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1. IEJIM OCBOEHUA YYEFHOU JUCHUILIAHBI

LeassMu OCBOCHUS TUCIUTUTHHBI «XUMUSI HEPDTHU U Tra3ay SBISIOTCS:

- (opmMupoBaHUE y CTYICHTOB OCHOBBI 0a30BBIX 3HAHHH MO HE(TEra3ompoMBICIIOBOH OTpaciu, O
COCTaBE W CBOMCTBAX HE(PTSIHBIX CUCTEM PA3IMYHOTO MPOUCXOXKICHHSI, O METOJaX UX UCCIICIOBAHHS
U O B3aUMOCBSI3U MEXKJY COCTaBOM U (DM3HKO-XMMHYECKHUMH CBOMCTBAMH, HEOOXOIMMBIE €My IS
W3YYCHUS TOCICIYIONINX TUCIUIUIMH U CIIOCOOCTBOBATH MOJYUYECHUIO HHKEHEPHOH CHEIUAIbHOCTH
HedTerazoBoro nmpouIs;

-[IO/IFOTOBKA BBIMTYCKHUKOB K IPOWU3BOJCTBEHHO-TEXHOJOTHYECKOW | MPOSKTHOW JESTEIBbHOCTH,
o0ecreynBaroOIell MOACPHHU3AIMIO, BHEAPEHHE M OKCIUTyaTaluio O0OpyIOBaHUs sl J1OOBIUH,
TpPaHCIIOPTa U XpaHEeHHs He(DTH U Ta3a;

-croco0CTBOBaTh K (OPMUPOBAHHMIO Yy CTyIEHTa OOOOINEHHBIX MPUEMOB UCCIIEIOBATEIBCKOM
NeSITeIbHOCTH (IIOCTAaHOBKA 3aJ1a4M, TEOPETHUECKOEe 0OOCHOBAaHUE M AKCICPUMEHTAIbHAS TPOBEpPKa
€¢ peIICHMs ), HAyYHOTO B3TJIsAa Ha MUP B IICJIOM.

3aga4yu OCBOEHHS TUCIUIIHHBI

-HCIIOJIb30BAaTh MPUHITUIIBI KIIACCH(PHUKAIIMHA HEPTETa30BbIX CUCTEM;

-IPUMEHSThH 3HAHUS O COCTABE M CBOMCTBA HE(PTEH B COOTBETCTBYIOIIMX pacyueTax;

-IIPOTHO3UPOBATH MOBEACHNE HE()TH U Ta3a B PA3IMYHBIX TEXHOJIOTUYCCKUX MPOIIECCaX, OMUPASICh HA
3HAHHME UX COCTaBa U (PU3MKO-XUMHUIECKHX CBOWCTB;

-rPaMOTHO OTIPEACIATh MIPUYMHBI HETATUBHBIX SIBJICHUI U METOJIbI UX YCTPAHCHUS;

-peraTh KOJIOTHIECKHE IPOOIEMbI, BOBHUKAIOIIHME Ha BCEX ATArax oOpalleHus ¢ HEPThIO U Ta30M;

- W3y4YaTh BIMSHUC (DU3MKO-XUMHUYECKHX CBOWMCTB COCTAaBJISIONIMX HE(PTh KOMIIOHEHTOB Ha IYTH
nepepaboTKU CHIPhS U KAY€CTBO M3BJIEKAEMBIX U3 HETO MPOJTYKTOB;

- ONpEAeNATh XUMHU3M M MEXAaHH3M TEPMHUYECKUX W KATAIUTHYCCKHX IPEBPAIICHUN OCHOBHBIX

TEXHOJIOTHYECKUX MPOLIECCOB MepepaboTKu HePTH 1 He(PTEPOTYyKTOB.

2. MECTO YUYEBHOM JUCIUILINHBI B CTPYKTYPE OIIOII

2.1. Yuebnas mucrumanHa b.10.16. Xumus HedTH u raza OTHOCHTCS K 00s3aTeNbHBIM
quciumuinHaM  brioka Jlucuuninueel (MOLyn).
2.2. IlepeueHb OUCLUIUIMH, MPAKTUK A KOTOPHIX HEOOXOAMMBI 3HAHUS, YMEHHUS U HaBBIKH,

dbopMupyemble JaHHOW AUCLUITIIUHOMN:


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

CBs3b JUCHHUILIAHBI « XUMHUSA He(l)TI/I H ra3a» ¢ npeameCTBYIOIUMHA TUCHUIIVIMHAMHA U

CPOKH HX U3yYeHUsl

Tabumuna 2.1.
Kon JucuuImHel, NpeAeCTBYIOMKE JUCHUAILINHE Cemectp
JUCLUIUIAHBL «Xumus HedTH U raza»
b1. 0,08 Xumus
b1. 0,07 dusnka
b1.0.21 Hedrerazosoe neno 1
b1.0.19 Beenenue B npodhecCHOHATIBHYIO 1€ATEIbHOCTD 1

CBa3b AUCIHHUIIJIMHBI «Xumus Heq)TI/l H ra3a» C nocjJeaAyrnmumMi JTHCHUIIVIMHAMHA U CPOKHU

HX U3YyUYCHUA

Taoauua 2.2.
Kon JIMCHMILIMHBI, cJIeAyIouue 32 JTMCHUILIHHON CemecTp
JTUCIHHUIITAHBI «Xumus He(pTH U ra3a»
b1.B.08 [Iporneccer n anmapatsl HeTETa30BBIX MPOU3BOICTB 7
b1.B.24 [TpombiciioBast MOATOTOBKA HE()TH U Ta3a 4
b1.B.13 TepmoauHaMuKa U Terionepeaaya 6
CBsi3b TUCHUIJIMHBI «XUMUS He(PTH U Ta32» €O CMEKHBIMU JUCHUINIIMHAMU
Taoauua 2.3.
Kon JIMcIUnIMHbI, CMe;KHbIE ¢ TUCIUIIJIMHOMN Cemectp
JUACIUIIITHHBI «XuMHs He)TH H raza»
b1.B./1B.04.01 OO6m1ast XuMUYEeCKast TEXHOJIOTUS 3
b1.B./1B.04.01 dusnvecKas U KOJUTOUHAS XUMHUS 3

B pe3ysbTare 0cBOeHUSI AUCHUILINHBI CTYIEHT /10JIZKeH:

3HaTh:

- XMMHU3M ¥ MEXaHU3M TEPMHUYECKUX U KaTaIUTUYECKUX MPEBpAIlEHUIl KOMIIOHEHTOB He(pTH, B TOM
Yuciae B3aUMHBIX TPEBpAIIEHUIl YIVIEBOJOPOJOB Kak BBICOKOTEMIIEpATypHBIX (B mpolieccax
nepepaboTku HedTH), TaKk HUBKOTEMIIEPATYPHBIX, YTO BAXKHO, KaK C AHAJTUTHYECKON, TaK U C
reoxuMu4ecKkoi(npeBpalnieHue He)Tu B IPUPOJIe) TOUKON 3peHHUsI.

- BIIMSHUE TeTePOATOMHBIX COeTMHEHUN He(TH Ha CBOIMCTBA M KayecTBO HE(PTH U HE(PTENPOIYKTOB,
UX CTPOEHUS, COCTaB, CBOWCTBA.

Ymersn:

AQHAIM3UPOBATH KUCIOPO0-, a30TO-, CEPOCOJIEPKALIUE BEIIECTBA B TSHKEIBIXHE(PTAHBIX OCTATKAX;

- UCCIIe1oBaTh (PU3MKO-XUMHUYECKHE CBOMCTBA YIIIEBOJAOPOAOB U IPYTUX KOMIOHEHTOB

HE(TH UX BIMSHUS Ha CBOMCTBA HE(TEHPOIYKTOB, YCTAHOBJICHUE CBSA3U MEXKJy CTPOSHHEM MOJIEKYJI

U HAJAMOJEKYJSIPHBIX CTPYKTYp KOMIIOHEHTOB HE(PTH, WX CIIOCOOHOCTHIO K MEKMOJICKYJISPHBIM



B3aMMOJCHCTBUAM U (Pa30BBIM MepexoaM 1 CBONCTBAM HEPTEPOTYKTOB.

Baanern:

- HaBbIKaMU B IPUMCHCHUN MHCTPYMCHTAJIbHBIX MCTOJOB aHaJIn3a

JUITyCTaHOBICHUACTPYKTYPHEPTIHBIXKOMIIOHEHTOBUM3YYCHUANXHAMOJICKYJIIPHOM YPOBHE.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHMSA JMCHUIIVIMHBI

HpOHCCC HU3YyUYCHUA NUCHUIUIMHBI HAITPABJICH HA (l)OpMI/IpOBaHI/IC OJIEMCHTOB CJIICAYIOIINUX

komnereHnuii B cootBerctBUU ¢ ®I'OC BO u OIIOII BO 1o ganHOMY HanpaBieHUIO MOATOTOBKHU:

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

Tabmuua 3.1

Hepequb IUIAaHUPYEMBIX PE3YJIbTAaTOB O6y‘I€HI/I$I M0 JUCHUIIIMHEC, COOTHECCCHHBIX C INNIAHUPYCMBIMU
pe3yjibTaTaMu OCBOCHUSA O6pa3OBaTeHbHOﬁ IIporpaMmbl

OO0yuaromuiicsi, OCBOMBILUMA

B pe3ynbrare uzyueHus: yueOHON AMCUUIIIMHBI 00y4YaroLIecs

IpOrpamMMy JUCLMILIIMHBI, JIOJKHBL:
JOJKEH 00J1a1aTh:
Homep/ Conepxanue
HHJIEKC KoMIeTeHItHH 3HaTh yMeThb BJIAJeTh
KOMIIeTeH
M
ObuekynbmypHvle KOMHEmMeHyuu
YK-8 Cnoco0en -IIPUHLIMIIBL, FUICHTU(UIIUPOBATh | ~-HaBBIKAMU
€031aBaTh M| Cpe/CTBa, METOJbI [ o0ecrnieueHus
MO/I/IeP:KUBATH B| o0ecrieyeHus NMpoQuIaKTUPOBaTh | 0€30MaCHOCTH
NOBCeIHeBHOI 0e30macHOCTH U HEeraTUBHBIE KHU3HEIESTEIbHOC
KU3HH u B| COXpaHEHMS 3[0pOBbS BO3JECHUCTBUSA CpEAbl | TH, a  TaKke
npodeccnoHaNIBLHOI | IPU B3aUMOJCHCTBUM DOUTAHUAECTECTBEH | HaBBIKAMH
AeITeJIbHOCTH 4eJI0BEKa C HOro U | COXpaHEHHUs u
0e30macHbIe Pa3IMYHON CpEeIoil AHTPOMOTEHHOTO YKpEIUICHUS
ycCJ10BUA o0uTaHMusA, B  TOM [IPOUCXOXKICHMUS, 310pOBbS
JKU3HENEATEJBLHOCT | YUClIe B YCIOBUSX DIEHUBAs oOyuaromuxcst B
U UIsi coXpaHeHHsi| 00pa30BaTeNbHON BO3MOJKHBIE PHUCKHU | YCIOBUAX
NPUPOJIHOH Cpeabl,| CPEIBI; [MOSIBJICHUS o0pa3oBaTenbHOM
ol0ecnieueHnst -TpaBuiIa DIIacHOCTEN ul, TPYJOBOH,
YCTOMYHUBOIO IIPOCKTUPOBAHUS W HPE3BBIYANHBIX pEKpeaTuBHOU U
pa3BUTHA peanu3anuu CUTyaluii, B TOM | IOBCEAHEBHOMN
odmecTBa, B TOM| 00pa3oBaTEIbHOM, HUCTIS B | I€SITEIbHOCTH ;
4yucie NPH yrpo3e M| BOCIUTATEIbHOM, bOpazoBaTeNbHON -HaBBIKAMH
BO3HMKHOBEHHHU TPYIOBOH U Cpene; CO3/1aHUS
Ype3BbIYaiiHbIX KYJIbTYPHO-1I0CYTOBO! FIIPUMEHATH KOM(OPTHOI
CUTYaLUil U | JESTEIBHOCTH C [IpaKTHYECKHE (HOopMaTuBHON) U




BOEHHBIX y4eTOM aBBIKU o | 6e3omacHoi
KOH()JIUKTOB HOPMAaTHUBHBIX, OecrieyeHnIo oOpazoBatenbHON
WHXXEHEPHO- €30MaCHOCTH B, TPYI0BOH,
TEXHUYECKUX, [ACHBIX CUTYalUSIX | peKPEaTUBHON U
CaHWUTaApHO- OBCEIHEBHOMN OBITOBOM  cpenbl
TUTHEHUYECKUX, W3HUUBYPE3- oOuTaHus;
MICUXO0JIOTO- BBIYAMHBIXCUTYA- -METOJIaMHU
MEeJaroru4ecKux [(USIXPA3HOTOXAPAKT | TPAaMOTHOIO
TpeOoBaHUI K £pa,BTOMYHCIEBOOp | MPaBHIBLHOTO
Oe30maHocCTy; A30Ba-TEIbHOMN aHanu3a BHJIA
-OCHOBHBIC  CITOCOOBI Lpene; HEOTJIOKHOTO
COXPAHEHHUs 370POBbs rOPraHU30BbIBATH COCTOSIHUS
0o0yyJaroumxcs B | IEATEIbHOCTD U opraHusma u
YCIIOBHSIX peryaupoBarhb criocobamu
o0Opa3oBarenbHON MOBEJICHUE OKa3aHHs TEepBOU
cpenbl dakrTopsbl, | o0yyaroumxcs  C | HIOMOIIH.
CUMITTOMATUKY U | y4EeTOM
npoUIaKTUKY MIOJIOBO3PACTHBIX
HEOTJIOKHBIX ocoOeHocTer  JIst
COCTOSHUHM ueloBeKa | o0ecreueHus:  ux
Ha pa3HBIX OJTamax | 6e30MacHOCTH,
OHTOI€HE3a; COXpaHEHUs u
YKpeIIeHus
310POBBSL.
-IIPUMEHSITh
CrocoObl OKa3aHus
MEPBOI MOMOILH
IIPU HEOTIIOKHBIX
COCTOSIHUSIX B
LEemsX
MPEAOTBPAIIEHUS
3HAUYUTEIBHOTO U
JIOJITOCPOYHOTO
BO3JECHCTBUS HA
¢duznyeckoe u
TICUXUYECKOE
310pOBBE
YeJIOBEKa.
Qobwenpogheccuonanvnvle Komnemenyuu
OIIK-1 CrnocoGHOCTh -3aKOHBI, JIeKallue B | -IPOBOJUTH -METOJIaMuU
pemiath OCHOBE TIepepadOTKH | CTaHAApPTHBIE OIICHKU pHCKa U
3a/1auu, He(PTH U TONYYEHUS | DKCIIEPUMEHTHI IO | YIPaBJICHUS
OTHOCSIIIUECS HY>KHBIX OTIPEICTICHUTO KaueCTBOM
K He(TENPOIYKTOB; ¢buznko- HCII0Ib30BaHUS
MpOoPECCUOHATBHON | -XUMHUYECKUH COCTaB | XUMHYECKUX TEXHOJIOTHYECKUX
NeSTeNbHOCTH, TpH- | He(TH; CBOMCTB oreparluii;
MEHSSI METOJBIMOMC- | -kOMIIOHEHTHEIMH He(pTenmpoayKTOB, | CITOCOOHOCTHIO
JIMpOBaHUsA,MaTCMa- COCTaB [IPUPOJHBIX, 06p363.TBIBaTB " | paCliO3HABATbh
THYECKOTOAHAIN3a,e | He(hTSHBIX, WHTEPIPETHPOBATh | HHPOPMAITMOHHBI
CTCCTBCHHO-HAY1- KaMEHHOYIOJIBHBIX PE3YyJbTaThI, ¢ Impouneccel B
HBIEHOOIIEnHKe- ra3zoB " razos | I€7aTh BBIBOJBI O | pa3JIMYHBIX
HCPHbIC3HAHU . He(bTeHepepa60TKH; BO3MOXXHOCTAX CUCTEMAX;

YIIY4IIEeHUS X




-METOJbl pa3ZeiCHUs | CBOMCTB. -METOJIaMH

MHOTOKOMIIOHEHTHBIX U3Y4YEHUS

HE(TSAHBIX CUCTEM,; ¢buzuKo-

-OCHOBHBIE  (DPU3HKO- XUMHYECKHX

XUMHYECKHE METOIbI CBOMCTB HePTU U

OIIpENICIIEHUS HE(TEPOIYKTOB.

