. Haiftm BenWYMHY W TIOJOXXEHHWE W300paKCHHsI MPEeIMETa, HAXOMISIIErocss Ha JIBOWHOM
(hOKYCHOM PACCTOSIHMH COOMPAFOIICH JIMH3BI.

12. SABnenue dpotordpdexra. 3akonsr CTONIETORA.

13. buoakyctuka. YabTpa3ByK U €ro NpuMEHEHUE.

14. Kakoif BenuyuHbl U 1€ OyJIeT pacloiokeHO U300pakeHue MpeaMeTa, HaXoAAIerocss Ha
(hOKYCHOM PacCTOSTHUM OT COOMpAIONIEH JTNH3BI.

15. SABnenue dpotorddexra. YpapHeHUE DUHINTEHHA.

16. JIromuHecueHnus. BUanl TIOMUHECIICHIINH.

17. DHepreTrueckrue ypoBHU aToMa BOJIOPO/a.

18. Iloctpouth H300pakeHUE IpeaMeTa, HaXOMAAIIerocs Mexay (GoKycoM U cobuparomieit
nuH30H. YeM oTiiMyaercs JeiCTBUTENbHOE U300paKEeHNE OT MHUMOTO.

19. Crpoenue atoma. [loctynatsl bopa.

20. 3aKOHBI F€OMETPUYECKOM ONTUKH.

21. IIpuMeHeHue sIepHOTO MarHuTHOTO pe3onanca (IMP) B mequiune.

22. ITpunnun I'roiirenca-dpenens.

23. Tloctpouth wu300pakeHUe MpeaMeTa, HaXOA[IEerocss Ha (OKYCHOM pacCTOSIHUU
pacCcenBarOIIEH JTUH3BI.

24. IlpuMeHeHME CHEKTPOB TIOIVIOIIEHHS B IMOJIIPU30BAHHOM CBETE IIPU U3YYEHUU
OMOJOTHYECKUX OOBEKTOB.

25. BonHoBbIe cBoicTBa cBeTa. Kak OHM MposBIsOTCA B ipUpoe?

26. IToctpouTh M300paxkeHne MpeaIMeTa, HaXoASIEerocs 3a JBOWHBIM (POKYCHBIM pacCTOSTHUEM
OT BOTHYTOT0 (COOMpAroIero) 3epkaia.

27. Cnektpsl nzinyueHus. CnexkTpsl NOTJIOLICHUS.

28. SIBnenue unrepdepenuuu. Heobxoaumele ycaoBus Ui TpOsIBIEHUS UHTEp(EpEeHLINH.

29. IlocTpouth M300pa’keHHE IMpeIMeTa, HaXOJAIIErocs MEXIy (OKYCOM M paccedBarolien
JUH301.
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30. Oncarp ycTpOMCTBO CHEKTPAITBLHOTO MPHOOpa (MOHOXpOMATOP, CrieKTporpad).

31. Habmonenue natepdepeHuu. Y caoBre MaKCUMyMa ¥ MUHAMYMa.

32. Kakoif onTHYECKOW CUJIBI OYKU HAJI0 BBINKCATH YEIOBEKY, €CIIU JIOH XOPOIIO BUIAUT OYKBBHI
Ha pacctosiauu 01=50 cm. CurTaTh pacCTOsSHUE HAMITy4Iero 3perus dn=25 cm.

33. KopmyckynsipHble cBoiicTBa cBeTa. Kakue onbIThl OATBEP)KIAIOT 3T CBOMCTBA?

34. [lonstpusanus cBeTa MpU OTPAXKEHUHU OT IUANCKTpHUKA. 3aKoH bprocrepa.

35. Xox nyuded CKBO3b IUIOCKOMApAJUICIbHYIO IUIACTUHKY. UYenoBek HaOMI0IaeT MpeaMeT
CKBO3b IUIOCKOTIAPAJUIENIbHYIO TUIACTHHKY. [I0CTpouTh n300paXkeHue mpeamera.

