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AHHOTanus pado4yeil NPOrpaMMsl N0 JMCHUIIHHE
Xumus HepTH U raza
Leas npenoxaBanus AUCUUILIUHBI (OPMHUPOBAHUE Y CTYJCHTOB KOMIUIEKCA 3HAHHUI O COCTaBe
U CBOMCTBaX HE(PTAHBIX CUCTEM Pa3IMYHOIO MPOUCXOXKJEHHs, O BIUSHUM COCTaBa HeTel W ra3oB Ha
HKCIUTyaTal[MOHHBIE TTapaMeTphl 000PYAOBaHUS, a TAKXKE O METOAAX MX MCCIEIOBAHUS U TepepaboTKH;
pa3BUTHE Y 00YJAOLINXCS CTPEMIICHHS K CAMOPA3BUTHIO, K TIOBBIIICHHUIO KPYro30pa 1o BOpocam u3yva-

€MOM TUCIUIUINHEL.
3amaumn u3yyeHus:
PaccMoTpeHue pasznuyuii B CTpOSHUU U (PU3UKO-XUMHUYECKUX CBOMCTBAX MHAMBHUIYAIbHBIX YIJIEBOIOPO-
JIOB KaK OCHOBHBIX KOMIIOHEHTOB HE(TEH, MPUPOIHBIX Ta30B U IPYTHX BUIOB YTICBOIOPOIHOTO CHIPHS;
- METOJIOB OYMCTKH, pa3/ieJICHUs U aHaJIu3a MHOTOKOMIIOHEHTHBIX HE(TSHBIX CHUCTEM;
- IpuaUH HOPMUPOBAHHS HE(DTIHBIX TUCIIEPCHBIX CHCTEM U UX KOJUIOMJIHO-XUMHUUYECKUX CBOWCTB;
- TUTIOTE3 MTPOUCXOXKIACHHUS HEDTH;
- XUMHUYECKHX OCHOB MPOIECCOB NepepadoTKu HePTH U raza;
- OCHOBHBIX MPOAYKTOB MepepabOTKH HEPTH, UX COCTABA U SKCILTyaTAllMOHHBIX CBOWCTB, & TAKXKE BO3-
MO>KHOCTEH NX M3MEHEHUS.

B xo1e uzyueHusi AMCUMIJIMHBI Yy 00y4aonierocsi opMHUpPYIOTCs cJieAyIolue KOMIeTeHINHU:
OIIK-1; OIIK-4



1. [lepeyeHb MIAHUPYEMbIX Pe3yJbTATOB O0YYEeHHS IO AUCUHUIIMHE (MOIYJI0), COOTHECEHHBIX C
IUIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeIbHOM NPOrpaMMbl
1.1. Hean npenoxaBaHus QUCHUTIAHbBI

(hopMUpOBaHHE y CTYICHTOB KOMIUIEKCA 3HAHHUI O COCTaBE M CBOWCTBAX HE(TSIHBIX CHCTEM pas-
JUYHOTO MPOUCXOXKCHUS, O BIUSHUMA COCTaBa HedTel W Ta30B Ha SKCIUTyaTallMOHHBIC IMapaMeTphl 000-
pyIOBaHUS, a TAK)KE O METOJIaX WX MCCIEAOBAHUS U TIEpepaboOTKu;
pPa3BUTHE y 00YYAIOIINUXCS CTPEMIICHHUS K CAMOPA3BUTHIO, K TIOBBIIIEHUIO KPYTro30pa IO BOIpOcaM H3yda-
€MOU TUCLUILIHBI.

1.2. 3apaum uzyvenus

PaccMmoTpenue pasnuduii B CTpOSHUHU U (PU3UKO-XUMHUYECKUX CBOMCTBAX MHAMBHUIYAIbHBIX YIJIEBOIOPO-
JIOB KaK OCHOBHBIX KOMIIOHEHTOB HE(TEH, IPUPOIHBIX Ta30B U JPYTUX BUIOB YIIICBOJOPOTHOTO CHIPHS;

- METOJIOB OYHCTKH, pa3/ieJICHUs U aHaJu3a MHOTOKOMIIOHCHTHBIX HE(QTSHBIX CHCTEM;

- IpuauH HOPMUPOBAHHS HE(DTSIHBIX TUCTIEPCHBIX CHCTEM U UX KOJUIOMJIHO-XUMHUYECKUX CBOWCTB;

- TUTIOTE3 MTPOMCXOXKIACHHUS HEDTH;

- XUMUYECKHX OCHOB TIPOIIECCOB NIepepaboTKu He()TH U rasa;

- OCHOBHBIX MPOAYKTOB MepepadOTKH HEPTH, UX COCTaBa U IKCILTyaTallHOHHBIX CBOMCTB, a TaKKe BO3-
MO>KHOCTEH MX M3MEHEHUS.

1.3. Komnerenuuun ody4yawuerocs, (popmupyembie B pe3yabTaTe 0CBOCHHUS JUCHUILIMHBI (MOIYJIA)

Ne Conepxanue HOpMUPYEMBIX KOMIIETECHIIHHA HNunexc
-1 KOMIETEHINH
O6mekynbTypHble (OIIK)
1 Cnocoben pemaTh 3ajadd, OTHOCSMIMECS K MIPodhecCHOHATbHOM OIIK-1

ACATCIIBHOCTH, HNPUMCHAA MCTOAblI MOACIUPOBAHUA, MATCMATHYCCKOI'O
aHaJIn3a, CCTCCTBCHHOHAYYHbIC 1 O6H.I€I/IH)K€HCprIe 3HaHUA

2 CnocobeH TPOBOIUTH HW3MEPEHHS W HaOMIOACHHS, 00pabaTthiBaTh | OIIK-4
MPEJICTaBIISITh SKCIIEPUMEHTANIbHBIE TaHHBIE

B pe3ynbrare 0cBOGHUS TUCLUILIMHBI 00Y4atoUIHics JOIKEH:
3Hamb

-TOMOJIOTMYECKUE PsIbl YIIEBOAOPOIOB, CTPYKTYPHYIO H30MEPUIO;

- MpaBwJia 00pa30BaHUs HA3BAaHUN OPTraHUYECKUX COCTUHEHUI;

- (hpaKIIMOHHBIN, KOMIOHEHTHBIN U 3JIEMEHTHBIN COCTaB HedTell;

- OCHOBHbIE (PM3NYECKUE CBOMCTBA HEPTEH U HEPTAHBIX CUCTEM;

- METObI pa3/JiesieHHs U aHaTu3a HEPTAHBIX CUCTEM;

- OCHOBHBIE HaIlpaBJIeHUs NepepadoTKu HeTH U raza;

- TUIIOTE3bl POUCXOXKICHHS HePTH;

- BO3MOKHbIE€ XUMUYECKUE B3aMMOJECHCTBUSI KOMIOHEHTOB HE(QTSAHBIX CUCTEM C XUMHUYECKHUMH pearcH-
TaMH IIMPOKO UCTIONB3YEMBIMH NPH J100BIYE, TPAHCIIOPTUPOBKE U MepepaboTke HedTH U rasa.
yMeTh
-0XapaKTepU30BaTh NMPHUHAJICKHOCTh KOMIIOHEHTOB He(pTell U ra3oB K TOMY WJIM HHOMY KJIaCcCy OpraHu-
YECKHUX COEMHEHUH, 1aTh €ro Ha3BaHHUE,

- 0XapaKTepU30BaTh OCHOBHBIEC CBOMCTBA KOMIIOHEHTOB HE(TSHBIX CHUCTEM Ha OCHOBE UX CTPOEHUS; Olle-
HUBAaTh TOIJIMBHO-IKCIUTyaTallMOHHBIE XapaKTEPUCTUKH HE(PTH Ha OCHOBE NAHHBIX O (PPaKIMOHHOM,
TPYIIIOBOM H 3JIEMEHTHOM COCTaBE.

BJIA/IeTh
IIPAKTUYECKMMH HaBBIKAMM HCIIOJIb30BAHUS Pa3/IMYHBIX METOJIOB M IMOAXOJOB K OMHCAHMIO MOBEACHUS
XUMHUKO-TEXHOJOTHYECKUX CUCTEM



2. MecTo THCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpamMMbl

2.1. IlepeyeHb OMCHUILUINH, YCBOEHHE KOTOPBIX CTYJAEHTAMHM HEO0XOAMMO JJIs1 U3YYEeHUS JTAHHOM
AUCHUILTUHBI: MAaTEMaTHKa, PU3MKa, 00Ias U HeopraHudeckas XuMus, (pu3ndeckast XuMusi, KOJUTOHTHAS

XUMMUs, OpraHuvdeCKast XuMus.

