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3aBenyromuii kadeapoii: B.B. Cadonos



OBIIUE CBEIEHUSA

YyeOHast qUCUUIUTMHA/y4eOHBIH MOIYJbh «JIFOMUHECIIEHTHBIE MaTepUaNbly H3y4daeTcs B ISTOM U
IIECTOM CEMEeCTpax.
KypcoBast pabora /KypcoBoii mpoeKT — He IpeTyCMOTPEH(a)

®opmMa MPOMEKYyTOUYHON aTTECTALAHN:

IATBIA CEMECTP - 3a4eT
IECTOM CEMECTp -3a4eT C OLIEHKOU

Mecto yueOHO# AUCIUILINHBI/ yueOHoTO MOAy A B cTpykType OITOII

VYuebHasg QucUUIUIMHA/y4eOHBIH MOIYyJb «JIFOMMHECLIEHTHBIE MaTepHalbl» OTHOCUTCS K YacTH,
dbopMupyeMoil yaacTHUKaMHu 00pa30BaTEIIbHBIX OTHOIICHHA.
OcCHOBOM A7 OCBOEHHMS  JUCLUIUIMHBI/MOAYJIS  SIBJIAIOTCA  pe3yiabTaTbl  OOydeHHsl IO
IPEIIECTBYOLUM AUCIUIIIIMHAM U TPaKTHKaM:

- [TpousBoacTBeHHas npaktuka. [IponsBojicTBeHHas (pecTaBpallOHHAas) IPAKTUKA;

- PecraBpanyoHHble MaTEpHAIIBL;

- TexHousorus pecraBpanuu, 00aropaxuBaHusl U XUMHUYECKON YHCTKHU TEKCTUIBHBIX
Y TIOJIMMEPHBIX U3IEIHH;

- Crabunusanus OKpalleHHbIX MaTepUaJIOB;

- Jlakokpaco4Hble MaTepHaIbl;

- Teopus pecraBpanuu.
PesynbraThl 00y4yeHus 0 yueOHOH NUCIMIIIMHE/y4eOHOMY MOJYJIF0, UCTIONB3YIOTCS IIPU U3yUEHUU
CIIEYIOIIMX AUCHUILINH U IPOXOXKIACHUS TPAKTUK:

- [TpousBoacTBeHHas npaktuka. [IpeaaunioMHas npakTyuka;

- BBINTOJIHEHUH BBITYCKHOW KBaTH(PUKAIMOHHOHN pabOTHI.
Pe3ynbraThl OCBOEHHMS y4eOHON JAUCHUIUIMHBI/y4eOHOTO MOAYNS B JalbHEWIIeM OyayT
UCIIOJIb30BaHbl TPU MPOXOXKIAEHUU NPEIIUIUIOMHON NPAKTHUKUA M BBIIOJHEHUU BBITYCKHON
KBAJTM(PHUKAIIMOHHOMN paboThI.

[EJIA U TIJIAHUPYEMBIE PE3YJIbTATHI OBYUEHHUS MO JUCIHUILIAHE
(MOJIY.JTIO)

LemsimMu U3ydeHUS TUCIUTUTHHBI/MOTYJIS «JIFOMIUHECIIEHTHBIC MAaTEPHAIIBDY SBIISIOTCS:

- W3YYCHHE TTOHSTHS JTIOMUHECIICHITNH, €€ BUIO0B, TEXHOJIOTHH KOJIOPHUPOBAHUS C
MOMOIIIBIO JTIOMHUHECIIEHTHBIX TTOKPBITHIA;

— dbopMupoBaHHE  HABBIKOB  MPOBOJUTH  METOAOJOTHMYECKYyl0  paboTy 1o
COBEPIIICHCTBOBAHUIO CIIOCOO0OB KOJIOPUPOBAHUS PA3IMYHBIX MaTepUAIOB, 0TOOpa HHPOPMAIIHH TI0
JaHHBIM, CBSI3aHHBIM C  TEXHOJOTMYECKUMH TpUEeMaMd TpPHUMEHEHHsS KOJOPaHTOB U
BCITOMOTaTEJIbHBIX MaTePHAJIOB;

— aHanu3 W 00O00OIIeHWEe pe3yJabTaTOB HAyYHBIX HWCCIEAOBAaHWM, OICHUBAaHUE
MOJTy4eHHOUW MH(OPMAIIUK U COCTaBJICHHUE CTaThH, OTUETA;

— dbopMupoBaHre 'y  OOydYalOMIUXCS ~ KOMIIETEHIUH(-i), YCTaHOBIECHHOM(-BIX)
obpazoBarenbHON Tporpammoit B cootBeTcTBrH ¢ GT'OC BO 1o gaHHON TUCITUTIIIMHE/MOYITIO;
PesynpTarom o0O0yueHHs 1O y4eOHOW AMCHUIUIHHE/Y4eOHOMY MOJYNIO0 SIBISIETCSl OBJaJICHUE
00yJarOIUMUCS 3HAHUSAMH, YMEHUSMH, HABBIKAMH W OIBITOM JICITEILHOCTH, XapaKTEPHU3YIOIUMHU
nporecc (GopMUPOBaHUS KOMIETEHIHMH(H) W 00ECTeYMBAIOIINMH JTOCTH)KEHUE TUIAHUPYEMBIX
PE3yIBTATOB OCBOCHUSI YICOHOU TUCIUTIINHBI/y4eOHOTO MOTYIIS.



d)opMI/IpyeMHe KOMIICTCHIIMHU, MTHANKATOPBI JOCTHIKCHUSA KOMHCTCHHHﬁ,
COOTHECEHHBIE C INIAHUPYCMBIMHU pPE3yJibTaTaMH 06yquH51 1o

JTUCIHUTLITAHE/MOTYJIIO:
Koa n HaumeHoBaHue
Kox u HaumeHoBaHMe e e a— I[InanupyemMbie pe3yJIbTaThI 00yYeHUsI
KOMIIeTeHIINH 10 OUCUUNIUHE/MOOYIIIO
JOCTHKEHHUSI KOMIIETEHIIHHN
[K-2 NA-TIK 2.3 -[Ipumensier qocTHKeHHs B 00IacTh
Criocob6en ocymiecTBisTh | [IpuMeHeHne qOCTIKEeHUH B (hM3UKOXMMHH KOJIOPAHTOB JJIS
TEXHOJOTHYECKYIO obmacTi GU3NKOXUMHH peann3aliy B KOHKYPEHTHBIX YCIOBUSIX
pa3paboTKy KOJIOPAHTOB ]ISl peaJIn3alliy B TOTOBOW MPOAYKIIUU
AKCTIEpUMCEHTATBHBIX KOHKYPEHTHBIX YCIIOBUSIX -OcymectBisieT 0TO0p WHGOPMAITIH T10
TBOPYECKUX TIPOCKTOB B TOTOBOW MIPOAYKIINU JIAHHBIM, CBSI3AHHBIM C TEXHOJOTHYECKUMH
KOJIOPUPOBAHHH MpUEeMaMU IPUMEHEHUS KOJIOPAHTOB U
[IK-3 Criocob6eH UJI-TIK-3.2 BCIIOMOTaTeIIbHBIX MAaTEPUAIOB
MIPOBOZIUTH OcymecTBienue otoopa
METOAOIOTHYECKYTO WH(GOPMAIINH 0 JaHHBIM,
paboty o CBSI3aHHBIM C
COBEPIIICHCTBOBAHHUIO TEXHOJIOTUYCCKUMU MPUEMAMU
CIIOCOOOB KOJIOPUPOBAHHS | IPUMEHEHHS KOJIOPAHTOB U
pa3IMYHBIX MaTEPUAJIOB BCIIOMOT'aTEJIbHBIX MaTEPUaJIOB

CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILIMHBI/MOIYJIA

OO6wast TpyA0EMKOCTh Y4eOHOM AUCHUIUIMHBI/ MOJYJIS IO Y4eOHOMY IJIaHy COCTaBIISIET:

1o 04HOH opMe 00yueHus —
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180

3.€. yac.

CrpykTypa yueOHON JUCITUTUTMHBI/MOTYJIS 1711 00y4YaroIIUXCs TI0 BUIaM 3aHATHN
(ounas popma oOydeHwUs)
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6 cemecTp 3auer ¢ 108 16 46 46
OILICHKOM
Bcero: 180 34 64 82




CrtpykTypa yuyeOHON AUCIUILIMHBI/MOTYIIS 7151 00y4arolnuXcs Mo pa3jesiaM U TeMaM AUCHUIUIMHBL: (04Hast popma oOydeHus)

Ilaanupyembie Buabl yueoHO# padoThl
(KOHTPOJIHPYEMBbI KonrakTHas padora
€) pe3yJibTaThl ° = Buabl u ¢opMbI KOHTPOJIBHBIX
OCBOEHHSA: o @ E = 9 = MeponpHUATHI, oﬁecne-uisammne no
Ko/(bI) HaumeHnoBaHue pa3ienoB, TeM; o g o =2 = g 5 5 COBOKYIHOCTH TEKYIIHi KOHTPO.Ib
(hopmupyemoii(bix (opMma(b1) MPOMEKYTOUHOM ATTECTALUH g g g & g 3 g = s ycneBaemMocTH;
) komneTeHuuu (i) = £ g == g8 e = ¢opMBI TPOMEKYTOYHOT0 KOHTPOJIA
¥ HHINKATOPOB = = S é 2 g E = E ycIeBaeMoCTH
JOCTHIKEHUST g g E e 3 2X z <
KOMITeTeHIHii = ES | RaE EE | QO
IIsiThIii cemecTp
I1K-2: Pa3nen |. OCHOBHBIE XapaKTEPUCTUKH JJIOMHUHECTHEHI[HH. 18
NA-TIK-2.3; TemaNe 1.1 OcHOBHBIE XapaKTEPUCTHKH JTFOMUHECIICHIIUH. 2 @DOpMBI TEKYILETO KOHTPOJIS
I1K-3: TemaNe 1.2 Yci10BUs BOSHUKHOBEHUS U AMITUPHUUECKUEC 3aKOHbBI 2 o pazzgeny |:
WJ-TIK-3.2 JIOMUHECIICHIIMU. MeXMOJIeKYJISIPHBIA MePeHOC SHEPTUH. 1. ycTHBIH ompoc
Tema Ne 1.3 PezonancHasi, ClOHTaHHAs! ¥ BBIHYKICHHASI 2
JIFOMHUHECIICHITHSL.
Tema Ne 1.4 Buapl TFOMUHECIICHITUN B 3aBUCHMOCTH OT cItoco0a 2
BO30YKICHHUS.
Tema Ne 1.5 3ak0oHBI TFOMUHECIIEHIINH. 2
Jlaboparopnast pabora Ne 1.1 TTpubops! asst perucTpanuu 3
JIFOMUHECIICHITAH.
JlaGoparopnast padota Ne 1.2 [TpuHuuns! GpayopecueHTHOMR 3
CIIEKTPOCKOIHH.
Jlaboparophas padora Ne 1.3 McTouHHKH BO30YKICHHSL. 3
IK-2: Paznen Il. JlloMuHecueHIUsI OPraHMYECKUX MOJIEKYJI. 18 DopMBbI TEKYIIETO KOHTPOJIS
WJI-TIK-2.3; Tema Ne 2.1 DIEeKTPOHHBIE MEPEXO/IBI B OPTraHUIECKUX 2 1o pazzaeny Il
IK-3: MOJIEKYJIax. 1. ycTHBII onpoc
NJI-TIK-3.2 Tema Ne 2.2 JlroMuHECHEHIMS OHOIOIHYECKUX MOJIEKY.I. 2 2. KOJUIOKBUYM 1
Tema Ne 2.3 Knaccudukarmst opraHHuecKuX JTIOMUHO(OPOB. 2
Tema Ne 2.4 CTpyKTypHBIE 0COOEHHOCTH OPraHMYECKUX 2
JFOMHHO(OPOB.
JlaGopaTtopHast pabota Ne 2.1 3aBUCHMOCTH TIOMHUHECTICHTHBIX 3
CBOMCTB OpPraHUYECKUX COCANHEHUM OT UX CTPYKTYPBHI.




Ilaanupyembie
(KOHTPOJINpPYEeMbI
€) pe3yJabTaThl
OCBOCHHS:
KoA(bI)
(popmupyemori(bix
) komneTenuum(it)
W HHIAKATOPOB
JOCTHKEHUS
KOMIIeTeHIU I

HaumeHoBaHue pa3nenos, TeM;
(opMma(bl) MPOMEKYTOUHOM ATTECTAUH

Buabl yueoHO# padoThl

KonTakTHasi padora

Jleknum, yac

IIpakTHyeckne
3aHATHS, YaC
JlaGopaTopHbIe
HHIHBHIYAJbHbIE

IIpakTHyeckas

MmMOoATrOoTOBKA, Yac

CamMocTosiTeIbHAN
padota, yac

JlaboparopHas pabotaNe2.2 3aBUCUMOCTb JTFOMHUHECIIEHTHBIX
CBOWCTB OpPraHMYECKHUX COCAMHEHHH OT YCIOBHHA BO30YKICHHUSI.

@/ pa6orsl/

Jlaboparophas padota Ne 2.3 3aBHCHMOCTH TIOMUHECIIEHTHBIX
CBOMCTB OpraHMYeCKUX COCIMHEHUHN OT TeMIepaTyphl.

w

Buasl 1 GopMbl KOHTPOJIBHBIX
MeponpusTHii, 00ecneYnBaOLIHe 10
COBOKYIHOCTH TeKYIIHii KOHTPOJIb
ycneBaeMoCTH;
¢opMBI TPOMEKYTOYHOT0 KOHTPOJIA
ycneBaeMoCTH

3auéT

3auéT 1o ouieram

HToro 3a nsathlii cemecTp

18

18

36

IlecToii cemecTp

Paznen |ll. @orTonmoMuHecHeHIUsI B HEOPTraHHYECKHX
KpHCTaJJIax.

15

Tema Ne 3.1 3oHHas cxeMa peKOMOWHAITMOHHBIX U
XapaKTePUCTUYCCKUX JTIOMHUHO(DOPOB.

Tema Ne3.2 [IpuHIUIIEI CHHTE3a HEOPTAHNIECKIX
JOMHUHO(OPOB.

JlaGoparopnast padora Ne 3.1 [IpakTrueckoe npuMeHeHne
HEOPraHMYECKUX JTFIOMHUHOPOPOB (JIFOMUHODOPHI 115t
JIFOMHHECLIEHTHBIX JIaMII).

