MUWHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHMUSI
POCCHVICKOW ®EJEPALIMA
®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIO)KETHOE OBPA3OBATEJIbHOE
YYPEXJIEHUE BBICIIEI'O OBPA3OBAHUS
«AHT'YIICKWH TOCYJIAPCTBEHHBIA YHUBEPCUTET»

HNHKkeHepPHO-TeXHUYECKH A HHCTUTYT
Kadenpa «Hedrerazosoe aemno»

COI'IACOBAHA YTBEPXKIAIO
PykoBoauTeb 06pa30BaTEIbHOM IPOrPaMMBI JlupexTop HH)KEHEPHO-TEXHUYIECKOTO
HUHCTHUTYTa
/k.1.1., nou. M.C. MepskoeBa /n.1.H., mpod. M. T. Arucsa
OT «22» mas 2024r. oT «23» mas 2024r.

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI
b1. O0.16 XUMUA HE®THU U T A3A

Hanpapnenue noarotoBku
21.03.01 Hedrerasosoe aeio

Hamnpasnennocts
DKcIuIyaTanms U 00CIyKUBAaHUE TEXHOJOTHYECKUX 00BEKTOB HEDTEra30BOro IMIPOU3BOACTBA

KBanudukanus BbITyCKHIKA — OaKaIaBp

cDOpMEl O6y‘{eHI/I$I ___OYHad, OYHO-3a049Had, 3a04Had

Marac, 2024



1. IEJIM OCBOEHUA YYEFHOU JUCHUILIAHBI

HeﬂﬂMI/I OCBOCHUA JUCHUITIINHBI «XuMust He(bTI/I H rasza» ABIIAIOTCA:

- (opMupoBaHHE Yy CTYJACHTOB OCHOBBI 0a30BbIX 3HAHHH MO HE(TEra3ompoMBICIIOBONH OTpaciu, O
COCTaBE U CBOMCTBAX HE(PTAHBIX CUCTEM PAa3JIUYHOIO MPOUCXOXKICHHUSA, O METOIAX MX HUCCIICIOBAHHUS
U O B3aMMOCBSI3H MEXIY COCTAaBOM U (DPU3MKO-XMMHUYECKUMH CBOMCTBAMH, HEOOXOIMMBIC €My IS
HU3YUCHUA MOCICAYIOIUX AUCHUILIMH WU CII0COOCTBOBATH IMMOJIYYCHHUIO I/IH)KeHepHOﬁ CIICIIUAJIbHOCTHU
HeTera3oBoro npous;

-[MOJITOTOBKA BBIMTYCKHUKOB K IPOU3BOJCTBEHHO-TEXHOJIOTHYECKONH U MPOCKTHOW JESATEIbHOCTH,
o0ecIieunBaoIIei MOJACPHHU3AIMIO, BHEAPECHHE M JKCILIyaTallMi O0OpYyIOBaHHS s JOObIYH,
TpaHCIIOPTa U XpaHEHUs He(PTH U ra3a;

-croco0CTBOBaTh K (DOPMHUPOBAaHHIO Yy CTyACHTa OOOOIICHHBIX MPUEMOB HCCIICIOBATEIbCKOM
JeATeIbHOCTH (TIOCTAaHOBKA 33j[a4yM, TEOPETHYECKOe 00OCHOBAaHHME M IKCIEPHUMEHTATIbHAS MPOBEPKa
€€ pelIeHus ), HAyYHOTO B3IJIs/1a Ha MUD B IIEJIOM.

3ajauM 0CBOEHHUSI U CIUTLIHHBI

-UCII0JIb30BAaTh IMPUHIUIIBL KJ'IaCCI/I(bI/IKaIII/II/I He(l)TeI“a:%OBBIX CHUCTEM,

-[IPUMEHSThH 3HAHUS O COCTaBE M CBOMCTBA HE(TEeH B COOTBETCTBYIOIINX PacyeTax;

-[IPOTHO3UPOBATh MMOBEJCHUE HE(TH U ra3a B pa3IMUHbIX TEXHOJOIMYECKUX MPOIIECCax, OMUPAsCh Ha
3HAHUC UX COCTaBa U (1)I/I3I/IKO'XI/IMI/I‘-IGCKI/IX CBOI>'ICTB;

-I'paMOTHO ONPEACTIATE NPUYNHBI HCTATUBHBIX SIBJICHUU U MCTOJBbI UX YCTPAHCHUS,

-peraTh KOJIOTUYECKHE IPOOIeMbI, BOBHUKAIOIIHME Ha BCEX ATArax oOpalieHus ¢ HePThIO U Ta30M;

- U3y4yaTh BJIMSHUC (PU3MKO-XMMHUYECKHX CBOWMCTB COCTABISIONIMX HE(PTh KOMIIOHEHTOB Ha IyTH
nepepa60TKH CBhIPbS U KAQYCCTBO U3BJICKACMbIX M3 HECTO IMIPOAYKTOB,

- ompeacidATb XMMHU3M W MCXAaHU3M TCPMHUYCCKUX W KATAIUTHYCCKUX HpeBpaHIeHI/Iﬁ OCHOBHBIX

TEXHOJIOTUYCCKUX IIPOUCCCOB Hepepa60TKH HCCI)TI/I 151 HCCI)TeHPOIIYKTOB.

2. MECTO YUYEBHOMH JUCIUILINHBI B CTPYKTYPE OIIOII

2.1. Yuebnas aucnumiuHa b.10.16. Xumus HedTH W Ta3za OTHOCHTCS K OOs3aTEIHHBIM
aucuuriauHaM bnoka JlucuunianHel (MOAYIH).
2.2. TlepeueHb TUCIUILIMH, MPAKTUK JJIS KOTOPBIX HEOOXOIMMBI 3HAHUWS, YMEHHUS U HaBBIKH,

dbopMupyemble JaHHOW AUCIMIITUMHOMN:


https://pandia.ru/text/category/proektnaya_deyatelmznostmz/
https://pandia.ru/text/category/nauchno_issledovatelmzskaya_deyatelmznostmz/
https://pandia.ru/text/category/nauchno_issledovatelmzskaya_deyatelmznostmz/

CBsI3b JUCHUILIHHBI « XUMHUS He(l)Tl/l U ra3a» ¢ NnpeameCTBY OIMUMHA JTUCHUIIIMHAMA U

CPOKH MX M3YYCHUSA

Taoauua 2.1.
Kon JvcuuMninHel, NpeaiecTByOUUe TUCIUIIMHE CemecTtp
JUCIUTUINHBI «Xumus HedTH U raza
Bb1. 0,08 Xumus
b1. 0,07 duznka
b1.0.21 Hedrerazopoe aemno 1
b1.0.19 Beenenne B mpodecCHOHATBHYIO ICATEIBHOCTD 1

CBs3b JUCHHUILIAHBI « XUMHUA He(l)TI/I H ra3a» C nocCjJeaAyrnnmumMi JUCHUIIJINHAMHU U CPOKH

HX U3YyYCHUSA

Taoauna 2.2.
Kon JAucuunaMHbl, caeaywimue 3a JUCUUIIIMHON Cemectp
JUCHHUILTAHBI «Xumus HeQTH U raza»
b1.B.08 [Tpomeccyl u anmapaTsl He(pTera3oBbIX IPOU3BOACTB 7
b1.B.24 [TpompicioBast moAroTOBKa HePTH U raza 4
b1.B.13 TepMoauHaMuKka U TeIIonepeaada 6
CeBs3b JUCHUILINHBI «XUMHS HE(PTH U ra3a» €O CMeKHbIMH AU CHUTIINHAMU
Taoauna 2.3.
Kox JAucuMIIMHbI, CMeKHbIE ¢ AUCHUIITTHHOM Cemectp
JMCITATLIMHbI «Xumusi He(hTH M raza
b1.B.JIB.04.01 OO011as XUMHYECKast TEXHOJIOTHS 3
b1.B.JIB.04.01 dusnueckas U KOJUIOUAHAS XUMUS 3

B pe3yabTare 0CBOCHUSI TMCHMILIMHBI CTYICHT JO0JIKEH:

3HaTh:

- XUMHU3M U MCXAaHU3M TepMqucxnx 1 KaTAJINTUYCCKUX npeBpameHI/Iﬁ KOMIIOHCHTOB HC(l)TI/I, B TOM
YUCJI€ B3aUMHBIX TMIPEBPAICHHUI YIJIEBOJOPOJOB KaK BBICOKOTEMIEPATYPHBIX (B Iporieccax
nepepaboTku HedTH), TaK HU3KOTEMIIEPATYPHBIX, YTO BAXKHO, KaK C QHAIUTHYECKOW, TaK U C
reoxuMuieckon(mpeBpainienne He)Tu B IPUPOJIE) TOUKON 3pEHHUSI.

- BIIMSIHUE TETEPOATOMHBIX COCTMHEHUN HE(TH HAa CBOMCTBA M Ka4eCTBO HEPTH M HEPTEIPOIYKTOB,
WX CTPOEHUs, COCTaB, CBOMCTBA.

YMeTh:

AHATM3UPOBATH KUCIOPOI0-, a30TO-, CEPOCOIEPIKAIINE BEIIECTBA B TSHKEIBIXHE(TAHBIX OCTATKAX;

- HCCleIoBaTh PU3NKO-XUMHUYECKHE CBOMCTBA YIIIEBOIOPOAOB U APYTUX KOMIIOHEHTOB

He(TU UX BIMUSHUS Ha CBOMCTBA HE()TENPOAYKTOB, YCTAHOBJICHHUE CBSI3U MEXAY CTPOSHUEM MOJIEKYII



U HaJIMOJIEKYJISAPHBIX CTPYKTYp KOMIIOHEHTOB HE(TH, UX CHOCOOHOCTBIO K MEXMOJEKYJISIPHBIM

B3aMMOJICHCTBUAM U (Pa30BBIM MepexoaM U CBONCTBAM HEPTETPOIAYKTOB.

Baagern:

- HaBbIKaMHU B IPUMCHCHU N MHCTPYMCHTAJIbHBIX MCTOJOB aHaJIn3a

JUISTYCTaHOBJICHUSICTPYKTYPHE (D TAHBIXKOMIIOHEHTOBUN3YYEHUSIMXHAMOJIEKYJISIPHOM YPOBHE.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHMSA JUCIIAIIJIMHbI

HpOHCCC HU3YUYCHUA JUCHUIIIIMHBI HalIpaBJICH HA (bOpMI/IpOBaHI/Ie SJIEMEHTOB CJICAYIOIINX

komrereHuuit B coorserctBuu ¢ ®I'OC BO u OIIOII BO no nanHOMy HanmpaBJI€HUIO MTOATOTOBKHU:

a) ynusepcaiabhble (YK) — YK-8
0) oomenpogeccuonanabubix (OIIK) - OIIK-1, OIIK-4.

Tab6muna 3.1

[lepeueHp MIAaHUPYEMBIX PE3YIHTATOB OOYUYEHHS MO TUCIUILUIMHE, COOTHECEHHBIX C TUIaHUPYEMBIMH
pe3ysibTaTaMu OCBOEHUS! 00pa30BaTEIbHON TPOrpaMMBI

OO0yuaromuiicsi, OCBOMBIIUMA

B pe3ynbrare uzyueHus: yueOHON AMCHUIIIMHBI 00y4YarOLUecs

porpamMmy JIUCLMILIMHBI, JTOJIKHBI:
JOJKEH 00J1a1aTh:
Homep/ Conepxanue
HHIEKC KoMIeTeH TN 3HaTh yMeTb BJIAJETh
KOMIIeTeH
1070
ObuekynbmypHvle KOMREmMeHyuu
YK-8 Cnoco0en -IIPUHLIMIIBL, FUICHTU(DUIIUPOBATh | ~-HaBBIKAMU
€031aBaTh M| Cpe/CTBa, METOJbI [ o0ecrnieueHus
MO/I/IeP:KUBATH B| o0ecrieyeHus NpoQuIaKTUpOBaTh | 6€30MaCHOCTH
NOBCeHeBHOI 0e301acHOCTH U HEeraTUBHBIE KHU3HEIESITEIbHOC
KU3HH u B| COXpaHEHMS 3[0pOBbS BO3JECHUCTBUSA CpEAbl | TH, A  TaKXkKe
npodeccnoHaNIbLHOI | IPU B3aUMOJCHCTBUM DOUTAHUAECTECTBEH | HaBBIKAMU
AeITeJIbHOCTH 4eJI0BEKa C HOro U | COXpaHEHHUs u
0e30macHbIe Pa3IMYHON CpEeIoil AHTPOMOTEHHOTO YKpEIUICHUS
ycCJ10BUA o0uTaHMusA, B  TOM [IPOUCXOXKICHMUS, 310pOBbS
JKU3HENEATEJBLHOCT | YUClie B  YCIOBHUSAX DIEHHUBAs oOyuaromuxcst B
U JUIsi coXpaHeHHsi| 00pa30BaTeNbHON BO3MOJKHBIE PHUCKHU | YCIOBUAX
NPUPOAHOH Cpebl,| CPENbL; [MOSIBJICHUS o0pa3oBaTenbHOM
ol0ecnieueHnst -TpaBuiIa DIIacHOCTEN ul, TPYZOBOH,
YCTOMYHUBOIO IIPOCKTUPOBAHUS W HPE3BBIYANHBIX pEKpeaTuBHOU U
pa3BUTHA peanu3anuu CUTyaluii, B TOM | IOBCEAHEBHOMN
odmecTBa, B TOM| 00pa3oBaTeIbHOM, HUCTIS B | I€SITEIbHOCTH ;
4yuc/ie MPH yrpo3e U | BOCIUTATEIbHOM, bOpazoBaTeNTbHON -HaBbIKaMHU
BO3HMKHOBEHHHU TPYIOBOH U Cpene; CO3/1aHUS
4Ype3BbIYalHbIX KYJIbTYPHO-10CYTOBOH FIPUMEHSATH KOM(OPTHOI




CUTyalUi
BOCHHBIX
KOH()JIUKTOB

JESITEIIbHOCTH
y4eTOM
HOPMATUBHBIX,
WH)KECHEPHO-
TEXHUYCCKHUX,
CaHHUTapHO-
TUTHCHUYECKUX,
MICHXOJIOTO-
MeAarorn4eckKux
TpeboBaHMU
0e30IaHoOCTH;
-OCHOBHBIC

C

K

CIIOCOOBI

COXpaHCHUA 300POBbA

oOyyJaronuxcs
YCIIOBUSAX
obOpazoBarenbHON
cpensl
CUMITOMATUKY
poUIAKTUKY
HEOTIIOKHBIX

B

(dakTopsl,

u

COCTOSIHHUM YeJIOBEeKa

Ha  pPa3HBIX
OHTOIEHE3a;

JTalrax

paKTUYECKUE
aBBIKH o
OcCIIeueHHIO
€30I1aCHOCTH B
MACHBIX CUTYaIHUSIX
OBCEITHEBHOU
W3HUHUBYPE3-
BBEIYAHBIXCUTYA-
[TUSIXPA3HOTOXAPAKT
Epa,BTOMYHUCIICBOOD
A30Ba-TEIIHLHOM
tpene;
-OPTaHU30BHIBATH
IeITEIbHOCTD U
peryimpoBarb
MOBEJICHHE
oOyyJaromuxcsi ¢
y4eToM
MOJIOBO3PACTHBIX
ocobeHocTel  UIA
obecrieueHusT  HX
0€30IacHOCTH,
COXpaHCHHUS 51
YKpeTIeHus
3J10POBBSI.
-IIPUMECHSTh
CIIOCOOBI OKa3aHUS
MEepBOM MOMOIIH
MIPH HEOTJIOKHBIX
COCTOSIHUSIX B
LEJISIX
MPeIOTBPALIICHUS
3HAYUTEIBLHOIO U
JIOJITOCPOYHOTO
BO3JCHCTBUS Ha
¢buznueckoe u

(HOpMaTUBHOU) U
Oe30ImacHoM
o0pa3oBaTenbHOM
; TPYIOBOH,
pPEKpeaTuBHON U
OBITOBON  Cpejibl
oOUTaHUS;
-METOJaMHU
PaMOTHOTO
IIPABHIILHOTO
aHajau3a BHIA
HEOTJIOXKHOTO
COCTOSIHUS
opraHm3ma u
crocobamMu
OKa3aHWs TMEepPBOKH
ITOMOIIIH.

MICUXHYECKOE
3/10pOBbE
YeloBeKa.
Oowenpogeccuonanvnvle Komnemenyuu
OIIK-1 Crnioco6HOCTh -3aKOHBI, JIeXKAllUe B | -IPOBOAUTH -METO/IaMHU
pemiarh OCHOBE TMepepabdOTKH | CTaHJapTHHIE OLICHKH pHUCKa U
3aJ1auH, He()TH W TOITYYCHHS | SKCIICPUMEHTBI 10 | YIIPABJICHUS
OTHOCSIIIHECS HY>KHBIX OTIpeIeNIEHUI0 KaueCTBOM
K He(TEePOAYKTOB; ¢$usuKo- WCTIOJIb30BAaHMS
npodeccCHOHABbHON | -XMMHUYECKUH COCTaB | XMMHUYECKUX TEXHOJIOTHYECKHUX
NeATEeILHOCTH, TpHU- | HePTH; CBOWCTB ornepanui;
MEHSISI METOIBIMOJIE- | -KOMITOHEHTHBII He(TENPOAYKTOB, | CIIOCOOHOCTHIO
JUPOBAaHMSL,MATEMA- | cOCTAB  MPHPOIHBIX, oOpabaTeiBaTh | | pacrmo3HaBaTh
TUYECKOTOaHAIN3a,€ | He)TSHBIX, UHTEPIPETHPOBATh | UH(DOPMAIIMOHHBI
CTECTBCHHO-HAYY- KaMEHHOYTOJBHBIX pe3yIbTaTHI, € TpoIecCH B
HBICHOOTIIENHKE- ra3oB u ra3o | A€7aTh BBIBOJBI O | Pa3IHMYHBIX
HEPHBIC3HAHUS. BO3MOYKHOCTSIX




HedTenepepaboTKH;

-METOJbl  pa3eNCHHs
MHOTOKOMIIOHEHTHBIX
HEPTSIHBIX CHCTEM;

-OCHOBHBIE  (DH3HKO-
XUMUYECKHE METOJIbI
OIpeIeTICHUS
XMMHUYECKOTO COCTaBa
U CBOHCTB He]TH,
HEPTENPOAYKTOB |
rasza; Kjiaccu(uKanuu
HEPTH U TIPUPOIHBIX
rasoB

YAYYIICHUS X
CBOMCTB.