2.2. IlepeyeHb JUCUMILIMH, U3yUYeHUE KOTOPLIX 0a3MpyeTcs HA MaTepuaJie JAHHOW JUCHMILUIMHBI:
OCHOBHI IepepadoTku HedTH U ra3a, BeimonHeHue BKP.
3. CTpyKTypa M cojepkaHue U CHUIINHBI:

OO6m1ast TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHbIX enunull, 144 yaca.

3.1. O0beM QUCHUILUIMHBI U BUbI Y4eOHOH padoThI
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3.1.1. O0beM 4aCOB M 324YETHBIX €UHHUII 110 JUCHHUILIAHE

HawnmenoBanue pasnemna (MOIyIs) dopmupyembie AynuTopHbIe B TOM 4YHCJIE
Bcero wacos CPC
HawnmeHoBaHHE TEMBI TUCIATUIAHBI KOMITETCHIINH 3aHTHUS JIEKIUH | naGopatopHble | mpakTHYeCKHE
5 cemecTp

Tema 1.CoctaB u oO1iue cBoiicTBa HeTH 28 OIIK-1; OIIK-4 8 4 9 4 20
Tema 2.Duzndeckre cBorMcTBa HEPTEH 28 OIIK-1; OIIK-4 8 4 X 4 20
Tema 3.MeTonbl pa3zieieHus yriieBo10po- 08 OIIK-1; OITK-4 8 4 N 4 20
JIOB ¥ OTIPEJICIICHUS COCTaBa HEPTH U Tras3a
Tema 4.Ankansl HepTH ¥ rasa. 29 OIIK-1; OIIK-4 8 4 X 4 21
n3 2 X X X X X
AK 2 X X x x x
KonTpoan 27 X X X X x x
Bcero yacon 144 X 32 16 16 81




2. HammeHoBaHMe TeM, HX cOlep:KaHNe, 00beM B YacaxX JEeKIHOHHbIX 3aHTHIA (110 ceMecTpaMm)

Howmep HaumenoBanue Kon-Bo
OCHOBHOE COJEpKAHUE TEMbI
TEMBI TEMBI 4acoB
CocraB u o6mue HedTp u ra3 xax npupojHbsie 0ObEKThl YHEPTUU U
1 cBoiicTBa He(hTH CBIpbE TUISE nepepaboTKH. ['unoTessl 4
MIPOUCXOXKACHUS HEPTU. DIEMEHTHBII U IPYyNIIOBON
coctaB Hedrer. Knaccudukanus itHedTei
dusnueckue [InoTHOCTS, MOJIEKYIIApHast Mmacca, BSI3KOCTb,
cBoiicTBa HedTel TEeMIIEPATypPbl 3acThIBaHUS, MOMYTHEHHUS,
2 KpUCTAJIIM3aUU. XapaKTEPUCTUKH I0XKapOONaCHOCTH 4
HedTei u ras3os, TEeMIEPATypPbl BCIIBIIIIKH,
BOCIIaMEHEHUS, CaMOBOCIUIAMEHEHU, IIpeiebl
B3pbIBaeMocTU. OKTaHOBOE U 1I€TAHOBOE YHCIIA
3 Metonsr pa3aenenus | Merogsl  paszneneHus HepTH M rasa:  IeperoHka, 4
YIJIEBOJIOPOJIOB pekTudUKaNUs, JKCTpakmus, adcopOuums, aacopOIus,
oInpejieneH s KPHCTaJUTU3AIIHs, nuddy3noHHBIE METO/IBL.
coctaBa HedTH Xpomartorpaduyeckue METOIbl pa3feiCHUs W aHalu3a
rasa HedTH U ra3a
4 Ankanbl HeDTH U CocrtaB u crpoenue. Ou3nyYecKre U XUMUYECKUE CBOICTBA 4
raza. [luknoankansl | ankaHoB. IlapaduHbl ¥ HepEe3MHBI X BIMSHUE HA MPOLECCHI
HeTH HepTenoobryn. CocTaB M CTpoeHHE. 3aKOHOMEPHOCTH HX
pacnpeneneHus 1o Qpakuusm HepTH. Dusuueckne u
XHMHUYECKHE CBOMCTBA
UTOI'O 16

3.1.3. HaumeHoBaHHE TEM (BOl'IpOCOB), BbIJI€JIEHHBIX JI1 CAMOCTOATEIbHOM paﬁoTbI CTYACHTOB

NoNe HaumenoBanue Tembl O0bem
Ten (Bonpoca) OcHOBHOE cOJIep>KaHre TEMBI (BOIIPOCa) B qacax Jluteparypa
1 OoOmwme cBenenusi o | Mcropuueckue cBeneHuss O HedTeno0bIye. 20 OJI-1-4
pa3BUTUHU 3nauyenue HedTH. Pecypcel m no6brya HedTH. JJI-5-7
HE(PTEXUMUYECKOM Metoasr 1o0srun HedTH. [loaroroBka HedTu K M-1-4
IIPOMBIIIIEHHOCTH. nepepaborke. HedTp M ra3z kak mpupojHble
CocraB  m  oOmue | 0OBEKTH YHEPTUH M CHIPHE IS IEPEPAOOTKH.
CBOWCTBA HEDTH I'unoressl IIPOUCXOKICHUS HeTH.
DONeMEeHTHBI U TPYIIOBOM cocTaB HedTel.
Knaccugukanus vedreit
2 ®dusnueckue cBoicTsa | [LIOTHOCTH, BS3KOCTh, MOJICKYJISIpHAs Macca, 20 OJI-1-4
HedTei TeMIlEpaTypa 3aMep3aHusi, ONTUYECKHUE U JUI-5-7
3JIEKTPUYECKNE CBOMCTBA M-1-4
3 Metoabl pasneneHusi | Metonsl pazneneHus HehTH U ra3a: IMeperoHka, 20 OJI-1-4
YIJIEBOJOPOJIOB n | pekTuduranms, AKCTpPAKLIHNS, abcopOrus, JJI-5-7
OIIPEJIENICHUs] COCTaBa afcopOmusi, kpucramumsanus, AudQ y3noHHbIE M-1-4
HedTH U raza METO/IBI. Xpomarorpaduueckue METO/IbI
paszesneHus 1 aHaiu3a HedTu u ra3a
4 Ankanbl  HeptH U | CocTaB W CTpOGHHE  QJIKAaHOB  HE(TH. 21 OJI-1-4
rasa. [IppmeneHne  ankaHOB B OPTraHUYECKOM JUI-5-7
CUHTE3E. M-1-4
UTOTO 81
IIpumeuanue.

B rpade «JIutepaTypa» npuBOIATCS HOMEpa YU€OHMKOB, YIEOHBIX U METOJIUYECKUX IMOCOOUN COTJIaCHO
paznenam 3.1 u 3.2




3.1.4. [IpakTuyeckune 3aHATHS, UX COleP:KaHUe U 00beM B Yyacax (1o cemecTpam)

No HanmeHnoBanue nmpakTH4eCKUX OCHOBHOE COJIepKaHUE TPAKTHYECKUX Koi-Bo
TEMBI 3aHATHN (CEMHHAPOB) 3aHATHH (CEMHUHApOB) 4acoB
1 CoctaB u o0O0mme CBOWCTBA | DIEMEHTHBIM W  TPYINIOBOM cocTaB  HedTeHl. 4
HePTH Knaccudukanus nedreit
Onpeznenenre OTHOCUTENBHOW IUIOTHOCTH HE(DTH U
2 ®dusnveckue cBoicTBa HeTEH HeTsHBIX Dpakmuii. OnpeneneHne KHHEMAaTHIECKON 4
BSI3KOCTH He()TH
MeTtob paszzeneHus
Xpomarorpauueckue  METOABl  pa3/eieHus U
3 YIIEBOJIOPOJOB U OIPEACICHHS 4
aHanu3a HepTH U raza
cocraBa He()TH U rasa
Ankanbl He()TH U raza.
4 CocraB u CTpOCHHE AJIKAaHOB HEDTH 4
[{uknoankansl HePTH
HUTOI'O 16

3.1.5. JIabopaTopHbIe 3aHATHS, X HAMMEHOBaHHE U 00beM B 4acax

Homep paboTsl

HaumenoBanue 1abopaTopHOil paboThI

O0BeM B gacax

He npenycMoTpeno

3.2. IlepeyeHb TeM KYPCOBBIX IPOEKTOB (pador)

NoNe -1

HawmmenoBanue nmpoekTta (paboTsl)

He npenycMotpeHo

3.3. [lepeuenns Tem PI'P

NoNe -1

HanmenoBanue npoekta (paboThl)

He npenycMoTtpeHo

3.4. Ilepeyennb TeM pedepaToB

NoNe -1

HaumenoBanue npoekTta (paboTsl)

He npenycmotpeno

3.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT

NoNe -1

HanmeHoBaHue nipoexTa (paboThl)