JlaGoparopnast pabota Ne 3.2 BiusiHre CTPYKTYpPBl MOJIEKYJIbI
Ha JIIOMHHECLICHIIMIO OPraHU4YECKUX MOJIEKYIL.

Jlaboparophas padota Ne 3.3 Binusinue pacTBOpUTEIs Ha
JIFOMHMHECIICHITUIO OPTraHUYECKUX MOJICKYIL.

Jlaboparophas padota Ne 3.4 BriusiHue npumeceii TSHKEIbIX
aTOMOB Ha JIIOMUHECIICHITHIO OPraHUYECKUX MOJICKYIL

JlaGopaTtophas pabota Ne 3.5 Bnusaue Temmneparypsl Ha
JIIOMUHECIICHIIUIO OPTaHMYECKUX MOJIEKYIL.

@DopMBI TEKYIIET0 KOHTPOJIS
o pazzaeny Il

1. ycTHBII onpoc

2. KOJUTOKBUYM 2




Ilaanupyembie

Buabl yueoHO# padoThl

(KOHTPOJIHPYEMBbI KounrakTHas padora
€) pe3yJ1bTaThl @ = Buael u (bgle,l KOHTPOJbHBIX
OCBOCHMHA & ) é = g E MEpPONIPUATHH, 06ecneqr‘l‘Bammne 1 (]
Ko (bI) HaumeHoBaHue pa3nenos, TeM; o = g = 2 2 & 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemori(bix (opMma(bl) MPOMEKYTOUHOM ATTECTAUH g S & g 3 g = § yCIIeBaeMOCTH;
) komneTeHuuu (i) E‘ E g“ g = =S E E E ey ¢opMBI IPOMEKYTOYHOI0 KOHTPOJISI
1 MHIHKATOPOB = 2 £ S é E Z E S é ycneBaeMocTu
SN = | 28 |SEF 8¢ |88
KOMIIETCHIIUHU
[K-2: Paznen V. JIroMuHeceHITUsI peKO3eMeJIbHBIX HOHOB. 15 ®DOopMBI TEKYIIIETO KOHTPOJIS
NA-TIK-2.3; CoBpeMeHHBIE U NEPCNIEKTUBHBIE (POTOTIOMUHECIIEHTHBIE no pazaeny |V:
[K-3: MaTepHaJibl Ha 0CHOBe coequHeHuii P39. 1. ycTHBIH ommpoc
N/-T11K-3.2 Tema Ne 4.1 Nonsl peako3emenbHBIX 31eMeHTOB (P30) B 2 2. KOJJIOKBUYM 3
KaueCTBE ONTUYCCKU aKTUBHBIX IIEHTPOB
Tema Ne 4.2 [IpumeneHue noMuHecueHIMy HoHoB P33 B 2
OINTORJIEKTPOHHUKE.
Tema Ne4.3 dusndeckue OCHOBBI YCUIICHUS JIIOMUHECTICHITIT 2
noHoB P30 BONIM3M METANIMUECKUX TOBEPXHOCTEH.
JlaGoparophas padora Ne 4.1 HaHocTpyKTypHpOBaHHbIE 3
MaTepuaisl ¢ nonamu P30
Jlaboparophas padora Ne 4.2 CeHcuOmm3anus 3
JIIOMUHECHIEHIIMU HOHOB P30.
JlaGoparophas pabora Ne 4.3 MexaHu3M ceHCHOMIN3ANN 3
opraamyeckuM suragaoM (Kpocown).
JlabGopaTtopHas pabota Ne 4.4 Knaccuduxarus nonos P33 o 3
Bany u KpocOu.
Jlaboparophas padora Ne 4.5 GOTONFOMHHECIIEHTHBIE CUCTEMBI 3
Ha ocHOBe cTpykTyp Er:Si/Si02.
I1K-2: Paznen V. IlpumeHeHnue JIOMUHECHEHIIUH JJI51 16 DopMBbI TEKYIIETO KOHTPOJIS
WJI-T1K-2.3; AHAJIUTHYECKHX Iiejieil B XUMHUH, OHOJIOTrMH, MeANIIHHE o pazzaeny V:
I1K-3: TemaNe 5.1 3aKkOHOMEPHOCTU XeMHU-U OUOIFOMUHECTICHITUH. 1. ycrtHBIH ompoc
HJIIIK-3.2 Tema Ne 5.2 MexaHu3Mbl XeMH-H OHOJTIOMHUHECIICHLIUH. 2 2. xomnoksiyM 4
TemaNe 5.3 [IpuMepsl XeMHU-M OHOTFOMHUHECITCHITHH. 2




Ilaanupyembie

Buabl yueoHO# padoThl

(KOHTPOJIHPYEMBbI KounrakTHas padora
€) pe3yJ1bTaThl @ = Buael u (bgle,l KOHTPOJbHBIX
OCBOCHMHA & ) : = g E MEpPONIPUATHH, 06ecneqr‘l‘Bammne 1 (]
Ko (bI) HaumeHoBaHue pa3nenos, TeM; o = g = 2 2 & 5 COBOKYIIHOCTH TEKYULIHH KOHTPOJIb
(popmupyemori(bix (opMma(bl) MPOMEKYTOUHOM ATTECTAUH g S & g 3 g = § yCIIeBaeMOCTH;
) komneTeHuuu (i) E‘ E g“ 5 = =S E E E ey ¢opMBI IPOMEKYTOYHOI0 KOHTPOJISI
M MHANKaTOpPOB = = ; 8‘ [5 g 2 2 IS g ycneBaeMoCcTH
JMOCTH/KEHHUS g g z Se g S| 2
KOMIIeTe i = = 8 SN a s HE O 2
Jlaboparophas padota Ne 5.1 JIroMUHOJ: CBOMCTBA, IPUHIIUAIIBI 4
JIFIOMUHECIICHLIMH.
Jlaboparopnas padota Ne 5.2 [IpumeHeHne TIOMUHECTICHTHBIX 3
METOJIOB aHAIN3E B KPUMUHAIHCTHKE.
Jlaboparophas padota Ne 5.3[Ipuniun paboThI J1a3epOOB, UX 3
KJIacCHU(UKAIIHSL.
JlaGoparophas padota Ne 5.4. OTiinune 1a3epHOro U3ITyUEHHS 3
OT JJFIOMUHECIICHITHH.
Jlaboparophas padora Ne 5.5 [IpumeHeHue Jia3epHOrO 3
W3ITy4YEeHHs] B MEUIMHE (ONepaTHBHBIE BMEIIATEIbCTRA).
3aueT ¢ OLeHKOU B YCTHOH (popme o Ouiieram
HUTOI'O 3a cenbMoii cemecTp 16 46 46
HUTOI'O 3a Bech nmepuon 34 64 82




Kpatkoe conepxanue yaeOHOM TUCIUTUINHBI/ Y4eOHOTO MO TS

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHUILINHBI

Copep:xanue pa3aesa (TeMbl)

Paszgean |

OcCHOBHbBIE XaPaAKTePUCTUKH JIOMHUHECHCHIIUH.

[TorsTHE O TIOMHUHECIICHIINY U JTIOMUHOGOopax. OTiandne
JIOMHUHECIEHIIUH OT APYTHX TUIIOB M3ITydeHHs. Y CJIOBUS,
HEO0XOIUMBIE 111 BOSHUKHOBEHUS JIIOMUHECLICHLIUH B
oOpasue. TpexypoBHEBast U YEThIPEXypOBHEBAs CXeMa
JIOMHUHECHCHIINH. Pe30oHaHCHAs!, CIOHTaHHAS U BBIHYKACHHAS
JIOMHUHECHEHIS. BUabI TIOMUHECIICHIINH B 3aBUCIMOCTH OT
croco6a BO30YXAeHUS. 3aKOHBI JTIOMHUHECIIEHITNH (3aKOH
Crokca-Jlommens, npasuiio Kamu, npasuio JleBmnHa, 3aK0H
BaBunoBa). OCHOBHBIE XapaKTEPUCTUKH JTFOMHHECIICHIIIH:
CIEKTPHI JIIOMUHECLIEHIINH, BO30Y>KICHNS JIIOMUHECLICHLINY,
nornowenus. [punnun ®@panka-Konnona. Ionspuzanus
JTIOMUHECTICHITNH. DHEPreTHUECKUI 1 KBAHTOBBIM BBHIXO]T
momuHectenuun. Kuneruka momunecuenuuu. [Tytu
JIe3aKTHBAIIMK BO30YKIEHHOT'O COCTOSIHHS (BHYTPEHHE,
BHEIIHEE, KOHIIEHTPALMOHHOE TyIIeHue). MeXMOoeKyIapHbITd
[IEPEHOC YHEPTUHU 0 MeXaHu3My depcrepa U MEXaHU3MY
Hexcrepa. CencubOnnmsanus sroMuHecneHun. [Ipudopsr mis
perucTpanyu JIoMHUHECHCHINH. [[pUHINTBL (IIyOpeceHTHON
cnekTpockonuu. Mcrounnku Bo30yxaeHus. dhhexTs,
OKa3bIBAIOIINE BIUSHUE HA KOPPEKTHYIO PETHCTPALIIIO
crieKTpoB doTomoMuHecHieHITHH (3P PEKTH BHYTPEHHETO
¢dunbTpa, peabcopOimu).

Paszgen |l

JlloMHHecHeHIMsI OPraHu4yecK

X MOJIEKY.T

CxeMa 3HepreTUYeCcKUx YpPOBHEH OpraHUYeCcKUX
moMuHO(opoB (nuarpamma SA60HCKOr0). COOTBETCTBHE
AJIEKTPOHHBIX MIEPEX0JI0B JIMHHUSM B CIIEKTPE JTIOMUHECHICHIINH.
MonekynspHas (iyopecueHmus, GochopecieHnus,
3amejieHHas QuyopecueHIms. be3pi3nyyarensHbie mepexopl:
BHYTPEHHSIS1 KOHBEPCHS U KoJieOaTeIbHas pelaKkcarusl.
WnatepromOuHanonHas kouepcus. Knaccupukarus
OpraHu4ecKux JIOMUHO(GOPOB. CTPYKTYypHBIE OCOOCHHOCTH
OpraHUYECcKUX JIOMUHO(GOPOB. BriusiHue cTpyKTyph
MOJIEKYJIbI, PACTBOPHUTEIS, IPUMECEH TSHKEIBIX aTOMOB,
TeMIIepaTypsl Ha JFOMUHECLIEHIMIO OPIraHUYECKUX MOJIEKYIL.
Oddexrt llInmonpckoro. CoOCTBEHHAS TIOMUHECTICHITUS
Ouonoruueckux Mosekyl. JlroMuHecupyomnme
aMUHOKHCIOTHI. [Ipsmoli u HenpsiMoit
HMMYHOQITYOpPECIICHTHBIN aHaiu3. [IpuMeHeHune
JIOMHUHECIICHTHBIX METOK B UMMYHO(DITyOpECIIEHTHOM
aHanmuse.

Paznen
11

dDoToIOMHUHECTIEHIINS B HEOPraHn4YeCKUuX KpucTajiax.

AKTI/IBI/IpOBaHHaH 1 HCAKTUBUPOBAHHAA TFOMUHCCUCHIINA
kpuctamuiohocopos. PekomMOnHAIIOHHBIE U
XapaKTePUCTUUECKUE JTFIOMUHO(OPHI, 0COOEHHOCTH HX
XMMHYECKOTO COCTaBa U JIIOMUHECLICHIMH. 30HHAS! CTPYKTYpa
PEKOMOMHAITMOHHBIX M XapaKTePUCTUIECKUX JIIOMUHO(DOPOB.
DJIeKTPOHHBIE Nepexobl B KpucTtamiopochopax moxn
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JIeHCTBUEM cBeTa. THUIBI PeKOMOUHAIIMOHHON
(hOTOMFOMHUHECIICHITIH: MEK30HHAS, SKCUTOHHAS, TPUMECHAsI.
KuHeTnka JIFOMHHECIEHITMH JTFIOMHUHO(DOPOB
XapaKTePUCTUYCCKOTO U PEKOMOWHAITMOHHOTO THTIA.
[TpuHIUTTEL cCHHTE3a HEOPraHHYECKUX JIIOMUHO(OPOB.
DOTOMOMUHECIIEHTHBIE CUCTEMBI, IPUMEHSIEMBIE IS
OCBeIleHUs. JIIOMUHECIICHTHBIC JTAMITBI HU3KOTO U BBICOKOTO
naBieHud. TpeboBaHus, MpeabIBIsEMbIE K JIOMHHOPOpaM
JIOMUHECTICHTHBIX JTaMTl. COeMHEHNS, UCIIOIb3YEeMBbIE TIPH
W3TOTOBJICHUH JIOMHHECIICHTHBIX JIAMIT (aKTUBUPOBAHHBIC
ranodocdatel, oprodocdarsl, OPTOCHINKATEL,
¢dbroprepmMaHaTsl) 1 OCOOCHHOCTH MX CITCKTPOB M3TyUCHHSI.

Paznen
v

JIroMuHecueHIMs pelKo3eMebHbIX HOHOB. COBpeMeHHbIe U NepCcreKTHBHbIE
(oToIOMHHECIIEHTHBIE MaTePHAJIbI HA OCHOBe coequHeHuii P33

Tema 4.1

Nounsl peaxo3emensHbIx 35ieMeHTOB (P3D) B kauecTBe
ONTUYECKU aKTHBHBIX LIEHTPOB. 3anpelleHHbIe U
pa3pelIeHHbIE AIEKTPOHHBIE MEPEX0bl B HoHax P303.
Criextpockonust cBo0oaHbIX HOHOB P39, IlTapkoBckoe
pacieryienne ypoBHen. JIIOoMMHECHEHIINS KPUCTAIIIIOB U
crekon ¢ noHamu P33. XapakTepucTuka CIeKTPOB
BO30YKJCHHUS 1 TFIOMHHECIICHIIMH Ha TIPUMEPE HOHA EBPOTIHS
(IIT). CBepX4yBCTBUTENBHBIN 1 MAarHUTO-IUIOIBHBIN IEPEXO/I.
Murpanus 1 IepeHoC YHEPTUH SIEKTPOHHOTO BO30YKICHHUS.
Oco0ble BUIBI IEPEHOCA: KPOCC-pEIaKcalusl U an-KOHBEPCHS.
Cencubunusanys JroMuHecieHIuy MoHoB P3D. Mexauusm
ceHcHOMIM3aIu opraandeckuM nurangoM (Kpocon).
Kiraccnduxkarms nonos P30 mo Bary u Kpocomn.