36. Ilouemy mms HaOmromeHuss wuHTEpdepeHIMH CcBeTa OT OOBIYHBIX HMCTOYHUKOB
UHTEPHEPUPYIOIINE TTYYKH JOJHKHBI POUCXOAUTH OT OJHOTO M TOTO K€ UCTOYHUKA?

37. llonspusoBaHHbIi cBET. YeM OTIMYAETCs NOJISIPU30BAHHBIN CBET OT €CTECTBEHHOTO?

38. IlocTpouts X014 ydei B npuzme. @opMysbl IPU3MBI.

39. Uto Takoe «onTHYeCcKasi pa3HOCTh X0a»?

40. SIBnenue mudpakiuu. Judpaknus Opayarodepa.

41. Tloctpouth wu300pakeHWe TIpeAMETa B BBINYKIOM 3epkaie. Yem oTiuuaercs
JNeUCTBUTENBbHOE U300paK€HNUE OT MHUMOTO.

42. Buapl noJsisipu3aliuy CBeTa.

43. Ilpeamet 6uOPU3UKH.

44. SInenue unreppepenunn. Heo6xoaumplie yCinoBUsl ISl TPOSIBICHUS UHTEPPEPEHIINN.

45. T'me m Kakol BEeMWYWHBI OyJeT M300pakeHHe MpeaMeTa, HaXOMAIIEerocs Ha JIBOWHOM
(OKYCHOM PacCTOSTHUM OT BOTHYTOTO 3epKasia?

46. [1po6iieMbl OMOGU3UKH.

47. Iloctpouth n300paxeHue npeaMera, HaXoAAIerocs Mex 1y (POKycoM U JBOMHBIM (GOKYCOM
BOTHYTOTO 3€pKasa.

48. IIpuMeHeHue s;IepHOTO MarHuTHOTO pe3onanca (IMP) B meauiune.

49. CBsa3b OMO(PHU3UKH C IPYTUMU HAYKaMHU.

50. mocTpouTh H300pakeHUE NpeAMETa, HAXOIErocs Ha (OKYCHOM pacCTOSHUM OT
BOTHYTOTO 3€pKasa.

51. SIBnenne pororddexra. YpaBHeHHE DUHIITEHHA.

52. buoakyctuka. Posib 3ByKa Kak cpeicTBa nepeaayd MHGOpMaIi B MUPE JKUBBIX CYLLIECTB.