He npenycMorpeno

3.6. I/IHTepaKTI/lBHbIe Oﬁpa30BaTeJ’leble TEXHOJOTUH, UCHOJIbL3YyEMbIC IIPU IIPOBCIACHUU y‘leﬁl—lI)IX

3aHATHH
Cemectp Bun 3anaruit (nexuuu, Tema dopmupyemas MHTepakTHB Kon-Bo
PaKTHYECKHE, 1a0OpaTOPHBIE) KOMIIETEHIUS 4acoB
5 Jlexkuus Tema 1-4 OIIK-1; Jlexmusg 2
OIlK-4 KJIACCUYECKAs
5 Ip. 3ansaTHsA Tema 1-4 OIIK-1, Jlexuus 2
OIlK-4 KJIACCUYECKAs
NTOI'O 4

4. YuyeOHO-MeTOAMYECKOEe H HH(OpMALIMOHHOE 00ecnieyeHHe TN CIUILTUHbI

4.1. OcHOBHAas M IONOJIHUTEJIbHAS JIUTEpaTypa




NeoNe A Bun T'on Kom-Bo 3k3. B
-11 BTOP H HAHMCEHOBAHHE nocoOus | u3gaHus oudImoTeke
OCHOBHasI JINTEPATYpa:

OJI-1 | Ps6oB, B. JI. Xumus nedtu u raza : yuedHoe nocodue / | YII 2022 https://znanium.c
B.[. Ps6oB. — 3-¢ u3n., ucnp. u mgon. — Mocksa : om/catalog/produ
NH®PA-M, 2022. — 311 ¢. — (Bricmiee o6pa3oBanue: ct/1876804
bakanaspuar). — DOI 10.12737/1017513. - ISBN 978-
5-16-015106-9. - TekcT : 2AEKTPOHHBIA.

OJI-2 | Hekoseipea, T. H. Xumus Hedtd u rasza: yueOnoe | YII 2013 https://e.lanbook.
mocobue s CTyAeHTOB HampasieHus «HedrerazoBoe com/book/55436
neno» / T. H. Heko3sipeBa, O. B. [llamambepumze. —

Tromens: TromI'HI'Y, 2013. — 76 c¢. — ISBN 978-5-
9961-0768-1. — Tekct: onekTpoHHbIA // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAs CUCTEMA.

OJI-3 | Ilockonun, B. B. Xumus Hedtn u raza: yueOnoe | YII 2020 https://e.lanbook.
nocobue / B. B. Ilockonun. — Kpacuomap: KyoI'TY, com/book/167045
2020. — 159 c. — ISBN 978-5-8333-0958-2. — Tekcr:

ANCKTpOHHBIM //  JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAS
crcTeMa.

OJI-4 | KocrpomuH, P. H. Xumuueckuii cocraB Hedru: yueonoe | YII 2018 https://e.lanbook.
nmocobue / P. H. Koctpomun. — Kazaus: KHUTY, 2018. com/book/138467
— 160 c. — ISBN 978-5-7882-2420-6. — Tekcr:

ANeKTpOHHBIM //  JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAS
crcTeMa.

JlononHHUTENbHAS TUTEPATypa

JUI-5 | BenosepoBa, O. B. Xumus HedTtn u rasza: yueOnoe | YII 2019 https://e.lanbook.
nocodue / O. B. benosepora. — Hpkyrck: UIPHUTY, com/book/216995
2019. — 126 c. — ISBN 978-5-8038-1416-0. — TekcT:

JIeKTpOHHBIM //  JlaHb: 3IEKTPOHHO-OMOIMOTEUHAs
crcTeMa.

JUI-6 | Bepxwuunnckas, C. B. Xumus u texaonorust Heptu u | YII 2022 https://znanium.c
rasa: yueOHoe nmocooue / C.B. Bepxkuuunckas, H.I'. Ju- om/catalog/produ
rypoB, C.A. CununmH. — 3-e u31., UCTp. U JIOM. — ct/1851657
MockBa: ®OPYM: UHDPA-M, 2022. — 416¢c. —

(Cpennee mpodeccronanpbHoe oOpazoBanue). - ISBN
978-5-00091-512-7. - TeKCT: 27I€KTPOHHBIHA.

JUI-7 | CaBuenkos, A. JI. Xumuueckas TeXHOJIOTUS IpoMbIcio- | Y11 2011 https://e.lanbook.
BOIi MOATOTOBKU He(TH : yueOHOoe mocodue / A. JI. Ca- com/book/39329
BucHKOB. — Tromenb: Trom[ HI'Y, 2011. — 180 ¢c. —

ISBN 978-5-9961-0325-6. — TekcT: 3JIeKTpOHHBIN //
JlaHb : SJIEKTPOHHO-OMOIMOTEYHASI CHCTEMA.
IIpumeyanmne:

1. [NopsaxoBast HymMepalus ckBo3Hasi, neyxunaekcuas (OJI-1, OJI-2, OJI-3 u 1.1.);
2. YcnoBHble 0003HaueHus1 Buaa mnocobusi: Y — yueOHuk, YII — yuebnoe nmocobue, Ip — MoHorpadus u

JpyTas JIMTepaTypa.

4.2. MeToanueckne nocoous U yKazaHusi

NeNe T'on n3manus Koma-Bo
HaumenoBanue
-1 (cocrtaBa) JK3.
M-1 | BacuiseB, B.B. Xumus roprounx UCKomaeMbix : Mertoandeckue 2013 http://lib.ugtu
ykazanus / B. B. Bacunbes. - Yxta : U3n-Bo YI'TY, 2013. - 73 c. .net/book/145
: W1, TaOn 32
M-2 | OBuaposa, T.A. Xumust HeTH U Ta3a : METOAMYCCKUE YKA3aHUS 2013 http://lib.ugtu
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http://lib.ugtu.net/book/14532
http://lib.ugtu.net/book/14532
http://lib.ugtu.net/book/14532
http://lib.ugtu.net/book/14982

/ T.A. OuapoBa, M.C. 103a, 1.A. MapaxkoBa. - Yxra : U31-B0 .net/book/149
YXTUHCKOTO TOCYAAapCTBEHHOIO TEXHUYECKOIO YHUBEPCHUTETA, 82
2013. - 28 c. : Tabu.

M-3 | Swmkwnpauaa, C. 1. Xwumus Hedtn u raza :  YueOHo- 2016 http://lib.ugtu
Meroandeckoe mocooue / Cemnana IlerpoBHa AmkunpauHa. - .net/book/265
Vxrta : M30-BO YXTHHCKOIO TOCYJIapCTBEHHOTO TEXHUYECKOIO 42
yHuBepcuteta, 2016. - 96 c.

M-4 | KpyneHckuid, B. H. Xumus. YTIeBOI0POIbI. 2010 http://lib.ugtu
l"anorenonpousBoaHbIE [ DIEKTPOHHBINA pecypc] : MeTtoauyeckue .net/book/103
ykazanus / Bmagumup Mneuu KpyneHckwii. - DIeKTpOHHBIE 12.
naHHble. - Yxta @ M30-Bo YXTHHCKOrO TOCYIapCTBEHHOTO
TEXHUYECKOT0 YHUBepcurera, 2010.

5. IIporpammuoe odecnieyenue u UHTEpHET-pecypcChbl

5.1. llepeuens pecypcoB HHGPOPMAIHOHHO-TEJIeKOMMYHUKAIMOHHOH ceTH "UHTepHeT", HE00X0-
JAUMBIX /1151 OCBOECHHS U CIUILTUHBI
American Chemical Society - http://pubs.acs.org/ Thomson Reuters Newsmaker -
http://thomsonreuters.com/ M3narensctBo AAAS - http://www.sciencemag.org Jluteparypa mo
HedTerazoBoit oTpaciu - http://petrolibrary.ru/ HAHO-xypuanbl uznarensctsa Elsevier - elibrary.ru
anekTpoHHas oudimoteka OpticsInfoBase m3marenscTBa Optical Society of America -
http://www.opticsinfobase.org/

5.2. IlepeyeHb HHGPOPMAIUOHHBIX TEXHOJOIWi, MCHNOJAb3yeMbIX MNPH  OCYLIECTBJIECHUU
o0pa3oBaTeIbHOIO Mpouecca No JMCUMIIMHE, BKJIYas NepevyeHb MPOrPaMMHOro odecrieyeHust U
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

6. @oHI OLEHOYHBIX CPEeICTB /Js1 NPOBEACHHSl TeKyleil M TIPOMEKYTOYHOH AaTTecTaluu
00y4YaIIUXCs M0 TUCHUILINHE npeacTaBieH B [Ipunoxennu.