Tema 4.2

[Ipobnema MHTETPUPOBAHUSI MUKPOAJIEKTPOHHBIX IPHUOOPOB U
CBETOU3IIYYAIOIIHUX YCTPOUCTB HA KPEMHHUEBOU ITOIOXKKE.
DOTOIFOMHHECLIEHTHBIE CUCTEMBI HA OCHOBE CTPYKTYP
Er:Si/Si02. Metoap! nony4eHns, MeEXaHu3M BO3HUKHOBEHUS
W3JTy4eHUs, 0COOEHHOCTH CIIEKTPOB JIFOMHUHECIICHIIHH.
®oToHHBIE KpUCTAILIBL. JIFomMuHecTieHIus noHoB P30 B
OMAJIOBBIX MaTpHuLax. PU3N4ecKre OCHOBBI YCUICHUS
JIIOMUAHECHEHIIMA HOHOB P3D BOIN3U METAIUINYECKUX
noBepxHocTel. II0BepXHOCTHBIN IIa3MOHHBIN PE30HAHC.
Cr1oco0bl co31aHUSI HAHOTEKCTYPHUPOBAHHBIX METATTMUECKUX
nosepxHocTei. KoMOuHams (GOTOHHBIX KPUCTAIIIOB U
METaJUIMYECKHUX NTOBEPXHOCTEH. HaHOCTpYyKTypUpOBaHHBIE
MaTepuaisl ¢ noHamu P303.

Paszgen V

IIpumeHeHue JTIOMUHECTIEHIHH

JUISE AHAJIMTHYECKHX 1eJield B XUMIH, OM0JI0THH, MeIUIHHE.

Tema 5.1

3aKOHOMEPHOCTH, MEXaHU3MBI U TIPUMEPHI XEMHU-H
OnomoMuHeceHIMH. JIFOMUHOI: CBOMCTBA, PUHIIMITBI
JOMUHECTIeHIINH. [I[puMeHeHne TIOMIHECIIEHTHBIX METO/IOB
aHanuse B KpuMuHamucTHKeE. [IpHHINTT paboThI 1a3€pooB, NX
knaccuukanmsa. OTIMYKe JIa3epHOTO U3ITYYEeHHUS OT
JIOMUHECIIeHINH. [IpuMeHenne 1a3epHOro N3Iy4YeHus B
MeIHIHHE (OnepaTUBHBIE BMEMIaTenbCcTRa). JlazepHas
kocmeTonorus. [IpuMenenne HaHopa3MepHBIX CTPYKTYp B
Onoananuse. bruoceHcopsl 1 aHATUTUYECKHE MUKPOUHITHI
(MukpodronHBIE U OnoUHIbl). IMMYHO(ITyOpeCIIeHTHBIIH
aHaJIN3 C UCTIOJIH30BAHUEM TIOTYTTPOBOAHUKOBBIX KBAHTOBBIX
TOYEK B KAUECTBE METOK.
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Opranu3anmst cCaMOCTOSTENFHONU Pa0OThI 00YyYarOIINXCS

CamocrosarenbHas paboTa CTyJeHTa — oOs3aTeNbHass 4acTh 0Opa30BaTEIBHOIO MpoIiecca,
HarpasJIeHHas Ha pa3BUTHE TOTOBHOCTH K MPO(ECCHOHATBHOMY M INYHOCTHOMY CaMOOOpa30BaHHMIO,
Ha NMPOEKTUPOBAHKE AaTbHEHIIET0 00pa30BaTeIbHOTO MapIIpyTa U MPo(hecCHOHANBHON Kaphephl.

CamocrositenbHas paboTa 00y4aronuxcs 1Mo AUCHUIUINHE OPTraHU30BaHa KaK COBOKYITHOCTB
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH H paboT, 00ecneunBaIONIMX YCIEIIHOE OCBOCHHUE
JMCIIUTIIMHBL.

AynutopHas caMmocTosiTenbHas padoTa OOyYaroImuXcs MO JUCIUILIMHE BBITOTHSIETCA Ha
y4eOHBIX 3aHATUSAX 101 PYKOBOJACTBOM TIIpENojaBaTelss M II0 €ro 3aJaHuio. AyIUTOpHas
caMoCTOsITeNIbHAs paboTa 00yJaromuXcs BXOIUT B 00K 00beM BPEMEHH, OTBEJICHHOTO Y4eOHBIM
IUIAHOM Ha ayIUTOPHYIO paboTy, U PETIIaMEHTUPYETCS paciCaHNeM YIeOHbBIX 3aHATHI.

BueaynutopHas camocTosiTenbHasi paboTa 00ydaronmxcst — IlaHupyeMast yueOHasi, Hay4Ho-
HCCIIeI0BaTEIbCKas, MPaKTHYecKas paboTa 00ydJaromuXcs, BBIMOIHIEMas! BO BHEAYJUTOPHOE BpeMs
10 3aJIaHUIO M TPH METOJNYECKOM PYKOBOJCTBE IPEINOAaBaTelisi, HO 0e3 ero HermocpeICTBEHHOTO
y4JacTusi, pacliCaHHeM Y4eOHbIX 3aHATHIH HE PETJIAMEHTHPYETCH.

BreayautopHast camoctosiTenbHast paboTa 00ydaromuxcs BKIIOYaeT B ceOsl:

-[IOJITOTOBKY K JIA0OPAaTOPHBIM 3aHATHUSM, 3a4ETY;

-U3y4CeHHE YUYCOHBIX TTOCOOUH;

-M3y4YeHHE Pa3esIoB/TeM, He BBIHOCUMBIX Ha JJAOOPATOPHBIX 3aHATHAX CAMOCTOSTEIBHO;
-[IPOBEJICHNE MCCIIEIOBATEIBCKIX PadoT;

-M3yYeHHE TEOPETUIECKOTO M MPAKTUIECKOT0 MaTepHraja Mo PEeKOMEHI0BaHHBIM HCTOYHHUKAM;
-IIO/ITOTOBKA K BBITIOJHEHHUIO JIA0OPATOPHBIX pabOT U OTYETOB 10 HUM;

-BBINTOJTHEHNE TOMAIITHKUX 33 JaHUH;

-[I0JITOTOBKA pedepaToB U TOKIAI0B, ICCE;

-[IOJITOTOBKA K KOJJIOKBUYMY, KOHTPOJILHOM paboTe;

-[IO/ITOTOBKA K MPOMEKYTOYHOM aTTECTallMU B TEYCHHUE CEMECTpa.

CamocrosiTenbHass paboTra o0y4aromMXcsi € ydacTheM IpernojaBaTens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpUBaeT TPYIINOBYH0 M (WIM) HHIAMBHIYyaJbHYIO paboTy ¢
00YJaOIIMMUCS U BKJIIOYAET B ceOsl:

-IPOBEJICHNE WHIUBHUIYaJbHBIX M TPYNIOBBIX KOHCYJbTAlMi MO OTAEIbHBIM TeMam/pasjenam
JUCHUITIINHBI,
-[IPOBE/ICHUE KOHCYIbTAIUN TTepe]] 3a4ETOM.

HepequL pa3I[eJ'IOB/TeM/, IOJIHOCTBIO HJIM YaCTHYHO OTHECCHHBIX Ha CaMOCTOATCIIBHOC
N3YUYCHUC C MOCICAYIOIIUM KOHTPOJICM!

Buasbl u popmbl
HaunmenoBanue pasaesa . hop £
KOHTPOJIBHBIX £
/TeMBbI N 5]
MeponpHUATHI e
AU CIHMILTHHBI/MOTYJIS, N Z
Ne 3agaHns 1J1sl CAMOCTOSITEJILHON PadoThI (Y4YMTBIBAKOTCS s
BBIHOCHMBIE HA >
NIpU NIpOBeJeHNN | ©
CaMOCTOSITeIbHOE =
TEKYIIEro Z 9
u3ydeHue &
KOHTPOJIs) ==

Pazgen | OcHOBHBIE XapaKTePUCTHKH JTIOMUHECHEHIHH.

Tema 1.1 JIromuHecIEHIIUS IloAroToBUTH KOHCIIEKT YCTHOE 18
OMOJIOTHYECKUX MIEPBOMCTOYHHKA WM HH(DOpMaIMOHHOE | cobecenoBanue
00BEKTOB. cooO01IeHe 10 pe3yJbTaTam

BBITIOJIHEHHOU
paboTsI

Pazpnean 11 JIroMHHecHeHIIUSl OPraHUYeCKUX MOJIEKYI.
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Tema 2.3 JroMuHECICHTHBIN IToaroTOBUTH KOHCHIEKT YCTHOE 18
aHAIIN3: PAKTHIECKOE MIePBOMCTOYHUKA WM MH(POPMAIIMOHHOE | cobecenoBanne
MPUMEHCHUE, COO0O0IIeHHE 0 pe3yJibTaTaM

BBITIOJIHEHHOU
paboTHI

Pazpen 1l | ®oTonroMuHeceHIMs B HEOPraHUYeCKUX KPUCTAJLIAX.,

Tema 3.2 KonnyecteeHHbIe [ToAroTOBUTH KOHCIICKT yCTHOE 15
XapaKTePUCTHKH MIePBOMCTOYHUKA WM MH(POPMAIIMOHHOE | cobecenoBanne
OCBELICHHOCTH (JIIOMEH, | cooliieHne 0 pe3yJibTaTaM
JIIOKC, KaHZema). BBITIOJTHEHHOM
CpaBHEHHE pa3THIHBIX paboTHI
HUCTOYHUKOB CBETA IO
3 heKTHBHOCTH.

Paznen IV | JllomuHecueHIusA peaKko3eMeabHBIX HOHOB. CoBpeMeHHbIEe U NMepCneKTUBHbIE
¢oTorOMHHECIIEHTHBIE MAaTepPHAJIbl HA 0CHOBe coequHenunii P39

Tema 4.2 Texuonornueckue I1loAroTOBUTH KOHCIIEKT YCTHOE 15
pelIeHuUs st MIEPBOMCTOYHMKA WM HH(DOpMallMOHHOE | cobecenoBanue
HAHECEHHS W aKTHUBAIMH | COOOIIEHHE 10 pe3yJIbTaTaMm
JTFOMUHECTIPYOTINX BBITIOTHEHHOM
COEJIMHEHHI Ha OCHOBE paboThl
P30.

Paznen V IIpumMeHeHHe JJIOMUHECHEHIMH VISl AaHAJIUTUYECKHUX LeJieil B XMMHU, OM0J10T1H,
MeTUITHHE.

Tema 5.2 TexHomorus [ToATOTOBUTH KOHCTIEKT YCTHOE 16
KOJIOPUPOBAHUS NepBOMCTOYHNKA WM MH(POPMALIMOHHOE | cobecenoBanue
MTOJTUMEPHBIX cooO1IeHne 10 pe3yJIbTaTam
MaTepUaOB C BBITIOTHEHHOM
MTOMOIIIBIO paboTel
JIFOMUHECIICHTHBIX
KPEMHUHOPraHUIeCKUX
ITOKPBITHH.

[TpumeHeHue 3MEeKTPOHHOTO 00YYEeHHUSI, TUCTAHITMOHHBIX 00pa30BaTeIbHBIX

TEXHOJIOTUH

[Ipn peanuzanuu nporpamMmbl yuyeOHOW TUCHUIUIMHBI/YYEOHOTO MOJYJIS 3JIEKTPOHHOE
o0yuyeHHe U TUCTAaHLMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUN HE TPUMEHSIOTCS.
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PE3YJIbTATBI OBYUYEHMUA 11O JUCHHITTHHE/MOAY/IIO, KPUTEPUU ONEHKHA YPOBHSA COPOPMUPOBAHHOCTHU
KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHEHUBAHUS

CooTHeceHue NIAHUPYEMBIX PE3YyJIbTAaTOB 00YUYEHUs C YPOBHIMU C(HOPMHUPOBAHHOCTH KOMITETEHIUU(11).

Yposnu Hrorosoe Onenka B . IMoka3zaTenu ypoBHs ¢(hOPMUPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOANILHOU = = =
. YHUBEPCAJIbHOM(-bIX) o0menpogeccHoOHAILHOM(-bIX) npogpeccuoHAIbHON(-bIX)
KOMIeTeHnu (-if) 0aJ1J10B cucreme N . »
. KOMIIeTeHumu(-i) KOMIIeTCHIM I KoOMIeTeHunu(-i)
B 100-6anabHoi 1o pe3yJabTaTam K2
cucTeMe TeKVIIeHd H ’
. , WJI-TIK-2.3;
10 pe3yJbTaTaM NMPOMeKyTOTHOM II.3:
TeKyulei u aTTrecTaluu e
NMPOMeKYTOUHOMH WJI-TIK-3.2
aTTecTalun
BBICOKHH 85-100 OTiuuHO - OO6yuaroruics:

—  HCYEpIBIBAIOIIE U
JIOTUYECKU CTPOUHO
u3naraeT y4eOHbIi
MartepHuai, yMeeT
CBSI3BIBATh TEOPUIO C
MIPAKTUKOM, CIIPABJIIETCS C
pelIeHneM 3a1aq
poheCcCHOHATEHOM
HAaIpaBJIEHHOCTH
BBICOKOTO YPOBHS
CJIOYKHOCTH, TIPAaBUIILHO
000CHOBBIBAET MPUHATHIC
pelIeHus;

—  CBOOOJHO OPHEHTHPYETCS
B yueOHOH 1
poheCCHOHATBHOM
JUTEpaType;

—  JlaeT pa3BepHYTHIE,
MCUEPIIbIBAIOIIIE,
npoQecCHOHATTEHO
rpaMOTHBIE OTBETHI HA
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BOIIPOCHI, B TOM YHCIJIC,
JOIIOJTHUTCIIBbHBIC.

MOBBITIIEHHBIA

65— 84

Xoporiio

OOyyaromuics:

JIOCTAaTOYHO MOJPOOHO,
TPaMOTHO U TIO CYIIECTBY
n3JaraeT M3y4eHHBIN
Marepuai, TPUBOJIHUT U
pPacKpBIBAET B TE3UCHOU
(hopMe OCHOBHBIE
TIOHSATHS,

JIOITyCKaeT CAMHUIHBIC
HerpyOble OIINOKH;
JIOCTaTOYHO XOPOIIO
OpHEHTHpYETCS B yUeOHOU
U Ipo(heCCHOHANBHON
JUTEpaType;

OTBET OTpa)KaeT 3HAHUE
TEOPETHYECKOTO U
MPAKTHYECKOT0
MaTepHaia, He IOy cKast
CYILIECTBEHHBIX
HETOYHOCTEM.