XUMHUYECKOTO COCTaBa MeTOoJIaMU

U CBOWCTB HedTH, MIPOBEICHUS

HEPTENPOAYKTOB | CTaHJAPTHBIX

raza; kiaccuuxanuu UCOBITAHUN  TI0

HEPTH U TPUPOIHBIX OIIpEEIICHUIO

ra3os KauecTBa HEPTHU.

OIIK-4: Crnocoben - HaBBIKM paboTHl c | -paboTarhb B | -METOJaMH

MIPOBOJIUTH naKkeTamu Ka4yecTBe OLIEHKU pHUCKa U
U3MEpEeHUs U | KOMIIBIOTEPHBIX MOJIb30BATENs yIpaBiIeHUs
HabroACHN, porpaMm 10 | IEPCOHATIBLHOTO Ka4eCTBOM
o0pabaThIBaTh U | peKMMaM U crocobaMm | KOMIbIOTEpa, UCIOJIb30BaHUs
MPECTABIIATh AKCILTyaTaIH U | HCIIOJIb30BATh TEXHOJIOTUIECKUX
SKCIIEPUMEHTAJIbHbIE | Pa3padOTKu BHEIITHHE orieparuii;
JTaHHBIE MECTOPOKICHUN HOCHUTEIN -CITOCOOHOCTBIO

HeTH u rasa, | WHGOpMalun VISl | pacro3HaBaTh

00CITy>)KMBaHUS O0MCHA JAHHBIMHU | yHQOPMALIUOHHbI

1IponeccoB MCEKIY € Tpolecchl B

HedrerazoBoro OT/EIbHBIMU Pa3ITHYHBIX

MIPOU3BO/ICTBA; TEXHOJIOTHYECKUM | cpcTeMax;

OCHOBHBIE KaTErOpHH, | M MPOLECCAMHU; —3BIKOM

MIOHSITHE -OlLIEHUBATh 06BEKTHO-

uH(popManuu, OOUIyIO | TOCTOBEPHOCTH OpUEHTHPOBAHHO

XapaKTePUCTUKY uH(popMaLnu; ro

IIPOLIECCOB cOopa, | -UCIOIB30BATH HPOrPAMMUPOBAH

nepenayn, oOpabOTKHM | KOMIBIOTED  JUIS | Lo

" HAKOTUICHHS | PEIICHHS

uH(pOpMaIInK; HECJIOKHBIX

-Ha3HAaYCHHE I1aKeTOB | HHKECHEPHBIX

KOMITbIOTEPHBIX pacueToB; CTaBUTh

IpPOTpaMM, 3amaqy "

UMEIOIIUXCS Ha | pa3padaThIBaTh

Kadenpe; MOCTPOCHUS | AITOPUTM eé

U apxuTeKkTypsl OBM; | pemenns;

TEXHOJIOTHIO UCTIOJTB30BaTh

pa3paboTku MIPUKJIaTHBIC

QITOPUTMOB U | CHCTEMBI

IPOTpaMM. POrpaMMHUPOBAHU

a4

9

4. COAEP) KXAHME JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PABAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMMWYECKUX NWJIN ACTPOHOMHUYEKHUX YACOB 1 BUJIOB YYEBHBIX
3AHSTHUI AMCUUIIMHBI (MoxyJst) «Xumusi HedTu U razay




4.1. CTpyKTypa QM CHUIINHBI (MOAYJIs1)

OO6mast TPYIOEMKOCTh JTHCIHUILIAHBI
enuumIbl, 144qac.

O4HOU  (POpMBI

00y4YeHHUs1 COCTaBIseT 43a4eTHHIX

Tabauua 4.1.

od! ®opma 3a4eTHbBIX Y4eOHBIX 9acoB [ToaroroBka
MIPOMEXKY- €UHU K 9K3aMEH

2 IT)oqﬂoﬁy IR Beero | Ayautopuas paGota | Camoctosrenshas Y
Q
S | arrecramu Jlexu. | Jla6. | Ilpaxr. pabora
3 u CemuH.
3 DKk3aMeH 4 144 34 32 - 51 27

enuHuIbl, 144yac.

OOmiast TpyA0EMKOCTh JAUCUUIUIMHBI OYHO-3a09HOM (POpPMBI 0OydeHHUsSI COCTAaBIISET 43a4eTHBIX

Taoauua 4.1.1

% ®opma 3a4eTHBIX VY4eOHbBIX YacoB IloxroroBka
3 HIT)(()’IT;;?’ SRR 'Beero | Ayawtophas pabota | Cayocrosrensuas |
S | arrecramu Jlexu. | JIa0. | Ilpaxr. pabora
3 " CemuH.
3 DK3amMeH 4 144 16 16 - 85 27
4.2.  Conep:kaHue pa3/ieJioB JUCHUILUIMHBI (OUHAasI, 04HO-3204HAasi opma)
Tabnuua 4.2.
CopepxaHue JEKIHOHHOTO Kypca
Ne HaunmenoBanue paznena Coneprxanue pasjiena [Tepeuenn
n/m JUCLHUTIIUHBI JUCUUTIITUHBI KOMIIETEH
LU,
dopmupye
MBIX B
nporecce
OCBOEHUS
paznena
CEMECTP Ne3
1 Tema 1. Hedprs u|Hedts u ee ponp B coBpemenHom wmupe. | OIIK-1,
MIPUPOIHBIN Ta3. CoctaB u cBoiictBa Hedrel. Dusuko- | OIK-4
XHWMHYECKUH COCTaB XUMHUYECKUE CBOMCTBA HedTel u
HepTH W HeDTAHBIX | HEPTEMPOIYKTOB. Cocras HepTH
CUCTEM. (37IeMEeHTHBIN, TpYyNIoBOH, (PaKIMOHHBIMH,
u3otonHblil). Knaccupukanus, HoMeHKIaTypa
U METOJAbl  HCCIENOBAaHUS  COETUHEHUI
HepTH.Porib  yrimeBogOpogHOTO  CHIpbS B

skoHOMUKe Poccun. O6beM 100b14M HEPTU U
raza. COOTHOLIEHHE TEMIIOB PacXOJOBAHUSA U
IIPUPOCTA 3a11aCOB YIIIEBOAOPOIOB




Tema 2.

VYrneBogoposl HehTH U
HedTrenpoaykros.
[TapaduHOBBIE
YTIICBOIOPOIBI
(ayikaHbI).

3HaueHUE 3HAHUNM O XMMHYECKOM COCTaBE U
cBoMicTBax HedTed M Ta3oB. XUMHUYECKHI
coctaB HepTH U HePTAHBIX cucTteM. CocTaB U
CBOWCTBa  HedTeH. DU3UKO-XUMUYECKHE
cBoiicTBa HedTel u HedrenpoaykToB. CocTas
HeTH (2JIeMEHTHBIH, IPYIIIOBOM,
(bpakIMOHHBIN, W30TONHBIA. MuUHEpaTbHBIC
KOMITOHEHTHI He(pTH.

Amudatuueckue HACBILICHHbBIE
(mapaduHoBbIe) yrieBoaopoasl. CTpoeHue u
M30MEpUsT  AIKAaHOB  (HOPMA@JIBHOIO MU
uzoctpoenusi). Homenknatypa. ®dusmueckue
cBoMcTBa MapaguHOB. XUMHYECKHUE CBOWCTBA
ankaHoB. Peakuuu 3aMenieHusi B MpeeIbHbIX
yraeBonopoaax. CBoOOJHO — paaMKaJIbHbBIE
peaxkuuu napauHOB. N3omnpenosbie
YIIEBOIOPOIBI

OIIK-1,
OIIK-4

Tema 3.

Hadrenossie
YIIEBOAOPOIBI
(mKIT0aNIKaHbl) He(TH.

Homenknarypa u crpoeHHe HapTEHOBBIX
(LIMKJIaHOBBIX ) YTIIEBOJOPOIOB. Tpex-,
YeTblpex-, MATH-, [IECTU-YICHHbIC LUKJIbI;
MOHO-, OU-, TPUIIUKIINYECKHE u Ip.
HaTeHOBBIE  yrieBojoponasl.  M3omepus
mukiaHoB.  Kondopmanmum — mukiorekcaHa:
Kpeciao, BaHHA M IIPOMEXYTOYHas TBUCT-
KoHpopmauus. PDuznyeckne U XHUMHUYECKUE
CBOIiCTBa LUKJIOAJIKAHOB. [Tony4yenne
LIUKJIAHOB U3 apOMaTHUYECKUX COCAMHEHUH.

OIIK-1,
OIIK-4

Tema 4.
Ankens! (oneuHBI).

Homenkiarypa u u30Mepus HENpEAeIbHBIX
yrIeBoAOpoAoB (aikeHOB). Pusnyeckue u
XUMHUYCCKHUC aJ'II/I(l)aTI/ILICCKI/IX HEMPCACIbHBIX
yII€BOAOPOAOB. MeTo/1bl NOTYUYEHHUs aJIKEHOB.
XHUMHUYECKHE CBOMCTBA aJIKEHOB.

OIIK-1,
OIIK-4

Tema S.
.ApomaTuueckue
YTJIEBOJIOPOIBI (APEHBI).

benzon. @opmyna Kekyne. Hogelimue
MpeJCTaBICHHEe O CTPYyKType OeH3ona.n
ApOMaTUYHOCTb. MHorosepHbie
apoMaThueckue coeauHeHus. Duznueckue
CBOMCTBA apOMAaTUYECKUX  YTJIEBOJOPOIOB.
XUMHYeCKHe CBOMCTBA apEHOB.
HyxneodpunsHoe 3amenienne B OCH307IHOM
koneile. ComepkaHue apeHoB B HEPTSIX U UX
pacnpenenenue no ¢pakuusm. CooTHOLIEHUE
pa3MYHBIX THUIIOB apeHOB B  HedTax.
['ubpuaHBIE YTIIEBOIOPOIHI.

OIlK-1,
OIIK-4




Tema 6.
I'eTepoaTomubIie
coeanHeHus HeTH.
Kucnoponconepxaiue
Coenunenus

Amudarnueckne cnuptel.  Homenkmarypa
cnuproB.  dusnueckue U XUMHUYECKHUE
cBoiictBa cnuproB. denonbl.  CBoiicTBa
(dheHoIoB. KapGoHnoBsie KHCJIOTBI
anuQaTUIecKoro, apoOMaTH4ECKOro,
Ha(TEHOBOTO pana. Heitrpanbabie
coequHenuss Hedtu. KeToHbI, JTaKTOHBI,
IPOCTHIE U CIIOKHBIE (PUPBI

OIIK-1,
OIIK-4

Tema 7.
Cepoconepxartine
COeIMHEHUS HEPTH

CXoncTBO M pa3liMyMe  CepocoAepKaIIux
COCIMHEHUN  C  KUCJIOPOJCOJEPKAIIUMHU
coeIMHEHUsIMUA. MepkanTaHbl (aJIKHJITHOIBI U
apunTuoiel). Pu3MYecKue U XUMHUYECKHE
cBoiicTBa. bosblias KHCIOTHOCTh THOJIOB IIO
CPaBHEHHIO CO CIIUpPTaMU. J{HanKuicynbQuabl.
XuMHUYEeCKHe CBOICTRA. Junankun-
mucynsbuasl.  Jlpyrue — cepocojepikaiiue
COCTMHEHUS He(TH. Brusinue
CEpOCOJICPKAINX COECAMHEHU Ha CBOMCTBa
He(TAHBIX TOILIIUB u MIPOLIECCHI
He(drenepepabOTKH.

OIIK-1,
OIIK-4

Tema 8.
A3zoTcoaep:kaiue
COCTUHEHUS HEPTH.
A3zoTcoaep:xaime
COCTMHEHUS HEPTH.

Amudarndeckne amuubl.  Knaccudukamms
aMMHOB M WX HOMeHKJarypa. [lepBuunsle,
BTOpPUYHBIE, TPETUYHbIC aMUHBI H
YETBEPTUYHBIE AMMOHHUEBBIE  COEAUHECHHS.
ApomMarudeckue aMUHBI (aHWIIUHB).
duzndeckne 1 XUMUUECKHE CBOMCTBA aMHUHOB.
ApoMaTh4ecKue reTepolUKINYECKUE aMUHBI.
ITupuann. XuHonuH. M30XUHOJMH.

OIIK-1,
OIIK-4

Tema 9.
Cmomno-acdanbTeHOBBIC
BeIlleCTBA HEPTH.

CMonbl. DneMeHTHBIH cOCTaB. XHMHUYECKOE
crpoeHue. CBolicTBa: MOJEKYJspHas Macca,
IUIOTHOCTh, PacTBOPHUMOCTb, CTaOMIIBHOCTb.
AcdanbTeHsl. ONeMEeHTHBIN COCTaB.
CBolicTBa: MOJEKYJSIpHAsl Macca, IUIOTHOCTD,
MOBE/ICHNE MPU HarpeBaHUH, PAaCTBOPUMOCTD.
XHUMHYECKOE CTpOEHHE: TMOPUHOCTD,
MOJIMIUKINYHOCTh, HAJM4YUE TeTepOoaToMOB.
Tunsl achanbreHoB: MeTambl, BXoAfIIKUe B
cocraB  Heptu. Dopmbl UX CBA3M C
OpPraHWYEeCKUMH BELIeCTBaMU: MOP(UPUHOBBIE
KOMIUIEKChl BaHAJMUS M HUKENS; KOMIUIEKCHI
METAJUIOB C ac(aIbTEHAMH.

OIIK-1,
OIIK-4

10

Tema 10. CoBpemeHHBIE
IIPEJICTaBIECHUS O
CTpOeHHH HePTU U
HEPTIHBIX JUCTIEPCHBIX
CHCTEM.

CoBpeMeHHbBIE TPEJICTABICHUSI O CTPOCHUHU
HePTH U HETIHBIX CHUCTEM.
MexMOJIEeKyIIpHbIE B3aUMOJICVCTBHUS
KOMIIOHEHTOB ~ He(TSHBIX CHCTEeM U HX
npupoaa. HedTsiHbIe qucTiepcHbIE CUCTEMBI.

OIlK-1,
OIIK-4




11

Tema 11.
OcHoBHBIE
XMMHYECKHE CBOMCTBa
HepTH W HEDTAHBIX
JMCIEPCHBIX CHCTEM.

¢buzuko-

CBolicTBa HEPTSHBIX AUCIIEPCHBIX CHUCTEM
u METO/IbI ux HcCIe0BaHUsI.
Hucnepcuocts. [loBepxHocTh paznena a3
U TIOBEPXHOCTHBIC SIBIICHUS B HEPTIHBIX
JUCTIEpCHBIX cucTtemax. lloBepxHOCTHO-
AKTHBHBIE KOMITOHEHTBI He(TH.
YCTOHYMBOCTh HEQPTSIHBIX JAUCHEPCHBIX
CHUCTEM. Peonorunueckue MOJenn
MOBEICHUA  HEPTSIHBIX  JAUCIIEPCHBIX
CHUCTEM. 3aBUCHUMOCTb HMX CTPYKTYPHO-
MEXaHUYECKUX CBOMCTB OT TEMIEPaTYphI.
Bnusiaue BHEIIHUWX  BO3AEHCTBUM  HA
(bU3UKO-XUMHYECKHE u
HKCIUTyaTal[MOHHbIE CBOMCTBa HepTe u
He(TenmpoaYKTOB

OIIK-1,
OIIK-4

12

Tema 12.