53. Iloctpouth H300pakeHHE MpeIMeTa, HaXOJIErocs Mexay (OoKycoM M BOTHYTHIM
3epKaJIOM.

54. IIpunnun I'tolirenca-dpenens.

Conep:xareJbHbIN MOTYJIb 2

1. Kakue ¢hyHKIIUH BBINONHSIOT OCIKU B Opranusme?

2. Kak oOpa3yetcs nentuaHas CBsi3b B Oenke?

3. Oxapakrepu30BaTh NEPBUYHYIO CTPYKTYPY OEIKOB.

4. Yto coboii MpeACTaBIsAET IUC- U Tpac-(HOPMbI XUMHUYECKUX COCTUHCHHMA?

5. XapaKTepucTUKa BTOPUYHON CTPYKTYpbl OCJIKOB: O-CIUpallb, CIOUPalb-KIyOoOK, [-
CTPYKTYpa, -u3rud, TOMEHSHI.

6. XapakTepucTHKa TPETUYHOU CTPYKTYPHI OCJIKOB.

7. T'umoTe3a pacIUIaBICHHON TJIOOYNbI, OOBSCHSIONIAs CBOPAYMBAHUE TOIMUIETITHIHON
L[EMU B TPEXMEPHYIO CTPYKTYPY.

8. OxapakTepn30BaTh IIANEPOHBI U IIANIEPOHUHBI.

9. XapakTepucTHKa YeTBEPTUIHON CTPYKTYPHI OEITKOB.

10. XuMuyecKkuii CHHTE3 U aHaJIN3 OEIKOB.

11. Omnpenenenue N- u C-KOHIIEBBIX AMUHOKHUCIIOT.

12. C xkakoil KOHIIEBOM aMUHOKHCIOTHI TMOJMIENTHAA HAaYMHACTCA HyMepalus
AMUHOKHCJIIOT?

13. Kak Ha3piBaeTcs (EpMEHT C TMOMOIIBI0 KOTOPOTO OCYHIECTBISIETCS TOBOPOT
nosunentHHoN nenu Ha 180°?



14.

13

C noMompI0 Kakoro JH3HUMa OCYHICCTBJIACTCA 06pa303aHHe n HU30MEpuUusanusd

TMCYIb(OUIAHBIX CBSI3EH?

15.

Kakue HeakTuBHBIE OEJIKM BHOCAT OOJIBLION BKJIa B 00pa3oBaHKE MPOCTPAHCTBEHHBIX

CTPYKTYp OenkoB?

16
17
18
19
OCJIKOB.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

Uro Takoe rOMOTE€HHBIE U T€TePOTCHHBIE OCIKH?

C yero HauMHaeTCA ONpeIeTICHUE aMUHOKHUCIOTHOTO cOcTaBa 0eIKoB?
OxapakTepu30BaTh METOAbI OTPEACICHUS IEPBUYHON  BTOPUYHOU CTPYKTYp OEIIKOB.
OxapakTepu30BaTb METOJblI OIPEACICHUS TPETUYHOW M UYETBEPTHYHOU CTPYKTYD

Ornpenenenne MOJIEKYJISIPHONW MacChl OCIIKOB.

Onpenenenne GOpMBI MOJICKYJIBI.

buonorunueckue QpyHKIMM OEIKOB.

XapakTepucTuKa ri1o0yIsIpHbIX U QUOPHILISIPHBIX OEJIKOB 10 (opMe MOJIEKYJI.
XapakTepucTuka rio0ynsapHbIX 1 QUOPHILIApHBIX OenkoB. [Ipumepsl.
XapakTepucTuka npocTeix 6enkoB. [IpumMepsl.

XapakTepucTHKa cl0XHbIX OenkoB. [Ipumepsl.

OxapakTepu3oBaTh PU3NKO-XUMUYECKUE CBOWCTBA OEIIKOB.

Uto Takoe u303eKTpudecKas Touka 6enkos (pl).

OxapakTepHu30BaTh JIeHaTypaluio OeIKOB.

Oransbl BblJeNIeHUs! OEITKOB.

BricanuBanneOenkos.

OxapakTepu3oBaTh XpoMmMaTorpauueckue MeTOoJbl, NpUMEHsSEeMble Ha CTaJuu

KOHLIEHTPUPOBaHUsI OeliKa.

33

34.

35
36

37.
38.
39.

OxapakTepu30BaTh METO/I TeIb()HIbTPAITUN.

Hcnonp3oBanue 6€TKOB B MPOMBIIIJIEHHOCTH ¥ METUIIUHE.

Hcnonp30Banre aMMHOKHUCIIOT U TIENTUIOB B TIPOMBIIINICHHOCTH U MEAUITUHE.
AMMHOKHUCIIOTHI KaK JICKAPCTBEHHBIC BEIIECTBA U KOCMETHYECKUE CPEJICTBA.

Yto Takoe MeXaHW3M HEOJHO3HAYHOIO COOTBETCTBHUS WM KayaHUs?

Bce nm1 aMHMHOKHCIIOTHI KOJUPYIOTCSI OJTHUM aHTHKOJOHOM?

Kak HaspIBaeTcs siBICHHE, KOTJa OJHOM M TOM K€ aMHUHOKHCIIOTE COOTBETCTBYET

HECKOJBKO KONOHOB? U KakoB ero OMOJIOTMYECKUNA CMBICIT?