CHCTEMaX;

-METO/IaMU
U3Y4YCHUS
¢buzuko-
XUMHYECKHUX
CBOWCTB HEPTH U
He(TenpoyKTOB.
METOJIaMU
IIPOBEICHUS
CTaHJIaPTHBIX
WCIBITAHUH  TIO
OTIpEICTICHUIO
KadecTBa HePTH.

OIIK-4:

Cnocoben
MIPOBOHTH
W3MEpEHUs u
HaOJIIOIEHNS,
00pabaThIBaTh u
MIPEJICTABIISTh
IKCIIEPUMEHTAIIbHBIC
TTaHHBIC

- HaBBIKM pabOTHI C
naKeTamu
KOMITBFOTEPHBIX
porpaMm o
pexxumMaM U criocobam
AKCILTyaTaIH u
pa3paboTKu
MECTOPOKIACHUI
HeTH u
00cIyKUBaHUS
MPOIIECCOB
HedrerazoBoro
IPOU3BOJICTBA;
OCHOBHBIE KaTEropuH,
MOHATHE
uHpOpMaLnH, OOIIYIO

rasa,

XapaKTepUCTUKY
IIPOLIECCOB coopa,
nepeaayn, oopaboOTKH
" HAKOTUICHHS
uHpOpMaINH;
-Ha3HAa4YCHUE I1aKeTOB
KOMITbIOTEPHBIX
pOTpamMM,
UMEIOIIUXCS Ha

Kadeape; MoCTpOeHUs
U apxXuTeKTypsl OBM;
TEXHOJIOTHIO
pa3paboTku
aIrOpUTMOB "
IIPOrPaMM.

-paboTaTh B
KauecTBe
MOJIb30BaTENs
MIEPCOHAITBHOTO
KOMIIBIOTEPA,
HCIIOJIb30BATh
BHEIITHHE
HOCHTEIN
uHpopManuu IS
obMmeHa JaHHBIMHU
MEXIY
OTJICTHbHBIMU
TEXHOJOTHYECKUM
Y TIPOIECCAMH,
-OlLIEHUBATh
JIOCTOBEPHOCTh
uHpOpMaInH;
-HCII0JTB30BaTh
KOMIIBIOTEP
pelreHus
HECJIOKHBIX
WHKXCHEPHBIX
pacueToB; CTaBUTh
3aaqy "
pa3pabarbIBaTh
aIrOpUTM eé
pelieHus;
UCIIOJIb30BATh
MIPUKJIaTHBIC
CUCTEMBI
POrpaMMHUPOBAHU
a

9

TS

-METOJaMU
OLICHKH pHUCKa U
yIpaBIeHUs
Ka4eCTBOM
HCIIOIL30BaHUS
TEXHOJIOTMYECKHUX
oreparuu;
-CIIOCOOHOCTBIO
pacmo3HaBaTh
HH(pOPMAITHOHHBI
€ Tpolecch B
Pa3IMYHBIX
cucTeMax;

-SI3BIKOM
00BEKTHO-
OPHEHTUPOBAHHO
o
pPOrpaMMHUPOBaH
Hsl.

4. COAEP) KAHME JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYEKHNX YACOB 1 BUIOB YYEBHbIX




SAHATUM aucuuminnbl (Moay.as) «Xumusi He)TH U razay

4.1. CTpyKTypa JUCHUIIHHBI (MOXYJIA)

OO0mass TPYJOEMKOCTh JTUCIUTLIAHBI

enuHuIbl, 144yac.

OYHON opMbI O0y4YeHHUS COCTaBIsieT 43a4eTHBIX

Taoauna 4.1.
el ®dopma 3aueTHEIX Y4eOHBIX YacoB IToaroroska
Z | -

POMEXY €JIMHMUIL K 9K3aMEHY
§ TOUHOMN Bcero AynuropHas paboTa | CamocTosTeNbHAS
2 | arrecramu Jlexu. | Jla0. | Ilpaxr. paborta
8 " CeMuH.
3 DK3aMeH 4 144 34 32 - 51 27

O61ua51 TPYAOCMKOCTb OUCHUIIJIMHBI OYHO-3209HOM (l)OpMLI O6y‘IeHI/Iﬂ COCTaBJIACT é?»a‘leTHBIX

enuuuiel, 144qac.

Taoauua 4.1.1

od! ®dopma 3a4eTHBIX YueOHbIX 4acoB [ToaroroBka
IIPOMEXKY- e/IMHU K 9K3aMeH
3 quHog IR " Beero [ Ayawopuas paGota | Caoctosrensas Y
O
S | arrecramm Jlexu. | Jla0. | Ilpaxr. paboTta
& " CeMuH.
3 DK3aMeH 4 144 16 16 - 85 27
4.2. Copep:xkaHue pa3jejioB JUCHHMILIUHBI (OUHAS, 0YHO-3204Hasi (hopMma)
Tabnuna 4.2.
CopepxaHue JEKIUOHHOTO Kypca
Ne HaumenoBanue pazaena Copepxanue paszaena [lepeuenn
n/m JVICTIATUTHHEI JUCIUTIAHBI KOMIIETEH
L,
dbopmupye
MBIX B
nporecce
OCBOEHUS
paszgena
CEMECTP Ne3




Tema 1. Hedts u
MPUPOIHBIH Ta3.
XUMHUYECKUI COCTAB
HedtH u He(DTSIHBIX
CHUCTEM.

Hedts u ee poab B COBPEMEHHOM MHpE.
CoctaB u cBoiictBa Hedtel. Duszuko-
XUMHUECKHE CBOIICTBa HedTel u
He(TenmpoayKTOB. CocraB HeTH
(37eMeHTHBIN, TpYNIoBOH, (paKIMOHHBIH,
u3otonHslil). Knaccupukanus, HoMeHkIaTypa
M METOAbl  HCCIECNOBaHMA  COCAMHEHUI
HepTu.Posib  yrineBogoOpogHOrO  ChIpbi B
sxoHomuke Poccun. O6beM n00bYM HEDTH U
raza. COOTHOIIEHHE TEMIIOB PAacXOAOBaHUS U
IIPUPOCTA 3aM1aCOB YIIIEBOJOPOJIOB

OIIK-1,
OIIK-4

Tema 2.

VYrneBopoposl HEPTH U
HedrenpoaykTos.
[TapauHOBEIC
YTJIEBOJIOPOIBI
(anmkaHsbI).

3HaueHHE 3HAHUW O XUMHUYECKOM COCTaBe U
cBOiicTBax HedTed W Tra30B. XUMHUYECKUI
coctaB HeQTH U HeTAHBIX cucteM. CocTtaB U
cBOiicTBa  He(]TeH. DU3UKO-XUMUYECKHE
cBoiicTBa HedTeld 1 HedrenpoaykroB. CocTa
He(TH (371eMEHTHBIH, IpyNIIOBOM,
GbpakUMOHHBIN, H30TONHBIA. MuHepaabHbIC
KOMITOHEHTHI He(TH.

Amudaruueckue HACBHILCHHBIC
(mapaduHOBBIC) yrieBoaopoasl. CTpoeHue u
U30MepUsi  alKaHOB  (HOPMA@JIBHOTO |
uzoctpoenusi). Homenknatypa. ®dusuueckue
cBoiicTBa mapaduHOB. XUMHUECKHUE CBOWCTBA
ankaHoB. Peakuuu 3aMenieHusi B IpeleinbHbIX
yraeBopopoaax. CBoOOAHO  paaAHMKalbHbBIE
peakuuu napaduHOB. N3onpenoBbie
YII€BOIOPOIbI

OIIK-1,
OIIK-4

Tema 3.

HadtenoBsie
YTJIEBOJIOPOBI
(uMKII0aIKaHbl) HEPTH.

Homenxnarypa u crTpoeHue HapTEHOBBIX
(LIMKITaHOBBIX ) YTJIEBOJOPOIOB. Tpex-,
YeTblpex-, IMATH-, MIECTH-WICHHBIC IIUKIIBI;
MOHO-, Ou-, TPULIUKIINYECKHE u ap.
HaTeHOBBIE  yrieBopopoasl.  M3omepus
mukiaHoB.  Kondopmanum — 1ukiorekcaHa:
Kpeclo, BaHHA W TPOMEXKYTOYHAs TBHCT-
KoHpopmanus. PDuznyeckne U XHUMHUYECKUE
CBOMCTBa LUKJIOAIKAHOB. [Tony4yenune
IIUKJIAHOB M3 aPOMATHYECKUX COCAMHEHUH.

OIlK-1,
OIIK-4

Tema 4.
Ankensl (oneuHbI).

Homenknatypa u u3oMepusi HempeaelbHbIX
yrieBoopoaoB  (ankeHoB). Duszuyeckue u
XUMHUYECKHe amu(aTHUYeCKUX HempeaeTbHbIX
YTJIEBOJOPOAOB. MeTOIbI MOMyUYEHUsT aJIKEHOB.
XHUMHYECKHE CBOMCTBA aJIKEHOB.

OIIK-1,
OIIK-4




Tema 5. benzon. ®opmyna Kekyne. Hoseitmume | OITK-1,
.ApomaTtnyeckue NpelIcTaBlIeHHe O CTpykType Oenszona.m | OIIK-4
yIJ1€BOJIOPO/bI (ApEHBI). ApOMaTUYHOCTb. MHorosiiepHbie
apoMaTH4ecKue coequHeHus. Pusnyeckue
CBOIICTBAa apOMaTHYECKUX YIJIEBOJOPOJIOB.
XuMH4ecKue CBOMCTBA apeHOB.
HyxneodunbHoe 3amenieHne B OEH30JIbHOM
konble. CozmepikaHue apeHOB B HE(PTAX W HUX
pacnpezenenue no ¢ppakuusm. CooTHOLIEHUE
pa3jMyYHbIX TUIIOB apeHOB B  He(pTax.
['uOpuHbIe yraeBo10pOAbI.
Tema 6. Amudatnuecknie  cnupTthl.  Homenknatypa | OIIK-1,
I'erepoaromusie cnuproB.  ®Pusuueckne u  xummdeckue | OIIK-4
COCTMHECHHS HEPTH. cBoiicTBa cnuptoB. Denonsl. CBoMcTBa
Kucnopoaconep:xarue (dheHoIoB. KapGoHnogsie KHUCIIOTHI
Coenunenus ann(aTHYECcKOro, apoMaTH4ECKOro,
Ha(TEHOBOTO psna. Hetitpansabie
coenuHeHuss HedTH. KeToHbl, JTaKTOHBI,
MIPOCTBIC U CIIOXKHBIE 3(PUPBI
CxonctBo u  pasnuume cepocoaepskamux | OITK-1,
Tema 7. COCIUHEHUN C kuciopozacoaepxamumu | OITK-4
Cepoconepikariue COCTMHCHUSAMHU. MepKanTaHbl (JIKHJITHOIBI 1
COCIMHCHIS HETH apuiaTuoibl). PU3MYECKME U XUMUYECKHE
cBoiicTBa. bosblias KMCIOTHOCTh THOJIOB IO
CPaBHEHMIO CO cIHpTamMu. J(nankuicynb(uabl.
XUMHUYECKHE CBOICTRA. Jnankun-
mucynbuasl.  Jpyrue  cepocopaeprkaiiue
COEIMHEHUS HedTH. Brnusinue
CepoCoJIepKalINX COEIUMHEHUH Ha CBOMCTBA
He(TSHBIX TOTUTHB u MIPOLIECCHI
HedTenepepaboTKu.
Tema 8. Amudatnueckne amuHbl. Knaccudukamus | OIIK-1,
A3zoTconepikaniye aMUHOB M HX HoMeHkinarypa. IlepBuunsie, | OIIK-4
COETUHEHUS HEPTHU. BTOPUYHBIE, TPETHYHBIC aMUHBI "
A3zoTconepkaniye YETBEPTUYHBIE ~AMMOHHUEBBIE  COEJIMHEHHS.
COETUHEHUS HEPTHU. Apomaruyeckue aMUHBI (aHUTTHHBL).

dusnueckre U XUMUYECKHE CBOMCTBAa aMUHOB.
ApomMaTHYeCKHEe TETEPOIUKINYECKUE aAMUHBI.
ITupunnd. XuHonud. M30XHHOIMH.




9 Cwmombl. DneMeHTHBIM cocTaB. Xumudeckoe | OITK-1,
Tema 9. ctpoenue. CBoiicTBa: MonekynspHas wmacca, | OIIK-4
CMmono-acdanbTeHOBBIC IUIOTHOCTh, PAacTBOPHUMOCTb, CTaOMJIBHOCTb.
BelecTBa HEPTH. AcdanbTeHbl. DJIEeMEHTHBIN COCTaB.

CBolicTBa: MOJEKYJISpHas Macca, ILIOTHOCTb,
MOBE/ICHNE MPU HArpeBaHUH, PACTBOPUMOCTD.
XUMHYECKOe CTpPOCHHE: THOPUTHOCTD,
MOJIMIUKINYHOCTh, HAM4YMe TeTepOoaToMOB.
Tunbl achansreHoB: MeTambl, BXOAsIIUE B
coctraB  Heptu. DopmMbl UX CBA3HM C
OpPTaHWYECKUMH BEIIECTBAMU: TOP(HUPHHOBHIE
KOMIUIEKChl BaHAAUS M HUKENS; KOMILJIEKCHI
METAJIJIOB ¢ ac(abTCHAMH.

10 Tema 10. CoBpeMeHHBIE CoBpemennble TmpeactaBieHuss o crpoerun | OITK-1,
IIPEJICTaBICHUS O HePTH U HETIHBIX cuctem. | OIIK-4
CTpoeHHH HepTU U MexmonexynsipHbie B3aMMOJICHCTBUS
HE(TAHBIX JUCIICPCHBIX KOMIIOHCHTOB ~HE(PTSIHBIX CHCTEM | HUX
CUCTEM. npupona. HedTsusie qucnepcHbie CUCTEMBI.

11 CBoiicTBa HEPTAHBIX AUCICPCHBIX CHCTEM OIIK-1,
Tema 11. n METOJIBI nX HCCIIEIOBAHUSL. OIIK-4
OCHOBHBIE (1)1/[31/[1(0- I[I/ICHepCHOCTB. HOBCpXHOCTB pasaciia (1)3.3
XUMHUYECKHE CBOMCTBa | M TOBEPXHOCTHBIE SIBICHUS B HE(DTIHBIX
HedTH u He(TAHBIX | AUCHEPCHBIX cucTeMax. IloBepxHOCTHO-
JIMCIIEPCHBIX CHCTEM. AKTHBHBIE KOMITOHEHTBI He(TH.

YCTOWYMBOCTh HE(MTAHBIX AUCIEPCHBIX
CUCTEM. Peonoruueckue MO/JIEIH
MOBEACHUA  HEPTAHBIX  JAUCIIEPCHBIX
CUCTEM. 3aBHUCHUMOCTb HX CTPYKTYpHO-
MEXaHUYECKUX CBOMCTB OT TEMIIEpaTypHl.
BinsHue BHEMIHMX  BO3JCHCTBUUA  Ha
(bU3HKO-XMMHUYECKHE 51
AKCIUTyaTal[MOHHbIE CBOMCTBa HepTel u
He(TEenpOIyKTOB

12 Tema 12. OCHOBHBIE KOHIICTIIIMM TIPOUCXOXKICHUS OIIK-1,
OcHoBHbIE KOHLENIMK | HeTH U raza U oOpa3oBaHMsI OCHOBHBIX OIIK-4

MIPOUCXOXKACHUST HEPTH U
rasa

KJlaccoB coeAuHeHuid Hedtu. Teopus o
OMOT€HHOM  NIPOUCXOXKJIEHUU  HeTH.
Pa3Butne IIpe/ICTaBICHUM 00
OpraHMYECKOM TPOUCXOXKICHUH HEPTH.
OtkpeiTie B HepTAX  OUOMOJIEKYI,

MOpQUPHUHOB, M30TMPEHONTHBIX
YIJIEBOAOPOJOB, HOPMAJIbHBIX AJIKAHOB OT
C17 u BEIIIIE, MOIUIUKINYECKUX
YIJIEBOAOPOJIOB, JI0Ka3aTelIbCTBO
OPraHUYECKOro TeHe3nca HedTH.
Heoprannueckas KOHIISITIIHS
IIPOUCX 0K ICHHS HedTH u rasa.
CoBpeMeHHbIE MPEICTABICHUS 00

obpazoBanuu HedTH U raza. OOpa3oBaHUe
OCHOBHBIX KJIACCOB YTIJIEBOJIOPOIOB HE(HTH




OOmast TPyAOEMKOCTh IUCIHUILIMHBI 3a049HON (hopMbl 0O0yueHHS

enuHuIbl, 144yac.