7. Onucanume MaTepHMaJIbHO-TEXHHMYeCKOW 0a3pl, Heo0XoaAMMON /sl OCYLIeCTBJICHUS
00pa3oBaTeIbHOIO NMpoLecca MO0 JUCIUIIIHHE

Jlexkuuu MO JUCHMIUIMHE MPOBOJATCS B ayJUTOpUU o0OlIed M HeopraHudyeckod xumuu. B
ayIUTOPUU HUMEIOTCS HEOO0XOIuMMbIe yueOHOo-HarisigHeie mocoousi — I[lepuommueckas tabmuma J[.U.
Memnzeneesa, psjl HAMpsHKEHU METaIOB, Ta0JIHIIAa PACTBOPUMOCTH COJIEH.

JlaGopaTopHble 3aHSITHS TPOBOAATCS B Y4eOHBIX IabopaTopuu Kadeapsl CTPOUTENbCTBA U
SKOHOMHKH (00Iasi miomajgs —KB.M.), OCHAIICHHBIX BCEM HEOOXOMUMBIM Y4eOHBIM J1a00paTOPHBIM
o0opy/lOBaHHWEM U peakTUBaMH, B TOM 4YHcle: JjaboparopHas MeOenb (CTONBI XUMHUYECKHe, mIKad
BBITSDKHOM, MOWKHM W Jp.); Tpouee jabopaTopHoe 00OpydOBaHHWE W TMPHOOPHI, HEOOXOAMMBIE IS
MIPOBEICHUS y4eOHOTO IKCIIepuMeHTa: pH-MeTphl, TUTPOBAIBHBIE YCTAHOBKH, CTEKIISTHHASA U papdopoBas
XUMUYECKas TOCYyJa, XMMHUUYECKHE PEaKTHBBI W JIp.; y4deOHO-HarsiaHble mocoous: llepmomndeckas
tabmuma .M. MenneneeBa, psa HanpsoKeHWM METAIOB, TaOiauIia pacTBopuMocTH coiieir. Ha kadempe
uMeercs Heobxoaumoe konudecTBO [IK, a Takke mMpUHTEPOB, CKAHEPOB M KOMMPOBAIBHBIX ammapaToB
Uil TpoBeAeHus yueOHoro mporecca. Bcee IIK moakmrodeHbl K pa3BUTON  BHYTPHBY30BCKOM
KOPIIOPAaTUBHONH KOMIBIOTEPHON CETH, OOBEIUHSIONIEH IOKAIbHBIE CETH BO BCEX ayJUTOPHUSIX
YHHUBEPCUTETA B €IMHBIN alllapaTHO-TIPOrPaMMHBINA KOMILIEKC.
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1. TlepeyeHb KOMIETeHUMI U 3TaNbl HX (POPMHUPOBAHUS

Kox u HaumeHoBaHMe Jdransl JecKkpunTopHbIe XapaKTePUCTUKHI
KOMIIeTeHIIUH (¢opmupoBaHusi | KoMHeTeHU UM (OCHOBHbIEC NIPU3HAKH)
KOMIIeTeHIIUH
(cemectp/
pasaei/Tema
JUCHMILJINHBI)
OIIK-1 Cemectp 5 3Hamb TOMOJIOTUYECKHUE Pl YIIIEBOJOPOJIOB,
CriocobeH pemiate 3aau, CTPYKTYpPHYIO U30MEPHUIO; paBuiia
OTHOCSIIIIHECS K o0Opa3oBaHus Ha3BaHUMU OpraHUYeCKUX
npodeccuoHaIbHON COCIMHEHUH; (PAaKIMOHHBIN, KOMIOHEHTHBIH U
JeATEIbHOCTH, IPUMEHSIS AJIIEMEHTHBIM  cocTaB  HeTeii; OCHOBHBIE
METO/Ibl MOIETIUPOBAHUS, ¢usnueckue cBoicTBa HedTel M HEDTIHBIX
MaTeMaTU4YeCKOro aHajusa, CHUCTEM; METOJAbl pa3/lelieHusT U aHalIu3a
€CTECTBEHHOHAYYHbIE U HE(PTSIHBIX CHCTEM; OCHOBHBIC HAaIlpaBJICHUS
oOLIeMH)KEHEePHBIE 3HAHUS nepepabotku HedpTH W rasa; TUIIOTE3bI
IIPOUCXOXKACHUS HEPTH;
Ymemsv  amanTupoBaTh 3HaHUS M HAaBBIKH,
MOJyYeHHbIE B Kypce XUMHH He(pTH rasa K
mpoueccaM B COBpeMEHHOW  He(dTsHOI
UHAYCTPUU, a TAKXKe K PEIICHUI0 KOHKPETHBIX
3aJa4y, CBA3aHHBIX C  MpodeccrnoHalbHOI
JIeSITEIIbHOCTBIO
Braoemo MPaBWIHHOM JKCIUTyaTauen
OCHOBHBIX  NIpubOpoB U  00OpyIOBaHHEM
XMMHUYECKOH JIabopaTopum
OIIK-4 Cemectp 5 3Hnamb’ -KOMIIOHEHTHBIN cOCTaB HEPTU U IPYTUX

CrniocobeH npoBOJUTH
W3MEPEHHS U HAOJI0IeHNUS],
o0OpabatsIBaTh U
NPECTaBIIATh
HKCIIEpUMEHTAIbHbIE
JTAaHHBIE

YIIIEBOIOPOAHBIX CUCTEM;
- (U3UKO-XMMHMUYECKHE CBOMCTBA OCHOBHBIX
KJIAaCCOB  YIJIEBOJOPOAOB U TE€TEPOATOMHBIX
COoeIMHEHUN HePTH;

- OCHOBHBIE THUIIbI U TIPHUHIIMIIBI KJIacCU(pUKAIIUN
He(TH, HEPTIHBIX AUCTIEPCHBIX CUCTEM, Ta30B;

- TUTIOTE3bI IPOUCXOXKICHUS HEDTH;

- METO/IbI aHaNIu3a HEeTHU U Ta3a;

- MUCTOYHUKH HH(OpPMALUU MO XUMHUU HEPTH U
rasa

Ymemy: - UCIIONIb30BAaTh TIPUHIIMIIBI
KJIacCU(UKaLUU HEPTETa30BbIX CUCTEM;
NPUMEHSTh 3HAHUA O COCTaBeé U CBOWCTBAx
He(TH U raza B COOTBETCTBYIOIIUX pacyeTax;

- OIpeNeNiTh OCHOBHBbIE (U3UKO-XUMHUYECKUE
XapaKTepUCTUKHU BEIIECTB;

-UCIIONIb30BATh (bu3UKO-MaTEMaTHYECKUN
anmapar JUIS pelieHus pacudeTrHo-
AHATMTUYECKUX 33]1aY;

- aHaJIM3UPOBATh TOJYYAEMYIO W3 HCTOUYHUKOB
uH(pOPMAIKIO IO XUMUU He(TH U Ta3a.
Braoems: wmeTomamm miepecdera ToKaszatenen
CBOICTB He(DTH U Ta3a HA pa3HbIC YCIOBUS;

- HaBBIKAMH W3YYEHUS U  COIOCTABIICHHS
pa3sHO0Opa3HbIX BUJIOB HUCTOYHUKOB
nH(popMaIy 1Mo XuMUKA HePTH U raza

12




2. TMacmopT ¢oHIa OLIEHOYHBIX CPEACTB

KonTponupyembie Kon ®dopma HaumenoBanue
Ne | mupmakTudeckue KOHTPOJIMPYEMOH | KOHTPOJISI OIICHOYHOTO CPe/ICTBa
/T | eMUHMIIBI (Pa3eiibl, KOMIIETEHIIU

TEMbI) AUCIUIIMHBI (uu ee yacTH)
1 Tema 1-4 OIIK-1, OIIK-4 | sk3aMeH

3. Iloka3areau u KPUTECPUHA OLICHUBAHUA KOMHeTeHHHﬁ, OINHMCAaHMEC IIKAJ OHCHUBAHUA

Kon ITokaszarenu IlIxana oueHuBaHuUsA Kpurepuu onenuBanus

KOMIIE- chopMupoBaH-

TEHUUU | HOCTH

OIIK-1 3namo Ilopocoswiii  ypoeens | 3HATh TEOPETUUYECKUI
(0oOs13amenvhbiil) KOHTPOJIMPYEMbIi Marepuaiia 10 50%
Togviuennsiii ypo- 3HaHUE 3aKOHOB XUMUU JUTSL
8eHb (N0 OMHOWIeHUIO | HAXOXKACHUSI HEOOXOIUMBIX BEITHYNH
K NOp02080M) yPO8- SKCHEPUMEHTAIBHBIM M PAaCYETHBIM
HI0) yTEM;

Ymemo Ilopocoswiii  ypogenv | YMeTh  peliaTh  TUIIOBbIE — 3aayH,
(0oOs13amenvhbiil) BBITIOJIHSITH TUIIOBBIC 3a/IaHUSI
llogviwennviti  ypo- | YMETh peliath 3aJayd IOBBILIEHHOTO
6eHb (N0 OmMHOWeHuto | ypOBHS,