0a30BbIH

4164

Y 10BIETBOPUTENBHO

OOyyarommuics:

JIEMOHCTPUPYET
TEOPETHUCCKUEC 3HAHUS
OCHOBHOT'O y4eOHOTO
MaTtepuajia ITUCUUIIINHBI B
00beMe, HEOOXOTUMOM
I JaJIbHEUIIET O
ocBoenust OINOII;
JIEMOHCTPUPYET
(bparMeHTapHBIC 3HAHHS
OCHOBHOM yueOHOH
JINTEPATypPHI 110
JICIUTIINHE;

OTBET OTPaXKAET 3HAHMS Ha
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0a30BOM YpOBHE
TEOPETHYECKOTO H
MPAKTHYECKOTO MaTepraia
B 00BEME, HEOOXOIUMOM
JUTSL JalibHeIel y4ueObl u
MIPENICTOAIICH PabOTHI 1O
npoduiro 00ydYeHusl.

HU3KHUH 0-40 HEYIOBJIETBOPUTENBbHO/ | OOydaromuiics:

HE 3a4TCHO —  JIeMOHCTpHUpYeT pparMeHTapHbIe 3HAHUS TEOPETHIECKOTO U MPAKTHIECKOT0 MaTeprall, IOMyCKaeT
rpyOble OMIMOKH HPH €ro U3I0KEHUH HA 3aHATHAX U B XOJ/I¢ MPOMEKYTOUHOMH aTTeCTallUM;

—  HCHBITBIBACT CEPhE3HBIC 3aTPyTHEHHUS B IPUMEHEHUH TEOPETUIESCKUX MONOKEHHI IPH pelIeHHU
MPaKTHYECKHUX 3a/1a4 MPO(heCcCHOHATBHOM HATIPABICHHOCTH CTAHAAPTHOTO YPOBHS CIIOKHOCTH, HE
BJIajieeT HEOOXOAUMBIMH /ISl TOTO HABBIKAMHU U MPUEMAMH;

—  BBIIOJHSAET 331aHMs TOJIBKO 110 00pa3ily U MO PYKOBOACTBOM IIPEIIOJaBaTells;

—  OTBET OTpaKaeT OTCYTCTBHE 3HAHUI Ha 6a30BOM YPOBHE TCOPETHICCKOTO M MPAKTHIECKOTO MaTepHaia
B 00beMe, He0OX0IMMOM JIJIsl AaJIbHEHIIICH yUeObl.

OIIEHOYHBIE CPEJCTBA JJISI TEKYIIIETO KOHTPO.JISI YCIIEBAEMOCTH M TIPOMEKYTOYHOM ATTECTAIINN,
BKIIOYAA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

1. Ilpu mnpoBeaeHHHM KOHTPOJII CaMOCTOSITENbHOM pabOoThl O0yYaromMXcs, TEKYIIEro KOHTPOJS U NPOMEXKYTOUYHOU
aTTeCTallud MO y4eOHOH IUCHMIUIMHE/yuyeOHOMY MOAYI0 «HaydHo-mccienoBaTebckoe MPOSKTUPOBaHNEY MPOBEPSETCS
YpPOBEHb C(HOPMUPOBAHHOCTH Yy OOYYalOIIMXCS KOMIIETEHIMI W 3alUIaHUPOBAHHBIX PE3yJbTAaTOB OOYYEHHS IO
JUCLHUIUIMHE (MOJYJII0), YKA3aHHBIX B pa3jiese 2 HaCTOsIIeH IporpaMMel

@DOpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH, IIPUMEPBI TUIIOBBIX 3aJaHUMN:

Ne i DopMBbI TEKYIIETO0 KOHTPOJIS IIpuMepsbl TUNOBBIX 3aJaHUI

1 Komnoksuym 1 2. Cxema DHEpPreTHYECKMX YpOBHEH OpraHMYeCKUX JIOMHUHO(OPOB
(mnarpamma  S16moHCKOTO). COOTBETCTBHE JJIEKTPOHHBIX IEPEXO0B
JIMHUSIM B CIIEKTPE JIFOMUHECIICHIINH.

3. Mounekynspaas  ¢ayopecueHnms, QocdopecueHuus,  3ameIeHHas
(diryopecieHIusL.

4. besb3nyvarenbHbIe MEPEX0/Ibl: BHYTPEHHSSI KOHBEPCHS M KoyeOaTenbHas
penakcauus. THTepkoOMOMHAIIMOHHAS KOHBEPCHS.

5. Kiaccudukanus opraHu4ecKux JIOMUHO(DOPOB.
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpuMepbl TUIIOBBIX 3aIaHUT

6. CrpykTypHBIE OCOOCHHOCTH OPTaHUYECKUX JTFOMUHO(MOPOB.
7. BnusHHE CTPYKTYpPBl MOJICKYJBI, PACTBOPUTEIS, TMPUMECEH THKENbBIX
aTOMOB, TEMIIEPATYPhI HA JIIOMUHECISHITMIO OPraHUYECKUX MOJICKYIL.

Komnmoxsuym 2

DIIeKTPOHHBIE TTepeXoAnl B KprucTamiohochopax Mo ASHCTBHEM CBETA.

THIbl peKOMOWHAIIMOHHOH (DOTONOMHUHECIICHIINU: MEK30HHAS, SKCUTOHHAS, IPUMECHASI.
KuHeTnka JTIFOMHHECIIEHITNH JTIOMUHO(DOPOB XapaKTEPUCTHUSCKOTO U PEKOMOUHAIIMOHHOTO THIIA.
[TpuHIUIBI CHHTE3a HEOPraHUYECKUX JIIOMUHO(OPOB.

®DOTOTFOMHHECIIEHTHBIC CUCTEMBI, MPUMEHSIEMBIC JJ1s1 OCBEILICHHS.

.HIOMI/IHCCHCHTHI)IC JJaMIIbl HU3KOI'O B BBICOKOI'O JaBJICHHUA.

Tp€6OBaHI/Iﬂ, MMPEABABIIACMBIC K J]}OMI/IHO(bOpaM JJFIOMUHECHCHTHBIX JIaMII.

Konnoksuywm 3

PBOoOo~NoORrWONENOOGAWNE

0.

Nous! peaxo3emensHbIX 35eMeHTOB (P32) B kadecTBe ONTHYECKH aKTUBHBIX IIEHTPOB.
3anpelleHHbIe U pa3pelICHHbIE JJIEKTPOHHBIE Mepexosl B noHax P309.
CrekTpockorusi CBoO0THBIX HOHOB P30,

JltoMuHecHieHIIns KPUCTAIOB U CTEKOJI ¢ noHamu P30.

CBEpX4UyBCTBUTENIbHBI U MATHUTO-IUIIOIBHBIA IEPEXO.

Murpaiust 1 IepeHoC SHEPTUH SIEKTPOHHOTO BO30YKICHHSI.

Oco0ble BHJIBI IEPEHOCA: KPOCC-pelaKcalisl U arn-KOHBEPCHSI.

CeHcnOuIn3anys IIOMUHECIIEHIINY NOHOB P3D.

MexaHn3M ceHCHOMIH3aIy opranndeckum uranaoM (Kpocon).

Knaccudukanus nonos P39 no Bany u KpocoOwu.

Komnnoxsuym 4

N AWM

3aKOHOMepHOCTI/I, MCXaHHN3MBbI U IPUMEPBI XEMU-U 6I/IOHIOMI/IHGCHGHHI/II/I.
JltoMuHON: CBOWCTBA, MPUHIIMITHI IFOMUHECIICHIINH.

HpI/IMeHeHI/Ie JIFOMUHECHCHTHBIX METOAO0B aHAJIN3€ B KPUMUHAINCTHUKE.

[TpuHIKT pabOTHI JTa3€POOB, UX KIIACCH(DUKALIHSL.

OTanune 1a3epHOro U3IyYeHUs OT JTIOMUHECHECHUIUU.

[IpumeHeHune 1a3epHOTO UITYUYCHUS B MEIUIINHE (OTIEpATHBHBIE BMEIIIATEIIECTBA).
JlazepHas KOCMETOJIOT S

[TpuMeHeHne HaHOpa3MePHBIX CTPYKTYp B OMoaHamu3e.

YcTHBIN onpoc

RN N

HOHHTI/IC 0 JIIOMUHECIICHIINY U TIOMUHO(DOpax.

OTauane TIOMHHECIICHIIMH OT IPYTUX THIIOB U3ITYICHHUS.

VYcioBus, HEOOX0AUMBIE )11 BOSHUKHOBEHHUS JTFOMHUHECILICHIIUH B 00pasiie.
TpexypoBHEBas U UETHIPEXYPOBHEBAS CXEMA JIIOMUHECIICHITIH.
Pe3onancHasi, cioHTaHHAs! ¥ BBIHYKICHHAS! TFOMUHECLICHIIMSL.

Buap! TIOMUHECIIEHITUN B 3aBUCHMOCTH OT c1I0c00a BO30YKICHHUS.
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Ne DopMBbl TEKYLIET0 KOHTPOJISI IIpuMepbl TUIIOBBIX 3aIaHUT

7. 3axonsl mromMuHecteHIMH (3akoH Crokca-Jlommerns, mpaBmio Kamm, mpasuno JleBmmHa, 3akoH
Bapuiioa). OCHOBHBIE XapaKTEPUCTUKH JIOMHHECICHIIMU: CIICKTPhI JIIOMHUHECIICHIINY, BO30YKICHHUS
JIFOMUHECIICHIINY, TTOTJIONICHHSI.

KpI/ITepI/II/I, IOKaJIbl OOCHUBAHUA TCKYIICTI'O KOHTPOJIA YCIICBACMOCTHU !

HaumenoBanne
OLICHOYHOI'0 IlIxajbl OeHNBAHUSA
cpelacTBa
(KOETHOHBHO Kpurtepun oueHuBanus
p 100-6anapHas [aTubasIbHas
OLIEHOYHOT 0
cucremMa cucremMa
MeponpHusATH)
Kommoksuywm 1-4 JlaH MONHBIA, pa3BEepHYTHII OTBET HA MMOCTABIEHHBII BOMIPOC (BOMIPOCHI), TOKa3aHa 20 - 25 GamnoB 5

COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00BEKTe, MPOSBIIAIONMIASACS B CBOOOTHOM
OINEpHUPOBAHUU IMOHATUAMHU, YMCHHHU BBIACINUTH CYIIECTBCHHBIC U HECYIIECTBCHHLIC €T0
MPU3HAKH, IPHYUHHO-CIIEACTBEHHBIE CBsA3U. OOyUaloNIniics JeMOHCTPUPYET TITyOOKHE 1
NPOYHBIE 3HAHUS MaTepuala Mo 3aJlaHHBIM BOIIPOCAM, HCUEPIBIBAIONIE U
HOCJIEI0BATEIbHO, TPAMOTHO U JIOTHYECKHU CTPONHHO €ro U3jaraeT

JlaH monHeIA, pa3BepHYTHIN OTBET HA MOCTABIEHHBII BOIIPOC (BOMPOCHI), TOKa3aHa 16 - 20 GamoB 4
COBOKYITHOCTh OCO3HAHHBIX 3HAaHHH 00 00BEKTE, I0Ka3aTeIbHO PACKPBITHl OCHOBHBIE
TIOJIO’KSHHUS TUCIUIUIMHBI; B OTBETE MPOCIISKMBACTCS YETKAsl CTPYKTYpa, JIOTHIECKast
MOCJIEeI0BATEFHOCTD, OTPAXKAOIIAs CYITHOCTh PACKPBIBAEMBIX TIOHSITHH, TEOPHI,
spneHni. OOyJaromuiics TBEP/I0 3HAET MaTepHal MO 33/IaHHBIM BOIIPOCaM, TPaMOTHO U
MOCJIEJ0BATENBHO €T0 U3J1araeT, HO AOMYCKAeT HECYIIECTBEHHbIE HETOYHOCTH B
OIIPEAEITCHHSX.

JlaH MOJIHBIA, HO HEAOCTATOYHO MOCJIC0BATEIBHBIN OTBET HA IIOCTABJICHHBIH BOIPOC 10 - 15 GamtoB 3
(BOTIPOCHI), HO IPH ATOM MOKA3aHO YMEHHE BBIACIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHBIE IPU3HAKH U IPUYMHHO-CIIECACTBEHHBIE CBs3U. OTBET JOTMYEH U
W3JI0KEH B TepMuHax Hayku. OOydJarommiics BiiajeeT 3HaHUSIMH TOJIBKO 10 OCHOBHOMY
MaTepuaity, HO He 3HaeT OTAENbHBIX JIeTalleil 1 0COOEHHOCTEH, JOMyCKaeT HETOYHOCTH U
WCIIBITHIBACT 3aTPyIHEHUS ¢ HOPMYIMPOBKOH OonpeiesIeHIH.

JlaH HeoCTaTOYHO MOJIHBIN M HEAOCTATOYHO pPa3BEPHYTHIN OTBET. JIoruka u 6 - 9 GamoB
H0CJIEJ0BATEbHOCTh W3JI0KEHHUS] UMEIOT HapylieHus. JlomynieHsl oluOKY B paCKpbITUH
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HaumMmeHnoBaHue
OIIEHOYHOI'0 IIkaJpl OeHNBAHUS
(Kggif)f;i?{o- Kpurepum oneHuBaHus
OLEHOMHOTO 100-6ans1pHast IIaTnéannLHas
CUCTEMA cucrema
MepOonpHusATH)

NOHATHH, ynoTpeOieHnn TepMuHoB. OOyUaromuiicst He crocoOeH caMOCTOATENEHO
BBIZICTIUTH CYIIECTBEHHBIC M HECYIIECTBEHHBIC IPU3HAKK M IPUYHUHHO-CIICICTBEHHBIE
cBs3u. OOyJarOIUIACs CIIOCO0eH KOHKPETH3UPOBATH 0000IIIEHHBIE 3HAHUS TOJIBKO C
noMoIbo npenoaasatens. OOyuaromuiicst 001agaeT pparMeHTapHBIMHA 3HAHUSIMH 110
TeMe KOJJIOKBUYMa, cJ1a0o BiIajieeT OHATUIHHBIM allliapaToM, HapyliaeT
TIOCJIC/TIOBATEIHbHOCTh B M3JI0KECHUH MaTepHala.