40.
41.
42.

Kakoe cBOHCTBO sBIIsIETCS XapaKTepHON 0COOEHHOCTHIO T€HETUYECKOro Koaa?
HazBatb 0CHOBHBIE CBOMCTBAa TEHETUYECKOTO KOJIA.
Tpancmsanus (mepenava) HacieacrseHHoct oT JIHK na wPHK ocymectBisercs

OenoKCUHTe3upYIolIel cucteMoil. Ha3BaTh Kakue CTpyKTYpbl BXOJST B ATY CUCTEMY?

43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,

B kakoMm cocTOSSHUM aMHUHOKHCIOTHI HAXOAATCS B IIUTOILIA3ME KICTKH?
Uro Takoe pexoruunus? 1 kakoit ¢pepMeHT ydacTByeT npu 3ToM?

Kaxk mpoucxoaut o6pazoBanue amuaoanuia-TPHK?

XapakTepucTUKa MHUIMAIIMY TPAHCIISIUAN.

Uto c0o00ii MpeACTaBIACT JIOHT ALK TPAHCIIAIUNA?

Uto c0o00ii MpeACTaBISIET TEPMUHALIMS TPAHCISAIIAN?

Perymsimus cunresa Oenka y IpoKapHuorT.

Perymsiius cuntesa Genka y 2ykapHor.

JleiicTBHEe TOKCUYECKHX U JIEKAPCTBEHHBIX BEIIECTB HAa OMOCHUHTE3 Oernka.
Kaxue Bemectna sBustorcas monomepamu HK? Ux ctpoenue.

I'ne naxomsarca HK?

3a kakoe oTkpbiTHe yuyeHble Jx. Yorcon, @. Kpuk u M. YUIKUHCOH ObUIH

ynocroensl Hobenesckoit mpemun?

55.
56.
S57.
58.

CrtpoeHnue HyKIIe03uaa.

Kakwue BemectBa oOpa3yrorces mpu moaHoM rujaponnse HK?

Kaxkue nykneotuapl BXoaat B coctaB nmypuHoBbIix ocHoBanuit JITHK u PHK?
Kakue HykneoTnabl BXOAAT B cOCTaB MUpUMUIMHOBBIX ocHoBaHui JIHK 1 PHK?



59.
60.
61.
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Kakyto ¢yHKIUIO BBITIOIHSAIOT S-METHIIIUTO3UH U 6-METHIIAICHUH?
UTto Takoe TayTOMEpPHbIE NPEBPAILEHUs IyPUHOBBIX U TUPUMUIMHOBBIX OCHOBaHU?
B kaxoif o0nacTu CrmekTpa a30TUCTBbIE OCHOBaHMA moriomarT cBer? Kakoe 310

uMeeT 3HaueHue?

62.
63.

Kakumu yrnesosamu nipeacrasiena yrieonas yacte PHK u JIHK?
Kak Ha3piBaeTcsi CBsI3b, COCMUHSIOMAs OCTaTKu (ocHOpHO KHUCIOTH ¢ prbOO30H B

PHK wunn ne3oxcupu6o3zoii B JJHK?

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

OxapakTepr30BaTb CHHTETHUYECKHE aHAJIOT'H HYKJIEOTUIOB U UX IPUMEHEHHUE.
[Iepsuunas crpykrypa JIHK.

Uro o6o3navaer AT-tun IHK u I'll-tunt IHK opranuzmos?

Bropuunas crpykrypa JHK.

Tpernunas crpykrypa JJHK.

Ouzuko-xumuueckue cpoiictea JJHK. ['urepXxpoMHbIil 1 THIIOXPOMHBIHN 3P PEKTHI.
Oynkiuun JTHK.

Crpykrypa u ¢pynkiuu PHK.

CrpykrypHas opranu3zanus MPHK.

CrpykrypHas opranu3aius TT PHK.

Crpykrypa pudocomusix PHK u pubocom.