K nopozosomy ypos- | CrnocobeH pa3paboTaTh 1aH

Hi0) IIPOBEJCHUS JKCIIEPUMEHTA,
MO3BOJSIIOIIMA ~ TPU  MUHUMAJIBHO
HEOOXOMMOM  KOJIMYECTBE  OIBITOB
MOJIYYUTh MaKCHMaJIbHYIO
UH(pOPMaIINIO 00 0COOEHHOCTSIX
XUMHYECKON pPEAKINU

Braoemu Ilopocoswiti  yposens | Bnagerb caMOCTOSATENBHBIM DPELIEHUEM

(0o6s3amenvHblil) 3a/1ad Ha OCHOBE M3YYEHHBIX METOJIOB,
IPUEMOB, TEXHOJIOTUI

Ilosviwennviti  ypo- | Bnagerb  HaBbIKOM  (OPMYJIUPOBKHU

6eHb (no omuoulenuto | TpoOJIEeMbl M HAXOXKICHUS IyTed ee

K HNOp0O208OMY YpO6- | peuieHUs

H10)

[ToporoBslii  ypoBeHb | 3HATh TEOPETUYECKU I

(00Os13aTebHBII) KOHTpoJrpyeMbii matepuan 10 50%

Bname 4 IToBbIIEHHBIN 3HaTh TEOPETHYECKUI
YPOBEHb KOHTpPOJMPYEMbIN MaTepuan 10 99%
(MO  OTHOIICHHWIO K

OITK-4 IIOPOTOBOMY YPOBHIO)
[ToporoBelii ypoBeHb | YMETh  pemiaTh  THUIOBBIE — 3aJayd,
(00Os13aTeNbHBII) BBINIOJIHATH TUIIOBBIE 3a/1aHUs

Vaitems IToBbITIEHHEBIN YMeTh pemarh 3aJa4yd MOBBIIIEHHOTO
YPOBEHBb YPOBHH, BBITOJIHATh 3a/laHus
(MO0  OTHOILEHUIO K | MOBBIIIEHHOTO YPOBHS
MOPOrOBOMY YPOBHIO)
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IToporoselii  ypoBeHb | BiageTs caMOCTOATEIBHBIM PEILICHUEM

(0Os13aTEIBHBIN) 3a/1ad Ha OCHOBE M3YUYCHHBIX METOJIOB,

IIPUEMOB, TEXHOJIOTUI
Braoemu [ToBbllICHHBIH Bnagers  HaBbIKOM  (OPMYIHUPOBKHU
YPOBEHb MpoOJIeMbl U HAaXOXIEHUS IyTeld ee

(0  OTHOIIEHWIO K | pEIICHHUSI
MIOPOrOBOMY YPOBHIO)

4. KoMneTeHTHOCTHO-OpHeHTHPOBaHHbIe 3axaHus (KO3)
OCHOBHBIM CpeZICTBOM (POPMUPOBAHUS KOMIIETEHTHOCTEH BBICTYIAIOT KOMIIETEHTHOCTHO-
OpUEHTUPOBAHHbBIC 3aaHUS:
- BOMIPOCHI JIsl cOOECe0BaHMsI 1O TeMaM 1-2;
- 3371494 JIJIS1 CAMOCTOSTEIbHOM paboThl 1-2;
- BOTIPOCHI ISl IOATOTOBKH K 9K3aMEHY.
Hannsie KO3 npeactaBisitoT co00ii KOMIUIEKCHBIE 3a/laHus, TpeIHa3HAuYCHHbIE JJIs1 KOHTPOJIS YPOB-
HS YCIIEBAEMOCTH M OCBOEHHSI KOMIETEHIIMH y CTyJIEHTa MO BCEM pasjiesiaM TUCHUIUIUHBI « XUMHUS
He()TH ¥ Ta3ay.
Jln1st TeKyIIero KOHTPOJIsE HPUMEHSIOTCS COOeCe0BaHMsI, CAMOCTOSITENIbHBIE PAa0OTHI.
CobecenoBaHue - 3TO CPEIICTBO KOHTPOJISA, OPraHM30BAaHHOE KakK CIieluaibHas Oeceqa mpernoaaBare-
75 ¢ 00yYaromMMces Ha TEMBI 0 KaXKIOMY pasfely AUCIHHUILUIUHBI U PACCYUTAHHOE HAa BBISICHEHHUE
o0beMa 3HaHUH 00yJaroIIEerocs.
CamocTtosTenbpHas paboTa — 3TO CPEACTBO MPOBEPKU YMEHUN MPUMEHATH IMOJIYyY€HHBIC 3HAHUS IS
pelIeHus 3a1a49 ONpeAeICHHOTO THIA 110 TEME WIIH pa3zeny.
[TpomeKyTOYHBIN KOHTPOJIb TIPEACTABIACT COOO0I SK3aMeH.

4.1. Bonpocsl 1151 cobece10BaHUs

1.Y10 Takoe INIOTHOCTBH KUIKOCTH?

2.B KakMX eIMHHUIAX U3MepsieTcs TNIOTHOCTh HeTH?

3.Yro Takoe ynenbHbIN BeC BelecTBa’?

4.Kax HaliTH 00beM KUAKOCTH, IUIOTHOCTh U Macca KOTOPOH N3BECTHBI?
5.Yto Takoe OTHOCUTEINbHAs IUIOTHOCTh HEPTHU?

6.Kak cBsi3aHbl MeX1y OO0 IUIOTHOCTD U YAETbHBIN BEC KHUJIKOCTH?
7.Kakue tpeboBanus npenwssiser 'OCT 3900-85 k temmeparype
oTpeieNIeHus TNIOTHOCTU He(PTU B 1aOOPATOPHBIX YCIOBUAX?

8.Kak cBsi3aHbl [UHAMUUECKas 1 KUHEMaTH4ecKas BI3KOCTHU KHUJIKOCTHU?
9.Kak 3aBUCHUT BA3KOCTB YIJIEBOJOPO/IA OT €r0 MOJIEKYJIIPHOU Macchl?
10.Kak n3mensiercst ko3hGUIMEHT KPyTU3HBI BUCKOTPaMMbl B 3aBHCUM
OCTH OT TEMIIEPATYPHI?

11.Kakasg BSA3KOCTb OIpEAENIeTCs] SKCHEPUMEHTAIBHO C IOMOMIBIO
BHUCKO3UMeTpoB OctBanbaa ninu [Inakesnya?

12.Kakoii kacc yriaeBo10opoAoB HeTH UMEET HAMMEHBIIYIO BSI3KOCTh?
13.Kakue Ha)TeHOBBIE YIII€BOAOPOABI OyIyT UMETh O0JIee BBICOKYIO B3
KOCTh MPHU IPOYHX PABHBIX YCIOBUSIX?

14.Hanummute GopMyIibl HEYTIIEBOIOPOIHBIX U YIIIEBOAOPOJAHBIX KOMIIOHEHTOB HE(TSHOIO Ta3a.
15.®u3ndeckas CymHOCTh METO/1a Ta30BOM XpoMaTorpadum.
16.YcTpoiicTBO M PUHIUI JeHCTBUS XpoMaTorpada.

17.YTo Takoe «BpeMs yaepKUBaAHUI»?

18.Kak BBIYMCINTH KOMIIOHEHTHBIN COCTaB ra3a IO METOAY BHYTPEHHEU
HOpMaJIh3auuu?

19.Knaccel  yrmeBomopoaoB HedTu: colaepkaHue, CTpoeHue, (a3oBoe COCTOSIHHE MPHU
HOpPMAaJIbHBIX YCIIOBHUSX.

20.Cmonbl U acanbTeHbI: COAepkKaHWE B HEPTH, METOJIbI BBIJCICHHUS,
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¢u3uueckue CBOMCTBA, OAIEMEHTHBIM COCTaB, XHUMHUYECKOE CTPOCHHE, PACTBOPUMOCTD,
3HaYEHHE.

21.ITopdupunsl: cTpoeHHE, CBOWCTBA, 3HAYCHHUE.

22 .XuMu4deckue Kiaaccupukauu HedTu.

23.Texunonornyeckas kinaccupukanus Hegru (TOCT P 51858-2002).

24 HedTsb Kak qucnepcHas cucrema. [IpuyuHbl 1 ICTOYHUKU 00pa30BaHMs YacTUIl B He(TH.

25 Knaccupukanuu HEPTSHBIX AUCHEPCHBIX CHCTEM IO JUCHEPCHOCTH, IO arperaTHOMy
COCTOSIHHIO (ha3.

26.HedTp kak qucriepcHasi cUCTEMa: MOHATHS arperaTUBHON U KWHETHYECKONW YCTOWYUBOCTH.
27.Accouunatsl napa@uHOBBIX YIIEBOIOPOAOB: YCIOBUS 00pa3oBaHMs,

CTPOEHUE, CBOICTBA, (PaKTOPHI.