OcHOBHBIE KOHIIEIIIINHU
MIPOUCXOXKACHUS HEPTH U
rasa

OcHOBHBIE KOHUEHIMH TMPOUCXOXKICHUS
He(TH U Ta3a U 0Opa3OBaHUS OCHOBHBIX
KJlaccoB coeauHenuii Hedtu. Teopus o

OMOreHHOM  TMPOMCXOXKACHUH  HedTH.
PazButue MPEICTABICHUI 00
OpPraHUYECKOM TPOUCXOKIACHUH HEPTH.
OtkpeiTie B HepTAX  OUOMONEKYI,
nopupuHOB, U30MPEHOUIHBIX
YII€BOIOPOAOB, HOPMAJIbHBIX AJIKAaHOB OT
C17 u BEIIIIE, HOJULAKINYECKUX
YIJIEBOIOPOAOB, JI0Ka3aTeIbCTBO
OpPraHHYECKOTO reHe3uca HedTH.
Heopranunueckas KOHIEIIIUS
MIPOUCXOKACHUS HehTH u rasa.
CoBpeMeHHBIE MIPEICTAaBICHUS 00

obOpaszoBanuu HedTH U raza. OOpa3zoBaHue
OCHOBHBIX KJIACCOB YTJIEBOJIOPOJIOB HE(HTH

OIIK-1,
OIIK-4

OOmast TPyAOEMKOCTh IUCIHUIUIMHBI 3a04HON (hopMbl 0O0yueHHs

enuuuiel, 144qac.

cocTaBnsieT 4 3a4eTHBIX

Tab6auna 4.3.

o ®opma 3a4eTHBIX YueOHBIX 4acoB IToaroroBka
ol

MIPOMEXKY- €UHULL K 9K3aMEHY
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5 TOYHOU
ot Jlexu. | JlaG. | Ilpaxr. pabota
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() CemuH.
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ConeprkaHue JEKIIMOHHOTO Kypca (3aouHast popma)

Tabnuua 4.4.

/a

HaunmenoBanue paziena
JUCHUILINHBI

Coneprkanue pasnuena
JUCLUILINHBI

[Iepedyenn
KOMIICTCH
LM,
(opmupy-
€MbIX B
mpouecce
OCBOCHUA
paszneia

CEMECTP Ne3

Tema 1. Hedts u
IIPUPOIHBIN Ta3.
XHMMHYECKUN COCTaB
HepTH W HETIHBIX
CHCTEM.

Hedts u ee ponb B COBPEMEHHOM MHpE.
CocraB u cBoiictBa Hedrel. Dusuko-
XUMHYECKHE CBOICTBa Hedrei u
He(TEMPOIYKTOB. Cocras He(TH
(37eMEeHTHBIN, TpYyNIoBoH, (paKIUOHHBIN,
n3ortonHbii). Kinaccudukamnms, HOMEHKIATypa
Y METOJIbl MCCIIEIOBaHUS COEIUHEHUN HedTH.
Ponp yrieBomopoaHOTO CBHIpbS B SKOHOMHUKE
Poccun. OOwvemM noObuM HepTH UMW Tasa.
CooTHOIIIEHHE TEMIIOB  PACXOAOBaHUS U
MIPUPOCTA 3aM1acoOB YIIIEBOJOPOJIOB

OIIK-1,
OIIK-4

Tema 2.

VYraeBoaopoisl HehTH U
Hedrenpoaykros.
[TapaduHOBEIC
YIIEBOAOPOIBI
(anmkaHsbI).

3HaueHue 3HAHUH O XMMHUYECKOM COCTAaBE U
cBOMcTBax HedTed M Tra3oB. XHUMHYECKHI
coctaB HepTH U HepTAHBIX cucteM. CocTaB M
cBOlicTBa  HedTeil. DOU3UKO-XUMUYECKHE
cBoiicTBa Hedrel n HedrenpoaykToB. CocraB
HeTH (2JIeMEHTHBIH, TPYMIOBOH,
(pakMOHHBIN, W30TONHBIM. MHUHEpaAIbHBIE
KOMITOHEHTHI HE(PTH.

AmudaTtnueckue HaCBILICHHbIE
(mapadunoBsie) yriaeBogopoasl. CtpoeHue u
n30Mepus aJIKaHOB (HOpMalbHOTO |
nzoctpoenusi). Homenknatypa. ®usnyeckue
cBoiicTBa mapauHOB. XMMHYECKHE CBOWCTBA
alKaHoB. Peakiuu 3amMenieHus B MpeAesIbHbIX
yrieBogopoaax. CB0oOOIHO — pajuKalibHBIE
peakuuun napa@uHOB. N3onpeHoBbIe
YTII€BOAOPOABI

OIIK-1,
OIIK-4

Tema 3.

HadtenoBsie
YTJIEBOIOPO/IbI
(UMKITOANKaHBl) HEPTH

Homenkmatypa u cTpoeHue HaQTEHOBBIX
(LIMKTaHOBBIX) YTJI€BOJOPOIOB. Tpex-,
YeThIpeX-, MITH-, IIECTU-WICHHbIE IUKIIbI;
MOHO-, OU-, TPULIUKJINYECKUE u Ip.
Ha(TEHOBBIC YTI€BOJAOPO/BI. Nszomepus
nukinaHoB. KoHdopmamuu — IUKJIOreKcaHa:
Kpeclio, BaHHAa M MPOMEXKYTOYHAST TBUCT-
koH(popmanusg. DPuU3NYeCKUe M XUMUYECKUE
CBONCTBa LIUKJIOAJIKAHOB. [Tonyuenue
LUKJIAHOB U3 apOMaTUYECKUX COCTUHEHUI.

OIlK-1,
OIIK-4




Tema 4.
Ankensl (oneduHbI).

HomeHkiarypa u u30MepHUsi HENpPEACIbHBIX
yriaeBoopoaoB (ankeHoB). duszmyeckue U
XUMHUYCCKHUEC aJII/I(l)aTI/I‘-ICCKI/IX HCMIPCACIIbHBIX
yIIeBOIOPOA0B. MeTOoIbI MOJTyUYeHHUs aJIKEHOB.
XUMHUYECKUE CBOMCTBA AJIKEHOB.

OIIK-1,
OIIK-4

Tema S.
.ApomaTtnyeckue

YTJIEBOJIOPOIBI (APEHBI).

benzon. ®opmyna  Kekyne. Hoseiimue
NpeICTaBICHUE O CTPYKType OeH3oia.u
ApOMaTHUYHOCTb. MHorosiiepHbie
apomaTHueckue coequHeHus. Dusznyeckue
CBOMCTBAa apOMAaTUYECKUX  YIIJIEBOJOPOJIOB.
XUMHYECKUE CBONCTBa apeHOB.
HyxneodunbHoe 3amenieHue B OEH30JIbHOM
konble. Comep)kaHue apeHoB B HEPTAX U HX
pactipenenenue no ¢pakuusM. CooTHOIICHHE
pa3NUYHBIX THIIOB apeHOB B  HEQTAX.
['uGpuaHbIe YTIEBOAOPOIBI.

OIIK-1,
OIIK-4

Tema 6.
I'erepoaTomuble
coenHeHus HePTH.
Kucnopoaconepxkaiuue
COEIMHEHUS

Amudarudeckue  CIUPTHI.
cnuproB.  Dusmyeckne u
coiictBa cnuptoB. Denonwl. CBolicTBa
(heHooB. KapGoHoBsie KHCJIOTBI
ann(aTHIECKOTO, apoMaTH4ECKOro,
Ha(TEeHOBOTO psna. HeiitpanbHbie
coequHeHus: HepTH. KeToHBI, JTaKTOHBI,
IIPOCTBIE U CJIOKHbIE 3(PUPBI

Howmenxknarypa
XUMHNYCCKHUEC

OIIK-1,
OIIK-4

Tema 7.
Cwmono-achabTeHOBBIE
BElIECTBA HEPTHU.

CMomaBl. DIeMEHTHBIH COCTaB. XHUMHUYECKOE
ctpoerune. CBOWCTBa: MOJEKyJsIpHas Macca,
IUIOTHOCTb, CTaOMILHOCTb.

AcdanbTeHsl.

PacTBOPUMOCTb,

OneMEeHTHBIN COCTaB.
CBoiicTBa: MOJEKYJISIpHAs Macca, IUIOTHOCTD,
MOBEJIEHUE TIPU HArpeBaHUU, PACTBOPUMOCTD.
Xumuueckoe CTPOEHHE: THOPUIHOCTB,
MOJUIIUKINYHOCTb,

Tunel aC(i)aJ'ILTeHOBI MeTaHHBI, BXOJAIIUE B

HaJIMYUC T1CTCPOATOMOB.

cocraB Hepru. DopMBI UX CBA3H C
OpraHMYECKUMH BelleCTBaMU: NOP(UPHUHOBHIE
KOMIUIEKChl BaHAQJMUsS U HUKENS; KOMIUIEKCHI

METaJUIOB ¢ ac(albTeHaMH.

OIlK-1,
OIIK-4

Tema 8. CoBpemeHnHbIE
IIPEJICTaBICHUS O
CTpoeHuu HeTHu U
He(TAHBIX AUCTIEPCHBIX
CHCTEM.

CoBpeMeHHBIE TPEJCTABICHUS O CTPOCHUH
HepTH u HEPTIHBIX CUCTEM.
MexMOJIeKyIISIpHbIE B3aWMOJICVCTBHUS
KOMIIOHEHTOB ~HE(TAHBIX CHCTEM M HX
npupoaa. HedTsiHbIe MuCTIEpCHBIE CUCTEMBI.

OIIK-1,
OIIK-4




Tema 9.
(U3NKO-XIMHYECKHEC
CBONCTBa HetH u

OcHOBHEIE

He(bTSIHBIX AUCIICPCHBIX

CUCTEM.

CBoiicTBa HE(PTAHBIX AMCIEPCHBIX CHUCTEM
u METO/IbI 1754 HCCIICJOBAHMS.
Hucnepcuocts. [loBepxHocTh paznena das
U TIOBEPXHOCTHBIC SIBJIEHUS B HE(TIHBIX
JUCHEpPCHBIX cucTeMmax. IloBepXHOCTHO-
AKTUBHBIC KOMIIOHEHTBI HeTH.
YcTolunBOCTh  HE(PTAHBIX JUCHEPCHBIX
CHUCTEM. Peonornueckue MOJIENH
MOBEJICHUsI ~ HE(TAHBIX  JUCHEPCHBIX
CUCTEM. 3aBHUCUMOCTb MX CTPYKTYpHO-
MEXaHUUYECKHUX CBOMCTB OT TE€MIIEpaTypBhl.
Brnusiaue BHemIHMX  BO3JEHCTBUI  Ha
(U3NKO-XMMHYECKHE u
9KCIUTyaTallMOHHbIE CBOIcTBa He(pTel u
HEPTENPOTYKTOB

OIIK-1,
OIIK-4

10

10.
KOHLEMIUU
MIPOUCXOXKACHUS HEPTH U

Tema OCHOBHEBIE

rasa

OcHOBHbIE KOHUEHIMH TMPOUCXOKICHUS
He(TH ¥ Ta3a U O0pa30BaHUS OCHOBHBIX
kiaccoB coenuHeHuit Hedgtu. Teopus o
OMOr€HHOM  IIPOMCXOXKJIEHUU  HEPTH.
PazButne MPEICTABIICHUI 00
OpPTaHHYECKOM IPOUCXOKICHUH HEPTH.
OtkpeiTue B He(pTAX  OUOMONEKYI,
nopdupuHOB, M30IPEHOUTHBIX
YII€BOJIOPOIOB, HOPMaJIbHBIX AJIKAaHOB OT
Cl17 U BHIIIE, IMOJTUITHKITHYECKIX
yIIEBOJIOPOIOB, JI0Ka3aTeIbCTBO
OpPraHUYECKOTO reHesnca Hedtu.
Heopranunueckas KOHIICTIIIHS
MIPOUCXOXKACHHUS HeTH u rasa.
CoBpemeHHbIE MIpeICTaBICHU 00
oOpazoBanuu HedTH U raza. OOpa3zoBaHue
OCHOBHBIX KJIaCCOB YTJI€BOJIOPOAOB HE(hTH

OIIK-1,
OIIK-4

JJABOPATOPHBIE PABOTBI

Tabmuma 4.5.

No

/1

Tema

3aganue: BeinoaHuTh abopatopHyto padoTy, yKa3aHHYIO IIpenoaBaTesiemM, ¢ COOI0AeHuEM
TEXHHUKH JIA0OPAaTOPHBIX pabOT M HOPM TEXHHUKHU 0€30I1aCHOCTH, 000CHOBATh 3aKOHOMEPHOCTHU
IPOTEKAIOIUX MPOIIECCOB, TPOBECTH HEOOXOAUMBIE PAaCUeThl, IOCTPOUTH TpapuuecKue
3aBUCHUMOCTH, B OTYETE OTPA3UTh OTBETHI HA BOIIPOCHI, TEXHUKY O€30M1aCHOCTH P padboTe B
71a00paTOpUH, MPOMBIIUIEHHOE 3HAYEHUE HCIIOJIb3YEMbIX METO/I0B U METOIHK.

NN E

JlaboparopHsblie padoThl 10 XMMHUM HedTH U raza

Texnuka 6e3onacHoctu. BBonHas 6ecena.

Omnpenenenue MIOTHOCTU HEPTU

Omnpenenenre BA3KOCTHO-TEMIIEPATYPHBIX CBOWCTB HEPTHU
Onpenenenne coepx aHus BiIaru

Omnpenenenue GpakIMOHHOTO COCTaBa HEPTH
Omnpenernenne TpynnoBOTO YTIEBOJOPOIHOTO COCTaBa
OmnpeneneHue 2IEMEHTHOTO cocTaBa HepTH

OrmpesienieHne CoiepKaHUs CePhI




9. OmpeneneHue coaepKaHus BBICOKOMOJICKYISPHBIX COSTUHEHHIA
10. OnpeneneHue HaAMOJEKYISIPHOU CTPYKTYpPHI HEDTH

11. HedrsHble qucriepcHbIE CUCTEMBI

4.3. Pa3znenbl y4ueOHOI JUCUMIIIMHBI, BUAbl Y4eOHOM 1eATEIbHOCTH U ()OPMBbI KOHTPOJIS
Tabmuma 4.6.

Paznensl AMCUMITINHBL, BUABI Y4EOHBIX 3aHITUIA U (HOPMBI KOHTPOJIS.

AyIUTOpHBIE g
3aHATHA (B =
Jacax) g*
= HaumenoBanue pazzgena yueOHOI o | ¢ s DOpMBI TEKYILETO
= o]
= JUCLUIUIAHBIL. 2 | EE| £ | KOHTPOJSA YCIEBAEMOCTH
S o = 8 | 55 g
= Tewma 3ansTHI = | © | 28 & | (nonedenim cemecmpa)
= | 8 | 2E 8
0 oy H = 3}
S 18 | £5] ¢
< e v 5
= 1 =2° S
CEMECTP Ne3
Tema 1. Hedts 1 mpupoHbIii Ta3.

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

Tema 2. YrneBogoposl HehTH U KOILIOKBH

2 | meprenpoaykros. [TapadpuHoBbie 4 |4 6 ™
yTII€BOJIOPO/IbI (JIKaHBI).

3 Tema 3. HadreHOBBIC yriIeBOIOPOIBI 2 2 3 KomnokBruym
(tmmKIToayIKaHbl) He(DTH.

4| Tema 4. Ankenni (oneuns). 4 2 | Komnoxsnym

5 Tema 5. .Apomatuueckue 4 4 Konnoksuym
YTJI€BOI0POIbI (ApEHBI). [luceMenHas pabora
Tema 6. ['eTepoaToMHBIE COETMHEHUS 2 KOILIOKBH

6 | medru. Kucnopomcoaepxanue 2 4 M
O — [Mucemennas padora

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

8 Tema 8. A3orconepxamniue 5 2 4 Komnoxksuym
COCJIMHECHUS HEDTH.

9 Tema 9. Cwmono-acanbTeHOBbIE 5 2 4 Komnoxksuym
BeleCTBa HEPTH. [luceMenHas pabora
Tema 10. CoBpemeHHbBIE 2 KoIoKke

10 | mpencrapnenus octpoenu u HepTH U | 2 4 HI/ICI)MCHH}EIII;[/I 6ot
HE(PTSIHBIX JUCIEPCHBIX CUCTEM. P
Tema 11.0cHOBHBIE ¢uzuKo- K OLIOKEH

11 | xumnueckne cBoiicta mHedpTH M |2 |4 4 HHCLMeHH};I\:II BoTa
HEPTSIHBIX JUCIIEPCHBIX CHCTEM. P
Tema 12.0cHOBHBIE  KOHIIEMIINHU KOLIOKBHI

12 | mpoucxoxnenus weptm w®  rasa |2 |- 6 ™
JIEKYUOHHOE 3aHsAmue
HUTOIO: 34 132 |- 51




4.4. IlpumepHasi TeMaTHKa pedepaToB, pacyeTHBIX padoT, KypCOBbIX POEKTOB
(pador)
Kypcosbie pa6orsl -Cemectp Ne 3- He npe1rycCMOTpEHO

Tembl pedepaToB

1 HampaBiieHne XuMuueckoil nepepaboTKHU ajIkaHOB, LIMKJIOAIKAHOB.

2 HanpagieHre XUMHYECKOU repepaboTKH apeHOB.

3 IlepepaboTka KUCIOPOI- U A30TCOAEPIKAIINE COeAUHEHUN He(TH U HEPTEPOAYKTOB.

4 TlepepaOoTka cepocoiepKaliux COeAMHEHUN He(pTH U HEPTENPOIYKTOB.

5 Tepmuueckuii KpeKUHT MapadruHOB.

6 Katanutuueckuii KpeKuHT napaduHoB.

7 XMMHYECKHE OCHOBBI IIpoliecca THIPOreHW3aluu. PasHOBUIHOCTH TI'MAPOTrE€HU3allMOHHBIX
IIPOLIECCOB.

8 KaranuszaTopsl U IPOAYKThI KATAIUTUYECKOIO KPEKUHTA.

9 lllenoyHas OYMCTKA, CEPHOKHUCIIOTHASI OUHUCTKA.