COCTaBJISIET 4 3a4eTHBIX

Tabauua 4.3.
o dopma 3ayeTHBIX Y4eOHBIX YacoB ITonroroska
ol
[pOMEXKY- | CMMHHIL | Beerg | AyauTopHas pabora K 9K3aMeHy
o, o CamocrosiTenbHast
5 TOYHOI
o Jlekn. | JIa6. | IIpakr. pabota
= aTTecTa-
o CemuH.
© 1002071
3 DKk3aMeH 4 144 6 - - 129 9
Tabnuna 4.4.
Copep:xanue JEKIIMOHHOTO Kypca (3aouHasi popma)
Ne HaumenoBanue paznena Coneprxanue pasjaena [Iepeuenn
n/m JIACIATLINHBI JIUCIUTLITUHBI KOMIICTCH
LM,
dopmupy-
€MBIX B
nporecce
OCBOCHUS
paznena
CEMECTP Ne3
1 Tema 1. Hedrs wu|Hedts u ee ponp B coBpemenHom wmupe. | OIIK-1,
IPUPOIHBII Ta3. CoctaB u cBoiictBa Hedtell. Duzuko- | OIK-4
XHMHIUECKHI COCTAR XUMUYECKUE CBOI/ICTBél Hedreit "
He(TenpoayKTOB. OCTaB HedTH
HedTH " He(TAHBIX (renp YK . ¢ .
(37eMeHTHBIN, TpyNNnoBoH, (paKIUOHHBIN,
CHCTCM. n3otomnHbii). Knaccudukanus, HOMeHKIaTypa
Y METOJbI MCCJICIOBAHUS COCTUHEHUN HEPTH.
Ponp yrneBomopogHOTO ChIpbs B SKOHOMHUKE
Poccun. OOwvem n0o0buM HedpTH U Ta3sa.
CooTHOILlIEHHE TEMIIOB  PACXOAOBaHUS U
TIPUPOCTA 3a1acoB YIJIEBOJIOPOIOB




Tema 2.

VYrieBogoposl HehTH 1
HedrenpoaykTos.
[TapaduHOBBIE
YTJIEBOIOPO/IBI
(ayikaHbI).

3HaueHue 3HAHUUH O XMMHUYECKOM COCTaBE M
cBoiicTBax HedTed MW Ta3oB. XHUMHYECKHI
coctaB HepTH U HepTAHBIX cucteM. CocTaB U
cBOlicTBa  HedTeil. OUBUKO-XUMUYECKHE
cBoiicTBa Hedrel u HedrenpoaykToB. CocTas
HetH (2JIeMEHTHBIH, TPYIIIOBOH,
(pakMOHHBIN, W30TONHBIN. MHUHEpaIbHBIE
KOMITOHEHTHI HEPTH.

Anmudarnveckue HaCBILCHHBIE
(mapadunoBsie) yrieBogopoabl. CTpoeHHe u
u30MepHsl  ajJKaHOB  (HOPMaJIbHOIO U
nzoctpoenus). Homenknatypa. ®Pusnueckue
cBOMCTBa mapauHOB. XUMHUECKUE CBOWCTBA
ankaHoB. Peakuuu 3amenieHusi B MpeneabHbIX
yraeBonopoaax. CBoOOJHO  paJAHMKalbHbBIE
peakuuu napauHOB. N3onpeHoBbIe
YTII€BOJIOPOABI

OIIK-1,
OIIK-4

Tema 3.

Hadrenossie
YTJIEBOIOPOIBI
(mkIToaNikaHbl) HeTH

Homenkmnatypa u cTpoeHue HaQTEHOBBIX
(IIMKJIAHOBBIX ) YTJ1€BOJOPOIOB. Tpex-,
YeThIpeX-, IMATH-, IIECTU-YJICHHbIC IIMKJIbI;
MOHO-, OM-, TPUITUKIINYECKHE H Ip.
HaTEeHOBBIC YTI€BOAOPOBI. N3omepus
nuknanoB.  Kondopmamuum  muKIOrekcaHa:
Kpeciio, BaHHa M MPOMEXKYTOYHAs TBUCT-
koHpopManus. Dusndyeckue M XUMHUYCCKHE
CBOMCTBA LIUKJIOAJIKAHOB. [Tonyuenue
LIMKJIAHOB U3 apOMATUUYECKUX COCAMHEHUM.

OIlK-1,
OIIK-4

Tema 4.
Ankensl (osehuHBI).

Homenkiarypa u wu30oMepusi HENpPEnesbHBIX
yriaeBoopoaoB (ankeHoB). dusmueckue u
XUMUYECKHE aIU(PaTHIECKUX HEMPeaeTbHBIX
YIJIEBOAOPOAOB. METOIBI MOIyYEHHUSI aJIKEHOB.
XUMHYeCKHe CBOMCTBA aJIKEHOB.

OIIK-1,
OIIK-4

Tema S.
.ApomaTuyeckue
YTJIEBOAOPO/IbI (ApEHBI).

benzon. ®opmyna  Kekynme.  Hoseitmme
NpEJCTaBICHUE O CTPYKType OeH3oia.u
ApOMaTUYHOCTb. MHorosnepHsie
apoMaTH4ecKue coequHeHus. DPusnyeckue
CBOMCTBAa AapOMATHYECKUX  YIJIEBOJOPOJIOB.
XUMHUYECKue CBOMCTBA apeHoB.
HyxneopunbHoe 3amemieHne B OEH30JIbHOM
kosble. CoaepxaHue apeHOB B HEPTIX M UX
pacnpenenenue no ¢gpakuusm. CooTHOIIEHHE
pa3IMYHbIX THUIIOB apeHOB B  HEQTAX.
['uOpuHbIE YIIIEBOIOPOIbL.

OIlK-1,
OIIK-4

Tema 6.
I'erepoaTomubIe
COETUHEHUS HEPTH.
Kucnoponconep:xauue
COEIMHEHUS

Amudartnueckue  crnuptel.  HomeHknaTtypa
cnuproB.  Dusmyeckne U XHMHYECKHE
coiictBa cnuptoB. Denonsl. CBolicTBa
(beHooB. KapboHoBsie KHUCJIOTBI
anudaTuyecKkoro, apOMaTHYECKOrO,
Ha(pTEHOBOTO psana. HeiitpanbHbie
coequHeHuss Hedtu. KeToHbI, JTaKTOHBI,
MIPOCTBIE U CII0KHBIE 3(PUPBI

OIIK-1,
OIIK-4




Tema 7. Cwmomnbl. DnemeHTHBIA coctaB. Xumudeckoe | OITK-1,
Cwmono-achaibTeHOBBIC ctpoenue. CBoiicTBa: MolekyisipHas wmacca, | OIIK-4
BelIeCTBa HEPTH. IUIOTHOCTh, PAacTBOPHUMOCTh, CTaOUIIBHOCTB.
AcdanbTeHsl. DneMEHTHbIN COCTaB.
CBoiicTBa: MOJEKYJIsSIpHAsi Macca, IUIOTHOCTD,
MOBEJICHUE TIPU HArpeBaHUHU, PACTBOPUMOCTD.
XUMHYECKOe CTpPOCHHE: THOPUHOCTD,
MOJUIUKINYHOCTh, HAJIMYUE TeTEePOaTOMOB.
Tunsl acdanbreHoB: MeTaiibl, BXOISIINE B
cocraB Hedpru. DopMbl UX CBA3M C
OpraHMYECKUMH BelleCTBaMU: MOPHUPHUHOBBIE
KOMIUIEKChl BaHAJMUS U HUKENS; KOMILIEKCHI
METAJJIOB ¢ ac(haabTCHAMH.
Tema 8. CoBpeMeHHbIE CoBpemennble npexacraBieHuss o crpoenun | OIIK-1,
TIPEICTABICHHS O He(tH u HEPTAHBIX cucteM. | OIIK-4
CTpOeHUH HedTH U MexmoneKkynspHbie B3aMMOJICHCTBUS
T —_— KOMITOHCHTOB ~HE(PTSIHBIX CHCTEM H HUX
npuponaa. Hedrsusie qucnepcHbie CUCTEMBI.
CHCTEM.
CpoiicTBa HEPTSIHBIX AUCIEPCHBIX CHUCTEM OIIK-1,
Tema 9. OcuoBHbIe | H METO/IbI ux MCCJICIOBAHMUS. OIIK-4
(busHKO-XHMIHECKE HucnepcHocts. [ToBepxHOCTh pazaena das
cBOMCTEA Hedytn 4 | M TIOBEPXHOCTHBbIC SIBIICHHS B HE(TAHBIX
JUCTIEpPCHBIX cucTemax. I[loBepXHOCTHO-
HEQTAHBIX  JMCHEPCHBIX | ,erppppe KOMITOHEHTBI He(TH.
CUCTCM. YcTOoWYnMBOCTh HE(MTAHBIX JUCTIEPCHBIX
CUCTEM. Peonoruueckue MOJIENH
MOBEACHUS  HEPTIHBIX  JUCTIEPCHBIX

CUCTEM. 3aBUCUMOCTb MX CTPYKTYpHO-
MEXaHUYECKUX CBOMCTB OT TEMIIEpPaTypHI.
BinsHne BHEMIHMX  BO3ACHCTBUH  Ha
(bU3NKO-XMMHYECKHE u
9KCIUTyaTallMOHHbIE CBOMICTBa HepTel u
He(TENPOIYKTOB




10

Tema 10. OcHoBHbIE
KOHIICTILIUU
MIPOUCXOXKICHUSA HEePTH U
rasa

OcHOBHBIE KOHIEMNINH TMPOUCXOXKICHUS
HepTH M Taza W 0Opa30BaHHS OCHOBHBIX
KiaccoB coeauHenuit Hedru. Teopus o
OMOTeHHOM  TMPOMCXOXKJACHUM  HedTH.
PazBurtue NPECTaBICHUN 00
OpPraHUYECKOM IPOUCXOXKICHUH HePTH.
OtkpbiTHe B HeTAX  OHOMONIEKYI,
nop¢upuHOB, M30IPEHOUIHBIX
YTJIEBOIOPO/IOB, HOPMAIBHBIX AJTKAaHOB OT
C17 u BBIIIIC, HOJIULIIKINYECKUX
yTJIEBOAOPO/IOB, JI0Ka3aTeIbCTBO
OpPraHUYECKOTo reHe3uca He(TH.
Heoprannueckas KOHILIENHUA
MIPOUCXOXKACHUS HehTH u rasa.
CoBpemeHHbIE MIPECTaBICHUS 00
obOpaszoBanuu HedTH U raza. OOpazoBaHue
OCHOBHBIX KJIACCOB YTJIEBOJIOPOJIOB HEPTH

OIIK-1,
OIIK-4

JJABOPATOPHBIE PABOTDBI

Taonuua 4.5.

No
/a

Tema

3aganue: BeimoaHuTh 1abopaTopHyto padoTy, yKa3aHHYIO IIpenoaBaresieM, ¢ COOI0ACHUEM
TEXHHUKH JIa0OPATOPHBIX pabOT M HOPM TEXHHUKHU 0€30MacHOCTH, 000CHOBATH 3aKOHOMEPHOCTH
MPOTEKAIOIIUX MPOIECCOB, TPOBECTH HEOOXOANMBIE PACUEThI, IIOCTPOUTH TpapuUECKe
3aBHCHMOCTH, B OTUYETE OTPa3UTh OTBETHI Ha BOMPOCHI, TEXHUKY 0€30MacCHOCTH IpH paboTe B
71a00paTOpHH, MPOMBIIUIEHHOE 3HAYEHUE HCITOJIb3YEMbIX METOIOB M METOJIHK.

=

CoNoORWN

JlaGopaTopHble padoThI M0 XUMHUM He(PTH U ra3a

Texnuka 6e3onacHoctu. BBonHas 6ecena.

Omnpenenenue WIOTHOCTH HEPTH

Omnpenenenne BI3KOCTHO-TEMIIEPATYPHBIX CBOMCTB HEPTH
Omnpenenenue coiep>kaHus BIaru

Ompenenenne GppakmOHHOTO cOCTaBa HEPTH

Omnpenenenue rpynnoBoro yrieBoJ0poJHOI0 COCTaBa
Omnpenenenne JIEMEHTHOTO cocTaBa He(hTH

Omnpenenenue cofepkaHus cepbl

Omnpenenenne coaep kaHusi BBICOKOMOJIEKYIISIPHBIX COSTMHEHUH

10 Omnpenenenne HaIMOJEKYISIPHOM CTPYKTYpbl HEPTH
11. HedrsHble nucnepcHble CUCTEMBI




4.3. Pa3nennl yueOHOM IMCOMIIJIMHBI, BUAbI Y4e0HOH NeATEeJbHOCTH U (POPMBI KOHTPOJISI
Tabnuua 4.6.
Pazensr qUCHUIUTNHBL, BUIBI YUSOHBIX 3aHATHI U (DOPMBI KOHTPOJIS.

Ounas popma 0O0ydeHHS

AyIUTOpHBIE s
)
3aHATUSA (B =
gacax) g*
= HaumenoBanue pasnena yueOHOM o | 5o g @DopMBbI TEKYILEro
= JOUCILUILINHBI. é § E é KOHTPOJISL yCIIEBAEMOCTH
ol o = a, 13 ]
= Tewma 3ansTHit =Sl e |8 § & | (no nedensm cemecmpa)
= s | EE|l E
[} Q. H = 3
= 2 X s
© s 2 =
s | =8| &
= | E O
CEMECTP Ne3
Tema 1. Hedts 1 mpupoHbIii Ta3.

1 XuUMUYeCcKuil cocTaB 6 8 6 KomnokBuym
He(PTH U HEPTIHBIX CHCTEM.

Tema 2. YrneBogopoasl HehTH U

2 Konnoksuym
Heprenpoaykros. [lapadhunossie 4 4 6
YTJI€BOA0POb! (AJIKAHBI).

3 Tema 3. HahreHOBBIE yrieBOAOPOABI 9 2 3 Konnoksuym
(IMKITOANTKAHBI) HEPTH.

4 Tema 4. Ankensl (oneduHBI). 4 2 Kosoxsnym

5 Tema 5. .ApomaTuueckue 4 4 KomnokBuym
yTII€BOJIOPOBI (apEHBI). ITucpbmennas pabora
Tema 6. ['eTepoaToMHBIE COCTUHEHUS 2

6 Komnoxsrnym
Hedru. Kucnopoaconepxkaniue 2 4

[TucbmenHas pabota
COCIMHEHUS

7 Tema 7. Cepoconepxaiine 2 2 4 Konnoksuym
COETMHEHUS] HEPTH [luceMenHas pabora

8 Tema 8. Azorconepxaniue 2 2 4 Komnoxksuym
COEJTMHEHUS] HEPTH.

9 Tema 9. Cwmono-acganbTeHOBbIE 2 2 4 KomnokBuym
BellecTBa HeTH. ITucbmenHas paboTa
Tema 10. CoBpemeHHbIE 2

10 Komnoxksuym
MIPEJCTABICHUS OCTPOEHU U HEePTU U | 2 4

[Mucemennas padora
HEPTSIHBIX JUCIIEPCHBIX CHCTEM.
Tema 11.0cHOBHBIE ¢uzuko-

11 . Komnoxsrnym

XUMHAYECKHe CBOiicTBa HepTH U |2 4 4

[TucbmenHas pabota
HETSIHBIX JUCIEPCHBIX CUCTEM.
Tema  12.0cHOBHBIE  KOHIIEIIINH

12 KomnoxkBuym
NPOUCXOXKACHUs HepTn W  rasza | 2 - 6
JIeKYUOHHOE 3aHAmuUe
HUTOrIO: 34 (32 |- 51




OuHo-3a04Has popma o0yUeHHS

AyIuTOpHBIC g
Q
3aHATUSA (B =
gyacax) g-
- HaunmenoBanue pazzaena yaeOHOH o | o s DopMBI TEKYIIETO
= JTUCUUTUIAHBL. E 5 % 2 | KOHTPOJISI yCIIEBACMOCTH
ol o = o Q o
= Tewma 3ansTHit =g |2 2 & | (nomeoenam cemecmpa)
= | 8 | =8 8
L o H = [3)
= = =5 o
S | = g
< 28 =5
S Q
CEMECTP Ne3
Tema 1. Hed1p 1 mpupoanblii ras.

1 XUMHUYECKUI COCTaB 1 2 12 | KomnokBuym
HeTH 1 HEPTIHBIX CUCTEM.

Tema 2. YrneBoaoposl HehTH U

2 FOPOL ¢ Konnoksuym
Hedrenpoaykros. [lapadhunossie 2 2 12
YTJI€BOA0PObI (AJIKAHBI).

3 Tema 3. HadrenoBbie yrieBoaopoabl 9 2 7 KomnokBuym
(IMKITOANKAHBI) HEPTH.

4 Tema 4. Ankensl (oneduHbI). 2 2 6 Kosoxsnym

5 Tema 5. .ApomaTuueckue 9 2 6 KomnokBuym
yTII€BOJIOPObI (apEHBI). ITucpbmennas pabora
Tema 6. ['eTepoaToMHBIE COCTUHEHUS

6 neptu. Kucnopoaconepxaiue 1 1 6 Romuioksiym

) p p [TuceMmennas pabora
COCMHEHUS

7 Tema 7. Cepocoaepxaiiue 1 1 5 Konnoksuym
coeanHeHus: HehTh ITucpmenHnas pabota

8 Tema 8. Azorconepxaiiue 1 1 6 Konnoksuym
COEJTMHEHUS] HEPTH.

9 Tema 9. Cwmono-acdanbTeHOBbIE 1 1 6 KomnokBuym
BellecTBa HeTH. ITuceMenHas pabora
Tema 10. CoBpemeHHbIE

10 Komnoxksuym
NIPEJCTaBICHNUS OCTpOeHH U Heptu 1 | 1 1 6

[Mucemennas padora
HEPTSIHBIX JUCIIEPCHBIX CHCTEM.
Tema 11.0cHOBHBIE ¢uzuko-

11 . Komnoxsrnym

XUMHUecKue cBoiictBa Heptn U |1 1 6

[TuceMmennas pabora
HEPTSIHBIX JUCIEPCHBIX CUCTEM.
Tema  12.0cHOBHBIE  KOHIIEIIINA

12 Konnoxksuym
IpouCcXoXaeHuss Heptm U rasza |1 6
JIeKYUOHHOE 3aHAmuUe
HUTOrIO: 16 |16 |- 85




3ao4Has popma o0yUeHHS

AyIuTOpHBIE g
3aHATUSA (B =
gyacax) g-
= HaumenoBanue pazzgena yueOHON o | 5o s @DOopMBbI TEKYILIETO
= JUCITUTUIAHBL. 2 | 25 2 | KOHTPOJISI yCIIEBACMOCTH
ol o = o Q o
= Tewma 3ansTHit =g |2 2 & | (nomeoenam cemecmpa)
= | 8 | =8 8
L o H = [3)
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CEMECTP Ne3
Tema 1. Hed1p 1 mpupoanblii ras.
1 XUMHYECKUI COCTaB 1 15 | KonnokBuym

HeTH 1 HEPTIHBIX CUCTEM.