JlaH HEMOHBINA OTBET, MPEACTABISIONIHA COO0M pa3po3HEHHBIE 3HAHUS 110 TEME BOTIPOCa 2 - 5 6amnoB 2
C CYILIECTBEHHBIMH OIIMOKAaMU B ompeneneHusX. [IpucyTcTByIOT pparMeHTapHOCTb,
HEJIOTMYHOCTH M3N0KeHus1. OOyJaromuiics He OCO3HAET CBSA3b TAHHOTO TOHSTHS,
TEOpUH, SIBICHUS C IPYTUMU O0BEKTaMH AUCIUIUTUHEL. OTCYTCTBYIOT BEIBOJIB,
KOHKpPETHU3aMA U 10Ka3aTCIIbHOCTb U3JI0KCHUA. Peun HErpaMoOTHAasA. ,Z[OHO.HHI/ITCHBHI)IC
1 YTOUHAIOIIHE BOIIPOCEHI MPEoJaBaTejid HE IPUBOJAAT K KOPPEKIIUNU OTBETA
00y4aroIerocs: He TOJBKO Ha TIOCTaBJICHHBIN BOIPOC, HO M HA IPYTUE BONIPOCHI TEMBI.

He IMOJIY4YCHBI OTBETHI 110 0a30BBIM BOIIpOCaM JUCHUILINHBI. 0 6ammoB

He npunnman ygactusi B KOJUIOKBUYME. 0 6amioB

[IpomexyTOUyHas aTTecTalus:

®opma NpoOMeKyTOTHOMH TunoBbie KOHTPOJIBHBIE 32/IaHUSI U HHbIE MATEPHAIBI
aTTecTaluu AJIs1 IPOBe/leHUsI MPOME:KYTOUHOM ATTeCTAMM:
3ayer: 1. TloHsATHE O TIOMHHECUEHINH U JTIOMHHO(OPaX.
B YCTHOH (popMe 1o Borpocam 2. Ornuyre JTIOMUHECIIEHIIMY OT IPYTUX THITOB H3ITyYCHUSI.
3. YcnoBus, He0OX0IUMBIE Il BOSHUKHOBEHUS IIOMHUHECLICHLIMH B 00pas1e.
4. Kraccudukanus opraHM4eCKuX JIOMHUHO(POPOB.
5. CrpyKTypHBIE 0COOEHHOCTH OpTaHHYECKUX JTFIOMHUHO(OPOB.
6. BiusHHE CTPYKTYpBhI MOJIEKYJBI, PACTBOPUTENSI, IPUMECEH TSKEIBIX aTOMOB, TEMIIEPATYphl Ha JIFOMHHECIICHIIHIO
OpPraHUYeCKUX MOJIEKYIL
3aueT ¢ OICHKOM! bunet Nel
B YCTHOH (opme 1o Omeram 1. TlonsTHE O TIOMHHECIICHIINY U JIIOMHUHO(OpaX.
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2. Cnektpockonus cBOOOTHBIX HOHOB P30.
Buner Ne2
1. VYcnoBwus, HeOOXOAMMBIC TSI BO3HUKHOBEHUS JTIOMUHECIICHIINN B 00pasIie.
2. llpumMeHeHHUE TIOMUHECIICHTHBIX METOJ/IOB aHAIN3¢ B KPUMUHAIMCTHKE.
Buner Ne3
1. TlpuHITUIBEI CHHTE3a HEOPTaHWICCKUX JIIOMHHO(OPOB.
2. Orminyme Ja3epHOTO U3TYYCHUS OT JTFOMHHECIICHITHH.
buner Ne4

1. Uonsl penko3emenbHBIX 37eMeHTOB (P3D) B kauecTBe ONTUYECKH aKTUBHBIX LIEHTPOB.

2. CrTpyKTypHBIE OCOOCHHOCTH OPTaHHYECKUX TFIOMUHO(OPOB.
Bunet Ne5

1. JIroMHUHOJI: CBOWMCTBA, IPUHIIMITBI TFOMUHECIICHIINH.

2. Knaccudukaiysi opraHuuecKuX JIOMUHOGOPOB.

Kputepun, nikansl olleHUBaHUS MPOMEKYTOUHOM aTTeCTalluK y4eOHOM TUCHUTUTMHBL/ MOY IS

B f IIxanbl oneHUBAHUS
aTTecTaluu
HanMeHoBaHHE OI[EeHOYHOI' O KpaTepHE onemuBanns 100-6 sTud
aJlJIbHasA ATHOAIJIbHAA
cpeacTBa cucremMa cucremMa
3auer: OO0yyaromumiicsi 3HaeT OCHOBHEIE OTIPEJIeIIEHUS, TOCIIE0BATENICH B 12 — 30 GasuioB 3a4TEHO
YCTHBIN OIpoc W3IIOKEHUH MaTepuaia, JeMOHCTPUPYET 0a30BbIe 3HAHUS TUCITUTLINHBL,
BJIaJIeeT HEOOXOIMMBIMUA YMEHHUSMHU ¥ HABBIKAMHU IPHU BBITTOJHECHUH
MPaKTUYECKUX 3aJaHUM.
OO0yyaromuiicss He 3Ha€T OCHOBHBIX ONpe/IeNIEHUI, HEMOCeI0BaTeNIeH 1 0—11 6aytoB HE 3a4TEHO
COMBYMB B U3JI0KEHUH MaTepuaa, He 00J1a1aeT ONpeIeICHHON CUCTEeMON
3HAHUH 110 AUCUHUILUIMHE, HE B IIOJHOU MEpe BialeeT HeOOXOIUMBIMHU
YMEHHMSIMHM M HAaBBIKAMM ITPH BBINIOJIHCHNUN NPAKTUYCCKUX 3a[aHHH.
3ader ¢ OLIEHKOM : OO0yyaromumics: 24 -30 6amnos 5
B YCTHOH/IIMCHbMEHHOM popme 110 —  JIEMOHCTPHpPYET 3HAHUS, OTIUYAIOIINECS TITyOHHOH U
oueram COIEPKATENBHOCTRIO, AT IMOTHBIA NCUEPITBIBAIOIINN OTBET, KaK
Pexomenayercs yCTaHOBUTH Ha OCHOBHBIE BOIIPOCHI OMJIeTa, TaK U Ha JOTOJTHUTEIBHEIC,
pacnpenenenue 6alIoB 1Mo BOMPOcam —  CBOOOJIHO BIIQJICET HAYYHBIMH TIOHATHSIMU, BEIET JIUAIOT 1
Ouiera: HanpuMep BCTYNaeT B HAYYHYIO IMCKYCCHIO;
1-it Bompoc: 0 — 9 bautos — CHoco0CH K MHTETPaIlii 3HAaHUH 10 ONpeIeTICHHON TeMe,
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepumn onneHuBaHus

IIIxajabl onleHUBaAHUSA

100-6any1pHast
cucremMa

IIaTuéanaLHas
cHuCTEMA

2-1 Borpoc: 0 — 9 6amioB
npaktuieckoe 3axanue: 0 — 12 6annos

CTPYKTYPUPOBAHHUIO OTBETA, K aHAIN3Y MOJIOKCHUN
CYLIECTBYIOIINX TEOPHUH, HAYYHBIX LIKOJI, HAPABICHUH IO
BOIIpOCY OuieTa;

JIOTUYHO U JI0Ka3aTeJIbHO pacKphIBaeT MpolieMy, MPeaIoKeHHYO B

ouere;

CBO6OI{HO BBITIOJIHACT MMPAKTUYCCKUC 3aJaHUs MOBBIIICHHOM
CII0KHOCTH, ITPELyCMOTPEHHBIE IPOTPAMMOM, TEMOHCTPUPYET
CHUCTEMHYIO pabOTy C OCHOBHOM U JIOTIOJIHUTEIBHOM JIUTEPATyPOil.

OTBeT HE CONEPKUT (PAKTUUECKUX OMIMOOK U XapaKTepPHU3yeTCs TITyOHHOH,

MIOJIHOTOM, YBEPEHHOCTBIO CY)KICHUHN, HITIOCTPUPYETCS IPUMEPAMH, B TOM

9HCIIe U3 COOCTBEHHOM MPAKTUKHU.

OO0yyJaroIumics:

MOKAa3bIBAET JOCTATOYHOE 3HaHUE yUeOHOro MaTepuana, Ho
JIOITyCKaeT HECYIECTBEHHbIE (PaKTHUECKHE OLIMOKHU, KOTOpPbIE
CHOCOOEH UCTIPaBUTh CAMOCTOATENIBHO, O1arofapsi HABOAAIIEMY
BOIIPOCY;

HEJIOCTATOYHO PAacKphITa MpobiieMa 1o OJHOMY M3 BOTIPOCOB
ouiera;

HEJOCTAaTOYHO JIOTUYHO TOCTPOEHO U3JI0KEHHE BOTIPOCa;
YCHEIIHO BHINOJHIET MPEIyCMOTPEHHBIE B IIPOTpaMMe
MPaKTUYECKUE 3aJaHNsl CPeIHEH CI0XKHOCTH, aKTUBHO paboTaeT ¢
OCHOBHOM JIMTEPATypOH,

JIEMOHCTPHUPYET, B IETIOM, CHCTEMHBIN OJXO0J K PEILICHUIO
MPAKTHYECKUX 3a/1a4, K CAMOCTOSITETFHOMY TTOTIOJTHEHUIO U
0OHOBJICHHUIO 3HAHUH B X0JI€ AalibHENIIel yueOHO! paboThl U
po(h)eCCHOHAIBHOM IEATEIIbHOCTH.

B oTBeTe packpbITO, B OCHOBHOM, COJIep)KaHUe OmiieTa, UMEIOTCS
HETOYHOCTH MPHU OTBETE HA IONOJHUTEIbHBIEC BOIIPOCHI.

12 — 23 GamnoB

OO0yyaromumics:

6 — 11 dayuioB
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepumn onneHuBaHus

IIIxajabl onleHUBaAHUSA

100-6any1pHast
cucremMa

IIaTuéanaLHas
cHuCTEMA

— TOKa3bIBaeT 3HaHMA (PparMEHTaPHOTO XapaKTepa, KOTOphIe
OTJINYAIOTCS TIOBEPXHOCTHOCTHIO M MAJIOH COMEPIKATEIbHOCTBIO,
JomyckaeT pakTrueckue rpyObie oMMOKY;

— HEe MOKEeT 000CHOBATh 3aKOHOMEPHOCTH ¥ PUHIIUIIEL, OO BSICHUTD
(axTbl, HApyIIeHA JIOTUKA H3JI0KEHHS, OTCYTCTBYET
OCMBICIICHHOCTH MIPE/ICTABIIIEMOTO MaTepuaa, IpeICTaBICHHS O
MEKIPEIMETHBIX CBA3SX CllalbIe;

—  CIIpaBIISIeTCS C BHIIOJHEHUEM IPAKTUIECKHUX 3aJaHUM,
MPeayCMOTPEHHBIX IPOTrPaMMOH, 3HAKOM ¢ OCHOBHOM
JIUTEPATYPOH, PEKOMEHIOBAHHON POrpaMMOH, TOITyCKAET
HOTPENTHOCTH U OIIMOKH IPU TEOPETHYECKUX OTBETaX U B X0/
MPaKTUYECKOU PadOTHI.

Conepxanue OMIeTa pacKphITO CJIa00, HMEIOTCS HETOYHOCTH IIPH OTBETE
Ha OCHOBHBIE U JIOTIOJTHUTENBHBIE BOIIPOCHI OMJIeTa, OTBET HOCHUT
PEeNpPOAYKTUBHBIN XapakTep. HeyBepeHHO, ¢ O0JIBIINMU 3aTPy IHEHUSIMHU
pemacT MPpakKTUICCKUEC 3aJa4r UJIN HE CIIPABIACTCA C HUMU
CaMOCTOSITEIBHO.

OO6yuarommmiicsi, 00HapyKMBAET CYILECTBEHHBIE TPOOETBI B 3HAHUSX
OCHOBHOTO Y4eOHOT0 MaTepHaa, JI0MycKaeT NPUHIMIHAIbHBIC OINOKN B
BBITIOJTHEHUHN TIPEYCMOTPEHHBIX MTPOrPaMMOM MPAKTHYECKUX 3a/IaHUI.

Ha Gombiryto 9acTh JOMOJHUTENIBHBIX BOIIPOCOB IO COJACP)KaHUIO SK3aMeHa
3aTpPyIHSETCS JaTh OTBET WM HE IaeT BEPHBIX OTBETOB.

0 — 5 oayutoB
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CucremMa olleHMBaHUS PE3YyJIbTATOB TEKYILEr0 KOHTPOJISA U POMEXKYTOUHOM
aTTeCTallUU.

OneHka 1o JUCHHUIUIMHE BBICTABISETCS 00yUYaIOIeMyCsl ¢ YUYETOM pe3yJIbTaTOB TEKYIIeH U
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-0ananHas cucrema [IaTudaanbHas cucrema
Texymuil KOHTPOJIb:
- KOJJIOKBHYM 1 0 - 10 6amoB 2-5
- KOJIJIOKBUYM 2 0 - 20 6amoB 2-5
- KOJJIOKBUYM 3 0 - 20 6amoB 2-5
- KOJJIOKBHYM 4 0 - 20 6amoB 2-5
[IpomesxyTouHast aTTecTanus 0 - 30 6amoB OTIMYHO
(3ager) XOpOouIo
HToro 3a 7 cemecTp (ANCIUTUIHHY ) 0 - 100 6amoB YAOBIETBOPUTEIBHO
3auer ¢ OLIeHKOM HEYJAOBIIETBOPUTEILHO

[Tosy4eHHBI COBOKYIIHBIN pe3ysIbTaT KOHBEPTUPYETCS B MATHOAJUIBHYIO CUCTEMY OLIEHOK B
COOTBETCTBUHM C TaOIMLIEH:

100-6anabpHast cucTemMa NATHOAILHAA CHCTEMA
3a4eT ¢ OLEHKOI/IK3aMeH 3a4erT
OT1iInyHO
85 — 100 GamnoB
3a4TEHO (OTINIHO)
Xopo1ro
65 — 84 GamioB p 3a4YTEHO
3a4TEHO (XOPOIIIO)
OBJIETBOPHUTEILHO
41 — 64 Gannos YA p
3a4TeHO (YZOBJICTBOPUTEIHHO)
0 — 40 Gannos HEYIOBJICTBOPUTEIILHO HE 3a4TCHO

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmuzamust mporpamMmbl - TIpeycMaTpuUBaeT HUCIOJNb30BaHWE B TIpoliecce OoOydeHus
CIIEYIOIIMX 00pa30BaTEeIbHBIX TEXHOIOTHH:

- npoOaeMHas JIEKIIHS;

- MPOEKTHAs AeATEIbHOCTD;

— TPYIIOBBIX TUCKYCCHIA;

- aHAJIN3 CUTYyalUu 1 UMUTAILIMOHHBIX MOJIETIEH;

- MpenoiaBaHue IUCHUIUIMH (MoJysei) B (opMe KypcOB, COCTABIICHHBIX Ha OCHOBE
pe3yNbTaTOB HAYYHBIX HCCIEIOBaHUI, B TOM 4YHUCIE C YYETOM DPETHOHATBHBIX OCOOCHHOCTEMH
MpoeCCHOHAIBHOMN JESTENHPHOCTH BBIMTYCKHUKOB M TOTPEOHOCTEN paboToaaTenei;

- MOMCK M 00paboTka MH(OPMAIIUHU C UCTIONb30BaHUEM ceTu HTepHeT.