10 Karanutuueckasi TuaApoOYHCTKA HeDTH U HEPTETIPOTYKTOB.

11 Xummnuecknre OCHOBBI OJIYYEHHS] CHHTE3 — I'a3a.

12 Xumudeckre OCHOBBI MOJIYYEHHS] METAHOJIA.

13 CunHTEe3 MOTOPHBIX TOIUTMB Ha OCHOBE MporieccoB dumepa-Tpomina.

14 Xumunueckre OCHOBbI IEpepabOTKHU MOMYTHO-HEPTSIHOTO ra3oB.

15 Oxpana okpykarolei cpepl mpu nepepadotke HeTH U rasa.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

OOpazoBaTenbHbI MpoLEcC MO AMCHUIIMHE OpraHu3oBaH B (opme Y4eOHBIX 3aHATHI
(koHTakTHasg paboTa (ayAMTOPHOM U BHEAyIUTOPHOH) O0OyYaroIIMXCS C TPErnojaBaTreieM Hu
caMmocCTosiTeNIbHas paboTa o0yJaromuxcs). YueOHble 3aHATUS MPEJICTaBIEHBI CISYIOIMMI BUJAMH,
BKJII0Yasl yuyeOHbIE 3aHATHS, HAlIPaBJICHHbIE Ha MPOBEJCHNE TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH:
JEeKIMHU (3aHATHA JIEKIIMOHHOTO TUIIA), B TOM YHUCIIE B BUJIE MPE3EHTALNH;
CEMHUHAPBI, MPAKTHUECKUE 3aHATHS (3aHATHS JaOOPATOPHOTO U CEMUHAPCKOTO THUIIA);
TpYIIIOBEIE KOHCYJIBTALINN;
WHIWBHUIYAJIbHBIC KOHCYJIbTalluN n HUHBIC y‘-Ie6HBIe 3aHATHA, npeaycMaTpuBaromume
VHIMBHTyJIbHYIO paboTy MperogaBatesis ¢ 00yJaroniMes;
camocTosTeNbHas paboTa 00y4aroIuXCs;
3aHATHUS UHBIX BHU/IOB.

Ha y4eOHBIX 3aHATHSX OOydYaroIIMecs BBITIOJHSIIOT —3alUIAHUPOBAHHBIE  HACTOSIICH

IporpaMMOil  OT/AEedbHbIE BHIBl y4eOHbIX paboT. VYueOHoe 3amaHue (pabora) cuMTaeTCs



BBIMIOJTHEHHBIM, €CJTH OHO OLIEHEHO IMpernoaBaTesieM MOJ0KUTENbHO.

B pamkax camocTosaTenbHOM paboThl 00yUaronnecs: OCyIIEeCTBISIOT TEOPETHUECKOE H3yUeHUE
JUCLUIUIMHBI ¢ YYETOM JIEKLIMOHHOI'O MaTepuaia, FOTOBATCS K IPAKTUUECKUM 3aHSTHUSM, BbIIOJIHSIIOT
JIOMAIIIHEE 3a/1aHU, OCYIIECTBISAIOT OANOTOBKY K IPOMEKYTOUYHONW aTTECTALUH.

CopepxaHve AUCHMIUIAHBL, BUABI, TEMbl YUeOHBIX 3aHATHH U (QOPM KOHTPOJIBHBIX
MEPONpPUITHI JUCHMIUIMHBL TPEACTaBIeHbl B paszaene 5 Hacrosmied mnporpaMMmbl U (ouze
OLICHOYHBIX CPEJICTB 10 TUCLUILINHE.

Texkymasi arrecranus no aucuumiaune (moayao). OueHuBaHHe O0Oydaromerocs Ha
3aHATUAX OCYILIECTBIIAETCA B COOTBETCTBHUHU C MOJIOKEHHEM O TEKYILEeH aTTecTaluy 00y4aroluxcs B
YHHUBEPCUTETE.

[To uToram Tekymieit aTTecTaluu, BEAYLIUMN MpenoiaBareib (JISKTOP) OCYIIECTBISET AOMYCK
oOyuarolerocst K IpoMeXyTO4YHOH aTTeCTaluu.

Jlonyck K TPOMEXKYTOUYHOH aTTecTallMd MO AUCHUILUIMHEe (Moayar). OOydarormmiics
JOTIYCKaeTCsl K TMPOMEXKYTOYHOM aTrTecTaluy IO TUCHUIUIMHE B CIy4yae BBINIOJHEHUS MM BCEX
3aJaHUil U MEPOIPHUATHI, MPEIyCMOTPEHHBIX HACTOAIIEH MPOrpaMMOIl JUCIHMIUIUHBI B IOJHOM
oOweme. [IpenogaBaTenb UMEET MPaBO U3MEHATh KOJIMYECTBO U COAEpKAHUE 3a/laHuM, BbIAABAEMBIX
obOyygarouMcs (00yJaromeMycsi), UICX0As U3 KOHTUHIeHTa (YPOBHS MTOATOTOBJICHHOCTH).

Jlomyck oOydaromierocss K MPOMEXKYTOYHOW aTTeCTallMd IO JUCIMILTUHE OCYIIECTBISET
IpenoaaBaTelb, BEAYIIUi ceMUHapCcKue (MIPaKTUUYECKHE) 3aHATHS.

OOyuaromuiics, UMeOUIN yueOHbIe (aKaJeMHUUECKHUE) 3aJ0JKEHHOCTHU (TIPOIYCKU y4EOHBIX
3aHSTHH, HE BBIIOJIHUBIIUHN YCIEIIHO 3a7aHusi(€)) 00s13aH 0TpaboTaTh UX B MIOJTHOM OOBEME.

OTpadoTka y4eOHBIX (aKageMU4eCKHX) 3210/KEHHOCTEe| M0 AUcCHHIIMHe (Moay o). B
cillyyae Hajauuusi ydyeOHOW (akaJeMHuYecKoi) 3aJ0JDKEHHOCTH IO JUCLUILIMHE, OO0ydJaroluiics
OoTpabaTbIBa€T MPONYILEHHbIE 3aHATUS U BBIIOJIHAET 3alVIAHUPOBAHHbIE W BbIIAHHBIE
npenogasareneM 3agaHus. OTpaboTka MPOBOJUTCS B IEPUOJ CEMECTPOBOTIO OOYUEHHUS WU B IEPUOA
CECCHH cOorflacHO rpaduKy (pacrnucaHuI0) KOHCYIbTAIUN PernogaBaTes.

OOyuvaromuiics,  TPOMYCTUBIIUN  JeKyuowHoe  3auamue,  00s3aH  TNPEAOCTaBUTH
npenojaBarento  pedepaTuBHBIA ~ KOHCIEKT  COOTBETCTBYIOIIETO  paszziena  y4eOHOW U
MOHOTpadUyecKoil TuTepaTypsl (OCHOBHOM U JOMOJHUTEIBHON) MO paccMaTpUBaeMbIM BOIPOCAM B
COOTBETCTBUU C HACTOSIILEN IPOrPaMMOH.

OOyuaromuiicsi, TPOMYCTUBIIUN npakmuueckoe 3ansamue, OTpabaTeiBaeT ero B (opme
pedepaTUBHOTO KOHCIIEKTa COOTBETCTBYIOIIETO pa3jena yueOHOM U MOHOrpapuUecKol JINTepaTyphl
(OCHOBHOW W JOIOJIHUTENBHON) MO paccMaTpUBAaEMbIM Ha MpAKMuyeckoM 3aHATUU BONPOCAM B
COOTBETCTBUM C HACTOAILIEH MporpamMmoi uian B ¢opme, NpesiokeHHON mpenojasareneM. Kpome

TOT'O, BBIITOJIHACT BCC y‘-ICGHBIC 3agaHusl. VYuebOHoe 3aaHuC CUHHUTACTCA BBIIIOJIHCHHBIM, C€CJIIM OHO



OLIEHEHO IPEenoaBaTeaeM MOJ0KUTEIBHO.
[IpenomaBaTennb MMEET MPaBO CHU3UTH OAIbHYIO (B TOM YHCIIE PEHTHHTOBYIO) OIICHKY
oOyyaromemMycs 3a HeBBIIIOTHEHHOE B CPOK 3a7aHue (110 HeyBAXUTEIHHON MPUIMHE).
IIpoMe:kyTouHasi aTTecTanmusi MO0 AucHUIUIMHE (MoayJio). DopMoil MPOMEKYTOUHOM
aTTeCTalluy 10 AUCLUUIUIMHE ONpPEEIIeH IK3aMEH.
ITpomeskyTouHas arrecTanus o0y4JaroIuXxcs OCYILECTBIIAETCS B COOTBETCTBUHU C IOJIOXKEHUEM
0 MPOMEKXYTOUHOM aTTeCTallMd OO0y4aroIIUXCS B YHUBEPCUTETE M OIICHUBACTCS B COOTBETCTBUU C
NPUHATON B By3€ OaJIbHO-PEHTHHIOBON CHCTEMOM.
OneHka 3HaHUM OOy4aroIIEerocs OLEHMBAETCS M0 KPUTEPUsAM, MPEICTaBICHHBIM B (DOHJE
OLIEHOYHBIX CPEJCTB 10 TUCLMIIIMHE.
6. IEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUSA 1)1
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCSA MO JUCHUATLIIMHE
CamocrosTenbHass paboTa CTYJEHTOB CIOCOOCTBYET INIyOOKOMY YCBOEHHIO Yy4€OHOIO
Mmarepuaja W pa3BUTUI0 HaBbIKOB oOpa3oBaHus. CamocrosTenbHas paboTa mpearnonaraer
CJICAYIOIINE OCTaBIIAIOIIHUE:
-paboTa ¢ TeKCTaMu: ydeOHHWKAaMH, CIIPAaBOYHUKAMH, JOTIOJHUTEIBHON JTUTEPATypOid, a TaKkxKe
MpopabOTKa KOHCIIEKTOB JICKIIHA;
- BBIIOJIHEHUE JJOMAIIIHUX 3aJJaHUH U pacueToB;
- paboTa HaJ TeMaMH JUIsl CAMOCTOSATEIILHOTO N3Y4EHUS;

- yyacTue B paboTe CTy/IeHYECKUX HayYHBIX KOH(PEPEHINH, OMMMITHAT;

6.1 Conep:xanue TMCOMIIMHBI «XHMHA HE(PTH U ra3a» JAJs CAMOCTOSITEIbHOT0 H3yYeHHUS
Tema 1. Hedprb m npupoansblii ra3. XumMu4eckuii cocraB HepTH 1 HePTAHBIX cHUCTEM.
KOJLIOKUYM, NPUMEpPHble 60NPOCHI.

Ponws yrneBomopomHoro ceipbsi B 3koHOoMHKe Poccun. O0beM m00bam HeTH U Trasa.
CooTHOIIEHHE TEMIIOB PaCXOA0BAaHUS U IPUPOCTA 3al1acOB YIIIEBOAOPOJOB. 3HAUEHUE 3HAHUH O
XMMHUYECKOM COCTaBe M CBOiicTBax HedTel M razoB. XuMuueckuil coctaB HepTH M HEPTAHBIX
cucteM. CocraB u cBoiictBa HedTeil. @OU3MKO-XUMHUYECKHME CBOMCTBA HedTed W
He(TENPOAYKTOB.

CoctaB HedTH (PJIIEMEHTHBIM, IpYyNMOBOH, (PaKIMOHHBIA, M30TONMHBIH. MHHepaTbHbIE
KOMITIOHEHTbI He(pTH Ponb yrieBoJopoJHOro chipbs B 3koHOMHKe Poccumn. O6vemM no0bIYM
HepTu ¥ ra3za. CoOTHOLIEHHE TEMIIOB PAcXOJOBAaHUS W MPUPOCTA 3aMacoB YIIIEBOJIOPOIOB.
3HaueHue 3HAaHUN O XMMHYECKOM COCTaBE€ U CBOMCTBax HepTel W razoB. XMMHUYECKUN COCTaB
HepT U HedTaHbIX cucteM. CoctaB M cBoHcTBa Hedred. DPHUIMKO-XMMHYECKHE CBOWCTBA

Hepred u HedrenpoaykToB. CoctaB HepTH (dIEMEHTHBIH, TPYNIOBOM, (paKIMOHHBIH,



M30TONHBIN. MUHEpaIbHbIE KOMIIOHEHTHI He()TH

Tema 2. YrieBogopoabl HegpTn M HepTenpoaykTos: IlapaguHoBbie yrieBoaopoabl
(ankanbI).

KOJLIOKUYM, NPUMEPHbIE B0NPOCHI.

Anudarnyeckue HacwllleHHble (nmapaduHOBbIe) yrieBogopoabl. CTpoeHue U u3oMmepus
aIKaHOB (HOpMaJBHOTO M M30cTpoeHus). Homenkmarypa. dusndeckne CBOCTBA MmapaguHOB.
XUMUYECKUE CBOMCTBA ankaHOB. Peakiuu 3aMelleHUss B MPEACIbHBIX YIJIIEBOAOPOJIAX.
CBo0OoaHO pasuKaIbHble peakuy napaduHoB. H3omnpeHoBble yriieBo10po bl

nUCbMeHHas paboma , NpuMepHbie ONPOCHI:

["a3000pa3Hble xuaKKe, TBEpAbIE ankaHbl. CTpoeHKE, H30MEpUs ATKAHOB (HOPMaJIbHOIO U
uzoctpoenusi). IlpaBuna XKeneBckoll HOMEHKIATyphl JUIsl ajikaHoB. CojepKaHHE aJKaHOB B
He(TAX M TOMYTHbIX razax @u3nyeckue CBOMCTBA ankaHOB. @PU3NYECKUE U XMUMHUYECKUE
CBOMCTBa Mapa(UHOBBIX YIJIEBOJAOPOAOB. XHMHUYECKHE CBOMCTBA allkaHOB. XJIOPUPOBAHUE

Hapaq}HHOB. Oxuciienue MMpEACIIbHBIX YIJICBOAOPOJ0B

Tema 3. Ha¢greHoBbIe yriieBoaopoabl (IIUKJI0ATKAHBI) HE(PTH.

KOJLIOKBUYM, NPUMEPHbIE BONPOCHI:

Homenknatypa u crpoeHne HaQTEHOBBIX (LMKIAHOBBIX) YIIIEBOAOPOIOB. Tpex-,
YeTBIPEX-, ISTH-, IIECTU-WICHHBIC IUKJIBI, MOHO-, OW-,TPUIIUKINYECKHEC U Jp. HAPTECHOBBIC
yraeBogopoasl. M3omepuss nwmxinaHoB. Koudopmaruu nHMKIOrekcaHa: Kpeciao, BaHHA H
MPOMEXKYTOUHAsl TBUCT-KOHpopMarusi. dusnueckre U XMMHUYECKHE CBONCTBA ITMKJIOATKAHOB.
[Tony4yeHue MUKIAHOB U3 ApOMATHYECKUX COCTMHEHUN

NUCbMEHHAsl paboma , NPUMeEpPHbLE BONPOCHL:

[Muc- wu TpaHc-u3OMepUs IUKIOAIKAHOB. @DU3MUECKHE CBOWCTBA IMKIUYECKUX
amudaruyeckux yriaeBoaopoaoB. CoaepkaHue Ha(TEHOBBIX YIJIEBOJOPOAOB B HEDTH U
pacmpeziefieHue X Mo (ppakiusM Mpu neperoHke

Tema 4. Asikensl (01epuHBI).