Tema 2. YrneBogopoasl HehTH U

2 Hedrenpoaykros. [lapadhunossie 0,5 14 Komoksiym
YTJI€BOA0PObI (AJIKAHBI).

3 Tema 3. HadreHOBBIC yriIeBOAOPOIBI 05 10 KomnokBuym
(umkII0amKansl) HeTH. ’

4 | Tema 4. Anxenni (oneduubi). 0,5 10 | Konnoksrym

5 Tema 5. .ApomaTuueckue 05 10 | KommokBuym
yTII€BOJIOPObI (apEHBI). ’ ITucpbmennas pabora
Tema 6. ['eTepoaToMHBIE COCTUHEHUS 10

6 Hedtu. Kucnoponconepxkaniue 0,5 Komnoxsuym

’ [Tucpbmennas padora

COCMHEHUS

7 Tema 7. Cepoconepxaiine 05 10 | KomnokBuym
coeanHeHus: HehTh ' ITucpmenHnas pabota

3 Tema 8. Azorcoaepkamiue 05 10 | KomnokBuym
COEJTMHEHUS] HEPTH. ’

9 Tema 9. Cwmono-acdanbTeHOBbIE 05 10 | KommokBuym
BellecTBa HeTH. ' ITucbmenHas paboTa
Tema 10. CoBpemeHHbIE 10

Komnoxksuym

10 | npencrasnenus octpoeru u Hehbtn | 0,5
pea P b ’ [Mucemennas padora

HE(TAHBIX JUCTIEPCHBIX CUCTEM.

Tema 11.0cHOBHEIE ¢buszuko- 10
11 . 0,2 KomnokBuym
XUMHAYECKHE CBOiicTBa HepTH U
5 [TucemenHas pabota
HEPTSIHBIX JUCIEPCHBIX CUCTEM.

Tema  12.0cHOBHBIE  KOHIIEIIINA 10

12 | npoucxoxnenns HeTH U rasa g,z Komnoksnym
NeKYUOHHOE 3aHAMUe

4.4. IlpumepHasi TeMaTUKa pedepaToB, pacuyeTHbIX padoT, KypCOBBIX IIPOEKTOB
(pador)
Kypcosbie padotsi -Cemectp Ne 3- He npenycMOTpEeHO

Tembl pedepaToB
1 HampaBienne xumMuueckoil mepepaboTKH ajIkaHOB, [IMKJIOATKAHOB.

2 HanpaBiieHre XUMHIECKOU IepepaboTKH apeHOB.




3 IlepepaboTka KUCIOPOI- U a30TCOACPIKAIINE COCTUHEHU HEPTH M HEPTEITPOTYKTOB.

4 TlepepaboTka cepocoaepsKalux COeTMHEHUH HePTH 1 HEPTEITPOTYKTOB.

5 Tepmuueckuii KpeKUHT napaduHOB.

6 Katanutuueckuii KpeKuHT napaduHoB.

7 XUMHYECKHE OCHOBBI Ipoliecca THIPOreHH3aluu. PazHOBUIHOCTH THUAPOTEHU3AIIMOHHBIX
MPOLIECCOB.

8 KaranuzaTopbl ¥ MPOAYKTHl KATATUTUYECKOTO KPEKUHTa.

9 lllenoyHast OYMCTKA, CEPHOKHUCIIOTHASI OUHUCTKA.

10 Katanutuueckasi TMIPOOYUCTKA HE(YTU U HEPTETIPOTYKTOB.

11 Xyumuueckne OCHOBBI IOJIYYEHHS] CUHTE3 — I'asa.

12 XuMuueckre OCHOBBI TIOJIYYEHHS] METaHOJIa.

13 CunHTE3 MOTOPHBIX TOIUTMB Ha OCHOBE MporieccoB dumepa-Tpomina.

14 Xummnueckre OCHOBBI IEpepabOTKHU MOMYTHO-HEPTSIHOTO ra3oB.

15 Oxpana okpykaroleit cpeipl mpu rnepepadoTke HeTH U rasa.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

OOpa3oBaTeNbHBI MPOLECC MO AWCHUIUIMHE OpPraHu30BaH B ¢GopMe YYEeOHBIX 3aHATHN
(koHTakTHast pabora (ayIMTOPHOH ¥ BHEAYIUTOPHOH) OOy4YarOMMXCS C NpenojaBaTeieM u
caMmocTosiTeNIbHas paboTa o0ydaromuxcs). YueOHble 3aHATUS MIPEJICTABICHBI CISAYIOIMMHU BUJAMH,
BKJIOUas yueOHBIC 3aHATH, HAPABJICHHBIC HA TIPOBEICHIE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH:
JEeKIMHU (3aHATHA JEKIIMOHHOTO TUIIA), B TOM YHUCIIE B BUJIE PE3EHTALIN;

CEeMMHAapBbI, IPAKTUUYECKUE 3aHATHUSA (3aHATHUS JJaOOPaTOPHOIO M CEMUHAPCKOTO TUIA);

TpYIIIOBEIE KOHCYJIBTALINN;

WHJIWBHUIYAJIbHBIC KOHCYJIbTalln n HUHBIC yqe6Hble 3aHATUA, npeaycMaTpuBaromme
UH/IMBUYalIbHYIO0 paboTy MpenoaaBatesis ¢ 00yJaronumcs;

camocTosITeNbHas paboTa 00y4aroIuXCs;

3aHATUA UHBIX BUJIOB.

Ha y4eOHbIX 3aHATHSX OOydYaromIMecs BBHIMOJHSIOT —3alUIAHUPOBAHHBIE  HACTOSIIEH
OporpaMMoOil  OT/AedbHbIE BHJBI y4eOHbIX paboT. VYueOHoe 3amaHue (pabora) cyMTaeTCs
BBITOJIHEHHBIM, €CJIM OHO OIIEHEHO IPET01aBaTeNIeM MOJI0KUTEIbHO.

B pamkax camocToATensHOM paboThl 00YJaOIIHECs OCYIIECTBIISIIOT TEOPETHUECKOE N3YUCHNE
JUCHUIIIIMHBI C y‘IéTOM JICKOIMOHHOI'O MaT€puraia, rOTOBATCA K IIPAKTUYCCKUM 3aHATUAM, BBITIOJIHAIOT
JIOMAIIIHEe 3a/1aHusl, OCYIIECTBIIAIOT MOJTOTOBKY K POMEXYTOYHON aTTeCTallUH.

ConepxaHue JAUCUUIUIMHBI, BUIBI, TEMbl Y4YEOHBIX 3aHATUH U (QOPM KOHTPOJIBHBIX

MEPONPUITHIA JUCHMIUIMHBI TpEACTaBiIeHbl B paszjlene S5 Hacrosmed mnporpaMMmbl U (ouzae



OLICHOYHBIX CPEJICTB MO TUCIUILIUHE.

Tekymas arrectauus no aucuuIiuinHe (Moay/m). OrneHuWBaHHE OOYYarOIIETOCsS Ha
3aHATHUSIX OCYILLECTBIISIETCSI B COOTBETCTBUM C IOJIOKEHUEM O TEKYILEH aTTeCTaluy 00yJarolluxcs B
YHHUBEPCUTETE.

[To utoram Tekyiel aTTectaluu, BeAYIIHA MpernogaBaTesb (JIEKTOP) OCYLIECTBIIAET AOMYCK
oOyuJaromerocst K MpoMeXyTO4YHOM aTTecTaluu.

Jonyck K NPOMEXKYTOYHOH AaTTecTAllMH MO AUCHUIUIMHE (Moay.ar). OOydarormmiics
JIOMYyCKAeTCs K IPOMEKYTOUHOM aTTecTalliy MO AUCIUIUIMHE B CIydae BBINOJHEHHS MM BCEX
3aJaHUN U MEPOIPUATHI, MPEAYCMOTPEHHBIX HACTOSAILIEH MPOrpaMMOIl JUCHUIUIMHBL B IMOJHOM
o0weme. [IpenogaBaTens UMEET MPaBO U3MEHATH KOJIMYECTBO U COJAEPIKAHKE 33aJJaHUl, BbIIaBAEMbIX
obOyyarouMcs (00ydaromeMycsi), UiCX0As U3 KOHTUHTeHTa (YPOBHS MOATOTOBICHHOCTH).

Jomyck oOydaromierocss K MPOMEXKYTOYHOW aTTECTallMM MO AUCIUIUIMHE OCYIIECTBIISET
npenojaBaresib, BEAYIIUI ceMUHAapCKUe (IPaKTUUECKHUE) 3aHATHUS.

OO6yuaromuiics, UMEIONINi yueOHbIe (aKaJeMUYeCKHe) 3aJ0KEHHOCTH (TIPOIYCKU y4eOHBIX
3aHATUMN, HE BBHIMTOJHUBIINI YCIENIHO 3a1aHus(e)) 00s13aH 0TpaboTaTh UX B MOJTHOM O0OBEME.

OTpadoTka y4eOHBIX (aKageMUYeCKHX) 3a10/KEHHOCTEeH M0 AUcHMILIMHE (Moay o). B
cy4yae Hajauuus ydeOHOH (aKageMHUYecKOM) 3aJI0JDKEHHOCTH M0 JUCIUIUIMHE, OOYydYaroIIuiics
oTpabaTbIBaeT MPOMYILEHHbIE 3aHSATUS U BBIIOJHAET 3alVlAHUPOBAHHBIE U BbIJIAHHBIC
npenogaBareneM 3aganus. OTpaboTka MPOBOIUTCS B EPUO CEMECTPOBOTO OOYUEHHUS UITH B IEPUOJ
CECCHU COTJIaCHO rpauKy (paciucaHmio) KOHCYJIBTAIUH MTPETI0o1aBaTelsl.

OOyuaromuiicsi,  MPONMYCTUBIIMK  JIeKYuoHHoe  3ansamue,  O0s3aH  TPEIOCTABUTH
npenofaBaTento  pedepaTUBHBIM  KOHCHEKT  COOTBETCTBYIOIIETO — pasfena  y4yeOHOH
MOHOTpadUYECKO TUTEpaTyphl (OCHOBHOM M JOMOJHUTEIHHON) MO paccMaTpUBaeMbIM BOMPOCAM B
COOTBETCTBUU C HACTOSIIIEW MPOTPaMMON.

OOyuaromuiicsi, TPOMYCTUBLIUN npakmuyeckoe 3aHsamue, OTpadaThiBaeT €ro B ¢opme
pedepaTHBHOTO KOHCIIEKTa COOTBETCTBYIOIIETO pa3jenia yueOHOM U MOHOTpadUdYecKoi TuTepaTyphl
(OCHOBHOW W JOIOJIHUTENBHON) MO paccMaTpUBAEMbIM HA MpaKMuyeckoM 3aHATUU BOMPOCAM B
COOTBETCTBUM C HacCTOALIEH mporpammoi wiu B ¢opMe, MpeasIoKeHHON npenonasareneM. Kpome
TOT0, BBINOJHSET BCe yueOHbIE 3a/aHus. Y4yeOHOe 3aJaHhe CUUTAETCS BBIIOJHEHHBIM, €CIIH OHO
OIICHEHO MpernoAaBaTeIeM MOJ0KHUTENBHO.

[IpenogaBaTens WMEET MPAaBO CHU3HUTH OAJbHYIO (B TOM YHCIE PEHTHHTOBYIO) OIICHKY
oOyuJarolieMycst 3a HEBBIIIOJIHEHHOE B CPOK 33/1aHKeE (TI0 HEYBAKUTEIbHON IPUUUHE).

IIpome:xxyToyHasi arrecTalus N0 JMCHMIVIMHE (MoayJro). PopMOl IPOMEKYTOUHOH
aTTecTalliy MO JUCIHUILIMHE ONpeIe]IeH dK3aMeH.

HpOMC)KYTO‘-IHaH aTTeCTanusa 06yqarom1/1xc;1 OCYHICCTBIIACTCA B COOTBETCTBUHU C IMMOJIOKCHUCM



0 TPOMEXYTOYHOH aTTeCTaluy OOy4alOUIMXCsl B YHHUBEPCHUTETE M OLICHMBACTCS B COOTBETCTBHU C
MIPUHSATOMN B By3€ OAIBHO-PEHTUHTOBOM CHCTEMOM.
Onenka 3HaHUI OOYYalOIIETOCs OLEHHBAETCS 1O KPUTEPHUSAM, IMPEICTaBICHHBIM B (HOHIE
OLCHOYHLIX CPCACTB 10 JUCHHUIIIINHEC.
6. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI 111
CAMOCTOSATEJBHOU PABOTHI OBYYAIOHIUXCSA O AUCIUITVIMHE
CamocrosTenpHas paboTa CTYIEHTOB CIIOCOOCTBYET TJIYOOKOMY YCBOGHHIO Y4eOHOTO
MaTepuaiga W PpPa3BUTUI0 HaBBIKOB oOpa3zoBaHus. CamocrosiTelbHas paboTa MpeanoJaraet
CIICTYIOIIIE OCTABIISIOIINE:
-paboTa ¢ TEeKCTaMH: Yy4eOHUKaMH, CIIPABOYHUKAMH, JTOTIOJHUTEIBHON JINTEPATypoOH, a TaKkKe
popadOTKa KOHCIIEKTOB JICKIIHIA;
- BBITIOJIHCHUE JOMAITHUX SaIIaHI/Iﬁ " pacyCTOB,
- paboTa HaJ TeMaMH ISl CAMOCTOSTEIIEHOTO N3YYEHUS;

- y4acCTue B pa60Te CTYACHUYCCKUX HAYUHBIX KOHCI)epeHHHfI, OJIMMIIMA/,

6.1 Conep:xanue IMCUMIVIMHBI «XMMHA He(PTH U ra3a» JAJs CAMOCTOSITEIbHOT0 H3yYeHHU
Tema 1. Heprb n npupoanblii ra3. Xumudeckuii cocraB HegTy 1 HeTSAHBIX CHCTEM.
KOJLIOK8UYM, NPUMEPHbIE B0NPOCHI.

Ponp yraneBogopoaHoro ceipps B 3koHOMHKe Poccun. O0beM 100buM He(pTH U rasa.
CooTHoIIEHHE TEMIIOB PAaCXOA0BAaHUS U IPUPOCTA 3al1aCOB YIJIEBOAOPOIOB. 3HAUE€HUE 3HAHUH O
XUMHYECKOM COCTaBE€ U CBOMCTBaxX HedTel M razoB. XMMHUECKUNA COCTaB HEPTH U HEPTIHBIX
cucreM. CoctaB u cBoiictBa Hedrel. @DU3MKO-XMMHUYECKHE CBOHCTBa HedTel U
HEPTENPOIYKTOB.

CoctaB HeQTH (IEMEHTHBIN, TPYNIOBOM, (PpaKUMOHHBINA, M30TONHBIN. MuHepaabHbIE
KOMITOHEHTHI HedTu Posib yrieBogopoaHOro cwiphsi B dKOHOMHKE Poccun. O0beM m00bun
HepTH U ra3a. COOTHOILIEHHE TEMIIOB PAacXOJIOBaHMS M IPHUPOCTA 3aracoB YIIEBOAOPOIOB.
3HayeHre 3HAHUM O XUMHUYECKOM COCTaBe M CBOIcTBax HedTell u razoB. XMMHUYECKHI coCTaB
HepTu U HeTsaHbIX cucteM. CoctaB u cBoiicTBa Hedrel. DU3MKO-XMMUYECKHE CBOICTBa
HepTell u HedrenpoayktoB. CoctaB HedTH (PJIEMEHTHBIM, TpYNNOBOH, (PaKIUOHHBIH,

HW30TOIHBIM. MI/IHepaJ'IBHLIe KOMITIOHCHTbBI He(bTI/I

Tema 2. Yraesoaopoabl Hepru M Hedprenpoaykros: IlapaduHoBbIe yriieBoa0poabI
(ankanbl).
KOJIOK6UYM, NpUMEpHble 60NPOCHL:

Anudarnyeckue HachllleHHble (mapaduHOBbIe) yrieBogopoabl. CTpoeHue U U3oMepus



aJKaHOB (HOpMaJbHOTO M M30cTpoeHus). Homenknarypa. ®usnueckue cBoWcTBa mapaduHOB.
XUMUYECKUE CBOMCTBA ankaHOB. Peakiuu 3aMelieHusi B MPEAESIbHBIX YIJIEBOJOPOJIAX.
CB00OIHO paiMKaIbHBIE peakiuu napadunos. M3ompeHoBbIe yrIeBOI0POIBI

RUCbMEHHAs paboma , npuMepHbie ONPOCHL:

["a3000paznble xuakue, TBEpAbIe ankaHbl. CTpoeHHe, H30Mepus aIKaHOB (HOPMaJIbHOTO U
uzoctpoenusi). IlpaBuna XKeneBckoit HOMEHKIATyphl IS ankaHoB. CojepKaHHE ajJKaHOB B
HePTSIX W TMONMyTHBIX Tazax Pdusnyeckuwe cBoiicTBa ankaHoB. Dusnyueckne M XUMHUYECKHE
CBOICTBa MapaMHOBBIX YIIIEBOAOPOJIOB. XHMMHUYECKHE CBOWMCTBA alKaHOB. XJIOPHPOBAHHE

napaduaoB. OKucIeHHEe MpelebHbIX YTIIEBOI0POIOB

Tema 3. HadgreHoBBI€e yIi1eBOAOPOABI (HIMKJI0AIKAHBI) HeQTH.