INPAKTUYECKASA IOAI'OTOBKA

[IpakTrueckas MOATOTOBKA B paMKax y4eOHON AUCITUTUTHHBI/ Y4EOHOTO MOTYJISI peaTnu3yeTcs
Ipy TPOBENEHUU JAabOpaTOPHBIX pPabdOT, CBSI3aHHBIX C Oyaymedt mnpodeccuoHambHON
JEeSITEIbHOCTBIO.

[IpoBoasTCS OTAENBHBIE 3aHATHS J1AOOPATOPHOIO THIA, KOTOPHIE MPEAyCMaTPUBAIOT
nepenady y4eOHOM HHGOpManUU 00ydarolIUMCs, KOTOopash HeoOXoauMa Ui MOCJIeIyIOIIEero
BBITTOJTHEHUS PAKTUYECKON pabOTHI.
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OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O ITPOHECCA JJIs JIMIY C
OI'PAHMYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

[Ipu oOy4yeHWUM NHI] C OrPAaHWYCHHBIMH BO3MOXKHOCTSMH 370POBbS W WHBAIHUJIOB
UCIIONIE3YIOTCSL TIOJIXO/BI, CIIOCOOCTBYIOIIHME CO3JaHHMI0 Oe30aphepHOil 00pa3oBaTEILHON CpEIbl:
TexHoJIOTHH TudepeHInan 1 WHAUBUAYAJILHOTO OOydYCHHUS, PUMEHEHHUE COOTBETCTBYIOLIUX
METOJMK 10 paboTe ¢ WHBAIMAAMHU, WCIOJIb30BAaHUE CPEACTB JHUCTAHIIMOHHOTO OOIICHHUS,
MIPOBE/ICHHUE JOTOJHUTEIBHBIX WHIWBHAYAIbHBIX KOHCYJIbTAIUH MO HM3y4aeMbIM TEOPETHYCCKUM
BOIIpOCaM U Ja0OpaTOPHBIM 3aHITHSIM, OKa3aHUE MOMOIIM MPH TMOJATOTOBKE K MPOMEKYTOUYHOMN
aTTeCTaLMU.

[Tpu HEOOXOAMMOCTH pabodyasi mporpamMma JUCHUIIIMHBI MOXKET OBITh aJalTHPOBaHA IS
obecrieueHust 00pa3oBaTEIBLHOTO MPOIECca JUIAM ¢ OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBS, B
TOM YHUCJIE IS JUCTAHIIMOHHOTO O0YUYCHHSI.

YyeOHBIE W KOHTPOJBHO-U3MEPUTEIBHBIC MaTepUalbl MPEACTABIAIOTCA B  (dopmax,
JOCTYIHBIX JIUIS M3yYCHUS CTYICHTAMH C OCOOBIMU 00pa30BaTEIbHBIMH MOTPEOHOCTIMHU C YYETOM
HO30JIOTUYECKUX TPy HHBAJIUIOB:

JUJIs TIOATOTOBKM K OTBETY Ha J1a0OpaTOPHOM 3aHATHU, CTYJACHTaM C OrPaHHUYCHHBIMU
BO3MOXKHOCTSIMU 3[IOPOBBSI Cpe/lHEE BpeMs YBEIMYMBACTCS IO CPABHEHHUIO CO CPEAHUM BPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JJ1s CTYyIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310pOBbsI (hopma
MIPOBEJICHUS TEKYIICH U MPOMEKYTOYHOM aTTECTAlMN YCTAHABIMBACTCS C YISTOM HHIUBHTY ATbHBIX
NCcUX0(U3NUECKUX 0COOCHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpE, B
¢dopMe TeCTUPOBAHUS U T.I1.).

[IpoMexyTouHas aTTecTalys Mo AUCLUUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TAroB B
dopMe pyOEKHOTO KOHTPOJISI IO 3aBEPUICHUIO HM3YYEHHUS OTACIBHBIX TEM JUCHUIUIMHBL. [Ipn
HEOOXOJUMOCTU CTYACHTY MPEAOCTaBISIeTCS AOMOJHUTEIbHOE BpeMs Ui MOJATOTOBKM OTBETa Ha
3a4ere.

Jlis ocyIiecTBICHHs] TPOLEAYp TEKYIIEro KOHTPOJS YCHEeBAaeMOCTH U MPOMEXYTOYHOU
aTTecTaluu OOYYaroOlIUXCsl CO3/JAl0TCsA, TPH HEOOXOJUMOCTH, (OHIBI OILEHOYHBIX CPEJNCTB,
aJaNTUPOBAHHbIE AJIS JTUI] C OTPAHMYEHHBIMUA BO3MOXHOCTSIMU 370POBbsI M TIO3BOJISIOIINE OILIEHUTh
JIOCTIDKCHHE WMHU 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMme pe3ysibTaToB
0o0y4eHHs W YpPOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asBIEHHBIX B 00pa3oBaTEIbHOMN
nporpamme.

MATEPHAJBHO-TEXHUYECKOE OBECNEYEHWE JHCIATLTHHBI
/MOJYIIA

MaTepI/IaJIBHO'TeXHI/IquKOC obecrneucHue I[I/ICI_II/IHJ'II/IHBI/MOI[yJ'IH

WCIIOJIb30BAHUEM TPAIUITMOHHBIX TEXHOJOTUN 00YUIEHUSI.
HaumeHoBaHue yueOHBIX ayIUTOPHIA,
JadopaTopuii, MAaCTEPCKUX, ONOIUOTEK,
CIIOPT3aJ10B, MOMeIIeHU AJIs1 XPAHEHHUS U
NPOPHIAKTHYECKOT0 00CIy:KMBAHNS Y1e0HOI0
000py10BaHUsl U T.II.

npu  O0y4eHHH C

OcHaleHHOCTh Y4eOHbIX ayAUTOPH, 1adopaTopmii,
MAacCTepCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32JI0B,
NMOMELIeHHH 1JI5l XpaHeHUs 1 NPOo(PHUIAKTHYECKOro
00cTy:KMBAHUS Y4eOHOTr0 000Py1OBAHUS U T.II.

Kommuext yue6HOM Mebenn, crienrnaan3npoBaHHOe

YuebHas ayquTopus JUTsl IPOBEACHUS 3aHATHN
JeximoHHoro tina, Ne 5102
(119071, r. MockBa, Mansrit Kamyxckwuit
MEPEYIIOK, 1.2, CTpOeHHE 5)

obopymoBanue: EHTPUPYTH, KOJIOBI, BECHI
TEXHHUYECKHUE, CIIEKTPOHOTOMETP, JUCTUILISTOPHI.
Habops! yueOHO-HATIISTHBIX TOCOOUH,
00eCneunBarONUX TEMATUYCCKUE HUTIOCTPALIMHU 110
TeMaM JIUCIUTUIAHBI

VYuebHas ayAuTOpHS AJIs1 IPOBEACHUS 3aHATUH
71a60PaTOPHOTO U CEMUHAPCKOTO THUIIA,
BBITIOJTHEHUSI KyPCOBBIX pabOT TPYNIOBBIX U
WHAMBHUIyAJIbHBIX KOHCYJIBTAINM, TEKYILETO

KomrutekT yueOHON Mebenn, cCrielnaaTn3npoBaHHOe
obopymoBanue: IEHTPUPYTH, KOJIOBI, BECHI
TEXHHYECKHUE, CIIEKTPO(HOTOMETP, JUCTUILIATOPHI.
Habops! yueOHO-HATIISTHBIX OCOOUI,
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HaumeHoBaHUe y4eOHBIX AyTUTOPHUI,
JabopaTopuii, MacTepcKHX, 0NGINOTeK,
CIIOPT32J10B, IOMeIIeHUi ISl XPAHEHHUS H
NPOPUIAKTHYECKOT0 00CIy:KMBAHNSA Y1e0HOI0
000py10BaHUSI U T.II.

OcHaleHHOCTh y4eOHbIX AyAUTOPHUA, 1a0opaTopuii,
MacTepPCKHX, 0M0JIMO0TEK, CHOPTUBHBIX 32J10B,
MoMelleHMii VI XpaHeHUs] U NPOPUIAKTHYECKOTO
00CIyKMBAHHMS Y4e0HOr0 000py10BaHUS U T.II.

KOHTPOJIS U IPOMEXYTOYHOU aTrTecTanuu, No
5102
(119071, r. Mocksa, Mansrii Kamysxckunit
MePEYJIIOK, 1.2, CTPOCHHE 5)

00€CIeYHBAIOIINX TEMATHUCCKHE HILTFOCTPAIMH TI0
TeMaM JIaDOpaTOPHBIX PadoT

[Tomerienue ast XpaHeHHs U
NpOQUIAKTHYECKOTO 00CTYyKUBAaHHS yu4eOHOTO
obopymoBanust, Ne 5102
(119071, r. MockBa, Masrit Kamyxckuit
nepeysok, 1.2, CTpoeHue 5)

KomrutekT yueOHOM MeOenu, CrielinaaTn3upoBaHHOS
o0opynoBaHue: HEHTPU(DYTH, KOJIOBI, BEChI
TEeXHUYECKHUE, CIIEKTPOYOTOMETP, TUCTUILIIATOPEL.
Hab6ops! yuebHO-HATIATHBIX TOCOOHIA,
o0ecrneyrBaloIMX TEMaTHIeCKUE HILTIOCTPaIAN

IloMeneHus1 11 CAMOCTOSATEIbHOM PadoOTHI
o0yyaommxcs

OCHAIIIEeHHOCTh MOMEIeHHUH /IS CAMOCTOATEeILHOM
pa6oThI 00y4Ya0IMXCsl

[TomemeHus 1715 cCaMOCTOATEIILHOM padoThI, No
5209
(119071, r. MockBa, Masrit Kamyxckuit
MEPEyJIOK, 1.2, CTpOCHHUE 5)

KomrutekT yueOHOM MeOenn, ClielMaaTn3upOBaHHOS
ob0opynoBaHue: eHTPUDYTH, KOOI, BECHI
TEXHUYCCKHC, CHCKTpO(bOTOMeTp, AUCTUIUIATOPEL.
Hab6ops! yueOHO-HAMISTHBIX TOCOOUH,
00eceunBaIINX TEMATHUECKUE WILTFOCTPAITIH

XoJi1 OMOJIMOTEKH: TOMEIICHHUE IS
CaMOCTOSITEILHON Pa0OThI, B TOM YHCJIE, HAYYHO-
HCCIIETIOBATENBCKOM, TOATOTOBKH KYPCOBBIX U
BBIIMTYCKHBIX KBATH(UKAIIMOHHBIX paboT, Nel151
(119071, r. Mocksa, yi. Manas Kamyxckas, 1.1,
ctp.3)

Cremntakul U1l KHUT, BUTPUHBI JJIS1 BEICTABOK,
KOMILIEKT yueOHoii mebenu, 1 pabouee MecTo
COTpPYJIHHUKA U 2 pad04YMX MECTa JJIsl CTYACHTOB,
OCHAIIIeHHbIE IEPCOHAIEHBIMUA KOMIIBIOTEPAMU C
MOJKIIOUEHHEM K ceTH «HTepHeT» U
oOecriedeHneM JOCTyNa K AIIEKTPOHHBIM
OMOIMOTEKaM U B AJIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely OpraHU3alnH, TEIEBU30D

XynoKecTBeHHas ayJUTOPUS: TOMEIIEHHUE JIs
CaMOCTOSITETIbHOM padOoThI, B TOM YHCIIE, HAYYHO-
MCCIIEIOBATEIBCKON, TOATOTOBKH KYPCOBBIX U
BBIITYCKHBIX KBATH(UKAIIMOHHBIX paboT, Nel152
(119071, r. Mocksa, yi. Manas Kayxckas, 1.1,
ctp.3)

Cresutaxu Jisi KHAT, KOMIUIEKT y4ueOHoH Mebenu, 1
pabouee MecTO coTpyaHuKa U 1 pabodee MecTo
CTY/ICHTA, OCHAII[CHHBIC TIEPCOHATLHBIMH
KOMITBIOTEPAMH C TIOAKITIOYEHHEM K CETH
«MuTepHEeT» M 00ECIIeUeHHEeM TOCTYIIA K
3JIEKTPOHHBIM OMOJIMOTEKAM U B SJICKTPOHHYIO
HHPOPMALMOHHO-00Pa30BATEIBHYIO CPEAY
OpraHu3aIvu

UuTabHBIN 3371 OHOMOTEKH: TIOMEIIICHUE TS
CaMOCTOSITENTLHOM pabOoTHI, B TOM YHCIIe, HAyYHO-
HCCIIeI0BATEIHCKOM, TIOJTOTOBKH KYPCOBBIX U
BBIITYCKHBIX KBATH()UKAMOHHBIX padboT, Nell54
(119071, r. Mocksa, yi. Manas Kamyxckas, 1.1,
ctp.3)

[Ixadsl ¥ cTeNTaXH JJIs1 KHUT ¥ BHICTABOK,
KOMIUIEKT ydeOHol Mebenun, 1 pabouee MecTo
COTPY/HUKA U 3 pabOYHX MECTa JJIsl CTYJCHTOB,
OCHAIIlEHHbIE MEPCOHATLHBIMU KOMIIBIOTEPAMH C
NOJAKITIOUEHHEM K ceTH «HTepHeT» 1
o0ecreyeHneM JI0CTyna K 3JIeKTPOHHBIM
OuOIIMOTEKaM U B 3JICKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeIbHYIO0 Cpely OpraHu3aluu