KOJUIOK8UYM, NPUMEPHBLE BONPOCHL:

Homenknarypa u u3omepusi HENpeAeNbHBIX YIIE€BOAOPOAOB (ayikeHOB). DuU3MUECKUE U
XUMHYECKHE ann(paTUdecKuX HEMpPeeNbHBIX YIIIEBOAOPOIOB. METOabl MOTyYeHHUS aJKEHOB.
XUMHUYECKUE CBOMCTBA

nUCbMEHHAsi paboma, npumepHvle 0NpPoChl:

Wzomepust anudaruyeckux HEMpenenbHBIX YIIIeBOJ0Opoa0B. JKeHeBckash HOMEHKIATypa

AJIKCHOB. COIlep)KaHI/Ie aJIKCHOB B HC(I)THX " TOMYTHBIX Tra3ax. HCHpGI{CJ’IBHHG YTJIICBOAOPOIBI,



obpasyromuecs

B mpoueccax  nepepabotku  Hedpru.  OOmacTM  KUCHOJB30BAHUSA  AJIKEHOB.
[Tonumepuzanus

Tema 5. ApoMaTn4yecKne yrjieBo0pojbl (apeHsl).

KOJLIOKGUYM, NPUMEPHbLE B0NPOCHL:

CgoiictBa. Apennsl. CocraB, pacnpeneneane 10 ¢paknousm HepTu. CrpoeHwue,
dusnueckue U xuMHuyeckue cBoiictea. IlpaBuna opueHTanuu B peakUusX IEKTPO(UIBHOTO
3aMellEeHUs] B apoMaTHUeCcKOM Kouiblie. [[puMeHenne apeHoB B OpraHn4eckoM CUHTE3E.

nucoMeHHas paboma, npumepvle 60NpPOoChL:

H3omepuss apomaTHMYecKMx yriaeBonoponoB. HomeHknatypa, CTpoeHHE apeHOB
(MOHOLMKJIMYECKHE, OMLMKINYECKUe, TpHU-, TeTpa- W JAp. [OJULIUKIMYECKHE apEeHbl),.
Copneprxanue apeHOB B He(TAX U UX pacmpeneneHune no gppakuusiMm. COOTHOUICHHE pa3IMYHBIX
TUIIOB apEHOB B HEPTSIX.

Tema 6. I'erepoaTomubie coenuHenus HegpTu. Kucinopoacoaepsxkammue coemHeHnst

KOHMPONbHAs paboma, npumepHvle ONPOCHI:

Amudatnueckue cnupthl. Homenknarypa criuptoB. @u3nueckue U XMMUYECKHE CBOMCTBA
cnuptoB. @enonel.  CpoiictBa  ¢eHonoB. KapOoHOBBIE  KHCIOTHI  anu(aTuyeckoro,
apomatuyeckoro, HadreHoBoro psana. HeltpanbHble coenuHeHus HeTH. KeToHBI, JIaKTOHBI,
npocTtele W ciloxkHble 3¢upsl  Kucnopoaconepxkammue coeiuHeHUsT HEPTH KHCIOIO U
HeHlTpanpHOro Xapakrepa. HomeHknarypa kapOOHOBBIX KHCIIOT.

nucbMeHHas paboma , NpuUMepHvle ONPOCHI:

CopnepxaHue KHUCIOPOACOAEPKAIIUX COCAUHEHHH B HE(PTIX pPa3IWYHBIX THIIOB.
Pacnpenenenne KHCIOPOACOAEPIKAIIMX COCAMHEHUH MO (pakuusM IpU IMeperoHke HedrTu.
CpoiicTBa KapOOHOBBIX KUCIIOT. [IoBepXHOCTHAsI aKTUBHOCTB COJIel KapOOHOBBIX KUCIIOT. boree
BBICOKAsl aKTUBHOCTb COJIEH HA)TEHOBBIX KHCIIOT.

Tema 7. Cepocoaep:kaiue coelMHeHUs He(pTH KOJUIOKBUYM, IPUMEPHBIE BOTIPOCHI:

CXOICTBO M pa3IMuue CEepOCOAEpXKAIIUX COEAMHEHHH C KHUCIOPOACOAECpKAIUMU
coeMHEeHUsIMU. MepkanTaHbl (QJIKWITHOIBl U apWITHOJBI). DU3NUECKHEe M XUMHYECKHE
cBoiicTBa. bosbIias KUCIOTHOCTh THOJIOB MO CPaBHEHUIO €O cnupTamu. J{uankuicynbguisl.
Xumuaeckue cBoictBa. Juankunaucynsdunsl. Jpyrue cepocoaepkamue coeuHEeHNs HEPTH.
BnusHue cepoconepkaliuX COEIMHEHUH Ha CBOMCTBa HE(QTAHBIX TOIJIMB M IPOLECCHI
HedTenepepaboTKH.

nUCbMEHHAas paboma, npUMepHvle BONPOCHL.

Obmee coxepxanue cepbl B HePTsIx. DopMbl HaXOXKJIEHUS cepbl B HE(QTHU: CEpBI:

BJIEMEHTapHas, CEpPOBOAOPOJA, MEpKAITaHbl, aaudarudeckue CyabQUAbl W AUCYIbGUIBI,



MUKJINYecKre Ha(TEHOBBIE CYNIb(UIbI, apoMaTHIECKUE CYIb(UIbI, THODEHBI, OEH30THO(PECHBI U
np. Ux conmepkaHue B He(pTH M BIUSHUE Ha CBOMCTBA MOJydaeMbIX HE(PTEHPOAYKTOB.
Pacnpenenenue cepocomepKalux COCIUHEHUH MO (pakuusM mpu neperonke Heptu. CBs3b
KOJINYECTBA CEPHI C TUTIOM HeTen

Tema 8. A3zorcomep:kamue coeaquMHeHusi HeTH. A30TCoAep:KalIMe COeIUHEHUSA
HedpTH.

KOJUJIOKBUYM, IIPUMEPHBIE BOIIPOCHI:

Amudarnveckue amunbl. Kiaccudukanus aMHHOB M MX HOMEHKiIarypa. IlepBuuHble,
BTOpUYHbBIC, TPETHUUHbIE AMUHBI U YETBEPTUYHbIE AMMOHHUEBBIE COCIMHEHHUA. ApoMaTHYecKue
amuHbl (aHwnuHbl). Dusnueckue W XUMUYECKHE CBOMCTBA AaMHMHOB. ApoMaTHYECKHe
rerepouuknndeckue amuusl. [Inpuaun. XunonnH. M30XuHONMMH.

NUCbMEHHAsl paboma, npumMepHvle 0NPOCyl:

A30TUCTBIE COEIUHEHUS] HE(PTH, SBISAIOLIMECS OCHOBaHMSIMH. MaloOOCHOBHBIE U
HEelTpajabHbIe a30THCThIE coenHEeHUs HedTu. Pacmpenenenue azorcoaepKamux COSAMHEHUN
no ¢pakuusaM npu neperonke Hedtu. BrnusHue azoTconepkammx COEIWHEHUN Ha CBOMCTBA
HE(TSHBIX TOIUIMB U MPOLIECCH HeTenepepadoTKH.

Tema 9. Cwmouo-achanbreHoBbie BemecTtBa HedTu. Cmoso-acanbTeHOBbIE
BemecTBa HedTu.

KOJLLOK8UYM, NPUMEPHbIE B0NPOCHL:

Cwmorbl. DneMeHTHBIN cocTaB. XumMudeckoe cTtpoeHue. CBONCTBA: MOJIEKYIsIpHas Macca,
IUIOTHOCTh,PACTBOPUMOCTh, CTa0MIIBHOCTh. AcganbTeHbl. DJIeMeHTHbI cocTaB. CBolcTBa:
MOJIEKYJISIpHAsl Macca, TNIOTHOCTh, NIOBEIEHUE NIPU HArPEBAHUH, PACTBOPUMOCTh. XMUMHUYECKOE
CTpOEHHUE: TUOPUAHOCTb, MOJIMLUUKIMYHOCTh, HAJIMYHE TeTepoaToMoB. THIMBI ac(aabTEHOB.
Merannel, Bxoadmme B coctaB HepTH. DopMbl UX CBS3M C OPraHUYECKMMH BEIIECTBAMMU:
nop(UpPHUHOBBIE KOMIIEKCHI BaHAIUsl U HUKEJS; KOMIJIEKChI METAJJIOB C ac(aabTeHaMH.

nUCbMeHHAsi paboma, npumepHvle 60NPOChL:

Metoauku BblAeNeHUs U3 HePTH acaiabTeHOB, cMOJ U Maceld. UTo Takoe CMOJIBI 1O
XUMHYECKOMYy cocTaBy? Kakue THUIBI XMMHWYECKUX COEAMHEHHH BXOASIT B COCTaB cMou?
[ToBenenne cmon u acanpTeHOB Ipu HarpeBaHuM. HeoOxoaumble yCIOBHUS AJi B3aMMHBIX
Hepexo70B cMOJ B achaiabTeHbl M ac(aabTEeHOB B CMOJIBI (TEMIEpaTyphl, KaTalu3aTopsl U JIp.).
Tunbr acdansrenoB. Pacnpenenenue achanbTeHoB B HEPTAX, a Takke MO (pakuMUsIM IpH
neperonke HeQTH. BrnusiHue acganbTeHoB Ha mpoliecchl HedrenepepadoTKH U UCIIOIb30BaHNE
He(TEeNPOIYKTOB

Tema 10. CoBpemMeHHBbIe NpeACTaBJICHHA O CTpPOeHMH HedTH U HeQTAHBIX

AUCIIEPCHBIX CUCTEM.



KOJLIOK8UYM, NPUMEPHbIE B0NPOCHI.

CoBpeMeHHbIE  NPEACTABICHUA O CTPOEHMM HePTH U  HEPTAHBIX  CHCTEM.
MexXMONeKyIsipHbIe B3aMMOJCHCTBHSI KOMIIOHEHTOB HE(DTSHBIX CHCTEM U HX MPHUPOJA.
HedTsnble tucnepcHbIe CUCTEMBI.

RUCbMEHHAs paboma, npumMepHvle 60NPOCHL.

[IpocTpaHcTBEHHBIE HAAMOJIEKYJIApHbIE CTPYKTYpbl HepTH. Cio)KHas CTPYKTypHas
eauHMIa. Munemisl XapTiu U JUHAMHMKA MX oOpa3oBaHMsI U paspylleHus. Accouuanus B
HEPTSIHBIX JUCIIEPCHBIX crucTeMax. CyIHOCTh M MPUYMHBI acconanuu. Poib achanbreHoB npu
oOpa3oBaHuM accounaro. BiausHue napaduHoB Ha npoueccsl 00pa30BaHUs HAIMOJICKYISIPHBIX
CcTpykTyp. Mepapxuueckas CTpyKTypHass opraHuzauus HepTsHbIXx cucteM. Kiacrepsl.
®paxransl

Tema 11. OcHoBHble (QU3HKO-XMMHYECKHe CcBoiicTBa HepTH M HeQTAHBIX
JAUCIIEPCHBIX CHCTEM.

KOJLIOKGUYM, NPUMEPHbIE B0NPOCHI.

CpoiicTBa HE(TAHBIX JUCHEPCHBIX CUCTEM M METOJbl UX HccieloBaHUs. J{UCnepCHOCTb.
[ToBepxHOCTh pa3znena (a3 ¥ MOBEPXHOCTHBIC SBJICHUS B HEPTSIHBIX AMCIEPCHBIX CHCTEMaX.
[ToBepXHOCTHO-aKTUBHBIE KOMIIOHEHTHI HEPTU. Y CTONYMBOCTD HEPTAHBIX JUCIEPCHBIX CUCTEM.
Peonornueckue Mmojenu NOBENEHHUS HEPTAHBIX JHUCIEPCHBIX CHCTEM. 3aBUCHUMOCTb MX
CTPYKTYpPHO-MEXaHUYECKMX CBOMCTB OT TeMmIeparypbl. BinsHue BHENIHMX BO3JEHCTBUI Ha
(U3NKO-XMMHYECKHE U IKCILTyaTallMOHHBIE CBOICTBA He(Tel M HE(YTEPOTYKTOB.

NUCbMEHHAs pabom , npUMepHvLE 6ONPOCHL.

[ToBepxHOCTh pa3znena (a3 W TOBEPXHOCTHBIE SBJICHHUS B HEPTSIHBIX JUCIEPCHBIX
cucreMax. [lOBEpXHOCTHO-aKTHBHbIE KOMIIOHEHTHI He(TH. YCTOHUMBOCTE HE(TAHBIX
JUCIIEPCHBIX cucTeM. Peosiornueckue MoAENU MOBEACHHUS] HEQPTAHBIX ITUCIEPCHBIX CHUCTEM.
3aBUCUMOCTh UX CTPYKTYPHO-MEXAHUYECKUX CBOICTB OT pa3JINYHBIX MAPaMETPOB.

Tema 12. OcHOBHbIC KOHLENUIHMH IPOUCXOKACHHA HePTH M Tra3a KOHMPOIbHAA
paboma, npumepvie 60NPOCHL:

OcHOBHbBIE KOHIENIMHU IPOUCXO0XKICHUS He(TU U raza 1 00pa30BaHUS OCHOBHBIX KJIaCCOB
coenuHeHuil HeQTH. Teopus 0 OMOreHHOM MPOUCXOXkIeHUU HeQTH. Pa3BuTue npencraBieHnit
00 OpraHM4ecKoM MpoucXokaeHun He@Tu. OTKpeITHE B HEPTAX OHMOMOJIEKYJ, MOP(UPHHOB,
M30IPEHOUIHBIX YIJIEBOJIOPOA0OB, HOPMAIBHBIX ankaHoB oT C17 W Bbllle, MOJULIUKINYECKUX
YIJIEBOAOPOAOB,  JOKa3aTeNbCTBO OpraHudeckoro reHesuca Hedru. Heopranuueckas
KOHIENIMS MpoucXoxaeHns HepTu u raza. CoBpeMeHHbIE IpeacTaBiIeHuss 00 oO0pa3oBaHHUU
HedTH U raza. O6pazoBaHHe OCHOBHBIX KJIacCOB yrieBoAopoaoB HedTu. Teopus o OMOreHHOM

npoucxoxaeHun  Heprtu.  M3ompeHomapli-Omomapkepel  Hedredl.  Cramum  mpoiecca



npeoOpa3oBaHus PacCesTHHOIO opraHrudeckoro Beniectsa. OcaakoHakoruieHue. buoxumuueckoe
pa3ioeHne KOMIOHEHTOB OpraHMYeCcKOro BelecTBa. Bo3pactanue copepaHus JUMHUIOB, KaK
HanOoJiee yCTOHUMBOM (pakuu OPraHMYECKOro BEUIECTBA MO0 OTHOIICHUIO K MUKPOOHATILHOMY
BO3ACUCTBUIO. Pa3BuTHe mpeacTaBieHUd 00 OPraHMYECKOM IPOUCXOXKIECHUH HEPTH.
Heopranuueckass KoHUeNuus NpoucxoxaeHus Heptu u raza. Hedrtu kpucrammmueckoro
dbynnamenta. CoBpeMeHHbIE TIpecTaBieHrus 00 00pa30BaHMM OCHOBHBIX KJIACCOB COCAMHEHUN

He(TH U Taza.

6.2.MeToanyeckne yKazaHUus 1JIs1 00y4AIOIIHUXCS 110 OCBOCHHIO THCHUIIIMHBI (MOTYJIs1)
Metonuyeckue yKazaHus TMpeJHa3HayeHbl ISl TOMOIIM OO0y4arolluMcsi B OCBOCHUU
marepuana. g ycmemHoro oOyueHHs OOYYarOIIUICS TOMKEH TOTOBHUTHCS K JICKIMH, KOTOpas
SIBIISICTCS] BXKHEHIIIEH (OopMOii opraHu3anuu yaeOHoro nporecca. JIekus:

— 3HAKOMHT C HOBBIM Y4EOHBIM MaTEpPUATIOM,

— pa3bsAcHSET y4eOHbIE SJIEMEHTHI, TPY/IHBIC I TOHUMAaHHUSI,

— cucTeMaTH3upyeT y4eOHbII MaTepuall,

— OpHEHTUPYET B Y4eOHOM ITpoI1iecce.