KOJIOKUYM, NPUMeEpPHble 60NPOCHI.

Homenknarypa u cTpoeHne HapTEHOBBIX (IMKIAHOBBIX) YIJIEBOJOPOIOB. Tpex-,
YeThlpeXx-, MATU-, MIECTHU-WICHHbIE LMKIIbL; MOHO-, OW-,TPUIMKINYECKHE U JIp. HaQTEHOBBIC
yrieBogopoabl. M3omepus unukinaHoB. KoHdopmamuu nMKIOrekcaHa: Kpecio, BaHHAa U
NPOMEXYTOUHasl TBUCT-KOH(popmMarus. Pu3ndeckne M XUMHUECKUE CBOMCTBA IUKIOAIKAHOB.
[TosryueHue UKIAHOB U3 APOMAaTUYECKUX COEIMHEHUN

nUCbMEHHAs paboma , npumepHble ONPOCHI:

[uc- wu TpaHCc-U30MepUs LUKIOAIKAaHOB. Du3nueckue CBOWCTBA LUKINYECKUX
anmpatuaeckux yraeBogoponoB. CozaepkaHue HA(PTEHOBBIX YIIIEBOJIOPOIOB B HEPTH W
pacnpenesenre ux 1no ppakiuusM npu neperoHke

Tema 4. Auikensl (01epuHBI).

KOJLIOK8UYM, NPUMEPHbIE B0NPOCHI.

Homenknarypa u u3omepuss HENpeAeNbHBIX YIJIEBOJIOPOAOB (ankeHoB). dusznueckue u
XUMHYECKHE alIU(PaTUYECKUX HEMpPEeNbHbIX YIIIEBOAOPOIOB. MeETOabl MOTYyYEHHUS! aJKEHOB.
XHUMHYECKUE CBOMCTBA

RUCbMEHHAs paboma, npumepHvle 60NPOCHL.

N3omepust anudaruyeckux HeEmpelenbHbIX YIiIeBoJopo10B. JKeHeBckas HOMEHKIaTypa
ankeHoB. CoJep)kaHue aJKEeHOB B HE(TIX M MOMYTHBIX razax. HempenenbHble YIriieBOAOPOBL,
oOpa3yromuecs

B Impoueccax  mnepepabotku  HepTH. OOIacTH  HMCIOJIB30BAaHHMS  AJIKEHOB.
[Tonmumepuszanns
Tema 5. ApomaTuyeckue yriieBoaopoabl (ApeHbl).
KOJLIOK8UYM, NPUMEPHbIE B0NPOCHI.

CpoiictBa. Apensl. Cocrta, pacnpeneneHue 1o ¢pakuusm Hedtu. Crpoenue,



dusnueckue U XUMHUYeckue cBoiicTBa. IlpaBuna opueHTanuu B peakUusX MIEKTPO(UIBHOTO
3aMeIlleHUs B apoMaTHYeCKOM Kouiblie. [IprMeHeHre apeHOB B OpraHUYeCKOM CHHTE3E.
nucoMeHHas paboma, npumepHvle 60NpPoChHl:

W3omepust apomMaTHYecKMX  yriaeBoaopoaoB. HoMeHknaTypa, CTpoeHHE apeHOB
(MOHOIMKIIMYECKUE, OWIUKINYECKHEe, TpH-, TeTpa- W Jp. HOJUIMKIMYSCKUE AapeHBI),.
Copneprxanue apeHOB B He(TAX U UX pacnpeneneHue no gpakuusm. CoOTHOLIEHHE pa3IMYHbIX
TUIIOB apPEHOB B HE(TIX.

Tema 6. I'erepoaToMubie coequHenns HepTu. Kuciiopoaconep:xammue coeinHeHUust

KOHMPONbHAs paboma, npumepHvle ONPOCHI.

Anudarnyeckue cuuptsl. HoMenknarypa cnupros. @usnyeckue 1 XMMUYECKHE CBOMCTBA
cnuptoB. @enonel.  CpoiictBa  ¢enonoB. KapOoHoBBIE  KHCIOTHI — anudaTHdeckoro,
apoMaTu4eckoro, HadTeHoBoro psja. Hewrpanpable coenuHeHus: HeTH. KeTOHBI, JTaKTOHEI,
npoctele W cinoxkHble 3¢upsl  Kucnopoxaconmepxkammue coenuHEHHS HEPTH KHCIOTO U
HelTpanpHOro xapakrepa. Homenknarypa kapOOHOBBIX KHCIIOT.

RUCbMEHHAs paboma , npumepHble ONPOCHI:

CopnepxaHue KHUCIOPOACOAEPKAILIUX COCAUHEHUM B HEPTIX pa3iIMyHBIX THUIIOB
Pacnpenenenne KuCIOpOACOACPKAIMX COCTUHEHUN IO (pakuusM IpH TEeperoHke HedTu.
CaoiicTBa KapOOHOBBIX KUCIIOT. [IoBepXHOCTHAs! aKTUBHOCTb COJIel KapOOHOBBIX KUCIIOT. boiee
BBICOKAsi aKTUBHOCTb COJIEH Ha()TEHOBBIX KUCIIOT.

Tema 7. Cepocoaep:kaiue coeIMHeHUs He(pTH KOJUIOKBUYM, IPUMEPHBIE BOIIPOCHI:

CXoncTBO M pa3Muue CepocoAEpKallluX COEAMHEHHH C KHUCIOPOACOAEpKaIlUMU
coeMHEeHUsIMU. MepkanTaHbl (QJIKWITHOIB U apWITHOJBI). DU3NUECKHEe M XUMHYECKHE
cBoiicTBa. boiblias KUCIOTHOCTh THOJIOB IO CPaBHEHHUIO €O crupTamu. uamkuicynbQuabl.
Xumnueckue cBoiictBa. quankunaucynsdunel. Jpyrue cepocoaepkamiye coeuHeHns HEPTH.
BnusiHue cepocopepxkammx COEAUHEHMM Ha CBOWCTBA HE(TSIHBIX TOIUIMB U IPOIECCHI
HedTenepepaboTKu.

nUCbMEHHAas paboma, npumMepHvle 60NPOCHL.

Obmee coxepxanve cepbl B HePTsIX. DOpMbl HaXO0XKJIEHUS cepbl B HE(PTHU: CEpBI:
JJIEeMEHTapHasl, CEPOBOAOPOJ, MepKanTaHbl, anudarudeckue CyabQuabl U AUCYITbOUIBI,
UKJINYeckre HaTeHOBbIE CyNb(UIbI, apOMaTHUYECKUE CYIb(GUAbI, THOPEHbI, OEH30THOPEHBI U
ap. Mx conmepxanue B HeTH M BIMAHUE HA CBOICTBAa MONy4aeMbIX HE(TEMPOIYKTOB.
Pacnipenenenue cepocoaepkalux COeIUHEHHMH Mo (pakuusM mpu neperoHke Hedgru. Ceszb
KOJIMUECTBA Cephl C TUIIOM HedTel

Tema 8. A3orcogep:kamme coeIMHeHUS] He(TH. A30TcoaepkKalue COeTUHEHHS

He(TH.



KOJUIOKBUYM, IPUMEPHBIE BOIPOCHI:

Amudatnueckue amusbl. Knaccudukamuss aMHHOB M WX HOMEHKIatypa. llepBuunsie,
BTOpUYHbBIE, TPETUUHbIE AMUHBl U YETBEPTUYHbIE AMMOHHUEBBIE COEIMHEHUA. ApoMaTHYECKUe
amuHbl (aHwinHbl). Du3nyeckue U XUMUYECKHE CBOWMCTBA aMHMHOB. ApOMaTHYECKHE
rerepounknndeckue amunsl. [Iupuaun. Xunonus. M30XuHOMMH.

nUCbMEHHAsi paboma, npumepHvle 0NPOChL:

A3OTHCTBIE COEAMHEHUS He(PTH, SBISIOMIMECS OCHOBaHMAMHU. MalOOCHOBHBIE U
HEHTpalbHbIE a30TUCTBIE COeqUHEeHUs HeTH. Pacmpenenenue a30Tcoiep:KalluxX COSAMHEHHIH
no ¢pakuusM npu neperonke Hedtu. BrausHue azoTcoiepkammux COeIMHEHUN Ha CBOICTBa
He(TSHBIX TOIUIMB M MpoIecchl HedTernepepadboTKH.

Tema 9. Cwmono-achanabteHoBbie BemecrBa HepTH. Cmoso0-achaabTeHOBBIE
BellecTBa HePpTH.

KOJLIOK8UYM, NpUMEpPHble 80NPOCHI:

Cwmodnbl. DnemMeHTHBIN cocTaB. XumMudeckoe cTpoeHrue. CBOMCTBA: MOJEKYIIsIpHAs Macca,
IUIOTHOCTh,PACTBOPUMOCTh, CTa0MIIBHOCTh. AcdanbTeHbl. DIeMeHTHbI cocTaB. CBolcTBa:
MOJIEKYJISIpHAsi Macca, IIOTHOCTh, IIOBEJIEHUE NIPU HArpeBaHUU, PACTBOPUMOCTh. XUMHUYECKOE
CTPOCHHUE: TUOPUAHOCTH, MOIMIUKIMYHOCTh, HAJIMYUE TeTepOaTOMOB. THIBI ac(aabTCHOB.
Mertamnbl, Bxonsuie B coctaB Hepru. DOpMBI UX CBSI3U C OpPraHUYECKUMH BEIIECTBAMHU:
nopUPUHOBBIE KOMILIEKCHI BaHAIUsl U HUKEJS; KOMILIEKChI METaJNIOB ¢ acanbTeHaMHU.

NUCbMEHHAsl paboma, npumMepHvle 0NPOCyl:

Metonuku BblIEIEHUST U3 HEPTU acQalibTEHOB, CMOJ U Maceld. UTo Takoe CMOJbI IO
XUMHUYECKOMY cocTaBy? Kakue THUIIBI XMMHWYECKHMX COEOUHEHMHM BXOASAT B COCTaB CMOJ?
[ToBenenue cmon M acanbTeHOB npu HarpeBaHuHM. HeoOxoaumble ycioBus Ui B3aUMHBIX
NePEexXo0/I0B cMOJI B ac(aabTeHbl U acPalbTEHOB B CMOJIbI (TEMIEPATyphl, KaTalu3aToOpsl U Jp.).
Tunsl achanbTeHoB. Pacnpenenenue acdanbreHOB B HeTAX, a Takke MO (PpakuusM MOpu
neperonke Hedtu. Biusinue achanbreHoB Ha mpouecckl HedrenepepaboTKH U UCIOIb30BaHUE
HEPTENPOAYKTOB

Tema 10. CoBpemMeHHBble MNpeACTaBJIeHMA O CcTpoeHMH HedpTH U HePTAHBIX
JAUCIIEPCHBIX CHCTEM.

KOJLIOK8UYM, NPUMEPHbIE BONPOCHL:

CoBpeMeHHbIE  TpPEACTABICHHUA O CTPOEHHMM HePTH U  HEPTAHBIX  CHCTEM.
MexMoneKkyasipHble B3aUMOAEMCTBHUSI KOMIIOHEHTOB HE(QTSAHBIX CHCTEM W UX MpUPOA.
Hedtsnble qucnepcHble CUCTEMBI.

RUCbMEHHAs paboma, npumMepHbvle 60NpPOCyL.

[TpocTpaHcTBEHHBIE HAJAMOJIEKYJISIpHBIE CTPYKTYpbl HedTu. CroXHas CTPYKTypHas



eauHUIAa. Munemisl XapTiun U JUHAMHKA MX OOpa3oBaHMsI U pa3pylleHHs. Accouluanus B
He(TAHBIX AUCIEPCHBIX cucTeMax. CyIHOCTh U MPUYUHBI accoruanuu. Poib acanbreHoB npu
o0Opa3oBaHuM acconnaroB. BinusHue mapaguHoB Ha npoueccs 00pa30BaHMs HAIMOJICKYIISIPHBIX
CcTpykTyp. HMepapxuueckass CTpyKTypHas oOpraHu3anus HePTIHbIX cucteM. Kiacrepsl.
®dpakTaibl

Tema 11. OcHoBHbIe (PU3NKO-XMMUYECKHE CBoiicTBa HedTH M HePTAHBIX
JAUCIIEPCHBIX CHCTEM.

KOJLIOK8UYM, NPUMEPHbIE B0NPOCHI:

CaoiicTBa He()TAHBIX TUCHEPCHBIX CHCTEM M METOJbl MX HcceloBaHus. JlHMCIepcHOCTb.
[ToBepxHOCTh pazzena (a3 ¥ MOBEPXHOCTHBIC SBJICHHSI B HEPTSIHBIX JUCIEPCHBIX CHCTEMAaX.
[ToBepXHOCTHO-aKTUBHBIC KOMIIOHEHTHI HE(TH. Y CTOHYMBOCTD HE(PTIHBIX JUCIIEPCHBIX CHCTEM.
Peonoruueckue mozenu MoOBeNEHUS HEQTAHBIX TUCHEPCHBIX CHUCTEM. 3aBUCHUMOCTb HX
CTPYKTYPHO-MEXAHMYECKUX CBOMCTB OT TEeMIEpPATypsl. BiMsHME BHEIIHUX BO3JACHCTBHHA HA
(buU3UKO-XMMHUYECKHE U IKCILTyaTalluOHHbIE CBOMCTBA HeTel U HEPTENPOIyKTOB.

NUCbMEHHAs pabom , npumepHbvle 80NPOCHL:

[ToBepxHOCTh pa3znmena (a3 W TOBEPXHOCTHBIC SBJICHUS B HE(PTAHBIX AUCIEPCHBIX
cucreMax. [lOBEpXHOCTHO-aKTHBHBIE KOMIOHEHTHI He(TH. YCTOHYMBOCT HE(TIHBIX
JTUCIIEPCHBIX cucTeM. Peonornyeckue MoAeNnu MOBEACHHS] HEPTSHBIX IUCHEPCHBIX CHUCTEM.
3aBUCUMOCTb UX CTPYKTYPHO-MEXaHUYECKUX CBOMCTB OT Pa3JIMUHbIX 1APAMETPOB.

Tema 12. OcHOBHble KOHUENIUH TPOUCXOXKIEHUSA HePTH M Tra3a KOHMPOIbHAA
paboma, npumepHvle 0NPOCyI:

OCHOBHBIE KOHIIETILIMU MPOUCXOXKACHUS HEPTU U ra3a U 00pa30BaHUs OCHOBHBIX KJIacCOB
coeauHenuilt Hedtu. Teopust 0 GMOreHHOM MPOUCXOXKAeHUU HedTU. PazBuTHe mpeacraBieHuit
00 opraHuyeckoM mIpoucxoxaeHuun HepTu. OTKpbITHE B HEPTIX OMOMOJIEKYN, MOP(PUPUHOB,
M30IPEHOUIHBIX YIJIEBOJIOPOI0B, HOPMAIbHBIX ankaHoB oT C17 u Bbllle, MOJULIUKINYECKUX
YIJI€BOAOPOAOB, JOKa3aTeNbCTBO OpraHuueckoro reHesuca Hedtu. Heopranuueckas
KOHIIETIIUST MPOUCXOXKAeHUsT HepTH M ra3a. CoBpeMeHHbIE MpPEJCTaBICHHUS 00 00pa30BaHUU
HedtH U raza. OOpa3oBaHUE OCHOBHBIX KJIACCOB YIJIEBOJOPOJ0B HeGTU. Teopuss o GMOreHHOM
npoucxoxaennn  Heptu.  M3ompeHoumasi-Omomapkepsl  Hedreir. Craaum  mporiecca
npeoOpa30BaHus PACCESTHHOTO OpraHnyeckoro eniectsa. OcaakoHakoruieHne. buoxumudeckoe
pa30XkKeHNe KOMIIOHEHTOB OpPraHMYECKOro BelecTBa. Bo3pactanue copepxaHus JIUMNHI0B, KaK
HanboJiee YyCTOMYUBOU (PPAKIIMHA OPTAaHUUECKOTO BEIIECTBA MO OTHOMIEHUIO K MUKPOOHATFHOMY
Bo3aeiicTBuio. Pa3BuTue mpencraBieHH 00 OpPraHMYECKOM TPOMCXOXKICHUH HeTH.
Heopranuueckass KOHLENIUS NPOUCXOXKIEHUS HedTH U raza. HedTu KpuCTaNIM4ecKkoro

(I)YH,Z[E[MCHT&. COBpCMeHHBIe MNpEaACTaBJICHUA 00 06pa30BaHI/II/I OCHOBHBIX KJIaCCOB COCAUHECHUM



He(TH U raza.

6.2.MeT0111/1qec1me YKazaHnud AJsd oﬁyqamumxcﬂ M0 OCBOCHHUIO JTUCHUITIINHBI (MOZ[y.J'Iﬂ)
MeTtoauueckue YKa3zaHusa HNOpCAHA3HAYCHBI JJis1 IMOMOIIA 06yqa10u11/1Mc;1 B OCBOCHHUU
mMarepuajia. I[J'ISI YCIICHIHOI'O O6y‘IeHI/I${ 06y‘1&10H.IPII>inI OOJDKEH T'OTOBUTHCA K JICKIIMHU, KOTOpas

SBJISICTCS] BXKHEHIICH (hopMOi opraHu3aiuu yaeoHoro nporecca. JIekius:

3HaKOMHT C HOBBIM y4€OHBIM MaTepHallOM,

— pa3bACHSET yueOHbIEC FIEMEHTHI, TPYAHbIC I TOHUMAaHHUS,

— CcHCTEeMaTH3UpyeT y4eOHBI MaTepua,

— OpHEHTUPYET B y4eOHOM mpoIriecce.