28.Peonornueckue cBoiicTBa HEPTH.

29.Peonornyecue ypaBHEHHUs, PEOJIOIMUECKHUE TaPaMETPBI.

30.3aBUCUMOCTB BA3KOCTU HEHBIOTOHOBCKOM JKHUJIKOCTH OT TEMIEPATYPBHI,

CKOPOCTH CJIBUTa, HAIIPSDKEHUS CIBUTA.

31.5IBneHrEe THKCOTPOIIUU U CITOCOOBI OOPHOBI C HUM.

4.2. 3ajanus 151 CAaMOCTOATEIbHON PadoThI
Bapuanr 1
1. "'a3000paskle, )xuaKue u TBepable akaHbl. [TapaduHbI 1 1IEpE3UHEI.
2. Katanutuueckuii puOpMHUHT.
3. MeTobI BBIIEICHHUS M TOHKOW OYMCTKU ra3000pa3HBIX OJIe(DUHOB.
4. Tusunwmi. Pecypcel, BblielieHHE U3 TPOAYKTOB nepepadoTku HedTu. [{ukinogumepusanms
Y IUKJIOOJIMroMepu3anus JuBuHuiIa. [IyTn ucnonap30BaHus OJIMTOMEPOB.

BapuanT 2
1. [uknansl HeTEH.
2. KaranuTuueckuii KpEKHHT.
3. Oxucnenme sTmieHa B areranpaeruy ( Bakep-mpormecc) m ykcycHyro KuCIOTy. CUHTE3
BUHUJIAIIETATA.
4. beH3011 v MyTH ero ucrosib3oBanus. CriocoObl yBETUYSHHUS PECYpCOB OeH301a:
TEPMHUYECKOE U KaTaTUTHUYECKOE JCaTKUIUPOBAHUE TOMyoNa M JPYrUX TOMOJIOTOB B
NPUCYTCTBUH BOAOPOAA U BOJBL. [ mapupoBanue 6eH30510B. L{nkiorekcas.

Bapuanr 3
1. ApoMaTudeckue yriaeBoaopoasl HedTeil.
2. 'upOKpeKuHr.
3. INomyueHue ankeHOB ACTUAPUPOBAHUEM ATKAHOB, TUMEPU3AINEH U OIUTOMEepH3aIueit
HU3mMX oyiepuroB. Conumepusarius oJieUHOB C IPYTUMU MOHOMEPAMH.
4. CunHte3pl Ha 0a3ze MAWBUHWIA: TeKCaMETWICHIUAMHUHA, aJUINOHUTPHIA, CYib(olaHa,
STUINICHHOPOOpHEHA

Bapwnanr 4
1. S-conepxarue coenuHeHUsI HEPTH.
2. TepMuYeCKNN KPEKUHT.
3. CynbsdaTtupoBanue u cyabpupoBaHue oJePHUHOB
4. Iuxiorekcan. IlomydeHne 13 NUKIOreKcaHa MUKIOTEKCaHOoIIa, INKIOTeKCAaHOHA, aIUITHHOBOM
KHCJIOTHI, KamnpoJjlakTama. 3aMeHa LMKIJIOreKCaHa B CHHTE3€ KalpojakTama YTJIEeBOA0POJaMHU
JPYTUX KIIACCOB.
Bapuanr 5
1. N-conep:xatue coequHeHUS HEPTH.
2. Karanutuueckuil pupopMHUHT
3. Katanutnueckoe okuciaeHue oJeGrHOB KUCIOPOIOM. MexaHH3M Ipolecca.
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ONOKCUIUPOBaHHUE OJIC(PUHOB THAPOIIEPOKCUIAMHU, HAJIKUCIOTAMHU, IIEPOKCUIIOM
BOZOPOZA.
4. N3ompen. Pecypcbl, MpOMBIITIEHHBIE CITOCOOBI MOIyUEHHsI U3 MIPONMIICHA, U300yTHIICHA, U30-
IIEHTaHa
Bapuanr 6
1. O-coneprxarniue COeTMHEHHUS HEPTH.
2. 'uapoKpeKuHr.
3. 'mapaTanuus onepUHOB: B IPUCYTCTBUU IPOTOHHBIX KUCIOT. CUHTE3 BBICHIUX CIIUPTOB 110
Hurnepy.
4. HutpupoBaHue, XJI0pUpOBaHHe, Cylb(pUpOBaHUE, OKUCIIeHUe OeH30a. JleTepreHThl Ha 6ase
OeH3ona. 3ameHa OeH301a OyTeHaMy B CHHTE3€ MaJICHHOBOTO aHTUpUIA
Bapuant 7
1. Cmonbl M achanbTeHbl B HEPTAX.
2. [Tpou3BOICTBO alleTUJICHA.
3. CompspkeHHOE OKUCIEHHWe. ['mapaTtanus OKCHAa 3TWICHA. DTWIEHTIHKoNb. HoBble myTn
CUHTE3a TUIEHIIUKOIIA. OKKC IPONWIEHA, TIIULEPUH, AJUTMIIOBBIA CIIUPT.
4. Annen. Pecypchl, ciocoObI BbIJICIIEHUS, CHHTE3bI Ha 0a3e ajieHa.
BapuanT 8
1. F'erepoaromusie S-, O- u N-comepkamue coequHeHus HePTH.
2. Tepmuyeckuii KPEKUHT.
3. Tenomepuzanus. Tenorensl. MaUImaTops! peakuuu. MexaHusm.
4. Oxucnenue kcusonos. Katanuzatopsl. Mexanusm. dTajieBble KUCIOTHI U X 3HaYEHUE B MPO-
M3BOJICTBE BOJIOKOH M cMOJ1. CHHTE3BI Ha OCHOBE (pTajieBoro anruapuaa. [ mugraneBbie CMOJIBI.
BapuanTt 9
1. Apomarudeckue yrieBoI0po sl HEPTEH.
2. Katanutuaeckuii pu)OpMHUHT.
3.0kucnenne nponuieHa B akpojiewH. [lomydeHne METakpuIOBOW KHCIOTHI U3 M300yTHIICHA.
OKHCIUTENBHBIN aMMOHOJIH3.
4. Auermien. Metozsl BeieneHusT U ouucTKu. KoHjeHcamus aneruieHa ¢ o0pa3oBaHUEM apo-
MaTHYECKHX YTiIeBonopoaoB. LluknookrarerpacH. JInneiinas onuroMepusanus anetwieHa. ['na-
paTanusi.
Bapuanrt 10
1. Cmomnbl 1 acanbTeHbl B HEPTAX.
2. TepMHUUYECKUI KPEKUHT.
3. 'eTeporeHHOe ¥ TOMOTEHHOE THAPUPOBAHKE OJICPHHOB.
4. Kymon. Cuntes u okucnenue. Mcnonb3oBanue peHona B HehTEXUMHUUECKOM CHHTE3€e
BapwuanT 11
1. Lluxnanel HeTeH.
2. 'upOKpeKuHr.
3. Peaknuu onepuHoB c¢ rajoumpaMu. OKHCIMTENBHOE XJIOPUPOBaHME. XJIOPITUIEHBI U
XJIOPPTOPITUIICHBI.
4. CuHTe3 MOHOMEpOB Ha 0a3e aleTH/eHa: BUHWIALCTUJICHA, XJOPONpEeHa, aKpUJIOHUTpPUIIA,
BUHUJIAIIETAaTa, BUHWJIOBBIX d3PUPOB. ALIETUIICH KaK BUHWIMPYIOIUN areHT.
Bapuanrt 12
1. Cmomnbl 1 acanbTeHbl B HEPTAX.
2. KaranuTudeckuii KpeKHHT.
3. 'mapoxapbokcuimpoBanue. CHHTE3 KapOOHOBBIX KHCIOT Ha ocHOBe CO.
4. Tonyon. Pecypcel u mytu ero ucnonb3oBanusi. [lomyuenune OGeH3oiHON KucinoTbl. Ctupona
Tonmyon — ceippbe Juisi 3aMeHbl O€H30i1a M n-Kcujoja B CUHTe3e (eHousa, KampojlakTama,
TepedTaneBoi KUCIOTHI U JIp.
Bapwanr 13
1. l'erepoatomunie O-, N-, S- conmepkariye coeTMHCHUS HEPTH.
2. Iuponms. KoxocoBanue.
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3. IlpucoenuHeHue TrajJouFOBOJOPOIOB W XJIOPHOBATUCTOW KHUCIOTHI K ojeduHam. CuHTE3
OKCHJIOB SWJICHA.