Iloozomoska k nexyuu 3aKIIIOYAETCS B CIEAYIOMIEM:

— BHUMATeJIbHO NPOYUTANTE MaTepral npeablAyen JeKINH,

— BBIICHUTE TEMY MPEACTOALICH JIeKInHU (110 TEMaTHYECKOMY IIJIaHy, 10 HH(OpMaLlUH JIEKTOpa),

— O03HAaKOMBTECh C Y4eOHBIM MaTE€pPHUAJIOM 10 Y4EOHUKY U Y4EOHBIM I1OCOOUSM,

— TI0CTapalTech OMPENeTUuTh MECTO U3y4aeMOl TeMBI B CBOEH TPO(eCcCHOHATbHON TOATOTOBKE,

—  3anMILIUTE BO3MOYKHBIE BOIIPOCHI, KOTOPBIE BbI 3a/1aJUTE JIEKTOPY HA JIEKLIUU.

Iloozomoska k npakmuieckum 3aHAMUAM.

— BHUMATEIbHO NPOYUTANTE MaTepuan JIEKIUH, OTHOCAIIUXCA K JaHHOMY CEMHHAPCKOMY
3aHITHIO, 03HAKOMBTECH C YU€OHBIM MaTEPHUAJIOM 10 YIEOHUKY U YUEOHBIM TOCOOUSM,

—  BBINUIIATE OCHOBHBIE TEPMUHBI,

— OTBETbTE HA KOHTPOJBHBIE BOIPOCHl II0 CEMHUHAPCKUM 3aHATHSM, TOTOBBTECH JAaTh
Pa3BEPHYTHIN OTBET HA KaX/bIi U3 BOIPOCOB,

— ompenenure, Kakhue YydeOHbIE 3JIEMEHTHl OCTalUCh JUIsI Bac HESICHBIMM W TOCTapaitech
MOJIyYUTh HA HUX OTBET 3apaHee (O CEMUHAPCKOr0 3aHATHSA) BO BpeMsl TEKYIIHX
KOHCYJIbTAILINI MpernogaBaTes,

— BBINIOJIHUTE JIOMAIIIHEE 3aJ]aHue.

Yyrure, 4To:
— TOTOBUTBHCS MOYKHO WHIMBUAYAIbHO, MapaMH WM B COCTaBE MaJloM TIpymmbl (IOCIeTHuE

ABISIOTCS 3¢ (HEeKTUBHBIMU (hopMaMU pabOTHI);



paboyasi mporpaMMa IUCIUIUIMHBI B YacTH IIeJieH, MepeuHio 3HAaHUH, YMEHH, TEPMUHOB U
y4eOHBIX BOIIPOCOB MOXKET OBITh MCIIOJIH30BaHA BaMU B KAUECTBE OPHEHTHPA B OPTaHU3AINH
00yJeHUsI.

Iloozomoska k npomesicymounou ammecmayuy. K mpoMexxyTOUHOM aTTecTalMi He0OX0IUMO

TOTOBUTHLCA LECJIICHAIIPABJICHHO, PETYIAPHO, CUCTCMATHYCCKU U C IICPBBIX I[HCﬁ 06y‘-ICHI/ISI 1o HaHHOﬁ

JUCHUITIINHC. IlonpITKM OCBOHUTH AUCHUIUIMHY B ICPUO[ 3aHéTHO-3K33MCHaHI/IOHHOﬁ CCCCHUH, KakK

IIpaBUJIO0, ITOKA3bIBAKOT HE YAOBJICTBOPUTCIBHBIC PE3YJIbTAaThI.

B camom Hauane y4eOHOro Kypca Mo3HaKOMbTeCh ¢ pabouel mporpaMMmoil JUCIHHUILUIUHBL U

Jpyroii yueOHO-METOUYECKON JOKYMEHTAIIUEH, BKIIOYAIOIIIMHU:

NepevyeHb 3HaHUM U YMEHHH, KOTOPbIMU 00yUarOIIUNCS 10JIKEH BIaJIETh;
TeMaTUYeCKHE IUIaHbl JIEKIUHA U MPAKTHUECKUX 3aHATHH;

KOHTPOJIbHBIE MEPOIIPUSATHS;

yueOHHKH, ydeOHbIe TTOCOOUS, a TAK)KE IIEKTPOHHBIE PECYPCHI;

MepevYeHb IK3aMEHAIMOHHBIX BOMIPOCOB (BOMPOCOB K 3a4ETY).

[Tocne aToro y Bac JO0MKHO chopMUPOBAThCS YETKOE IpeCcTaBieHne 00 00beMe U XapakTepe

3HAHUU U YMCHHﬁ, KOTOPBIMU HAIO 6y,HeT OBJIAJCTh IIO0 AHMCHMIIIHNHC. CucremMaTHyecKoe

BBIINNOJIHCHHUEC y‘Ie6H0ﬁ pa6OTLI Ha JICKIUAX U MPAKTUYCCKUX 3aHATHAX ITO3BOJIUT YCIICHIHO OCBOHUTH

AUCHUIINIMHY U CO34aTh XOpPOUIYIO 6a3y JJI ITPOXOKACHU A HpOMC)I(YTO‘IHOfI arrecranuu.

© © N o g b~

7. OHEHOYHBIE CPEJICTBA VIS TEKYIIET'O KOHTPOJIA
YCHEBAEMOCTHU U TPOMEXYTOUYHOM ATTECTAIIUM

dopMa KOHTPOJIA — IK3aAMEH.

7.1. IlpumepHbIe BONPOCHI K IK3AMEHY.
OCHOBHBIE KOHILIETIIIUM MTPOUCXOXKJICHNUS HEPTH U Taza U 00pa30BaHUS OCHOBHBIX KJIaCCOB
coeMHEeHuH HedTH.
Teopust 0 6GMOreHHOM IpoUCX0XkAeHUU HedTu. PazButue npeacrasieHnii 00 OpraHnyecKoOM
MPOUCXOXKAECHUN HEPTH.
CoctaB HeQTH (3NIEMEHTHBIN, TPYNIOBOM, (PAKIIMOHHBIN, U30TOMHBIH).
ATKaHBbI
CopepxaHue aJKaHOB B HETSIX U MOIMYTHBIX ra3ax.
["a3000pa3Hble, )KUAKUE, TBEPIBIC ATKAHBI.
CtpoeHue, H30Mepus U CBOKWCTBA AJIKAHOB.
ITpaBuia JKeHEBCKOI HOMEHKIIATYPBI.

XuMHu4ecKue CBOMCTBa mapauHOB.

10. CBoOoiHO-paTMKaIbHBIN MEXaHU3M XJIOPHPOBAHUS TTapaPHOB.



11. Okucnenue HACHIIEHHBIX YII1eBO0poA0B. [loayueHune >KupHbIX KUCIOT.
12. Peaknus srepudukarnuu. HatypanbHbie )KUPBI.

13. Obnactu ucnonb30BaHus MapadruHOB.

14. HenpenenbHbI€ yriieBOAOPOAbI (AIKEHBI).

15. HomeHknatypa v ©30MepHs aJIKEHOB.

16. Xumuueckue cBOMCTBA aJIKEHOB.

17. HadrenoBble yriaeBogopOab! (LIUKIAHBI).

18. Ctpoenne 1 HOMEHKIIATYpa HAPTEHOBBIX (IIUKIAHOBBIX) YIIIEBOIOPOJIOB.
19. Tpex-, 4eTbIpex-, NATU-, IIECTUUICHHBIE [IUKIIbI [IUKIAHOB.

20. I3omepust ITUKIIaHOB.

21. Kondopmanuu nukiorekcana: Kpeciio, BAHHA U IPOMEXKYTOUHAsI TBUCT-KOH(POpMAITHSL.
22. MoHO-, Ou-, TPUITUKIMYECKHE U JP. HAQTCHOBBIC YTIICBOIOPOIHI.

23. XMMUYECKUE CBOWCTBA ITUKIIAHOB.

24. benzo.

25. ®opmyna Kekyse.

26. Hogeiime mpencraBieHe 0 CTPYKType OeH3o0a.

27. HoMeHKIaTypa U CTPOCHHE apeHOB

28. ApOoMaTHYHOCTb.

29. MHorosiiepHble apOMaTHYECKHE COeTUHEHUS.

30. Xumuueckre CBOMCTBA apeHOB.

31. AnkunupoBaHue OeH30a.

32. ApomMaTUyeCcKue yriieBOJOPOIbI U UX COAEpkKaHHE B HEPTIX.
33.'ubpuaHble yriaeBoaopoabl.

34.T'erepoaToMHbBIE COETMHEHHS HEPTH.

35. Kucnopozacoaepxaiine coeTuHEHUS HEPTH.

36. Anudarudeckne CiupThl.

37.HomeHkarypa CiupTOB.

38. dusnueckre 1 XUMUYECKUE CBOWCTBA CITUPTOB.

39. ®enoutbl. CroiicTBa (HEHOIIOB.

40. KapOoHOBBIE KUCIOTHI ATHU(PATHUECKOTO, APOMATUYECKOTO 1 HaQTEHOBOTO psifa.
41. CepocoaeprkaIine coeInHeHus HePTH.

42, ®opMBI HAXOXKICHUS Cephl B HEPTH.

43. MepkanTaHbl (aJTKHUJITHOIBI H aPUITHOJEI).

44. du3nueckrue U XUMUYECKUE CBOWCTBA THOJIOB.

45. InankuicyabQuabl.



46. [Inankunaucynbhub.

47.PacmipeiesieHre CepoCoEPIKAIINX COCTMHEHHH 10 (paKIMSIM MIPH MEPErOHKE HEDTH.

48. CBsI3b KOTMYECTBA CEPHI C TUIIOM He(TeH.

49. BnusiHue cepocoJepKaluX COCIMHEHUH Ha CBOWCTBA HE(TSIHBIX TOIUIUB U IPOIECCHI
He(drenepepabOTKH.

50. AzoTconepkamue coeAuHEeHUs HeDTH.

51. Anmudatnueckue amuubl. Kitaccudukaryss aMuHOB M UIX HOMEHKJIATYPA.

52.IlepBuyHble, BTOPUYHBIC, TPETHYHBIC AMUHBI U YETBEPTUYHBIE aMMOHHEBBIE COCTUHEHHS.

53. ApoMaTruyeckue aMUHbI (AaHUJIHHBI).

54. dusnueckue U XMMHUYECKHUE CBONCTBA aMUHOB.

55. ApoMarudeckue rerepouukindeckue amusbl. [lupuaun.  XwunonuH. M30XMHONMH.
A3OTHCTBIE COeMHEHUS HE(DTH, SBIISIOUIMECS OCHOBAHUSIMHU

56. PactipesiesieHne a30TCOAEPKAIIMX COEAMHEHHH MO (pakmusM IpH TEperoHke HeTH.
BnusiHue a3zoTcopepikaliMx COEQMHEHUIN Ha CBOMCTBA HE(TAHBIX TOIUIMB M IPOLIECCHI
He(dTenepepabOTKH.

57. Cmomno-acdanbTeHOBBIC BelecTBa HETH.

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

59. CMomnbl. DnemMeHTHBIH cocTaB. Xumuueckoe crpoeHue. CBoilcTBa: MoJEKyIsipHas
Macca,lIOTHOCTb, PACTBOPUMOCTb, CTAOMIIBHOCTb.

60. AcanpTenpl. JneMeHTHbIH cocTaB. CBOWCTBa: MOJEKyJsIpHAs Macca, IUIOTHOCTD,
MIOBEJICHHUE TIPY HATrPEBaHUH, PACTBOPUMOCTb.

61. Xumuueckoe cTpoeHue ac(haibTeHOB.

62. 'nOpuaAHOCTD, NOMMLIUKIMYHOCTh, HATUYHE FE€TePOaTOMOB B ac(allbTeHAX.

63. [loBenenne cMoi u acambTeHOB MpH HarpeBaHuU. HeoOxomumble yCIIOBHS JJIsi B3aMHBIC
nepexosoB cMoil B acdanbTeHbl W HaoOopoT. Kakme HEOOXOIMMBI TeMIlepaTyphl,
KaTaJln3aTopsl U J1p.?

64. Tuns! achanbreHos: "apxumnenar” U "KOHTUHEHT".

65. Mertamnel, Bxoasmue B coctaB HehTH. DOPMBI MX CBS3H C OPraHMYECKUMH BEIIECTBAMHU:
nopUPUHOBEIE KOMIUIEKCHI BaHA/INSI M HUKEJIS; KOMIUIEKCHI METAJUIOB C ac(halbTeHAMH.

66. AcanbTens! HehTH, OUTYMOB.

67.Pacnipenenenue achaabTeHOB B HEPTSX, a TAKXKE 10 (PPaKLUAM IPH NTEPETOHKE HEPTH.

68. BimmsiHue acanbTeHOB Ha MpoIiecchl HedTernepepadoTKH U UCIIOE30BaHNE
He(PTENPOAYKTOB.

I[TPUMEPEI BUJIETOB:




1. OcHOBHBIE KOHIICTIIIMH MPOUCXOXKACHUS HE()TH 1 Ta3a U 00pa30BaHUsI OCHOBHBIX KJIACCOB

coeHeHu# HeTH.

XUMHYECKUE CBOMCTBA apEHOB.

3. Meramibl, Bxoasiue B coctaB HeTu. DOpMBI BX CBS3H ¢ OPraHMYECKUMH BEIIECTBAMHU:
nop(GUPUHOBBIC KOMILIEKCHI BaHA NS U HUKEJSI; KOMIUIEKCHI METAJIJIOB C acaibTeHAMHU.

no

1. CocraB HeTH (37I€MEHTHBIN, TPYIIIOBOH, (PAKIIMOHHBIN, H30TOITHBIN ).

2. BiumsHHE a30TCOAepKalIMX COSAWHEHHWN Ha CBOWMCTBA HE(TSHBIX TOILIUB W IMPOIIECCHI
He(drenepepabOTKH

3. Acoanbrens! HedTH, OUTYMOB.

Buaer Ne 1

Buaer Ne 2

7.2. Texyuuii KOHTPOJb MPOBOJUTCS CUCTEMATHUECKH B 4Yachl ayJUTOPHBIX 3aHSATHH WM BO
BpeMs ayJUTOPHOM CaMOCTOSATEeNbHOW palboTbl oOydarommxcs. PyOexHbIi  KOHTPOJb
IPOBOJIUTCS C MOMOIIBIO OTIAEIBHO pa3padOTaHHBIX OICHOYHBIX CpeAcTB. IIpomexyTouHbIN
KOHTPOJIb OPraHU30BHIBACTCS HAa OCHOBE CYMMHUPOBAHMs JaHHBIX TEKYLIETO U PYOEXKHOro

KOHTPOJIA.

Kpurtepun oneHKH NpoMe:KyTOYHOM aTTecTanuu B opme IK3aMeHa

Tabnuua 7.1.

Onenka

XapakrepucTuka Tpe0OBaHMI K pe3yJbTaTaM aTrecTauuu B ¢opmMme
IK3aMeHa

«OTINYHO»

Teoperuueckoe cojepkKaHHe Kypca OCBOECHO IIOJHOCTbIO 0e3 Ipo0Oesos,
CUCTEMHO U TJy0OKO, HEOOXOIMMbIE IpPAKTUYECKHE HaBBIKM palbOThl ¢
OCBOCHHBIM MaTepuaioM CHOPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE paboueit
yueOHOW nporpaMMoi yueOHbIE 3aJaHUSl BBINOJIHEHBI OE€3yNpedyHO, KauyecTBO
WX BBIMIOJHEHUS OIIEHEHO YMCIIOM 0aJuIoB, OJIM3KUM K MAaKCUMYyMY.

«Xopouo»

Teopetnueckoe cojepkaHHE Kypca OCBOEGHO B IelIoM 0e3 mpoOesos,
HE00XO/IMMbIE MPAKTUUYECKUE HABBIKM PaOOTHI ¢ OCBOEHHBIM MaTepHUaioM B
OCHOBHOM C(OpMHUPOBAHbI, IPEAYCMOTPEHHbIE pabouell yueOHOM mporpaMmMoit
yueOHble 3aJjaHHs BBIIOJHEHBl C OTAEIbHBIMH HETOYHOCTSMH, KayecTBO
BBINOJIHEHUS] OONBIIMHCTBA 33aJaHUN OIICHEHO YWCIOM OayuioB, OJIM3KHUM K
MaKCUMYMY.