Iloozomoeka K nekyuu 3aKII0YaeTCs B CIEAYIOIIEM:

— BHHUMATEJIBHO MPOYUTANTE MAaTEpUAN IPEABbIAYIICH JIEKIINH,

— BBIICHUTE T€MY IPEACTOsIIEH JIEKIUH (110 TEeMaTUYECKOMY IUIaHy, 0 HHPOPMALIUH JIEKTOpa),

— O03HAaKOMBTECh C YUEOHBIM MaTEPHAIIOM 10 Y4EOHUKY U Y4EOHBIM MMOCOOUSM,

— mocTapaiTech ONpPeNeIUTh MECTO U3y4aeMON TEMbI B CBOEH PO eCCHOHATBLHON MOATOTOBKE,

— 3aIUIIMTE BO3MOXKHBIE BOTIPOCHI, KOTOPHIE BHI 33/IaJIUTE JIEKTOPY Ha JIEKITUH.

Iloozomoeka k npakxmu4eckum 3aHAMUAM.

— BHUMATEJIbHO NPOUYUTANWTE MaTepuan JEKUUi, OTHOCIIUXCA K JaHHOMY CEMHUHApCKOMY
3aHATHUIO, 03HAKOMBTECh C y4EOHBIM MaTEpPHAJIOM IO y4YEOHUKY U y4eOHBIM [TOCOOUSIM,

— BBINULINTE OCHOBHBIE TEPMUHBI,

— OTBEThTE HAa KOHTPOJBHBIE BOINPOCHI 10 CEMHHAPCKUM 3aHSATHAM, TOTOBBTECh JaTh
pa3BEpHYTHIM OTBET Ha KAX/bI U3 BOIPOCOB,

— ompenenuTe, Kakue ydeOHBIE SJIEMEHTHl OCTAIUCh JUIsI Bac HESICHBIMH W TIOCTapaiTech
NOJYyYUTh Ha HHUX OTBET 3apaHee (10 CEMUHApCKOro 3aHATHS) BO BpeMs TEKYILUX
KOHCYJIBTALIMM IPEeroJaBarTes,

— BBINOJIHUTE JJOMAIIIHEE 3a/1aHue.

Vyrure, 9To:

— TOTOBUTBHCS MOXXHO WHAWBHUIYAIbHO, NapaMH WJIM B COCTaBE€ MaJlod TpyMIbl (TOCIeaIHue
ABIsAOTCA 3¢ HEeKTUBHBIMU (hOopMaMu pabOTHI);

— pabouyast mporpaMMa JUCHMIUIMHBI B YaCTH IIeJIeH, MepeyHio 3HaHUM, yMEHUIl, TEepPMHUHOB U
y4eOHBIX BOITPOCOB MOXKET OBITh MCITOJIb30BaHA BAMH B KaueCTBE OPHEHTHUPA B OPTaHU3AIINU
o0OyueHusl.

Iloozomoeka xk npomescymounou ammecmayuuy. K mpoMexyTOYHOH aTTecTalluu HEOOXO0JMMO
TOTOBHTHCS IEJICHATIPABICHHO, PETYIISPHO, CHCTEMATHYECKH | C TIEPBBIX JHEH 0OyUeHHs 0 TaHHOK

JUCHUITIINHE. ITomBITKH OCBOHWTH AUCHUIUIMHY B HEPUOT SaqéTHO-BK?)aMeHaHI/IOHHOﬁ CECCHUH, KakK



MIPaBUJIO, TOKA3bIBAIOT HE YIOBIETBOPUTEIbHBIC PE3YIbTATHI.
B camoMm Hagasie ygeOHOro Kypca MO3HaKOMBTECh C pa0odeil MporpaMMOi NUCIMIUIMHBI U
Jpyroi yueOHO-METOUYECKON JOKYMEHTALMEH, BKIIOYAIOIIUMHU:
— TIepeueHb 3HaHUN U YMEHUH, KOTOPBIMHU 00yJaroIIUiiCs TOJKEH BIAJCTh;
— TeMaTUYeCKHE IJIaHbl JIEKIUI U MPaAKTUYECKUX 3aHATUH;
— KOHTPOJIbHBIC MCPOIIPUATHUA,
— y4eOHUKH, yueOHBIE TOCOOHS, a TAKXKE IJCKTPOHHBIE PECYPCHI;
— TepeyeHb FK3aMEHALMOHHBIX BOIIPOCOB (BOIIPOCOB K 3aUETY).
[Tocne sToro y Bac TOMMHKHO CPOPMHUPOBATHCS YETKOE MpeICTaBlIeHHE 00 00beMe U XapakTepe
3HAHUW M yMEHUH, KOTOpbIMH Hajo Oyzxer oBiaaeTh No aucuuiuinHe. CucTeMaTuyeckoe
BBIMOJIHEHHE Yy4eOHOM paboThl Ha JIEKIHUAX U MPAKTHUYECKUX 3aHATUSAX MMO3BOJHUT YCHEIIHO OCBOUTH

JUCHUIITIMHY U CO31aTh XOPOIIYIO 6213y AJIA IIPOXOKACHU A HpOMe)I(YTO‘{HOﬁ aTTecraluu.

7. OHEHOYHBIE CPEJACTBA VIS TEKYIIET'O KOHTPOJIA
YCHIEBAEMOCTH U TIPOMEXYTOYHOM ATTECTAILIUHA

dopMa KOHTPOJIA — IK3aMEH.

7.1. IlpumepHbIe BONPOCHI K IK3aMEHY.
1. OcHoOBHbIE KOHLEIIUH MIPOUCXOXKICHUS HEPTH U Ta3a U 00pa30BaHMsI OCHOBHBIX KJIACCOB

coeMHEeHul HedTH.

2. Teopus 0 OMOTCHHOM MPOUCXOXKICHUN HeQTH. PazBuTHe npeacTaBiIeHui 00 OpraHMIeCKOM
MPOUCXOXKAECHUN HEPTH.
CoctaB HeTH (3NIEMEHTHBIN, TPYNIOBOM, (PAKIIMOHHBIH, U30TOMHBIH).
ATKaHBbI
CopneprxaHue alKaHOB B HE(PTAX W MOMYTHBIX ra3ax.
["a3000pa3Hble, )XKUAKUE, TBEPIBIE AIKAHBI.
CrpoeHue, N30MepHsl U CBOMCTBA aJTKaHOB.

[TpaBuna XXeHeBckoif HOMEHKIATYPHI.

© ®© N o g &~

XuMHYeckue cBoicTBa napaduHoB.

10. CBoGoHO-paiMKaIbHBIN MEXaHU3M XJIOPHPOBAHUS TTapapHOB.

11. Oxucnenue HaCBHIIICHHBIX YIIeBO10po10B. [TomyueHne )KUpHBIX KUCIOT.
12. Peaknus stepudukanyu. HarypanbHble KHUPBI.

13. O6acTi UCOIL30BaHUS MTapadUHOB.

14. HenpenenbHBIEC YTII€BOAOPOIBI (ATKEHBI).

15. HomeHkaTypa u ©30MepHsi aJKEHOB.

16. XuMudeckue cBOIICTBA aJIKEHOB.



17. HadreHoBBIC yTIIeBOIOPOIBI (ITUKIIAHBI).

18. Ctpoenue u HOMEHKJIaTypa HaQTEHOBBIX (IIMKIAHOBBIX ) YTJIEBOIOPOIOB.

19. Tpex-, yeTbIpex-, MATU-, HIECTUYICHHBIEC TUKIIBI IUKIAHOB.

20. 30Mepust LUKIaHOB.

21. Kondopmanuuu nukiorekcana: Kpeciio, BAHHa U IPOMEXYTOUYHAs! TBUCT-KOHPOpMAIIHsL.

22. MoHO-, OU-, TPUIIMKINYECKHE U Ap. HA(QTEHOBBIC YIIICBOAOPOIBI.

23. XMMUYECKUE CBOWCTBA ITUKIIAHOB.

24. bensou.

25. ®opmyna Kekyire.

26. HoBeiimme npeacTaBieHue o CTPYKType OeH301a.

27.HomeHKkaTypa U CTpOCHHUE apeHOB

28. ApOMaTUYHOCTb.

29. MHOTOs,IepHBIE APOMATHYECKUE COCTUHEHHUS.

30. XuMuueckne CBOMCTBa apECHOB.

31. AnkunupoBanue OeH3071a.

32. ApomaTuyecKue yrieBOAOPOIbI H UX COJIEp)KaHHE B HEPTIX.

33.TubpuaHbIe YriIeBOAOPOIbI.

34.T’erepoaTOMHBIE COCTUHCHHS HEPTH.

35. Kucnopozconepxaiiue coeuHeHUs HeTH.

36. Anmndarudeckue CiupThI.

37. HomeHnkmarypa CliupTOB.

38. ®dusnyeckre 1 XMMUYECKHE CBOMCTBA CIIUPTOB.

39. ®enomnbl. CBoiicTBa (heHONOB.

40. KapOoHOBBIE KUCIIOTHI ATH(PATHIECKOTO, APOMATHYECKOTO B HAQTEHOBOTO Psijia.

41. Cepocoaeprkaiiye coelMHeHus: HeQTH.

42. ®opMbl HaAXOXK/IEHUS cepbl B HEPTH.

43. MepkanTaHbl (aIKHUITHOIBI U APUITHOJBI).

44, duznueckre ¥ XUMUYECKHE CBOMCTBA THOJIOB.

45. lnankuncynbdusl.

46. Inankuiucynb(usl.

47.PacnipesiesieHHe CepOCOIeprKaIIUX COeTMHEHUI 10 (paKIMAM IpU MeperoHKe HeTH.

48. CBsi3b KOJTMYECTBA CEPHI C TUIIOM HedTeH.

49. BnusiHEE cepocoJepKaluX COCIWHEHHH Ha CBOWCTBA HE(PTSIHBIX TOIUTUB W IPOIECCHI
HedTenepepabOTKH.

50. AzoTconepkaiue coeluHeHHsI HeTH.



51. AmudaTtnveckue amuubl. Kinaccudukaius aMMHOB U UX HOMEHKJIATypa.

52.IlepBuyHble, BTOPUYHBIE, TPETUUHBIC AMUHBI U YETBEPTUYHbIE aMMOHHUEBBIE COETUHEHMS.

53. ApoMaTudecKue aMUHbI (AaHUJIMHBI).

54. ®uznueckre U XUMUYECKUE CBOWCTBA aMUHOB.

55. Apomarnyeckue rereponukindeckue amusbl. [lupuaud. XusHonnH.  M30XMHOJUH.
A3oTHCTBIE COeIMHEHUS HE(PTH, SIBIIAIOLIMECS OCHOBAHUAMU

56. PactipesiesieHne a30TCOAEPKAIIMX COEAMHEHHH MO (pakmusM IpH TEperoHke HeTH.
BnusiHue asorcoiepikamiux COCIUHEHWH Ha CBOWCTBA HE(TSHBIX TOIUIMB M MPOIECCHI
He(drenepepabOTKH.

57.CMono-achanbTeHOBBIE BElIeCTBA HE(PTH.

58. Meronuku BbleneHus u3 HehTH achaabTeHOB, CMOJ U Maced.

59. CMmounbl.  DneMeHTHBIH cocTaB. Xumuueckoe crpoeHue. CBoiicTBa: MOJIGKyIsipHAs
Macca,INIOTHOCTb, PACTBOPHUMOCTb, CTAOMIIBHOCTb.

60. AcanbTenbl. JneMeHTHbIM cocTtaB. CBOHCTBa: MOJEKyJsIpHas Macca, IUIOTHOCTb,
IIOBEJICHHUE IIPU HarpeBaHUU, PaCTBOPUMOCTb.

61. Xummuueckoe crpoeHue ac(haibTeHOB.

62. [uOpUAHOCTB, MOJMIUKINIHOCTh, HATMYHE TETEPOATOMOB B ac(haabTeHAX.

63. IloBenenue cMon u acaabTeHOB MpHU HarpeBaHuM. HeoOxonumble ycioBUs AJs B3aUMHBIE
nepexofoB cMoi B acdanbTeHbl UM HaobopoT. Kakue HeoOXoAaMMbI TeMmIepaTypsl,
KaTaJlu3aTopsl U JIp.?

64. Tumnb! acanbreHoB: "apxumnenar" u "KOHTHUHEHT".

65. Mertamsl, Bxoasmue B coctaB HepTu. DOpMBI MX CBA3M C OPraHMYECKUMH BELECTBAMU:
nopGHUPUHOBBIE KOMIUIEKCHI BaHA/IMsl M HUKEJIS; KOMIUIEKChI METaJIOB C ac(haibTeHaMH.

66. Acdanprens! HedTH, OUTYMOB.

67. Pactipenienienne achaabTeHOB B HETSX, a TAKXKE 1O (PpaKIUsAM MPH MeperoHKe HeTH.

68. Biausinue acanbTeHOB Ha mpoliecchl HedTenepepaboTKH U UCTIOIb30BaHUE
HEPTENPOIYKTOB.

[TPUMEPHI BUJIETOB:

Buaer Ne 1

1. OcHOBHBIE KOHIIENIINU TPOUCXOKACHUS He(TH U ra3a U 00pa30BaHUSI OCHOBHBIX KJIACCOB

coeMHEeHuH HeTH.

XUMHUYECKUE CBOMCTBA APEHOB.

3. Mertamnbl, BXoas1mue B cocTaB HepTH. POPMBI UX CBSI3U ¢ OPraHUUYECKUMH BEIIECTBAMMU:
nopUpPHUHOBBIE KOMIIEKCHI BaHAIUsl U HUKEJS; KOMIJIEKChI METAJNIOB C acanbTeHaMHU.

N

Buaer Ne 2

1. CoctaB He(TH (3JIEMEHTHBIH, TPYNIIOBOH, (GpaKIIMOHHBIN, H30TOMHBIN).




2. BnmsHue azoTconeprKalluX COSAMHEHUI Ha CBOICTBAa HE(PTAHBIX TOIUTUB U MPOLECCHI
He(drenmepepabOTKH
3. Acoanbrens HeTH, OUTYMOB.

7.2. Texyuuii KOHTPOJb MPOBOJUTCS CUCTEMATHUECKH B 4Yachl ayJUTOPHBIX 3aHSATHH WIH BO
BpeMs ayIUTOPHOM CaMOCTOSTENbHOW paboThl oOydarommxcs. PyOexHbli  KOHTpOJIb
IPOBOJIUTCS C MOMOIIBIO OTHACIBHO pa3pabOTaHHBIX OICHOYHBIX CpeAcTB. IIpomexyTouHbIN
KOHTPOJIb OPraHU30BHIBAECTCS HAa OCHOBE CYMMHUPOBAHMs JaHHBIX TEKYIIEro U pPyOexHOro
KOHTPOJISL.

Kpurepun oueHku npoMeKyTo4HoO arTecTannu B popMe 3K3amMeHa

Tabauua 7.1.
Ounenka XapakTepucTuka TpeOOBaHWII K pe3yJbTaraM arrecranum B ¢opme
IK3aMeHa
«OTINYHO» TeopeTnueckoe cojaepkaHHe Kypca OCBOEHO IOJHOCThIO 0e3 MpoOernos,

CUCTEMHO U TJy0OKO, HEOOXOIMMbIE IpPAKTUYECKHE HaBBIKM padOThl ¢
OCBOCHHBIM MaTepuaioM COPMHPOBAHBI, BCE NPEAYCMOTPEHHBIE paboueit
yueOHOW nporpamMMoi yueOHbIE 3aJaHUSl BBIIOJIHEHbI OE€3yNpEedyHO, Ka4yeCTBO
UX BBIIIOJIHEHUS OLIEHEHO YMCIIOM 0aioB, OJU3KUM K MAaKCUMYyMY.

«Xopomo» TeopeTnueckoe coiepKaHUE Kypca OCBOEGHO B IelIoM 06e3 mpobesos,

HEOOXOIUMbIE MPAKTHUYECKHE HABBIKM PAaOOTHI C OCBOCHHBIM MaTEpUAIOM B
OCHOBHOM C()OpMHUPOBAHBI, IPEyCMOTPEHHBIE paboueli yuyeOHOI mporpaMMoit
yueOHbIe 3aJaHUs BBIOJHEHBl C OTICIBHBIMH HETOYHOCTSIMH, KauecCTBO
BBIMIOJTHEHHS] OOJBIIMHCTBA 33/JIaHUN OLIEHEHO YHCIOM OasioB, OJM3KUM K
MaKCUMYyMY.

«YnojerBop | Teopernueckoe copepxaHue Kypca OCBOEHO OO0JIbIIEH 4acThi0, HO MPOOETBI HE
UTEJBHOY HOCSIT CYIIECTBEHHOTO XapakTepa, HEO0OXOJMMbIe TMPAKTHYECKHUE HABBIKU

paboThI C OCBOEHHBIM MAaTEPHAJIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIINHCTBO
NOPEeyCMOTPEHHBIX paboueil y4eOHOW mporpaMMol yueOHBIX —3a/laHUii
BBITOJIHEHBI, OT/I€IbHbIE U3 BHIMOJIHEHHBIX 3aJaHUN COJIepKAT OLUIHOKH.