4. TMonmumetunben3onsl. Beinenenue uz C9-dpaxanu nuponuza. OKuciIcHHE.

TpumenuToBast 1 TUPOMEIUTUTOBAsE KUCIOTH. CHHTE3 TEPMOCTOWKHX MOJIMI(PUPHBIX BOJIOKOH.

Bapuant 14
1. Cmonbl ¥ achanbTeHbl B HEPTAX.
2. [Tuponm3. KokcoBanue.
3.I'uapodopmunupoBanre ankeHoB. Karammzatopsl. MonudunupoBaHue KaTalnu3aTOPOB.
MexaHuzm.
4. UzonpeH. Pecypchl, IpOMBIIIJICHHbIE CIIOCOOBI MONYYEHHUS M3 MpPONUJICHA, HW300yTHIICHA,
U30IEHTaHa

Bapuanr 15
1. [Tapadunsl. Llepe3uHsr.
2. 'mppoouncTka U TMIPOKPEKUHT.
3. Mcnonp3oBanue HU3IIUX 0JIe(DMHOB B CUHTE3€ TUEHOBBIX YriieBo1opoaoB ( peakuus [Ipunca).
JIMOKCaHBI.
4. Tlomunukindyeckue apomarudeckue yriaeBogopoabl. CocTtaB M HyTH IepepaboTKu
HadTamuHOBOM (Qpakuun. Oxucnenne HadTamuHa. [mapupoBanme nHadrammua. TerpanuH,
JIeKaJIMH U UX IpUMeHeHue. JlereprenTsl Ha 6a3e HadranuHa.

4.3.Bonpochkl K 3K3aMeHy
1. OcHOBHBIE KOHIENIMU MPOUCXOKICHUS HE(YTH M ra3za U o0pa30BaHUS OCHOBHBIX KIIACCOB
coeHeHull He(TH.
2. Teopus 0 OMOTEHHOM NPOUCXOXKJIEeHUH HepTH. PazBuTHe mpencraBieHnit 00 OpraHnYecKoM
IIPOUCXOXKACHUU HEPTH.
3. CocraB He(TH (371€MEHTHBIH, TPYNIIOBOH, (PPAKIIMOHHBIN, H30TOITHBIN).
4. AnkaHsl.
5. CopepxaHue alKaHOB B HE(PTSIX U MOMYTHBIX ra3ax.
6. 'a3000pa3Hble, )KUKUE, TBEP/bIC AlTKAHBI.
7. CtpoeHue, n30Mepus U CBOMCTBA aJIKaHOB.
8. IIpaBuna JKeHeBCKOW HOMEHKIATYPHI.
9. XuMHueckue CBOMCTBa mapapuHOB.
10. CB0GOJHO-paAMKaIBHBIA MEXaHU3M XJIOPUPOBAHUS Mapa(uHOB.
11. Oxucnenue HaCBILEHHBIX YII1€BOAOPOI0B. [lonmyueHne KUPHBIX KUCIIOT.
12. Peakuus srepudukannu. HatypanbHbie sxupbl.
13.065acTu UCIIOIb30BaHUS TapapUHOB.
14. HenpeaenbHbIe YyTIE€BOAOPOIBI (ATKEHBI).
15. Homenkiatypa u n3oMepus ajJkeHOB.
16. Xumnueckue cBOICTBa aJIKEHOB.
17. HadTenoBble yrineBoaopos! (IIMKIaHbI).
18. Ctpoenue u HOMEHKJIaTypa Ha(hTEHOBBIX (LIMKJIAHOBBIX) YTIEBOAOPOIOB.
19. Tpex-, ueTbIpex-, NATU-, IECTU-WICHHBIE IUKIIbI [TUKIIAHOB.
20. U3omepus HUKIIAHOB.
21. Kondopmanuu muKIOTeKCaHa: KPeciio, BAaHHA U TPOMEKYTOUYHAsT TBHCT-KOH(OpMAITusI.
22. MoHo-, 6U-, TPULIMKJINYECKHE U Ip. HAQTEHOBBIE YTIEBOJOPOIbI.
23. XuMHu4ueckue cBOCTBA IIMKIIAHOB.
24. beH3on.
25. ®opmyna Kekyine.
26. Hogeiimue npencraBieHue 0 CTpyKType OeH3071a.
277. HoMeHKIIaTypa U CTPOCHUE APEHOB
28. ApOMaTU4HOCTb.
29. MHorosiepHble apOMaTUYECKUE COCTMHEHUSI.
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30. XuMHuecKne CBOMCTBA apeHOB.

31. AnkunupoBanue OeH3o07Ia.

32. ApomaTtuyeckue yrieBoJ0pOabl U UX COJEpKaHNue B HEPTSX.

33. I'uOpuHbIC YTIEBOAOPOIBI.

34. I'erepoaToMHbIe COeAUHEHHS HEPTH.

35. Kucnopoacoaepxaiiiue COeTuHeHUsI HeQTH.

36. Anudaruueckne CiupThl.

37. Homenkiatypa CliupTOB.

38. dusnueckre 1 XMMUYECKUE CBOMCTBA CIIUPTOB.

39. ®enounbl. CBolicTBa PEHOIIOB.

40. Kap6oHOBBIE KHCTOTHI i ()aTHIECKOT0, ApOMATUIECKOT0 ¥ HATEHOBOTO Psila.

41. Cepoconepxalire CoOeTuHECHUs HEPTH.

42. ®opMBbI HAXOXKJICHUS CEPhl B HEPTH.

43. MepkanTtanbl (QUIKUITHOIBI U APUITHOJIBI).

44. Qusnyeckre U XMMUUYECKHUE CBOMCTBA THOJIOB.

45. lnankuiacynbQuabl.

46. NuankunaucyabGubl.

47. Pacnipenienienre cepocoepKaliix COeTUHEHHH 1Mo GpaKIusaM Mpu Ieperonke Hedru.
48. CBsI3b KOJIMYECTBA CEPBI C TUIIOM He(TeH.

49. BnusHue cepocojaep:KalluX COCIUHEHUM Ha CBOMCTBA HE(PTSIHBIX TOILUIUB M TMPOIECCHI
HedTenepepaboTKH.

50. AzoTcoaep:kaliue CoOeqUHEHUS HEPTH.
51.Amudarnyeckne amuHbl. Knaccupukamuss aMMHOB M WX HOMeHKiarypa. 52.IlepBuunbie,
BTOPUYHBIC, TPETUYHBIE AMUHBI 1 YeTBEPTUYHBIE AMMOHHEBBIEC COSTUHEHUSI.

53. ApoMaTtuueckre aMuHbI (AaHUITUHBI).

54. ®dusnyueckue U XUMUYECKUE CBOWCTBA aMUHOB.

55. Apomaruueckue rerepouudkiamyeckue amuHbl. [lupuand. XwuHoiuH. W30XHWHOJMH.
A3zoTHCTBIE COeAMHEHUS He(DTH, SBISAIOLINECS OCHOBAHUSAMHU

56. PacnpeneneHue a3o0TCOJEp)KallMX COEAMHEHUN MO (QpPakIUsIM IpU TEperoHke HedTu.
Bnusaue asoTcozmepikalluX COEIMHEHMH Ha CBOMCTBa HE(TAHBIX TOIUIMB U IPOLECCHI
He(TenepepaboTKH.

57. Cmomno-acdabTeHOBbIE BelllecTBa HEPTH.

58. MeTtonuku BoiienieHus u3 HeTy achaabTeHOB, CMOJI U Maced.

58. Cmonbl. DneMeHTHbIM cocTaB. Xumuueckoe crpoeHue. CBOHCTBa: MOJIEKYJIIpHas Macca,
IJIOTHOCTb, PACTBOPUMOCTD, CTAOUIIBHOCTD.

59. Acdanprensl. DOnemMeHTHBIH cocTtaB. CBOMCTBa: MOJEKYNIsIpHas Macca, IUIOTHOCTb,
MOBE/ICHNE IIPU HAarpEeBaHUU, PACTBOPUMOCTb.

60. Xumuueckoe CTpoeHue ac(aabTeHOB.

61. I'uOpuAHOCTD, MOJUIUKINYHOCTh, HAIMUKE TeTepoaToMOB B acanbreHax. 62. [loBenenue
cMOJI U acabTeHOB MpH HarpeBaHuH. HeoOXxoaumbie ycaoBuUs 11 B3aUMHBIE TTEPEX0I0B CMOJT
B acasbTensl U Ha000poT. Kakne HeoOXoAMMBI TeMITepaTyphl, KaTaTu3aTopsl U ap.?