9. O6paszen; MOAYJIbHOTO KOHTPOJIS

MOYJbHBII KOHTPO.Ib
BAPUAHT Nel

1. AMUHOKHUCTIOTBI KaK JICKAPCTBEHHBIE BEILIECTBA U KOCMETUYECKUE CPEACTBA.
2. JleiicTBrEe TOKCMYECKUX U JIEKAPCTBEHHBIX BEIIECTB HA OMOCHHTE3 OelKa.
3. Xpomarorpaduueckue METOIbl, MPUMEHSIEMbIC Ha CTANN KOHIICHTPUPOBAHUS OeIKa.

10.00pa3en 3k3aMeHAIIMOHHOT0 OHJIeTa
DK3aMeH He MPETYCMOTPEH YICOHBIM IIAHOM.

11.006pa3en TecTOBOrO 3aIaHUSA

INPUMEP TECTOBOT'O 3ATAHUSA
IO TEME «bEJIKHA: CTPYKTYPbI U ® YHKIIUN»

1. B cTpykTypy MoJieKyJibl O0eJIKa BXOIAAT:
1) yraepon, Kuciopo, BOJOPOI, a30T, cepa, hocdop, Xjiop;
2) yriaepoa, BOIOPO, KUCIOPO, a30T, cepa, Gpocdop;
3) yraepon, BOJOPOJ, KUCIOPO, a30T, cepa.
2. beJaku 3T10:
1) BBICOKOMOJIEKYJISIPHBIC COCTUHCHHUS;
2) CpeIHEMOJICKYIISIPHBIC COCTUHCHHUS;
3) HU3KOMOJICKYJISIPHBIC COCTUHEHUSI.
3. ®opmy 0eJIKOBOI MOJICKYJIbI BBIPAKAIOT:
1) oTHOLIEHHEM MEHBbIIEH OCH K OOJIbIICH;
2) oTHOILIEHHEM OO0JIbIIeH OCH K MEHBIIEH;
3) oTHOLIEHHEM OOJIbIIEH OCH K IEPUMETPY MOJIEKYJIBI.
4. OQHMM U3 Ba)KHBIX METO0B ONpe/eIeHUs] MOJIEKYIAPHOIl Macchl 0e1KOB sIBJIsIETCS
MeTo[, NpeAIoKeHHbIl {lyMmanckum, a paspabdorannbiii CBendeprom:

1)Ha OCHOBE UCIIOJIB30BaHUS CIIEKTPO(POTOMETPA;
2) Ha OCHOBE HUCII0JIb30BaHMsI XpoMaTorpaduu;
3) Ha OCHOBE MCIIONIB30BaHUSA YIbTPALlEHTPUDYTH.

12. Kpurepuu oneHUBaHUs
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Pe3ynbTaThl mpoMeEKyTOYHOM aTTECTAlMH OLIEHUBAKOTCA IO TOCYJApCTBEHHOM IIKaJle U
mkane ECTS.

®DopMa KOHTPOJIA Bbannbl

Brimonnaenune 1abopaTopHbIX padoT 12

ConepxatenbHblil MOIYIb 1 Hanmcanue pedepara 8

CamocrosrenpHas padbora 5

. BrimostHeHue 1abopaTopHBIX padboT 10

ConepxaTenbHblil MOIYIIb 2

CamocrosTenbHas paborta 15

Mo 1y/IbHBIH KOHTPOJIb 10
[IpomexyTouHas aTTecTanus 40
OOwmmit uTor 100

Coomeemcmeue 20cyoapcmeenHoll WKa1bl OYECHUBAHUS
akademuueckoul ycnegaemocmu u wikaavl ECTS