YuranpHbIHA 321 ONOJINOTEKHU: IOMEIIEHUE IS
CaMOCTOSITETIbHOM PadOoThI, B TOM YHCIIE, HAYYHO-
HCCIIEIOBATEIBCKON, IOATOTOBKH KYPCOBBIX U
BBIIYCKHBIX KBATU(PUKAITMOHHBIX padboT, Nol1155
(119071, r. Mockaa, yn. Manas Kanysxckas, 1.1,
ctp.3)

Karanoru, kommiekt yueOHol Mebenu, TpubyHa, 2
pabounx MecTa IS CTYACHTOB, OCHAIIIEHHBIE
MEPCOHANBHBIMU KOMIIBIOTEPAMH C MOKITIOUSHHEM K
cetu «MlHTEpHET» M 0OECIIEUeHUEM I0CTYTIa K
3JIEKTPOHHBIM OMOINOTEKAM U B 3JIEKTPOHHYIO
nH(pOpManMOHHO-00pa30BaTEIbHYIO CPeLy
OpraHu3alyu

YuranpHbIHA 321 ONOJINOTEKHU: IOMEIIEHUE IS
CaMOCTOSITETIbHOM PadOoThI, B TOM YHCIIE, HAYYHO-
MCCIIEI0BATENbCKOM, TOATOTOBKH KYPCOBBIX U
BBIMYCKHBIX KBaTM(UKAITMOHHBIX paboT, Nel156

Cremnaxu st KHAT, KOMIUIEKT yaeOHoH Mebenw, 1
pabodee MeCTO COTPYIHUKA U 8 paboUnX MecTa ISt
CTYJICHTOB, OCHAIIIEHHBIC TIEPCOHATLHBIMHU
KOMIBIOTEPAMHU C MOAKIIOYEHUEM K CETH

<(I/IHT€pH6T» U o0ecreucHuEM A0CTyIIa K
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HaumeHoBaHUe y4eOHBIX AyTUTOPHUI,
JabopaTopuii, MacTepcKHX, 0NGINOTeK,
CIIOPT32J10B, IOMeIIeHUi ISl XPAHEHHUS H
NPOPUIAKTHYECKOT0 00CIy:KMBAHNSA Y1e0HOI0
000py10BaHUSI U T.II.

OcHaleHHOCTh y4eOHbIX AyAUTOPHUA, 1a0opaTopuii,
MacTepPCKHX, 0M0JIMO0TEK, CHOPTUBHBIX 32J10B,
MoMelleHMii VI XpaHeHUs] U NPOPUIAKTHYECKOTO
00CIyKMBAHHMS Y4e0HOr0 000py10BaHUS U T.II.

(119071, r. Mocksa, yi. Manas Kamyxckas, 1.1,
ctp.3)

3JIEKTPOHHBIM OMOINOTEKAM U B SJIEKTPOHHYIO
WHPOPMALMOHHO-00pa30BaATEIBHYIO CPEAY
OpraHM3aIxy

TexHonornueckoe obecneueHne pealn3alud HPOTPaMMBI/MOAYJIS  OCYHIECTBISIETCS C
UCIIOJIb30BAaHUEM  DJIEMEHTOB  3JIEKTPOHHOM  HMH(OPMAIMOHHO-00pa30BaTENbHONW  CPEIbI

YHUBEPCUTETA.




YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE YUYEBHOM JUCIUILIVHBI/YYEBHOI'O
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MOAYJIA
Bua u3naHus Anpec caiita 9BC KoanuecTBo
Ne Ton HJIM YJIEKTPOHHOI0 pecypca JK3eMILISIPOB B
ABTOP(BI) HaumenoBanue u3xaHus (yueOHuk, YII, HN3nareancTBO -
n/n MII 1 1p.) N3AAHNA (3anonnaemcs 011 U30aHUIL 8 OubIHuoTEKE
p- 971eKMPOHHOM 8UO€) Yuupepcurera
10.1 OcHoBHas AUTEpaTypa, B TOM YHCIE HIEKTPOHHBIE U3/IaHUSI
1 Cacdonos B.B., Wnentuduxamnms, cTpoeHue 1 Y4eOHoe 5
TperpskoBa A.E., CBOKCTBa BOJIOKOH rmocobue M.: IEHAH/I 2021
ITeiproBa M.B.
2 . . ;
I[Tox pen. Xumudeckasi TeXHOJIOTHS B JlaGopaTtopHblii VHOPA-M 2016 http://znanium.com/catalog/produ 39
Cagonona B.B. HCKYCCTBE TEKCTHIIS MPaKTUKyM Ct/535793
3 B.B. CadoHos doTtoxumus MOJMMEPOB 1 MoHorpadus HOT, C-T16 2014 JIOKaJbHas CeTh YHHUBEPCHTETA
Kpacurenei 20
4 Moz pex. B. B. [TpakTHKyM M0 XUMHYECKOM MITY . AH. JIOKaIlbHAs CETh YHUBEPCUTETA 495
TEXHOJIOTHH OT/IEIIOYHOTO [TpakTukym 2008
Cagonoa Kocoiruna
MPOM3BOJICTBA
5 Cagonos B.B., CBET 1 LBET: B3AMMOCESI3D VeGHIK Cankr-IletepOypr, 2023 JIOKaJbHAsl CETh YHUBEPCHUTETA 15
TpetbsikoBa A.E. Jlanp
6 Cagonos B.B., XUMHUYECKHE MPOLECCH B VaeGHoe PUO PI'Y um. A H. JIOKallbHAs CETh YHUBEPCUTETA 15
TpetbsixoBa A.E., | pecraBparuu. Yacts [. O6mue 2019
nocodue Kocpirnna
IIeipkoBa M.B. TIOJIOKEHUS
10.2 lononHUTENBHAS IUTEPaTypa, B TOM YHCIIE SJIEKTPOHHbBIE U3AaHUS
6 nof pea. mpod. . JIOKaJbHAs CETh YHUBEPCUTETA 20
B.B. Catpomoa.- XuMu4ecKasi TEXHOJIOTHUS B JlaGopaTopHsIit M.:MI'YJIT 2016
2016. — 351 c. HCKYCCTBE TEKCTHIIS MPaKTUKYM
7 Xumuueckast TEXHOJIOTHS U MITY 1. AH. JIOKaJbHAs CETh YHUBEPCUTETA 5
B.B. Cadonos 00opyIoBaHUE OTIEIOYHOTO Y Kochirina 2012

TIPOM3BOJICTBA

10.3 Metoguueckue Marepuansl (yKa3aHus, pPEKOMEHIAINN TI0 OCBOCHHUIO TUCHUIUIMHBI (Moaysi) aBTopoB PI'Y um. A. H. Kocrsiruna)
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B.B. Cadomnos,
M.B. Konoamnosa, | COOpHHK TECTOB M 3a/1a4 I10
N.N. MeHpmoBa, | XUMHYECKON TEXHOJIOTHU 3aJauHuK
M.B. IIbpKoBa, | OTAENOYHOrO MPOU3BOICTBA
A.E. TpetpsxoBa

M.: MITY uMm. A.H.

Koceirnaa 2011
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NHOOPMAINMOHHOE OBECIIEYEHHUE YYEBHOI'O ITPOIECCA

Pecypcbl 2nekTpoHHON OMOIMOTEKH, HTHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI U
npogeccuoHalIbHbIe 0a3bl JaHHbBIX:

Peectp norosopor PI'Y um. A.H. Kocbirnna Ha 3jieKkTpoHHbIe pecypchl (2022-2024 rr.)

Cpok
Homep n IIapTHep JAefcTBH
Ilepuo IIpeamer .
1 aarta JoroBopa no Ccpbli1Kka Ha YJIEKTPOHHBII pecypc i
JA0roBOpa J0TOBOPY JA0TOBOP
a
[Tpunoxenne|O PLITHU basa nannpix The Wiley Journals Databas (rimy6una |[leficTBY
1k [IPEIOCTABIIE mocrtyma: 2019 r. - 2022 1.) €T 110
[ICEMY HUH https://onlinelibrary.wiley.com/ 30.06.20
34| 2023 [PIIHU ot  |mocTyma K 23 r.
07.04.2023 r.|351€KTPOHHBI
No 574 M pecypcam
Wiley
PITHU (0] PITHU basza manneix Springer Materials: JleiicTBy
Mudopmanu |npemocrasie https://materials.springer.com/ eT 1o
OHHOC HUU JOCTyTIa 29.12.20
mucbMo Ne |k 6asam 23 1.
33| 2023 1948 ot TaHHBIX
29.12.2022 |u3narenscTBa
Springer
Nature
PITHU (0] PITHU basza manneix Springer Nature Protocols and JleiicTBy
WNudopmanu |npemocrasie Methods: eT 1o
OHHOE HUM J0CTYTa http://experiments.springernature.com/sources/sprin [29.12.20
32| 2023 [MHCEMO Ne |k Gazam ger-protocols 23 1.
1949 ot TAHHBIX
29.12.2022 |u3narenbcTBa
Springer
Nature
PLIHU 0] PLIHU https://www.orbit.com/ JleticTBY
Mudopmann [npenocrasie eT 1o
31| 2023 OHHOE HUU OCTyTIa 30.06.20
mucbMoO No K 3JIEKTPOHH 23 1.
1955 ot BIM pecypcam
30.12.2022 |Questel SAS
PITHU (0] PITHU https://www.ccdc.cam.ac.uk/ JleiicTBy
Mudopmann [npenocrasie eT 1o
OHHOE HUU J0CTYyIa 31.12.20
miceMo Ne |k Oase 23 r.
1956 ot JTAHHBIX
30| 2023 [30.12.2022 |kommaHuu
The
Cambridge
Crystallograp
hic Data
Center
2023/20{JoroBop o 000 https://e.lanbook.com/ [lelicTBy
29 24  INeIlJI-02- |npenmocraBne [«M3matens eT 110
4/18-01.22 |auwm mpaBa  |[cTBO JIaHb) 17.02.20
oT HCII0JIb30BaH 24 1.



https://www.orbit.com/
http://www.ccdc.cam.ac.uk/structures
https://e.lanbook.com/
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28

27

26

25

07.02.2023 |us
r. [POrpaMMHOT
0
obecrieueHus
2022/20|/ToroBop (0] 000 TleticTBY
23 [Ne494 36c |mpemoctaBie [«3HAHUY eT 10
oT HUW J0CTyma [M» https://znanium.com/ 12.10.20
12.10.2022 r.|x OBC 23T.
Znanium.com
2022/20(Torosop o 000 https://urait.ru/ JlelicTBy
23 |Ne 450-22 E- [npenocraBine [« DNeKTpOH eT 110
44-5 ot HUU JOCTYIa [HOE 14.10.20
05.10.2022 1. N31aTEIBCT 23 1.
00pa3oBaTeIh(BO
HOiA IOPATIT»
mrathopme
«HOPAHT»
2022/20/Tutiensuons [O OOO HOB |https://wwwe.elibrary.ru/ IleiicTBY
23 |plii TOTOBOp |HpenocTaBie eT 110
SCIENCE  |uum nocryna 25.05.20
INDEX K 23
Ne S10- WHPOPMALIHO
8076/2022 ot|HHO-
25.05.2022 |apamuTHYeck
r. oif cucteme
SCIENCE
INDEX
(BKITIOYEHHOT
O B Hay4HBII
nHpopManno
HHBII pecypc
eLIBRARY.
RU)
2022/20Torosop O 000 https://e.lanbook.com/ JleiicTBy
23 Ne52-22-  |npenmocrasine [«M3natensb eT 110
EI1-223-5 P |aum npaBa  |cTBO JlaHb) 18.02.20
oT HCTIOJIB30BaH 23 1.
18.02.2022 r.|ust
JlononHuten [MporpaMmMHOrT
bHOE 0
coryamenue |o0ecreueHusI.
Nel k (0]
JloroBopy  |mpenocraBie
(Ne 52-22- HUU JOCTyTIa
EI1-223-5 P [k pa3menam
oT 0a3pl JaHHBIX
18.02.2022 r.
PODOU o PODOU https://www.orbit.com/ [lelicTBy
Mudopmann [npenocrasie eT c
OHHOE HUU J0CTYyIa 14.07.20
2022
mucbMoO Ne  |K DJIEKTPOHH 22 r. 1o
981 ot bIM pecypcam 31.12.20
19.07.2022 |Questel SAS 22 1.
PODOU o PODOU https://www.dl.begellhouse.com/collections/6764f0 |TeiicTry
HNuhopmanu |[mpemocrasie 021c05bd10.html eT 110
2022 OHHOE HUU JIOCTYTIa 31.12.20
miceMo Ne [k Oase 22 r
1105 ot TaHHBIX
17.08.2022 |Begell



https://znanium.com/
https://urait.ru/
https://www.elibrary.ru/
https://e.lanbook.com/
https://www.orbit.com/
https://www.dl.begellhouse.com/collections/6764f0021c05bd10.html
https://www.dl.begellhouse.com/collections/6764f0021c05bd10.html
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N

21

20

19

Engineering
Research
Collection
N31aTCJIbCTBA
Begell House
PODU (0] PODOU [leiicTBy
Mupopmann |[mpemocrasie [Lnatdhopma Springer Link: eT 10
OHHOE HUW OCTYTIa https://rd.springer.com/ 31.12.20
mucemMo No [k 22r
1082 ot COZIEPKAHUIO
2022 11.08.2022 633I.>I,HaHHLIX
Springer
eBooks
Collections
N31aTCJIbCTBA
Springer
Nature
POOU (0] POOU [leiicTBy
Mudopmann [npenocrasie [lnatdopma Springer Link: eT 10
OHHOE HUM J0CTyIa https://rd.springer.com/ 31.12.20
mucbMo Ne [k 22 T
1045 ot COJIepP>KaHUIO
2022 02.08.2022 6331.)1 JAHHBIX
Springer
eBooks
Collections
N31aTCIbCTBA
Springer
Nature
PODOU o PODOU http://www.springernature.com/gp/librarians [lelicTBy
HNubopmanu |[mpegocrasie basza mannbix Nature journals kommexmuu Academic fet ¢
OHHOE HHUH JOCTYIIa journals, Scientific American, Palgrave Macmillan [01.09.20
muceMo Ne [k (Boiycku 2022 1.): 22 1. 110
1065 ot JIEKTPOHHBI https:/www.nature.com/ _https://link.springer.com [31.10.20
08.08.2022 |M Hay4YHBIM basa nannpix Springer 22 1.
nHpopMmarmo Journals: https://link.springer.com/
HHBIM basa nannbix Springer Materials:
pecypcam https://materials.springer.com/
2022 W3/aTeNbCTBA basa nannsix Springer Protocols and methods:
Springer https://experiments.springernature.com/sources/spri
Nature nger-protocols
POOU (0] POOU https://www.ccdc.cam.ac.uk/ TleticTBy
Mudopmann [npenocrasie €T C
OHHOE HUU J0CTYyIa 01.07.20
muceMo Ne [k 0aze 22 1. 110
957 oT TTaHHBIX 31.12.20
2022 108.07.2022 |komMmaHuH 22 1.
The
Cambridge
Crystallograp
hic Data