«HeynosserBo | TeopeTnyeckoe cojiepxkaHue Kypca OCBOEHO YaCTUYHO, HEOOXOAUMbIE HAaBBIKH
PUMTEJbLHO» paboTel HE CQOpPMUPOBAaHbI WIM COOPMHUPOBAHBl OTAEIbHbIE M3 HUX,

OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabouell y4eOHOIl MmporpaMMoil yueOHBIX
3a/laHuil HE BBIIIOJHEHO JIMOO BBIMOJIHEHO C IPyObIMH OLIMOKaMU, KaYeCTBO UX
BBITNIOJTHEHMSI OLIEHEHO YHMCIIOM OaJjIoB, OJIM3KUM K MUHUMYMY.

BOITPOCHI KOJIJIOKBUYMA:

Ilepeyennb 3a1aHuii /BONPoCcoB

1. OCHOBHBIE KOHLIENIMHM MPOUCXOXKACHUS HEPTH M raza M oOpa3oBaHUsS OCHOBHBIX
KJIACCOB COCTMHEHUH HE(TH.
2. Teopuss o OuoreHHOM mpoUCXOXKIeHUH HepTH. Pa3BuTHe mpeacTaBIeHU 00
OpPraHUYECKOM MPOUCXOKIEHUU HEPTH.
3. CoctaB HeQTH (3NIEMEHTHBIN, TPYMIOBOM, ()PAKIIMOHHBIN, H30TOMHBIH).
4, AnkaHbl
5. Copneprkanue alkaHoOB B HE(PTAX U MOMYTHBIX ra3ax.

6. ['a3000pa3HbIe, )KUAKHE, TBEPIBIC ATKAHBI.




7. CtpoeHue, U30MepHs U CBOMCTBA AJIKAHOB.
8. IIpaBuna XXeHeBCKOW HOMEHKIATYPHI.
9. Xumudeckre CBOMCTBa mapauHOB.
10. CBoOOIHO-paIUKATBHBIA MEXaHU3M XJIOPUPOBAHUS MMapadUHOB.
11. Okucnenue HaChIIEHHBIX YII1€BOI0POA0B. [lomyuenue sKxupHbIX KUCIIOT.
12. Peakums srepudukanuu. HatypaabHbIe )KUPHI.
13.06mact ucnoabp30BaHus napapuHOB.

13. HenpenenpHbie yriaeBoaopoas! (aIKEHBI).

14. HomeHnkiiatypa u u3omepust aJIK€HOB.

15. XUMUYECKUE CBOWCTBA AJIKECHOB.

16. HadTenoBsie yriieBo1opo bl (IIMKIAHBI).

17. CtpoeHue U HOMEHKJIaTypa Had)TEeHOBBIX (IIMKJIAHOBBIX) YTJIEBOJOPOIOB.

18. Tpex-, ueTbIpex-, MATH-, HIECTUWICHHBIE LIUKJIIbI IIUKJIAHOB.

19. N3omepust IUKIaHOB.

20. Kondpopmanum LUKIOTeKCaHa: Kpecio, BaHHAa M IPOMEXKYTOYHAas  TBHCT-
KoHpopMarus.

21. MoHo-, Ou-, TPUIUKITNYECKUE U Jp. HAQTEHOBHIE yIIIEBOAOPO/IBI.

22. XUMUYECKHE CBOMCTBA ITUKIIAHOB.

23. benson.

24. ®opmyna Kekyie.

25. Hogeiimme npencraBieHne o CTpyKType OeH301a.

26. HowmeHnknarypa u cTpoeHue apeHoB

27. ApOMaTU4YHOCTb.

28. MHorosiiepHble apOMaTHUECKUE COeTMHEHMUS.

29. XUMHYECKHE CBOMCTBA apEHOB.

30. AnkuimpoBaHue OCH30I1a.

31. Apomatndeckue yriieBoJI0pOIbl U UX COJepKaHNE B HEPTAX.

32. ['uOpuaHbIe YyTIeBOAOPOIbL.

33. I'etepoatomHbie coeTMHEHHUS HEPTH.

34. Kucnoponcoaepkamue coeTMHEHUS HEPTH.

35. Amudarudeckne CiupThl.

36. Homenknarypa cnupTos.

37. OuU3NYECKUE U XUMUYECKUE CBOMCTBA CITUPTOB.

38. ®denopl. CBOMCTBA PEHOIIOB.

39. KapOoHOBBIE KUCIOTHI au(paTUYECKOr0, apOMAaTHUECKOT0 U HAQTEHOBOTO psAa.

40. Cepocopepxaiue CoeTuHeHHUS HePTH.

41. @DopMbI HaX0XKJIEHHS Cepbl B HEPTH.

42. MepxkanTasbl (aTKUITHONBI M APUITHOIBI).

44, dusnueckue U XMMUYECKHEe CBOWCTBA THOJIOB.

45. JuankuncynbQuisl.

46. JuankungucynbGuisl.

47. Pacnipenenenue cepoconepxanux CoeAMHEHUHN IO PPAKIUAM MPU TIEPETOHKE HEPTH.
48. CBs3b KOJMYECTBA CEPBI C TUIIOM He(TEH.

49. Bnmstare cepocojiepkammx coeTMHEHUA Ha CBOMCTBAa HE(DTSHBIX TOIIIIMB M MPOIIECCHI
HedTenepepaboTKH.

50. A3zoTcozepikanine coeIMHeHUsT He(TH.

51. Amudarnyeckue amunbl. Knaccuukanus aMMHOB U MX HOMEHKIJIATypa.

52. [lepBuyHble, BTOPUYHBIC, TPETHYHBIE AaAMHUHBI W UYETBEPTHYHBIE aMMOHHEBEIC
COCMHEHUS.

53. ApomMaTudeckre aMUHbI (aHUJIUHBI).

54. dusnueckue U XMMUYECKHE CBOWCTBA aMUHOB.

55. ApoMaThueckue TreTepoluKiIndeckue aMuHbl. [lupuand. XuHoiuH. M30XHHOJIMH.

A3otucteie COCOUMHCHU HC(I)TI/I, SABJIAIOIIMECA OCHOBAHHUAMU




56. Pacnpenenenue azorconepKamux COSIUHEHNH 10 (PpaKLUsAM MPH EPETOHKE HEPTH.

57. Brustaue a3zorcoaepikamuyx coeIMHEHNI Ha CBOMCTBA HEPTSAHBIX TOIUIMB M MPOIECCHI
HedTenepepaboTKH.

58. Cwmono-achaibTeHOBBIC BelecTBa HEPTH.

59. MeTtoauku BeiienieHUs U3 HeTH ac(haabTeHOB, CMOJ M Maced.

60. CMmoubl. DNEeMEHTHBIM cocTaB. XUMHUYECKoe cTpoeHue. CBONCTBA: MOJICKYJISIpHAs
Mmacca,

IJIOTHOCTb, PACTBOPUMOCTD, CTAOMIIBHOCTD.

61. Acanbrensl. DneMeHTHBIH cocTtaB. CBOHCTBa: MOJEKYJspHAs Macca, IUIOTHOCTH,
MOBE/ICHNE TIPU HArPEBAaHUU, PACTBOPUMOCTb.

62. XUMHYECKOE CTPOCHUE ac(aIbTCHOB.

63. I'uOpuaHOCTD, MONUIUKINYHOCTh, HAJTMYKE T€TePOaTOMOB B ac(aabTeHaX.

64. [loBenenue cmon u acanbTeHOB MpH HarpeBaHuu. HeoOXxoaumble ycmoBHS IS

B3aMMHBIE MIEPEXO0JI0B CMOJI B acdaibTeHbl U Hao0opoT. Kakne HeoOXOoquMbI TeMIepaTypsl,
KaTaJau3aTopsl U Ap.?

65. Tunsl achanbrenoB: "apxunenar" v "KOHTUHEHT".

66. Mertannbl, Bxomsmme B coctaB Hedptu. DOpMbl UX CBSI3U C OPraHUYECKUMHU
BEIIECTBAMH: TOP(QHUPUHOBBIE KOMILICKCHl BaHAIAWs M HHUKENS; KOMIUIEKCHI METaUIOB C
ac(hanbTeHaMH.

67. Acdanbrens! HeTH, OUTYMOB.

68. Pacnipenenenue achanbTeHOB B HEPTAX, a TAKXKE MO (PpaKIUAM IIPH MIEPETOHKE HEDTH.
Bnusiaue acdanbTeHOB Ha poriecchl HedTenepepaboTKH B UCTIOIh30BaHNE HE(TEIPOTYKTOB

HpnMeprle TEeCTOBbIE 3aJJaHUsI 10 JUCHHUILIMHE « XHUMHUS He(l)TI/I H ra3sa»

1. Ilpenenst Temmeparyp Boikunanus B °C 0eH3WHOBOH (ppakiuu:
1) 120-130;

2) 150-315;

3) 28-180;

4) 140-200;

2. Ilpenens! Temnepatyp Boikunanus B °C KEpOCMHOBOM (ppaKiuu:
1) 120-230;
2) 150-315;
3) 140-200;
4) 350-500

3. Ilpenens! TemnepaTyp Beikunanus B °C qu3enbHON Gpakuu:
1) 28-230;

2) 150-320;

3) 120-230;

4) 350-500

4. Ilpenensl Temneparyp Bbikunanus B °C MaciastHON (pakuuu:
1) 150-315;

2) 120-230;

3) 28-180;

4) 350-540

5.Peakuuu KoHBEpCHH:
1) oOpatuma, FHIOTEPMUYHA;
2) obpaTuma, FK30TepMHYHa;




3) HeoOpaTuMa, SHIOTEPMUTHA;
4) HeoOpaTuma, SK30TepMUIHA

6. Jlyis BBICOKOTEMITEpaTypHOH KOHBEPCHUHU HE XapaKTEPHO:
1) BBICOKHE aBJICHHUS;

2) BBICOKHE TEMITEPATyPHhI;

3) mpUCYTCTBHE KaTaIN3aTOPOB;

4) OTCYTCTBHE KaTaJIu3aTOPOB

7. Ha ocHOBE CHMHTE3-Ta3a HE MOJIy4aroT:

1) cuHTEeTUYECKOE KHUIKOE TOILIUBO;

2) METaHO;

3) KHCIIOPOICOACpKAIINE OPTAHNYECKUE COCTMHEHHUS;
4) 6eHzon

8. Bce peakuuu OKHUCIIEHUS YIIIEBOJOPOIOB:
1) HEoOpaTUMBI U UYT C BBIACICHUEM TEILIa;
2) HeoOpaTUMBbI U YT C TOTJIOIIEHUEM TEIUIa;
3) oOpaTUMBbI U UAYT C BBIJICJIEHUEM TEILIA;

4) oOpaTUMBbI U UIYT C TOTJIONICHUEM TeTlIa

9. B TexHONMOTMH HEPTEXUMHUECKUX TIPOU3BOICTB K OKUCIICHHIO YTIIEBOIOPOIOB
OTHOCST ¥ KOHBEPCHUIO YIIIEBOIOPOJIOB C MOJYYCHHEM T'a30BOM CMECH:

1) CO, CO2 u H2;

2) COu H2;

3) CO2 u H2;

4) 02 u H2

10.CoippeM 1U1s1 KOHBEPCUHU HE MOXKET OBITh:
1) metasn;

2) xxuakue Gppakuun HeTH;

3) Mazyr;

4) Hedb;

5) nuokcup yriaepoaa

11. Ankansl B yclaoBusx Tepmudeckoro kpekunra (T<600 © C) pacnagarorcs ¢
o0Opa3oBaHHEM:

1) napaduna u oneduna;

2) oneduHa u HaTeHa;

3) napaduHa u HaTeHa;

4) napaduna, onepuHa u HapTeHa

12. JInst HahTeHOB MpU TEPMUYECKOM KPEKHHTe HE XapaKTepHa PeaKIHs:

1) neankunupoBaHue WM yKOpoueHHE OOKOBBIX MapadUHOBBIX IIEMel;

2) pacniaj Ha aJIKaHbI;

3) nerunpupoBaHue ¢ 00pa3oBaHUEM ITUKIO0JIC(PHUHOB WK APEHOB;

4) pacmaJl MOHOITUKITNYECKUX HA)TEHOB Ha OJIe()UHBI,

5) yacTUYHAs WU TOJIHAS TEUUKIN3alus TOTUIUKINUYECKUX HAaQTEHOB MOCTE 1eaTKUINPOBAHUS

13. Jliia apeHOB Ip¥ TEPMUYECKOM KPEKUHI€ HE XapaKTEPHO PEaKIIMS:
1) neankuIMpOBaHMS;

2) pacnaja;

3) KOHZAEHCALlUH C BBIJEIIEHUEM BOJIOPOAA;



4) anKuIMpoBaHUS

14. Peakiusi KOTOpast HE OTHOCUTCS K pEaKlMi KPEKUHTa:
1) neruapupoBanus;

2) KOHJICHCALIUS;

3) AeanKuINpOBaHUS;

4) neIUKIN3au

15. Peakuusi, KoTOpas HE ABJISETCS peaKkLuel CUHTE3a:
1) nonumepusanus;

2) aNKUINpPOBAHUS;

3) uMKIM3anus HENpeaeNbHbIX YII€BOAOPOIOB;

4) KpEeKUHT

16. PeakiusiM KpeKUHTa HE XapaKTEepPHO:

1) ymeHnbIieHne 00beMa CUCTEMBI;

2) yBenu4yeHne 00beMa CUCTEMBI;

3) nornouieHue Tema;

4) yBeNnMUYEHHUE YMCIIa MOJIEKYJ B XO/I€ PEaKIuu

17. Peakuuu cuHTE3a HE XapaKTEPHO:

1) ymeHblIeHUE 00bEMA;

2) yBenuyeHne oobemMa;

3) yMEeHbLIEHHE YUCIIa MOJIEKYIT B X0JI€ PEAKIIMH;
4) BBIACEHUE TeILIa

18. K peakiiusi OKHCIICHHUS YTIIEBOIOPOJIOB HE OTHOCUTCS:

1) B3auMozeiicTBUS YIIIEBOIOPOJIA C OKUCIUTENEM Oe3 pa3phiBa yIIIEPOAHOM LIETH;
2) necTpyKTHUBHOE OKUCIIEHUE, IpoTeKatolee ¢ pazpbiBoM C-C cBs3y;

3) peakuust okucienus 10 CO2 u H20;

4) okucHAUTEeNbHAS KOHACHCAIMS, T.€. CBI3bIBAHUE MOJIEKY HCXOIHBIX MOJIEKYI

19. Ilpn okxucieHNN aJIKaHOB B IIEPBYIO OUYEPEAb PEATUPYIOT:
1) nepBUYHBIN YTIEPOAHBIN aTOM;

2) BTOPUYHBIN YIIIEPOAHBINA aTOM;

3) TpeTUYHBIN YIIIEPOJHBIN aTOM;

4) cpa3y Bce

20. Ilpu oxucneHUH TOMOJIOrOB OE€H30I1a B TIEPBYIO OUEpEIb pearupyroT:

1) yrnepoiHbIil aTOM, HaXOIAIIMICS B 0-IIOJIOKEHUU OTHOCUTEIHLHO OE€H30JIbHOTO
KOJIBLIA;

2) yriepoHbIil aTOM, HaXOIALIHICS B B-II0JI0KEHUU OTHOCUTEIHLHO O€H30JIbHOTO
KOJIBLIA;

3) yriiepoIHbIi aTOM, HaXOSAIIUICS B Y-TIOJI0KEHUU OTHOCUTEIHEHO O€H30JIbHOTO
KOJIbLIA;

4) yraepoaHblit aTOMOEH30JIbHOTO KOJIbLIA

21.Peaknusa cuatesa metanona CO+H2= CH3OH ne npotekaer:
1) obpaTumoii:

2) BK30TE€pPMHUECKOIA;

3) c yBenuueHueM o0bema;

4) ¢ ymeHbIlleHHeM 00bema



22 K TepMOKaTaIMTHYECKUM TIpolieccaM B HedrernepepaboTKe HE OTHOCUTCS:
1) KaTaIUTUYECKUI KPEKUHT;

2) TEpMUYECKUN KPEKUHT;

3) KatanuTUYECKui puOpMUHT;

4) anKuIMpOBAaHUE U U30MEPU3ALUS

23.KaranuzaTopbl TEpMOKATAIUTUYECKHUX MTPOLIECCOB XapaKTEPU3YIOTCS:
1) aKTUBHOCTBI0;

2) cTabUIBLHOCTBIO;

3) CeNeKTUBHOCTHIO;

4) 00s3aTeIbHBIM HAJTUYMEM BCIIOMOTaTEIbHOM JI0OaBKH

24.ITo ycTOMYMBOCTH YTJIEBOJOPO/IbI B TEPMOKATAIIUTHUECKHUX IIPOLIECCAX

pacrosararoTcs B psia:

1) oneduHbI<apeHbI ¢ OOIBIINM YUCIOM OOKOBBIX IeTeH<HapTeHBI<IapapuHbI <apeHbI 03
OOKOBBIX II€TIEH;

2) apeHbI ¢ OOJIBIIUM YUCIOM OOKOBBIX Ienei<HadTeHbI<oiehuHbI <napapuHbl <

apeHbl 0e3 OOKOBBIX IIETICH;

3) apeHbl 0e3 OOKOBBIX HETIEH< apeHbI C OOJIBIITUM YHCIOM OOKOBBIX I11€-
neii<uadrensi<oneduHsl <napaduHbL;

4) mapadunbl < oneduHbI < apeHbI 0€3 OOKOBBIX Ienel<HapTEHBI<ApPEHBI C OOJIBITUM
YHCIIOM OOKOBBIX IIEIICH;

25. B TepMOKaTaIUTUYECKUX MPOLIECCAX apeHaM HE CBONCTBEHHBI:
1) ruapupoBanue;

2) KOHJEHCALlUN;

3) OKUCIIeHUS;

4) uzomepu3aluu

26.I'uporeHe3almoHHbIE TPOIIECCHI HE BKIIIOYAIOT:

1) peakiuy B3aMMOAEHUCTBUS ¢ MOJIEKYJISIPHBIM BOJIOPOJIOM;
2) peakuu B3aUMOICHCTBUS C MOJIEKYISIPHBIM KHCIOPOAOM;
3) peakiuu noJmMepu3aImy;

4) peakiuu IUKIU3auu

27. 1lpu 0IMHAKOBOM CTPOEHUU PEaKIIMOHHAs CIIOCOOHOCTh B3aUMOJICHCTBUS C
BOZIOPOJIOM U3MEHUTCS B PALY FETEPOOPTraHUYECKUX COCAUHEHUN:

1) cepooprannyeckre<KHCIOPOJACOAEPKANINE<a30TOPTaHUUECKUE;

2) KuCIopoicoiepKalue<cepoopraHnyecKe<a30TOPraHu4ecKue;

3) cepoopraHn4eckre<a30TOPraHNYECKUE<KUCIOPOACOAEPKAILUE;

4) a30TOpraHNYEeCKHEe<KUCIOPOACOePKALINE<CEPOOPraHNIECKHE

28. bonbiie Bcero BoAopoaa B % UCHOIb3yeTCs B MPOLECCE:
1) cunTe3 amMmmuaKa;

2) ruAporeHe3anust ¥ TuaIpOOvYHCTKA;

3) TUPOKPEKUHT;

4) cuHTe3 METaHoJIa.