63. Tuns! achansreHos: "apxumnenar" 1 "KOHTUHEHT".

64. Metamnsl, Bxogsmue B coctaB HepTU. POPMBI UX CBSA3H C OPraHUYECKHMMH BEIIECTBAMM:
nop(UPHUHOBBIE KOMIUIEKCHI BaHAIUS U HUKEIS; KOMIUIEKCHI METAILJIOB ¢ ac(aabTeHaMu.
65. Acdanbrensl HedTH, OUTYMOB.

66. Pacnipenenenue acanbTeHOB B HE(PTSAX, a TAKXKE MO (PPaKLUUAM IPU MIEPETOHKE HEPTH.

67.Bnusinne  acanpTeHOB  Ha  mpouecchl  HedrenepepabOTKM U UCHOJIb30BaHUE
He(PTENPOTYKTOB.
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5. MeToauyecKkue MaTepHaibl, ONpeae/siioue Npoueaypbl OleHHBAHUS 3HAHMIA, yMEHHU,
HABBIKOB M (MJ1H) ONBITA AeATEJbHOCTH, XaPAKTePHU3YIOIIMX 3TANbl (JOPMUPOBAHUS KOM-
neTeHuu i

Onenka 3HaHWI, yMEHUM, HaBbIKA U (WUJIM) OIBITA JAEATEIBHOCTH, XapaKTEPU3YIOIIUX
9Tanbl (OPMUPOBAHUS KOMIIETEHLMH IO AWCUUIUIMHE IPOBOAUTCS B (OpME  UTOrOBOM
aTTecTaluu.

- roroBsle ucnbITanus (3K3aMeH) IPOBOJATCS MPENOAABATENIEM, BEAYILUM JIEKIIUOHHbIE
3aHSTHSI 110 IaHHOW JTUCLUILIMHE.

- HWHBamuapl M JMIA C OrPaHUYCHHBIMU BO3MOXXHOCTSIMH  3JI0pPOBBbSl, HMEIOIUE
HapylICHHUs OIOPHO-ABUIaTEIbHOIO ammnapaTa, MOTYT JOIYCKaTbCi Ha aTTECTALlMOHHbIE
UCIBITAaHUSI B COIPOBOXKJEHUU ACCHUCTEHTOB-COIPOBOXAAIOIINMX. BO BpeMs arTecTaliMOHHBIX
UCTIBITAaHUN 00y4arouMecs MOTyT MOJIb30BaThCs paboueil mporpaMMoil AMCHUILINHBI, & TAKXKe C
paspenieHus Ipenoaasarelis ClipaBOYHOM U HOPMaTUBHOM JINTEPATypOH, KaIbKyJIATOPAMH.

- Bpemst moaroToBkM OTBETa MpH cAaye dK3aMEeHa B YCTHOH (hopMe IOJIKHO COCTABIATH
He MeHee 40 MHUHYT (O ’KelaHHIO OOydarolerocss OTBET MOXKET OBbITh JOCPOYHBIM). Bpems
oTBeTa — He O6osee 15 MUHYT.

- Ilpy moAroToBke K yCTHOMY SK3aMEHY SK3aMEHYEMbIH, KaK MpaBuilo, BEAET 3allUCU B
JMCTE YCTHOT'O OTBETA, KOTOPBIH 3aTeM (110 OKOHYaHUHU 3K3aMEHA) CIAaeTCsl HK3aMeHaTopy.

- Ilpu mnpoBeneHMM YCTHOrO OHK3aMEHa O3K3aMEHAIMOHHBIN Ouier BbpIOMpaeT cam
9K3aMEHYEMBI B CIIy4allHOM MOPSIIKE.

DK3aMeHaTopy NPEeAOCTaBIAETCS MpPaBO 334aBaTh OOYYAIOIUMCS JOIOJIHUTENIbHbIC
BOIIPOCHl B paMKax IPOrpaMMbl JUCHUUIUIMHBI TEKYILIEro CeMecTpa, a Takke, [OMUMO
TEOPETUYECKUX BOIIPOCOB, JaBaTh 3a1a4, KOTOPbIE U3y4aINCh HAa IPAKTUYECKUX 3aHATUAX.

- Onenka pe3ynbTaTOB yCTHOTO  aTTECTALlMOHHOTO  HCHBITAaHUS  OOBSBISAETCS
oOyyaromuMcsi B JIeHb ero mnposefeHHs. IIpu mpoBeneHUM NHCBMEHHBIX ATTECTALMOHHBIX
UCIBITAHUN WJIM KOMIIBIOTEPHOTO TECTHUPOBAaHUS — B JIEHb MX IPOBEICHUS WM HE I03/HEe
CJIEAYIOIEro paboyero JHs MOciie UX MPOBEICHHS.

- Pe3ynbTarhl BBINOJHEHUS aTTECTAIIMOHHBIX HCIBITAHUM, IPOBOJAUMBIX B MHCbMEHHOMN
dopme, Gpopme UTOroBON KOHTPOJIBHOW pabOTHl MM KOMIIBIOTEPHOTO TECTUPOBAHMS, TOJIKHBI
OBITH OOBSABICHBI OOYUYAIOLIMMCS U BBICTABJICHBI B 3a4ETHBIE KHUKKH HE MO3/IHEE CIEAYIOLIEro
paboyero JIHs mocie UX IPOBEACHHUS.
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[Tpunoxxenune 2

MeToauuyecKue YKa3aHusd 1Jid oﬁyqammnxcsl M0 OCBOCHHIO TUCHHUIIJIMHBI

JucuumiuHa BXOAUT B 0a3oByro dYacth mnpodeccuoHanbHoro wkiaa OOIL. Ona
HETIOCPECTBEHHO CBSA3aHA C JAUCIMIUIMHAMU €CTECTBEHHOHAYYHOTO W MAaTEMAaTHYECKOTO IUKJIA
(xumust, pu3nYecKas U KOJUIOMIHAS XUMHUs, (PU3MKa, MaTeMaTHKa, HHPOPMATHUKA) U ONHPAETCS
Ha OCBOCHHBIC NPH M3YYEHHH MAHHBIX AMCLUIUIMH 3HaHWA U ymeHus. [Ipeamerom u3ydeHUs
XUMHU He(TU U ras3a SBISETCS BEUIECTBO, O0BEKTAMU — MPUPOIHBIE TOPIOYME HMCKOMIAeMbIE, UX
NPEANIECTBEHHUKN U TPOAYKTHI M3MEHEHHUS B HEIPax, METOJbI MCCIEAOBAaHUSI — TE, KOTOpBIC
UCTIOJIb3YeT OpPraHUYecKass XMMUs Ul ONpEAETICHUs CBOMCTB M COCTaBa CIIOKHBIX CMeced U
pPAacTBOPOB Ha Pa3HBIX AHATUTHYECKUX YpOBHAX. Crieruduka 0OBbEKTOB M METOJIOB UX M3Y4EHHS
— BO3MOXHBIE COCTOSHHSI M OCOOCHHOCTH COCTaBa TOPIOYMX HCKOMAEMBIX B KOHKPETHBIX
TEPMOOAPHYECKUX U MUHEPAIIBHBIX YCIOBHIX HEAP.

JIroboMy crienuanucTy, CBI3aHHOMY C MOMCKaMU M Pa3BEAKOM TOPIOYHX HMCKONAeMBbIX,
HEOOXOMMO MOHUMATh, KaK IMOJIY4aloT MH(POPMAIMIO O COCTAaBE MHTEPECYIOLIEr0 O00bEKTa W
3HATh TPHUHLOUIBl HKCHOJB30BaHUSA OSTOW HHGOPMAIMM JUISI PEHICHUS TEOPETUYECKHX U
NPaKTHYECKHX 3a/1ad.

CamocrosATenbHOE HW3y4eHHE MaTepuaja [0 PEKOMEHIOBAaHHBIM Y4YeOHHKAM B
COOTBETCTBHUH C IPOTPAMMOH.

OcHOBHBIE BOIPOCHI (U3NYECKOH XUMHH, KOTOpPBIE IOJDKHBI OBITH XOPOIIO YCBOCHBI
CTyZIeHTaMH-3a0YHHKAMH, YKa3aHbl B METOJJMUCCKHUX YKa3aHUAX U KOHTPOJIBHOI paboTe.

Pemrenue 3ama4 ¥ OTBETHI Ha TEOPETHUYECKHE BOMPOCHI JTOJHKHBI OBITH KOPOTKMMH, HO
4eTKO OOOCHOBaHBI, 3a WCKIIOYEHHEM TeX Clly4aeB, KOTJa IO CYIIECTBY BOIpOCa TaKas
MOTHUBUpPOBKa He TpeOyercs. [Ipu pemeHnn 3amad HYKXHO NPUBOJUTH BCE MaTeMaTHYECKHE
npeoOpa3oBaHus, U30MPast MPOCTSUIINHI MTyTh PEIICHHS.

Henb3st mepenucpiBaTh TEKCT U3 YIEOHHKA MM YI€OHBIX TOCOOUH.
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