Center



http://www.ccdc.cam.ac.uk/structures
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JloroBop (0] 000 JleiicTBy
2021/20 Ne 967-EIl- [mpenocraie [«3HAHUY . eT 10
18 29 44-21 ot HUM gocTymna [M» https://znanium.com/ 06.11.20
07.11.2021 r.|x OBC 22 T.
Znanium.com
JToroBop (0] 000 https://urait.ru/ TleticTBY
Ne 800 EIl- |[mpemocrtaBie |[«DIEeKTpOH eT 10
44-20 ot HUW JOCTYTIA [HOE 14.10.20
17 2021/20]22.09.2021 r.|x W30aTENIbCT 22 T.
22 00pa3oBaTeIh|BO
HOI FOPAMT»
ruiatdopme
«IOPAHT»
Beccpounsbie pecypcbl
Cpok
Homep n IIapTHep JeHCTBU
Ilepuo IIpeamer .
1 aarta JoroBopa o Ccpbli1Ka Ha YJIEKTPOHHBII pecypc 1
JA0roBOpa J0TOBOPY J0TOBOP
a
[Tpunoxenne|O PLITHU basa nannpix The Wiley Journals Databas (riryouna [Pecypc
1 x [Ipe0CTaBIIe moctymna: 2023 r.) Geccpou
1 [ICEMY HUH https://onlinelibrary.wiley.com/ 151817
6 2023 |PLIHU ot noctyna K
07.04.2023 r.|351€KTPOHHBI
No 574 M pecypcam
Wiley
[Tpunoxenne|O PLITHU basa nannpix Nature journals (ron mznanms — 2023 |Pecypc
1 [IpeIOCTaBIIC r. - TeMaTHdeckas koiwtekims Physical Sciences & [6eccpod
K IMCbMY  |HHH JIOCTYIa Engineering Package): HbII
PIIHU or [k https:/www.nature.com/
29.12.2022 r.|comepkaHHIO basa nannbix Springer Journals (rox
Ne 1950 6a3 TaHHBIX n3gaaus — 2023 r.- TeMaTudeckue KOJUIEKINN
1 2023 U3/1aTeNbCTRA Physical Sciences & Engineering Package) :
> Springer https://link.springer.com/
Nature
[Ipunoxenue|O PIIHU basa nanHbIX Springer Journals (ron m3nanus — Pecypc
1 [pe0CTaBIIC 2023 r.- TemaTtndeckas koyureknus Social Sciences [0eccpod
K IMCbMY  [HHHM JOCTyIa Package) : HBII
PIITHU or [ https://link.springer.com/ baza jaHHBIX
29.12.2022 T.|comepkaHHIO Nature Journals - Palgrave Macmillan (rox
1 (Ne 1949 0a3 JaHHBIX n3ganust — 2023 r. TeMaTHYeCKOM KoJutekuu Social
4 2023 M31aTeNbCTBA Sciences Package) https://www.nature.com/
Springer

Nature



https://znanium.com/
https://urait.ru/

30

[EN

[Tpwioxxenne|O PITHN basa nannpix Nature journals, Academic journals, [Pecypc
1 [peI0CTaBIIe Scientific American (roa u3ganus — 2023 r.) beccpou
K TUCHMY HUU OCTYIIa TeMatuueckoi kosuteknuu Life Sciences Package .): [Hbrit
PIIHU oT [k https:/www.nature.com/ baza
29.12.2022 r.|comepkaHUIO nanHbIX Adis (rog n3nanust — 2023 r.)
(Ne 1948 0a3 JaHHBIX TemaTnuecKon kosutekuuu Life Sciences
M31aTeIbCTBA Package https://link.springer.com
Springer baza manubIX Springer Journals (ron w3ganus —
2023 Nature 2023 r.: - TemaTtuueckas kosuiekius Life Sciences
Package) : https:/link.springer.com/
[Tpunosxenue|O PILIHA eBooks Collections (i.e.2023 eBook Collections,  |Pecypc
1 [peI0CTaBIIe roa u3nanus - 2023, B T.4. BeimytieHHbIX B 2022 1. -|0eccpod
K THCHMY HUU Temarnueckas komnekuus Physical Sciences, Social [abrit
PITH oT  |IHIIEH3HOHHO Sciences, Life Sciences,Engineering Package):
29.12.2022 r.|ro gocryma K http://link.springer.com/
Ne 1947 COJIEP>KaHUIO
2023 0a3bl JaHHBIX
Springer
eBooks
Collections
H31aTeIbCTBA
Springer
Nature
[Tpunoxenne|O PODOU basa nanneix Nature journals xosexnuu Academic [Pecypc
1 [peocTaBIie journals, Scientific American, Palgrave Macmillan [6eccpou
K MUCBMY  [HUH JOCTyIIa (Bbimycku 2022 1.): HBIH
PODU or [k https:/www.nature.com/ _https://link.springer.com
08.08.2022 1.|351€KTPOHHBI Baza manueix Springer
2022 [Ne1065) M pecypcam Journals: https://link.springer.com/
Springer
Nature
[Tpunoxenne|O PODOU basa nannbix Springer Journals: Pecypc
1 [peocTaBIie https://link.springer.com/ Geccpou
K TUCHMY HUH OCTYIIa Baza nanueix Adis Journals (Beimycku 2022 1.): HBII
2022 PODU or [k https://link.springer.com/
30.06.2022 1.|3;1€KTPOHHBI
Ne 910 M pecypcam
Springer
Nature
[Ipunoxenue|O PODOU basa jannbix Nature journals (Beimycku Pecypc
1 [IpEIOCTaBIIC 2022 1.): Oeccpou
K TUCHMY HUHU JOCTYIIa https:/www.nature.com/ Ba|ubIii
2022 POOU or [ 3a naHubix Springer Journals:
30.06.2022 1.|351€KTPOHHBI https://link.springer.com/
Ne 909. M pecypcam
Springer

Nature
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[punoxenune|O PODOU eBooks Collections (i.e.2020 eBook Collections): |Pecypc
1 [penoCTaBIie http://link.springer.com/ Gecepou
K MUCBMY  [HUH HBIN
PODU or  |MUUEH3MOHHO
17.09.2021 r.|ro gocTtyna k
Ne 965 COJIep>KaHUIO
2021 0a3bl TaHHBIX
Springer
eBooks
Collections
M3IaTeIbCTBA
Springer
Nature
[Tpunoxenue|O POOU basa nannbix Springer Journals (3a 2019 r): Pecypc
Ne 2 k [pEI0CTaBIIC https://link.springer.com/ ba3a nanasix Nature beccpou
TUCHMY HUT journals (BBITYCKH HBIH
PODOU Ne  |cyOrneneH3no 2019 r.): https:/www.nature.com/
809 ot HHOT'O
2019 [24.06.2019 r.|mocTyma
COZICPKAHUIO
0a3 JaHHBIX
N3aTeLCTBO
Springer
Nature
loroBop o OI'BY PI'B |http://H36.pd/ Pecypc
(Ne 101/HOB/ [mpemocrasite Oeccpod
0486-m oTr  [HUM JOCTyma HBII
21.09.2018 r.[k
2018 «Hanmonans
HOU
SJIEKTPOHHOU
6ubimorexe
(HOB)
[Tpunoxenune|O PODOU https://link.springer.com/ Pecypc
Ne 2 k [pEeI0CTAaBIIE - Oeccpod
HcEMy HEM ocTyTa https://www.springerprotocols.com/ HBIH C
POOU K b1 https://materials.springer.com/ 01.01.20
2016/20 Ne 779 oT  [M3maTenbCTBA 17
17 [16.09.2016 r.|SpringerNatu https:/link.springer.com/search?facet-content-
re (BBITYCKH type=%ReferenceWork%22
3a 2016-2017
rr) http://zbmath.org/
http://npg.com/
Cornamenue |O 000 http://www.polpred.com Pecypc
2016/20 Ne 2014 ot |npenocrasine |"TIOJIIIPE Oeccpod
19 29.10.2016 |mum goctyma |J] HBIN
r. x b/l CM1  |CopaBounu
Ku'"
JloroBop (0] OI'BY PI'B |http://H30.pd/ Pecypc
(Ne 101/HOb/ [mpenocrasie Geccpou
0486 ot HUU JIOCTYTIa HBIH
2015/20{16.07.2015 r.|x
19 «Hanmonainb
HOI
DJIEKTPOHHOMI

OUOINOTEKE
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Cornamenue |O HIT http://www.neicon.ru/ Pecypc
2013/20N9 JC-884- |corpynandyec [HOMKOH Geccpou
2 19 2013 ot TBC B HBIi
18.10.2013 r.|Koncopuuym
(&
JTunensuons (O 000 http://www.elibrary.ru/ Pecypc
oe npenoctasie [«Hanuonan Oeccpod
COITAIICHUE |HUU JOCTYyIla (bHas HBIN
1 ZO]iz/ZO Ne 8076 oT [ SJIEKTPOHHA
20.02.2013 r.|eLIBRARY. |a
RU OHOIHOTEK
a» (HOb)
1.1. IlepedeHb nporpaMmMHOro ooecrneyeHus
HaunmeHnoBaHnue JJUUEH3UOHHOI'0 MIPOrpaMMHOIo0 PeKBH3HTHI
1 oOecrnevyeHust MOATBEPAAAIOMEro
[IOKYMEHTA
. . KoHTpakT Ne 18-DA-44-19
1. \Windows 10 Pro, MS Office 2019 o7 20.05.2019
. . . KoHTpakT Ne 18-DA-44-19
2. PrototypingSketchUp: 3D modeling for everyone o1 20.05.2019
i KoHTpakT Ne 18-DA-44-19
3. V-Ray s 3Ds Max ot 20.05.2019
. KOHTpakT Ne 18-0A-44-19
4. NeuroSolutions o7 20.05.2019
. KOHTpakT Ne 18-0A-44-19
5. \Wolfram Mathematica o7 20.05.2019
. . . KoHTpakT Ne 18-DA-44-19
6. Microsoft Visual Studio o7 20.05.2019
. . KoHTpakT Ne 18-DA-44-19
7. CoreIDRAW Graphics Suite 2018 o7 20.05.2019
KoHTpakT Ne 18-DA-44-19
8 Mathcad ot 20.05.2019
A KoHTpakT Ne 18-DA-44-19
0. Matlab+Simulink o1 20.05.2019.
Adobe Creative Cloud 2018 all Apps (Photoshop, Lightroom,
10 Ilustrator, InDesign, XD, Premiere Pro, Acrobat Pro, KOHTpakT Ne 18-DA-44-19
' Lightroom Classic, Bridge, Spark, Media Encoder, InCopy, ot 20.05.2019
Story Plus, Muse u ap.)
. KoHTpakT Ne 18-DA-44-19
11. SolidWorks o1 20.05.2019
. KoHTpakT Ne 18-DA-44-19
12. Rhinoceros o1 20.05.2019
N KoHTpakT Ne 18-DA-44-19
13. Simplify 30 ot 20.05.2019
. KoHTpakT Ne 18-DA-44-19
14. FontLab VI Academic o1 20.05.2019
15. Pinnacle Studio 18 Ultimate KonTpaxt Ne 18-5A-44-19

ot 20.05.2019
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KoHTpakT Ne 17-DA-44-19

16. KOMIIAC-3d-V 18 or 14.05.2019
. KoHTpakT Ne 17-DA-44-19

17. Project Expert 7 Standart o1 14.05.2019
) KoHTpakT Ne 17-DA-44-19

18. AnbT-OUHAHCHI o1 14.05.2019
i KoHTpakT Ne 17-DA-44-19

19. AnbT-Husect ot 14.05.2019
. KoHTpakT Ne 17-DA-44-19

20. [Iporpamma 11t moAroToBKHM TecToB Indigo o1 14.05.2019
KoHTpakT Ne 17-DA-44-19

21. lnanor NIBELUNG o1 14.05.2019
. . KOHTpakT 85-0A-44-20 ot

22. \Windows 10 Pro, MS Office 2019 2812 2020
Adobe Creative Cloud for enterprise All Apps ALL Multiple  EONA AU
23. Platforms Multi European Languages Enterprise Licensing gﬁzp??;g‘zfo 9A-44-21
Subscription New o

P . - KOHTpakT Ne 60-DA-44-21

24, Mathcad Education - University Edition Subscription o7 10.12.2021
o5 CoreDRAW Graphics Suite 2021 Education License KOHTpaKT Ne 60-DA-44-21

' (Windows) ot 10.12.2021
26. Mathematica Standard Bundled List Price with Service KonTpaxT Ne 60-5A-44-21

oT 10.12.2021
27. Network Server Standard Bundled List Price with Service KonTpaxt Ne 60-5A-44-21

oT 10.12.2021
28. Office Pro Plus 2021 Russian OLV NL Acad AP LTSC ontpaxt N 60-9A-44-21

oT 10.12.2021
29. Microsoft Windows 11 Pro rontpakt Ne 60-9A-44-21

ot 10.12.2021
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JIUCT YUYETA OBHOBJIEHU PABOYEM ITPOI'PAMMBI YYEBHOM
JTUCLUILINHBI/MOY JISI

B pa6ouyto nporpammy y4eOHOHN TUCHMITIIMHBI/ MOy BHECEHbBI H3MEHEHHsI/OOHOBIICHUS
U YTBEPK/ICHBI Ha 3aceJaHuU Kaeaphl:

Ne roj XapakTep M3MeHeHMi1/00HOBIeHHIT HOMep
00HOBJIEHHA ¢ YKa3aHMeM pasjeJia NPOTOKOJIA H
PIII JarTa 3aceIaHmusl

Kadenpsl