«YnoBJjieTBop
UTEJbHO»

Teopernueckoe conep:kaHue Kypca OCBOEHO OONBIIEH 4acTbo, HO IPOOEIbl He
HOCSIT CYIIECTBEHHOTO XapakTepa, HEO0OXOJNWMbIe MPAKTUYECKUE HaBBIKU
paboThl ¢ OCBOEHHBIM MaTepUaioM B OCHOBHOM C()OPMHUPOBaHbI, OOIBIIUHCTBO
NPEeIyCMOTPEHHBIX paboueil ydeOHOW mporpaMMol y4eOHBIX 3a/laHui
BBITOJIHEHBI, OT/I€bHbIE U3 BHIMOJIHEHHBIX 3aJaHUI COJIepKAT OLIHOKH.

«Heynosierso
PHUTEIbHO»

Teopernueckoe copep)kaHue Kypca OCBOCHO YaCTUYHO, HEOOXOMMbIE HaBBIKU
paboTel He cdopmMHpOBaHBl WIM CHOPMHpPOBAHBI OTAEIbHBIE W3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabouel y4eOHOH mMmporpamMMoil y4eOHBIX
3aJJaHUI HE BBIMOJIHEHO JUOO BBINOJIHEHO C TPYyOBIMU OIIMOKaMH, KaYeCTBO UX
BBITNIOJTHEHHS OLIEHEHO YHCIIOM OailioB, OJIM3KUM K MUHUMYMY.

BOITPOCHI KOJIJIOKBUYMA:




Ilepeuyens 3axannii /BONPOCOB

OCHOBHBIE KOHIICTIIIUA TMPOUCXOXKIACHUST HepTH M ra3a WM oOpa30BaHMsI OCHOBHBIX

KJIACCOB COCIMHEHUI HEPTH.

Teopuss o OuoreHHOM mnpoucxoxaeHuun HedTu. PasButne mnpencraBieHuit 06

OpPraHUYeCKOM MPOUCXOXKICHUH HEPTH.

1.

2.

3.

4.

5.
6
7
8
9.

CocraB HeTH (3JIEMEHTHBIHN, TPYMIIOBOH, (DPAKIIMOHHBIN, U30TOITHBIN).
AnkaHbl
CopepxaHue aJKaHOB B HEPTSIX U MOMYTHBIX razax.

. 'a3000pa3usble, )xusikue, TBEP/bIC ATKAHBI.
. Ctpoenue, n3oMepus U CBOMCTBA AJIKAHOB.
. [IpaBuna JKeHeBCKOW HOMEHKIIATYPHI.

XuMHYECKUEe CBOMCTBA apauHOB.

10. CBOOOHO-paAMKATBHBIA MEXaHU3M XJIOPUPOBAHHS MAapa(UHOB.
11. Okucnenue HaCBIIEHHBIX YIIeBOA0pOoO0B. [loaydeHne sKupHbIX KUCIOT.
12. Peaknus srepudukanun. HarypaibHbie KUPHI.

13.061acTi KCTIONIb30BaHUS TTapauHOB.

13. Henpenenbabie yraeBogopoas! (aIKEHBI).

14. Homenknarypa u u3omepus ajaKkeHOB.

15. XHMMHMYECKUE CBOMCTBA AJIKEHOB.

16. HadrenoBsie yrieBogopoab! (LIUKIIAHBI).

17. Crpoenue 1 HOMEHKJIaTypa Ha)TEeHOBBIX (LIMKJIAHOBBIX) YTJIEBOIOPOIOB.

18. Tpex-, yeTbIpex-, MATU-, HIECTUYICHHBIE [IUKJIbI [IUKIAHOB.

19. N3omepust uKIaHOB.

20. Kondopmanuu 1mukiaorekcaHa: Kpecio, BaHHA H  [POMEXKYTOYHAs  TBHUCT-
KOH(pOpMaIHs.

21. Mouo-, Ou-, TpUIIUKINYECKHE U Ap. HAQTEHOBbIEC YTIEBOIOPOIbI.

22. XUMHYECKUE CBOMCTBA IIUKIIAHOB.

23. benszon.

24. ®dopmyna Kekyse.

25. Hoseiimue npencraBienue o CTpykType OeH3oma.

26. Homenkiatypa u ctpoeHme apeHoB

27. ApOMaTU4YHOCTD.

28. MHorosiiepHble apOMaTHYECKHE COETNHEHNUS.

29. XHUMHYECKHE CBOICTBA apEHOB.

30. AnkunupoBaHue OeH30I1a.

31. Apomatndeckue yrieBoI0po/ibl U UX COJiepKaHue B HEPTAX.

32. I'uOpuaHbIE YyrIeBOIOPOIbI.

33. I'erepoaTomHble cOeTMHEHUS HEPTH.

34, Kucnopoacoaepxamue coequHeHMsI He(TH.

35. Anudaruyeckne CiupThl.

36. Howmenknarypa ciupToB.

37. dusnuecKkue U XMMHUYECKHE CBONCTBA CITUPTOB.

38. ®denopl. CBOMCTBA PEHOIIOB.

39. KapOoHoBbIe KHCTOTHI aTM()aTHIECKOT0, aPOMATHIECKOT0 U HATEHOBOTO Psiia.
40. Cepocopepxariye CoOeTUHEHHUS HePTH.

41. @DopMbI HaX0XKJIEHHS Cepbl B HEPTH.

42. MepxanTasbl (aTKUITHONBI U APUITHOJBI).

44, dusnuecKkue U XMMHUYECKHUEe CBOHCTBA THOJIOB.

45. JuankuncynbGubl.

46. Juankunagucynb@uisl.

47. Pacnpenenenue cepocosiepkalinx coeMHEHUH 10 (paKkIMSIM IIpU Ieperonke Hedru.
48. CBs13b KOJIMYECTBA CEPBI C TUIIOM HedTel.

49, Bnusinue cepocojiepkalux coelMHEHN Ha CBOMCTBAa HE(TAHBIX TOIJIMB M MPOIECCHI




HedTenepepabOTKH.

50. A3oTcoaepikaie CoeTMHEHUS HeDTH.

51. Amudarudeckre amunbl. Kilaccupukanus aMUHOB ¥ UX HOMEHKJIATypa.

52. [lepBuuHble, BTOpPUYHBIE, TPETUYHBIE aMUHBI U YETBEPTUYHBIE AMMOHUEBBHIE
COCMHEHUSI.

53. ApomaThiecKue aMUuHbI (AaHUJIUHBI).

o4, DU3NYECKUE U XUMUYECKUE CBOMCTBA aMUHOB.

55. ApomMartuyeckue rerepouukinyeckue amuHbl. [lupuaumn. XuHonuH. M30XHWHOIUH.
ABOTHUCTBIC COCTUHEHUST HEPTH, SBIISIOIIUECS OCHOBAaHUSIMU

56. Pacrnipenenenue azoTcoepkaiiux coeMHeHui no GpakusM Ipu neperonke Hedru.
S7. Brnusinue a3zorcopepikamux COeIUHEHUI HA CBOWCTBA HEPTSIHBIX TOTUIMB U MPOIIECCHI
HedrenepepabOTKH.

58. CMmono-acdanbTeHOBBIC BelIeCcTBa HE(PTH.

59. Meroauku BeifeneHus U3 HeTH achaaTbTeHOB, CMOJI U Maced.

60. Cmonbl. DnemMeHTHbIH cocTaB. XuUMHuUeckoe cTpoeHue. CBOHCTBA: MOJIEKYJISpHas
macca,

IUIOTHOCTb, PACTBOPUMOCTH, CTA0OMIIBHOCTD.

61. Acdanbprensl. DneMeHTHBIA cocTaB. CBoiicTBa: MOJEKYNSpHAs Macca, IUIOTHOCTb,
MOBEJICHNE TIPU HATPEBAHUH, PACTBOPUMOCTb.

62. XHUMHYECKOE CTPOCHHE ac(haibTEHOB.

63. I'uOpuaHOCTD, MOJUIUKINIHOCTh, HAJTMYHE TE€TePOAaTOMOB B ac(haabTeHAX.

64. [loBenenue cmon u acanpTeHOB IpU HarpeBaHuu. HeoOXxomumble ycaoBHs IS

B3aWMHBIC MIEPEXO0JI0B CMOJI B acdaiibTeHbl U Hao0opoT. Kakne HeoOXOqMMBI TeMIIepaTyphl,
KaTajlu3aTopsl U JIp.?

65. Tunel acanpreros: "apxunenar” u "KOHTHUHEHT'.

66. Meramnel, Bxopsme B cocTaB HepTH. DOpMBI HX CBSI3M C OPraHUYECKUMHU
BCIIECTBAMH: TOP(PUPUHOBBIC KOMILICKCHl BaHAJHMS M HHKEIs; KOMIUIEKCHI METalIOB C
ac(hanbTeHaMH.

67. AcdanbTensl HeQTH, OUTYMOB.

68. Pacnpenenenne acanbTeHOB B HE(TAX, a TAKXKE MO PPAKIUAM TP ITEPETOHKE HEPTH.

Bausaue aC(baHBTeHOB Ha PO ECChI He(bTenepepa60TKI/I M UCIIOJIb30BAHUC He(l)TeHPOIIYKTOB

IIpumepHbIe TeCTOBBIE 3aJaHKUS N0 AMCHUILIMHE «XUMHSA HepTH U raza

1. Ilpenens! Temmneparyp Boikunanus B °C 0eH3MHOBOH (ppakiuu:
1) 120-130;

2) 150-315;

3) 28-180;

4) 140-200;

2. Ilpenens! Temrepatyp Belkunanus B °C KepoCMHOBOU (paKiuu:
1) 120-230;
2) 150-315;
3) 140-200;
4) 350-500

3. Ilpenens! Temnepatyp Boikunanus B °C nu3enbHOM (pakium:
1) 28-230;

2) 150-320;

3) 120-230;

4) 350-500




4. Ipenensl Temneparyp Bolkumnanus B °C MaciassHON (paKIuu:
1) 150-315;

2) 120-230;

3) 28-180;

4) 350-540

5.Peakunu KOHBEpCHH:

1) oOpaTtuma, SHIOTEPMUYHA;
2) obpaTtuma, SK30TePMHYHA;

3) HeoOpaTuMa, YHAOTEPMUYHA;
4) HeoOpaTuma, 3K30TepMUYHA

6. Jlns BeICOKOTEMIIEpPATYPHOU KOHBEPCUH HE XapaKTEPHO:
1) BBICOKME JaBlICHMS;

2) BBICOKHE TEMIIEPATYPHI;

3) npucyTCcTBHE KaTalu3aTOPOB;

4) oTcyTCTBUE KaTaJIM3aTOPOB

7. Ha ocHOBe cuHTe3-ra3a He MOIy4aroT:

1) cuHTETHYECKOE KUKOE TOIUIUBO;

2) METaHOI,;

3) KHCIIOPOICOACpKAIINE OPTAHNYECKUE COCTMHECHHS;
4) 6eHzon

8. Bce peakuuu OKHUCIIEHUS YIIIEBOJOPO/IOB:
1) HeoOpaTUMBbI U UIYT C BBIICICHUEM TEILIA;
2) HeoOpaTUMBbI U UAYT C TOTJIOLICHUEM TeIlIa;
3) oOpaTUMBbI U UIYT C BBIJIEICHUEM TEIUIA;

4) oOpaTuMBbl U UIYT C MOIJIOIIEHUEM TEIUIa

9. B TexHOM0rMY HEPTEXUMUIESCKHUX MIPOU3BOJICTB K OKUCICHHUIO YTIICBOJOPOIOB
OTHOCST U KOHBEPCHIO YIJIEBOJIOPOJIOB C MOJYyYCHHEM T'a30BOM CMECH:

1) CO, CO2 u H2;

2) COu H2;

3) CO2 u H2;

4) 02 u H2

10.CpipbeM 111 KOHBEPCHH HE MOXKET OBITh!
1) meTan;

2) xuakue Gppakuuu HeTH;

3) mazyT;

4) He(ty;

5) nuokcun yriepoaa

11. Ankansl B ycaoBusax TepMudeckoro kpexunra (T<600 ° C) pacnanarores ¢
oOpa3zoBaHHEM:

1) mapaduna u oneduna;

2) onedurHa u HaTeHa;

3) mapaduna u HaTeHa;

4) napaduna, onedpuna u HapTeHa

12. JInst HahTeHOB MpU TEPMUYECKOM KPEKHHIe HE XapaKTepHa peaKIys:
1) neankuaMpoBaHKE WM YKOPOUYEHHE OOKOBBIX Mapa)MHOBBIX LETEH;



2) pacniaj Ha aJIKaHbI;

3) nerunpupoBaHue ¢ 00pa30BaHUEM ITUKIOOJIC(PUHOB WA aPEHOB;

4) pacnias MOHOIIMKJIMYECKUX HA()TEHOB Ha 0JIe(hUHBI;

5) yacTU4HAas UK TOJHAs TEUUKIN3alus TOJUIUKINYEeCKUX HAaTEHOB MOCIe 1eaTKUIUPOBaHUs

13. [y apeHOB TP TEPMUYECKOM KPEKHUHTE HE XapaKTEPHO PEaKITHs:
1) neankunupoBaHus;

2) pacnaja;

3) KOHJIEHCALIUU C BBIJICJICHHEM BOJIOPO/JIA;

4) anKWIMPOBaAHUS

14. Peakiust KOTOpasi HE OTHOCUTCS K PEaKIMH KPEKHUHTa:
1) nerunpupoBaHus;

2) KOHJICHCAIIHS;

3) eanKuIMpOBaHuS;

4) NeuUKIN3aluN

15. Peakuusi, koTopast He BJISETCS peakluel CUHTEe3a:
1) nonumepusanus;

2) aNKWIMpPOBAHUS;

3) uMKIM3aus HeNpeaeNIbHbIX YII€BOA0POIOB;

4) KpEeKUHT

16. PeakiusiMm KpeKHMHTa HE XapaKTEePHO:

1) ymeHbIIeHHE 00bEMa CUCTEMBI;

2) yBenn4yeHue 00beMa CUCTEMBI;

3) norsouieHue Terna;

4) yBeNMUYEHHUE YUCIIa MOJIEKYJ B XO/I€ PEAKIIUU

17. Peakiiuu CMHTE3a HE XapaKTEPHO:

1) ymeHbIieHHE 00BEMA;

2) yBenuyeHue o0bemMa;

3) yMeHbIIEHHE YHCIa MOJIEKYJI B X0JI€ peaKIiH;
4) BblACTIEHUE TETIIA

18. K peakuust OKHCIICHUSI YTIIEBOJIOPOIOB HE OTHOCUTCS:

1) B3auMoieiicTBUS YIIIEBOJIOPOJIA C OKHCIUTENEM Oe3 pa3pbiBa YriepoAHOM Leny;
2) IecTpyKTUBHOE OKHUCIICHHUE, MpoTeKaroliee ¢ pa3pbiBoM C-C cBsi3H;

3) peaxuus okucnenus 1o CO2 u H20;

4) OKMCITUTENbHAST KOHICHCAIHS, T.€. CBSI3bIBAHUE MOJIEKYJI ICXOIHBIX MOJIEKYII

19. IIpu OKUCIEHNH aJIKAHOB B TIEPBYIO OYEPEIb PEarupyroT:
1) nepBUYHBIN yTIepOIHBIN aTOM;

2) BTOpUYHBIN YIIIEPOIHBIN aToM;

3) TpeTUYHBIN YIIIEPOJHBIA aTOM;

4) cpasy Bce

20. ITpu oKuCIEHUH TOMOJIOTOB O€H30J1a B TIEPBYIO OYEPEh PearupyroT:

1) yriepoHbIi aTOM, HaXOISIIHIICS B 0-TIOJI0’KEHUU OTHOCUTEILHO OEH30JIbHOTO
KOJIbLIA;

2) yriaepoaHbIil aTOM, HAXOISAIINICS B 3-TIOJI0KEHUU OTHOCUTEIHLHO OEH30JILHOTO
KOJIbLIA;

3) yIJIepoIHBIN aTOM, HAXOSIINICS B Y-TIOJI0)KEHUU OTHOCUTEIILHO OEH30JIbHOTO



KOJIBIIA;
4) yriiepoHbId aTOMOCH30JIBHOTO KOJIbIIA

21.Peaknusa cuntesa metanosna CO+H2= CH3OH ne npotekaer:
1) obpaTumoii:

2) SK30TEPMHYECKOM;