Ouenka
Ounenka | no 100-6amabHoi | OueHka Mo rocy1apcTBeHHOM HIKaJIe Ouenka mo
10 LIKAaJIe | IIKaJe, KoTopas (3x3ameH, quddepeHupoOBaHHbII rocy1apcTBeHHOMI
ECTS JNelCTBYeT B 3a4er) mKaJe (3a4er)
JouHY
A 90-100 5 (oTIIMYHO) 3a4TEHO
B 80-89 4 (xoporio) 3a4TCHO
C 7579 4 (xopor1io) 3a4TEHO
D 7074 3 (YIOBIETBOPUTEIIHLHO) 3a4TEHO
E 6069 3 (YIOBIETBOPUTEIILHO) 3a4TEHO
EX 3559 2 (Hey/:(OBneTBopI/ITeJILIEo) c He 3AUTCHO
BO3MOXHOCTBIO TIOBTOPHOM ClIauu
2 (HEYIOBJIETBOPUTEIBLHO) C
= 0-34 BO3MOXHOCTBIO IIOBTOPHOU CIauM MpU He SAYTEHO
YCIIOBHH 00513aTENILHOTO HAbopa
JIOTIOJTHUTENILHBIX OAJJIOB

13. MaTrepuaJbHO-TeXHHYECKOe oOecredeHne y4eOHOro nmpouecca

Jnist obecrieueHust 1eKyuoHHbIX 3aHamuil TpeOyeTcs: aymuTopHsi, 000pyJI0BaHHAS MEIOBOU
WJIM UHTEPAKTHUBHOM JTIOCKOM, MPOEKIIMOHHBIMU CPEJCTBAMU M SKPAHOM.

Hns  olecrneueHuss  abopamopueix  3auamui ~ HeoOXoauma  0OOpyIOBaHHAs
COOTBETCTBYIOLIUM 00pa3oM J1adopaTopusl.

14. PekoMeH/10BaHHAS JTUTEPATypa
OcHoBHas

1. ®epmenTH: CTpYKTYypa, MeXaHi3MAil, MoJienbHicucTeMu [EnexkTpoHHui pecypc] : HaBY.
noci6. / A. @. Ilonos, H. T. Maneesa, 1. B. Kanitanos, O. B. bapanosa ; /lonenpkuii Ha1l. yH-T. -
Honenk :[lorHY, 2013. - Enextponninani (1 daiin).

2. Kuneruka 1 TepMoMHaMUKa (pepMEHTATUBHBIX peakiuii [ DneKTpoHHbIH pecypc] : 1985 -
2016 rr. / [cocT.: JI. A. I'nubena ; pen. B. A. Kporosa] ; loneukuit Hau. yH-T, Hayd. 6-ka, Otx.
crpaB.-oubmmorp. u undopm. pabotsl. - onerk :JlonHY, 2016. - Dnexrponnsie nannsie (1 daiin).

3. N306pannbie ryaBel Ouo¢pu3uKU. CylHOCTh OpraHM3alud MU (YHKIMOHHPOBAHUS
OMOJIOTHYECKUX 00BEKTOB. [DIEeKTPOHHEKIHN pecypc] : yuebHnoe mocobue / [coct. C. B. becnanosa,
0. A. Cuprok, B. B. Kononenko]; I'OY BIIO "Jlonenkuii HallMOHaJIbHBIA YHMBEPCHUTET',
buonornueckuit ¢akynbrer, Kadenpa ouodpusuku. — Jonenk :JonHY, 2017. - DnexTpoHHbIe
nannbie (1 daiin).
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4. Meroapl u3ydeHHs (U3NUYECKUX IIPOILECCOB, JISKAIMIMX B OCHOBE OHOJIOTMYECKHX
ABIICHUH [DNeKTpoHHBIH pecypc] : yaueOHo-MeTommueckoe nocodue / [coct. C. B. becnanosa, HO.
A. Cuprok, B. B. Kononenko]| ; I'OY BIIO "JloHeukuii HalMOHAIbHBIM YHHMBEPCUTET',
buonoruueckuii daxynprer, Kadenpa omodmsuku. — ouenk :JouHY, 2017. - DnexrpoHHBIE
nanneie (1 daiin).