29. Hedtb — 3T0 cMech, cocTosIIAS:

a) TOJIBKO U3 ra3000pa3HbIX YIIIEBOJAOPOIOB
0) TONBKO U3 KHUJKUX yTIEBOJOPOJIOB +

B) TOJIBKO M3 TBEPJIBIX YTIIEBOIOPOIOB



30. PexTu¢ukanmonHbie ra3bl, 00pa3yrourecs npu neperoike e,
coJieprKaT MPEeUMYILEeCTBEHHO:

a) OyraH u mponas +

0) mpomnaH U MeTaH

B) METaH U 3TaH

31. Bribepute dhpakuuio HeTH ¢ HAUOOJIBIIIECH TEMITEPaTypOl KUTICHHUS:
a) Ma3yT +

0) TUrponH

B) KEPOCUH

32. Beibepure pusnueckuii criocod nepepaboTku HeTH:
a) TEPMUYECKUN KPEKUHT

0) KaTaJIUTUYECKUNA KPEKUHT

B) (hpakIMOHHAs IEPErOHKa +

33. Beibepure dpakiuio HehTH ¢ HAUMEHBIIICH TeMITIEpaTypOl KUIICHHUS:
a) JINTPOUH

0) OeH3uH +

B) Ma3yT

34. CpenunpeacTaBIeHHBIXXaPaKTePUCTUKBBIOCPUTETY,KOTOPASIOTHOCUTCS K HEPTH:

a) paCTBOPSIETCS B BOJIC
0) TeMHast MaCJISTHUCTAas )KUAKOCTh +
B) )KHIKOCTh O€3 3amaxa

35. Tlpu TepMHUECKOM KPEKUHIE M3 OJHOIN MOJICKYJIbI aIKaHa 00pa3yIOTCs JIBE
MOJICKYJIBI:

a) aJIkaHa M aJIKKHHA

0) ankaHoB

B) aJIKaHa W aJKeHa +

36.CpenumpencTaBIeHHBIXXaPAKTEPUCTUKBBIOCPUTETY,KOTOPASIOTHOCUTCS K HEPTH:
a) )KUAKOCTh 0e3 3amaxa

0) nerde BOjbI +

B) IMEECT OTIPECIICHHYIO TEMITIEpaTypy KUIICHHUS

37. Beibepure dpakiuio HehTr ¢ HaUOONbIIIEH TEMIIEPATypOH KUIICHUS:
a) Ma3yT +

0) IurpovH

B) KEPOCHUH

38. PexTuduxanyoHHble ra3pl, 00pa3zyroluecs Npyu neperonke HeTu,
coJiepKaT IPEeuMYIIeCTBEHHO:

a) OyTraH u mpona +

0) mpomnaH U MeTaH

B) METaH U 3TaH

8. YueOoHO-MeTOANYECKOE 00ecIeueH e JUCIMIIINHbBI
8.1. YueOHas quTepaTypa
A) OcHoBHas quTEparypa:

1. AxmetoB C.A. TexHonorus riryookoii nepepadotku HegTH U raza. Y dpa:I'unem,

2002, 671c.



2. ManossiH A.K. TexHomnorus nepepaboTku NMpUpOIHbIX dHeproHocuteneit. M.: Xumus, KomocC,
2004, 456c.

3. Xumus Hedtu u raza: Yuebnoe nocodue / B.JI. Ps6oB. - 2-e uza., ucnp. u gom. - M.: U]
OOPYM: HUII MH®PA-M, 2014. - 336 c.: 60x90 1/16.

4, Xumus U TexHojorus Heptu u raza: yueoHoe nocoodue / C.B. Bepxxuuunckas, H.I'. Jlurypos,
C.A.CununuH. - 2-e u3., ucnp. u joi. - M.: ®opym, 2009. - 400 c.

5. Bboromonoga, 1. B. Oprannueckas [ DneKkTpoHHBIH pecypc]: yueb. mocodue / Y. B. Boromosona,
C.C. Makapuxuna.: M. ®JIMHTA, 2013, 365 c.

6. Xumus rtoprounx uckomaembix: YueOHuk / B.C. MepueBa, A.O. Cepebpskos, O.H.
Cepebpskos,E.B. CoboineBa. - M.: Anspa-M: HULL MTHDOPA-M, 2014. - 336 c.

7. Peyrog, O. A. Oprannyeckast xumust [ DJIEKTpOHHBIN pecypc]: B 4-x 4, A. Peyros, A. JI.Kypu,
K. I1. Byrus. - 3-e uzn. (3:1.) - M.: bunowm. JI3, 2013. - 726 c.

8. [unyns, A.H. Kypc nexumii mo opranudeckol XuUMHuM [IDJIEKTPOHHBIA pecypc]: yueOHoe

rmocodue /

0) lono/iHUTeILHAS JIUTEPATYypa:

1. [TepepaboTka M yTHIU3AIMS TUCTIEPCHBIX MAaTEPHAJIOB U TBEP. OTXOM0B: Y4eO. moc. /

2. B.M.Hazapos, H.M.Paro3una u ap.; [lox pen. B.M.Ha3aposa - M.: Anspa-M: HUL] UHDOPA-
M, 2014, 464c

3. AncopOeHTbl W HOCHTENM KaTainu3aTopoB. HayuHble OCHOBBI pEryJiMpOBaHHs IOPUCTOMH
cTpykTypbl: Monorpadus / B.C. Komapos, C.B. Becapa6. - M.: HUL] UH®PA-M, 2014. - 203 ¢

4. Casunkuna, E. B. Uctopus . DnexkTuBHBIN Kypc [DNIeKTpOHHBIN pecypc] : yueOHoe mocooue /
E. B. CaBunkuHa, I'. II. Jlorunosa, C. C. [lnoTkuH. - 2-e u3n. (31.). - M.: BUHOM. JlaGopatopus
3HaHui, 2012. - 200 ¢

8.2. MnTepHeT-pecypcehl

Ha3Banue pecypca Cceblaka/noctyn
OnekTpoHHass OubOimoreka onnaiiH «EamHoe okxHO K | http://window.edu.ru
00pa3oBaTeILHBIM peCypcam»
«O06pa3zoBarenpHbIi pecypc Poccum» http://school-collection.edu.ru
denepanbHblii 00pa3oBaTEIbHBIA MOPTAN: yupexaeHus, | http://www.edu.ru
nporpammsl, cranaptel, BY3b1, Tectsl EI'D, THA
denepanbHbIii LEHTP uHpopmarmonHo- | http://fcior.edu.ru
oOpazoBatenbHbIX pecypcoB (PIIMOP)
Pycckas BupTyanbHast OHOIHOTEKA http://rvb.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/

KabuHeT pyccKoro si3plka 1 JINTEpaTyphbl http://ruslit.ioso.ru

HarpionansHbIi KOPIYC pyCCKOTO SI3bIKa http://ruscorpora.ru

ExxenenenbHuk Hayku W oOpaszoanus lOra Poccuwm | http://old.rsue.ru/Academy/Archive
«AKameMus» s/Index.htm

Hayunas snexkrponHas Oubnnoreka «e-Library» http://elibrary.ru/defaultx.asp
DekTpoHHO-0MOIMoTeuHas cuctema IPRbooks http://www.iprbookshop.ru

DJIeKTPOHHO-CIIPaBOYHAs CHCTEMa JOKYMEHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHabpopMuo»

CnpaBoyHo-nipaBoBas cucteMa “I'apant” CeteBas Bepcusi, JOCTYIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPAaTUBHOM
cetu Uurl'y

OnexkTpoHHO-0nOIHoTeyHast cucrema «HOpai» https://www.biblio-online.ru

8.3. IIporpammHoe obecnevyenme

JlutieH3noHHOE TIporpaMMHOe oOecnieueHue, ucrnoiaszyemoe B Uurl'y

1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

1.2. Microsoft Windows server 2003, 2008, 2012, 2016

1.3. Microsoft Office 2007, 2010, 2016

1.4. IIporpammusbiii kommiekec MMUC “Jlexanat”

1.5. [Iporpammusiit kommiekc MMUC “Busyanbhas Ctynus TectupoBanus’™
1.6. ITporpammusrii komruiekc MMUC "TIJTAHBI"

1.7. IIporpammusiit kommiekc MMUC "3JIEKTPOHHBIE BEJJOMOCTH"
1.8. Ilporpammusenii  kommuieke MMUC  BEB-IIPUJIOKEHUE  "TIPUEMHASA
KOMUCCHS-OHIAH"

1.9. IIporpammusrii kommiekec MMUC "TIPUEMHA S KOMUCCH A"

1.10. IIporpammusrii komiiekc MMUC "BEJIOMOCTU KA®EPbI"

1.11. 1C 3apmuiara u Kaaper

1.12. 1C KamuH: pacuet 3apab0OTHOI1 M1aThl

1.13. AutusupycHoellO Kaspersky endpoint security

1.14. CnpaBouHo-npaBoBas cucrema “I'apant”

1.15. 1C byxrantepus

Hapﬂz[y C TpaAUOUOHHBIMU U3NAaHUAMHU CTYACHTBI W COTPYAHUKHW HUMCHOT BO3MOKHOCTb
MMOJI30BATHCS SJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX

9.MATEPHAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
MarepuanbHo-TeXHHYecKkass 0a3a yHUBepcUTeTa I03BOJISIET OOecreynBaTh KayeCTBEHHOE
MIPOBEJICHUE TEOPETUUECKUX U MPAKTHUECKUX 3aHATUH.
[TepeueHbp HEOOXOMUMBIX TEXHHUYECKUX CPEIACTB OOy4YeHHs, HUCHOJb3yeMbIX B Yy4eOHOM
IpoLECCe Il OCBOECHUS TUCIUIUINHBI «XUMHUS HE(TH U razan:
e KOMIBIOTEPHOE U MYJIbTUMEINITHOE 000pyJ0BaHUE;
® BHUJCO- U ayJAHOBU3YaJIbHBIE CPEACTBA O0OYUECHHUS U JIp.
Hcnone3yemoe oOuiee W CHeHUMATIM3MPOBAaHHOE YyueOHOe 000pyaoBaHUE, HAMMEHOBAHUE
CHEIHUATU3UPOBAHHBIX ayTUTOPHIA, KaOMHETOB, J1a00opaTOpUil C EpeyHEM OCHOBHOTO J1a00paTOPHOTO
000pyI0BaHUs, CPEJICTB U3MEPUTEIHHON TEXHUKHU MPHUBEIEHBI B Ta0. 7.2.

IHepeyensn TeXHUYECKHX CpeaAcTB, HCIO0JIB3YEeMbIX npu OCYILIEeCTBJICHUH
00pa30BaTeJbLHOIO NMpoLecca Mo IMCHUILINHEe « XuMHus HedTu U raza»


http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

Taonuua 9.1

e Hymepauus
11/-11 IlepeyeHb OCHOBHOTO 000PY/10BAHMS pa3iaesioB/TemM
AUCUMIJIMHBI
1. | JJaGoparopust xumuyeckoi TexHosoruu Ne 608 1-9
5 PorannonHbIil McmapuTenh B KOMIUIGKTE C HarpeBaTelbHON OaHei 1
STEGLERRI-2136
3. | TepmocTar 1-9
4. | Annapatr APHC-13 mnst pa3sroHku He(hTepoayKTOB 1-9
5. | Anmapart g onpezaenenus Boasl B HegTu tuna AKOB 2-9
6. | Dunexrponnbie naboparopusie Becbl CASMWP-300H 2-9
7. | pH-meTpbI 5
8. | Xumunueckue peaktussl. JlabopaTopHas nocyzaa 2-9
9. | HaGop apeoMeTpoB i OMpeIeNIeHHs IIOTHOCTU HEePTH 2-9
10. | MaruuTHas memanka MEHoromectHas [19-0135
11 Anmapar TB3 nns omnpenenenuss TemmepaTypbl BCIBIIIKH B
3aKPBITOM THUTJIE
12. | Annapat s onpezeneHus yeloBHOM Ba3kocTu BY — M
13. | IlepememmuBaromiee ycrpoicto [19-6410m
14. | Mukpockon Mukmen -5-1

PaGouast mporpamma IUCHMIUIMHBI «XWUMUS He()TH W Taza» COCTaBIeHa B COOTBETCTBHH C

tpeboBanusiMu ®I'OC BO mno nampasnenuto noaroroBku 21.03.01 HedrerazoBoe neno npoduib

OJTOTOBKH

«OKcrmTyaTanusi W OOCTY)KMBAaHHE TEXHOJIOTMUECKMX OOBEKTOB HE(PTEra3oBOro

MIPOM3BOJICTBAY», YTBEPKACHHOTO MTpHUKa3oM MuHHCTEpcTBa 00pazoBaHusi W Hayku Poccuiickoii
Oeneparu ot «09» depans 2018 r. Ne96 , ¢ yuemom npogeccuonanvnvix cmandapmos 19.003
«Cneyuanucm no 0OCIYICUBAHUIO U PEMOHMY HedmMe3a800CK020 000PYO08AHUSLY, YMBEPHCOCHHbIL
npukazom Munucmepcmea mpyoa u coyuanvrou 3awumol Poccuiickoti @edepayuu om 21 Hosabps
2014 2. N 927u (3apecucmpuposan Munucmepcmeom rocmuyuu Poccuiickou @edepayuu 8 oexabps



http://ivo.garant.ru/document/redirect/70818242/0

2014 2., pecucmpayuonnvii N 35103), ¢ usmenenuem, gnecenuvim npuxazom Munucmepcmea mpyoa
u coyuanvrou 3auwumul Poccuiickoti @edepayuu om 12 dexabps 2016 . N 727n (3apecucmpuposan
Munucmepcmeom rwcmuyuu Poccutickou  @edepayuu 13 awsaps 2017 2., pesucmpayuonHulil
N 45230); 19.026 «Cneyuarucm no mexnuueckomy KOHMPONIO U OUASHOCMUPOBAHUIO 0OBEKMO8 U
COOpydHceHUll Heghme2azo6020 KOMNIEKCA», YMBEPHCOeHHbld npuxkazom Munucmepcmea mpyoa u
coyuanvrol 3awumsl Poccutickoii @eoepayuu om 10 mapma 2015 2. N 156n (3apecucmpuposan
Munucmepcmeom rwcmuyuu Poccutickoti  @edepayuu 1 anpens 2015 2., pecucmpayuonHwlil
N 36685);79.053 «Cneyuanucm no ouacnocmuxe 0060pyO00SaAHUS MALUCMPALILHO20 MPYOONnposood
Hedbmu u HedhmenpoOyKkmoesy, ymeepicoenHulii npuxkazom Munucmepcmea mpyoa u coyuaibHol
sawyumsl  Poccuiickoti  @edepayuu  om 19 anpens 2021 e. N 253u  (3apecucmpuposan
Munucmepemeom ocmuyuu Poccutickoti @edepayuu 21 mas 2021 2., pecucmpayuonnviii N 63552);
19.055  «Cneyuanucm  no  skcnayamayuu  Hegpmenpooykmonepexauugarowjeu  Cmanyuu
Mazucmpanviozo mpyoonposoda Hepmu U HemenpooyKmosy, YmeepHcOeHHblll NPUKAZOM
Munucmepcmea mpyoa u coyuanvrou 3awumsi Poccutickoti @edepayuu om 19 urons 2017 2. N 584nu
(3apezucmpuposarn Munucmepcmeom rwcmuyuu Poccutickoii @edepayuu 11 cenmsaopa 2017 2.,
peaucmpayuonnwiii N 48139).

IIporpammy cocraBuiIn:
1. ApuakoBa Pauca J[>xabpamioBHa — K.T.H., mpodeccop kadeapsl « XUMUN»

[Tporpamma onoOpena Ha 3aceganuu Kadeapbl «XUMUAN

IIpotokom Ne 9 or« 21 » Mast 2024 rona

[Iporpamma ogo6peHa YueOHO-METOIUYECKUM COBETOM HHKEHEPHO-TEXHUYECKOTO HHCTUTYTA

[TpoTtokom Ne 9 ot «22» mas 2024  rona
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CBeleHnsi 0 mepeyTBep:KI€eHUN NMPOTPaMMbl HA O4YepelHOi Yy4eOHbI roJg U perucTpanun
H3MEHeHH
YueOubIii Pemrenue Bnecennrle n3MeHeHHUS Iloamuce 3aB.

roJ Kadeapbl Kadeapou
(Ne mpotoxkoma, mata)