JlomostHUTENBHAS

1. BapanoBa, O. B. bumoxumus. Ilocobme Kk ma0OpaTOpHBIM M CEMHHAPCKUM 3aHSTHSIM
[DnexrponnbIil pecype] : yued.nmocodue / O. B. bapanosa, B. C. Hopomkesuy, U. JI. Onaprok ; [OY
BIIO "Honenxwii Hatt. yH-T". - Honeuk : [OY BIIO "TouHVY", 2016. - Onexrponnsie qanubie (1 daii)

2. CuBoio0, A. B. @i3uxa JIHK : HaBu. moci6. / A. B. CuBoso6 ; KuiBchkuii Ham. yH-T M.
T. IlleBuenka. - Kuis : BIIL] "Kwuis. yu-1", 2011. - 335 c. (1 3k3.)

3. buccranrep, X. Ilpaktudeckas sH3umodnorusi / X. buccBanrep ; mep. ¢ anri. T. II.
Maconosoii ; ¢ npemuci. A. B. Jlepamosa. - Mocksa : BUHOM. Jla6. 3nanuit, 2010. - 328 c. (3 7x3.)

4. Cospemennsblie npobaembr Ouosiorun (buodusuka) [DnexkTpoHHBINH pecypc]: ydueOHOe
nocobue / [cocT. C. B. becnanosa, B. O. Kopuuenko] ; ['OY BIIO "[loneuxuii HalfmoHaIbHBIN
yHuBepcuteT , buonorunueckuii akynprer, Kadeapa ouodusuku. — Honenk :louHY, 2017. —
OnexTpoHHble naHHbIe (1 daiin).

15. UupopmanmoHHbIE pecypcChl
1. http://library.donnu.ru/catalog/ — DnexkTpoHHsIii Katanor+ 3 DJIEKTPOHHbIC KAPTOTEKH
Hayunoit oubnuorexu JJonHY
http://repo.donnu.ru/ — Dnexrpounsiii apxus JJonHY (pemnosutopwmii)
http://elibrary.ru/ — Hayunas snextponnas oudianorexa (HOB)
https://dvs.rsl.ru/ — DnexkrponHas GUOIHOTEKA TUCCEPTALIUI
https://www.biblio-online.ru/ — Drexrponno-6ubHoTedHas cucrema «95C FOPAWIT»
https://cyberleninka.ru/ — Hayunas snexktponHas oubianoreka « KubepieHHHKa»

ogarwLN

16. IIporpammHoe oGecriedeHue (TIpU HATUIHH)

1. Windows 7 PRO (xoprnioparuBaas sutieasust JJOHHY Ne 46484614),

2. MicrosoftOffice(kopnoparusnasmiiensus JJOHHY nunensus Ne 46472919)

3. MicrosoftVisualStudio (mumensus mporpammer DreamSpark mist BeICHIHX ydeOHBIX
3aBeJICHUN )

4. AdobeAcrobatReader, xPDF, R Studio, Scilab (iiunensun GPL, Apache, BSD mis
CBOOOJTHOTO MTPOTPAMMHOTO 00ECTICUCHHS ).

Pafiovas NporpasMa paccmoTpena i depey Thepaciens 1a xacemainm kadeapw Guodinuxy ¢
mmenesnani (Ge mmesesmi ) wa 20 197 ron

[lporoxon sacegamus xaeape Ne £ or 27 of 0 .v;: /. o
3an. kadeapol GuodnIngn C,SZ’Z,?Z’ C.B. Becnanona

Palios1a8 MPOrPaMMa PACCMOTPCEE I NEPeY THGPRICHE MO JACEARHNN KaPepnl SHIBON0THM
pacTenHi ¢ weenemsan (6e5 mxserenni) na 2077 9% ron
ITporoxon sacexannn xapexpa Ne 7 or G600

3an.xagepoit HIIHOROTHN PACTEHKA = pr) ecy MM boiixo
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