3) ¢ yBenu4eHneM o0beMa;

4) ¢ ymeHbIlIeHHeM 00bema

22 K TepMOKaTaJIMTUYECKUM IIpoLieccaM B HedrernepepaboTKe He OTHOCUTCS:
1) xKaTanUTUUYECKU KPEKUHT;

2) TepMUYECKUIA KPEKUHT,

3) KaTanUTHUYECKUI pUPOPMUHT;

4) aKUIMpPOBaHKUE U U30MEpU3ALUL

23.Karanu3aTopbl TEPMOKATATUTHUECKUX MPOIIECCOB XapaKTEPU3YIOTCSI:
1) aKTUBHOCTBIO;

2) cTaOUIIBHOCTHIO;

3) CeNneKTUBHOCTHIO;

4) 00s13aTEeIILHBIM HAJTMYMEM BCIIOMOTATEIILHOM T00aBKU

24.ITo ycTOMYMBOCTH YTJIEBOJOPO/IbI B TEPMOKATAIUTUUECKHUX IIpOLECCax

pacroiararoTcs B psij:

1) oneduHBI<apeHbI ¢ OOJBIIMM YUCIOM OOKOBBIX IeTIeH<HaQTeHBI<IapapuHBI <apeHbBI €3
OOKOBBIX II€TIEN;

2) apeHsl ¢ OOJIBIINM YMCIIOM OOKOBBIX Iened<HadTeHbI<oJepuHbI <mapaduHbl <

apeHbl 0e3 OOKOBBIX IICTICH;

3) apenbl 0e3 OOKOBBIX IIETIEH< apeHbI C OOJIBIINM YHUCIOM OOKOBBIX Iie-
neri<"agreHb<osieuHbI <mapaduHbI;

4) napaduns! < oneduHbl < apeHbI 6€3 OOKOBBIX Ienel<Ha(TEeHBI<ApEHBI C OOIBIINM
qHCI0M OOKOBBIX LI

25. B TepMOKaTaIUTHYECKUX MpOlleccax apeHaM He CBOMCTBEHHBI:
1) runpupoBanue;

2) KOHJCHCALIUH;

3) oxucneHus;

4) nzomepu3zauu

26.I'uaporeHe3alioHHbIE MPOLIECCHl HE BKITIOYAIOT:

1) peakmuu B3aUMOJICHCTBUS C MOJICKYJISIPHBIM BOJIOPOIOM;
2) peakIuy B3auMOJICUCTBUS C MOJIEKYISIPHBIM KHCIIOPOJIOM;
3) peakuuu MoIMMeEpU3aInu;

4) peakiuu MUKIA3AIUTT

27. Ilpu 0JMHAKOBOM CTPOCHHUU PEAKLIMOHHAS CIIOCOOHOCTH B3aMMOAECHCTBHS C
BOJIOPOJIOM U3MEHUTCS B PSy TE€TEPOOPTaHUIECKUX COCTNHEHHNA:

1) cepooprannyecKre<KHCIOPOCOAEPKALINE<a30TOPTaHUUECKHUE;

2) KHCTIOPOICOIEPKALUE<CEPOOPTaHMUECKUE<a30TOPraHUYECKHUE;

3) cepoopraHn4eckne<a3oTOpPraHNYeCKUEe<KUCIOPOACOAepKallue;

4) a30TOpraHMYeCcKUEe<KHCIOPOACOAepKAINEe<CEPOOpPraHNIEeCKHe

28. bonbiie Bcero Boaopoaa B % MCIOIb3yeTCs B IpoOIecce:
1) cunTe3 ammuaka;



2) ruAporeHe3anust ¥ TuapOOYHCTKA;
3) TUAPOKPEKUHT
4) cuHTE3 METaHOoJIA.

29. HedTb — 3TO0 cMeCh, COCTOAMIAS:

a) TOJIBKO M3 ra3000pa3HbIX YIIEeBOAOPOIOB
0) TOJIBKO U3 KHUAKUX yIJI€BOJOPOJIOB +

B) TOJIBKO M3 TBEP/BIX YIIIEBOIOPOIOB

30. PexTudukannoHHble Ta3bl, 00pa3yrouuecs Npy neperonke Hedru,
coJiepKaT IPEeuMyIIeCTBEHHO:

a) OyTraH u mporaH +

0) mponaH U MeTaH

B) METaH W 3TaH

31. BeiOepute Gpaknuio HepTH ¢ HAUOOIBIICH TEMIIEPATYPO KUTICHHUS:
a) Ma3yT +

0) TUrpouH

B) KEPOCUH

32. Beibepure pusndeckuii criocod nepepadboTku He(TH:
a) TEePMUYECKUN KPEKUHT

0) KaTaJIUTUYECKUNA KPEKUHT

B) (hpakIMOHHAs IEPErOHKa +

33. BeiOepure ppakiuto HeTH ¢ HAMMEHbBIIEH TeMIIepaTypOil KUIICHUS:

a) JUTPOUH

0) OeH3uH +

B) Ma3yT

34. CpenunpecTaBICHHBIXXaPAKTEPUCTUKBBIOCPUTETY,KOTOPASIOTHOCUTCS K HE(PTH:
a) pacTBOPSIETCA B BOJIE

0) TeMHasl MaCJITHUCTAs KHIKOCTh +

B) J)KHJIKOCTh 0€3 3amaxa

35. Ilpu TepMuvecKOM KpEKUHTE U3 OJJHOW MOJIEKYJIbI aJIkaHa 00pa3zyloTcs ABE
MOJIEKYJIBI:

a) aJIkaHa M aJIKNHa

0) aKaHOB

B) aJIKaHa U aJIKeHa +

36.CpenumnpencTaBIeHHbBIXXapaKTEPUCTUKBBIOEPUTETY,KOTOPAIOTHOCUTCS K HEPTH:
a) )KHJIKOCTh Oe3 3araxa

0) nerde BOJbI +

B) UMEET ONpE/ICTICHHYIO TEMIIEPaTypy KUTICHHS

37. Beibepure ¢pakuuio HepTH ¢ HANOOIBIIECH TeMIepaTypoil KUIEHUS:
a) Ma3yT +

0) nTurpouH

B) KEPOCUH

38. PexTtudukanuoHHble razbl, 00paszyroumecs npu neperouke Hedpru,
COJIEprKaT MPEUMYILECTBEHHO:

a) OyTaH u TporaH +

0) mpormaH U MeTaH



B) METaH U 3TaH

8. YueOHO-MeTOoANYECKOE 00eceueHHe QU CIMILINHBI
8.1. YueOHas mureparTypa
A) OcHoBHas JuTEpaTypa:

1. AxmeroB C.A. Texnosorus rimyookoi nepepadbotku Heptu u raza. Yda:I'mnem, 2002, 671c.

2. ManossH A.K. TexHonorus nepepaboTku NpupoAHbIXx 3HeproHocureneid. M.: Xumus, KonocC,
2004, 456c¢.

3. Xumus HedTH U Taza: YueOHoe nocodue / B.JI. Ps6oB. - 2-e u3n., ucnp. u gom. - M.: U]JI
OOPYM: HUL UH®PA-M, 2014. - 336 c.: 60x90 1/16.

4. Xumus 1 TexHonorust HehTu u raza: yueonoe nocobue / C.B. Bepxuunnckas, H.I'. lurypos,
C.A.CuHHLUH. - 2-€ u31., ucrp. u Joi. - M.: @opym, 2009. - 400 c.

5. Bboromoiona, . B. Opraanueckas [ DneKkTpoHHBIH pecypc]: yued. mocodue / U. B. Boromoiona,
C.C. Makapuxuna.: M. ®JIMHTA, 2013, 365 c.

6. Xwumus roprounx wuckonaembix: YueOHuk / B.C. MepueBa, A.O. Cepebpsikos, O.H.
Cepebpsikos,E.B. Cobosea. - M.: Anbda-M: HUL] UTHOPA-M, 2014. - 336 c.

7. Peyrog, O. A. Oprannyeckast xumusi [ DJIEKTPOHHBIN pecypc]: B 4-x 4, A. Peytos, A. JI.Kypr,
K. I1. Bytusn. - 3-e uzn. (31.) - M.: bunowm. JI3, 2013. - 726 c.

8. Munynsa, A.H. Kypc nekuuii mo opraHudeckoil XxuMuu [DIeKTpOHHBIA pecypc]: ydueOHoe

rocooue /

0) lonosiHuTe/ILHAS JIUTEPATYypa:

1. [TepepaboTka 1 yTUIU3aIUs TUCIIEPCHBIX MaTepHAJIOB U TBEP. OTXO0/0B: YueO. moc. /

2. B.M.Hazapos, H.M.Paro3una u ap.; Ilox pen. B.M.Hazaposa - M.: Ansdpa-M: HUL] UHDPA-
M, 2014, 464c

3. AZICOpOEHTBI W HOCHTENH KaTalu3aTopoB. HaydHble OCHOBBI PETyIUpOBaHHS MOPHCTOM
cTpykTyphl: Monorpadus / B.C. Komapos, C.B. becapa6. - M.: HUL] UH®PA-M, 2014. - 203 ¢

4. CaBunkuHa, E. B. Vctopust . DneKTUBHBIN Kypc [DneKTpoHHbIH pecypc] : yueOHoe mocodue /
E. B. CaBunkuna, I'. I1. Jlorunosa, C. C. [TnoTkuH. - 2-¢ u3n. (31.). - M.: BUHOM. JlaGoparopus
3Hanui, 2012. - 200 ¢

8.2. UnTepHeT-pecypebl

\ HasBaHmue pecypca Ccepuika/nocryn




OnexktpoHHass Oubnuoreka oHnaiiH «EaMHOE OKHO K
00pa30BaTEIBHBIM PECYpPCaM»

http://window.edu.ru

«O06paszoBarenpHbIi pecypc Poccumn»

http://school-collection.edu.ru

denepanbHbIil 00pa30BaTEIBHBIA TOPTAT: YUPEIKIACHUS,

http://www.edu.ru

nporpammsl, cranaptel, BY3b1, Tectel EI'D, THA

®denepanbHbIA
obpasoBaTenbHbIX pecypcoB (PLIOP)

http://fcior.edu.ru

LEHTP nH(}OpMaLIMOHHO-

Pycckas

BUpPTyalbHast OMOIHOTEKA http://rvb.ru

KaGuner

PYCCKOTO SI3bIKa U JIUTEPATYPHI http://ruslit.ioso.ru

HannoHanpHBI KOPITYC PYCCKOTO SI3bIKa

http://ruscorpora.ru

Exenenenbauk Hayku u oOpaszoBanms lOra Poccun
«AxameMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snekTponnas 6ubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnexTpoHHO-0nbmmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru

DIIEKTPOHHO-CIIPABOYHAsl CHCTEMa JIOKYMEHTOB B cdepe
obpazoBanus «MHabpopMuo»

http://www.informio.ru

CnpaBoyHo-nipaBoBas cucteMa “I'apant”

CereBas BepcuHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOMN
cetn Uarl'y

DneKTpoHHO-0nbnmoreyHas cucreMa «tOpait»

https://www.biblio-online.ru

8.3. IlporpammHoe obecnieuenue

JInneH3noHHOE MporpaMMHOE o0ecreueHue, ucnonblyemoe B Marl'y

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

[Iporpammusiit komeke MMUC “Jlexanat”

[Tporpammusiii kommnexke MMUC “Busyanbnast Ctyaus TectupoBanus™
ITporpammusiii kommnexke MMUC "TIJTAHBI"

[Tporpammusrtit kommieke MMUC "DJIEKTPOHHBIE BEJJOMOCTN"
ITporpammusbiii  kommiekc MMUC  BEB-IIPUJIOKEHUE  "IIPUEMHAZ

KOMUCCUSI-OHJIAMH"

1.9.

1.10.
1.11.
1.12.
1.13.
1.14.
1.15.

[Iporpammusiit kommeke MMUC "TTPUEMHA A KOMUCCHUA"
[Tporpammusrit kommieke MMUC "BEJJOMOCTU KA®EIPBI"
1C 3aprutara u Kaaper

1C Kamun: pacuet 3apabOTHOH TIATHI

AwntusupycuoellO Kaspersky endpoint security
CrnpaBouHo-nipaBoBas cucreMa “I'apant”

1C byxranrepus

Hapsmy C TpadUOUOHHBIMHU HW3AAHHUAMHU CTYACHTBI W COTPYAHUKH HUMCHOT BO3MOXHOCTH
MOJIb30BATHCS SJICKTPOHHBIMU IMMOJIHOTCKCTOBBIMHA 6azaMu JaHHBIX:

9.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJINHBI

MarepunanbHo-TexHu4Yeckasi 0a3a yHHMBepCcHUTeTa II03BOJIIET OOECHeunBaTh KayeCTBEHHOE
IIPOBEJECHUE TEOPETUUECKUX U IPAKTUUECKUX 3aHATUH.

ITep
IIpoIEeCCe

€4eHb HEOOXOJIMMBIX TEXHUYECKUX CpeICTB OOydeHHs, HCIONb3YEMbIX B Y4eOHOM
JUISl OCBOCHUS TUCIUIUTMHBI «XUMUS HE(DTH U Tazay:


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

® KOMITBIOTEPHOE M MYJIbTUMEANIHOE 000PYIOBaHUE;
® BHJICO- U AyJUOBU3YaAIbHBIE CPEICTBA OOYUCHHUS U JP.
Hcnonb3zyemoe o0miee ©u CHEUAIM3UPOBAHHOE YyueOHOE 000OpyJoBaHHE, HAMMEHOBAHHE
CHEIHMATU3UPOBAHHBIX ayTUTOPHIA, KAOMHETOB, J1a00OpaTOPHUil C IEpeyHEM OCHOBHOTO J1a0OpaTOPHOTO
000pyI0BaHUs, CPEACTB U3MEPUTEIHLHOM TEXHUKU MTPUBEACHBI B Ta0J. 7.2.

Ilepeuensn TeXHUYEeCKHX CpelcTB, HCIO0JIb3YeMbIX npu OCYLIeCTBJICHU U
00pa30BaTeJbLHOI0 NPoLecca Mo IMCHUILINHEe « XUMHs HeTH U raza»

Taonuua 9.1
Ne Hymepauus
w/n IlepeyeHb OCHOBHOTO 000PY/10BAHM S pa3iesioB/TemM
AUCUMIJIMHBI
1. | JJaGoparopust xumudeckoi TexHosioruu Ne 608 1-9
5 PorannonHblil McmapuTenh B KOMIUIGKTE C HarpeBaTelibHON OaHei 1
STEGLERRI-2136
3. | TepmocTtar 1-9
4. | Anmapat APHC-13 muist pasroHku He()TepoayKTOB 1-9
5. | Anmapart s onpeznenenus Boasl B HegTu tuna AKOB 2-9
6. | Dnexrponnsie nabopatopusie Becsl CASMWP-300H 2-9
7. | pH-meTphI 5
8. | Xumnueckue peaktussl. JlabopaTopHas nmocyzaa 2-9
9. | HaGop apeoMeTpoB aJis OMpeIeSICHHs IIOTHOCTH HEPTH 2-9
10. | MaruuTHas memanka MEHoromectHas [13-0135
11, Anmapar TB3 nns onpeneneHuss TeMmmepaTypbl BCIBIIIKH B
3aKPBITOM THUTJIE
12. | Annapat ans onpeaeseHus ycioBHOH Ba3koctu BY — M
13. | IlepememmuBaromiee ycrpoictBo [19-6410m
14. | Mukpockon Mukmen -5-1




Pabouass mporpamma AMCUUIIIMHBI «XUMHS He()TH M Ta3a» COCTAaBIEHA B COOTBETCTBUH C
tpeboBanusiMu PI'OC BO mo wampasienuto nmoaroroBku 21.03.01 HedrerazoBoe aeno mpoduib
MOJATOTOBKA «JKCIUTyaTalluss H OOCIYy)KMBAaHHE TEXHOJOTHYECKHMX OOBEKTOB HedTerazoBoro
MIPOM3BOJICTBAY», YTBEPKACHHOIO NpHUKa3oM MuHucTepcTBa oOpazoBaHusi U Hayku Poccuiickoii
Oeneparn ot «09» depans 2018 r. Ne96 , ¢ yuemom npogpeccuonanrvuvix cmanoapmos 19.003
«Cneyuanucm no o6CIyHCUBAHUIO U PEMOHMY Hedme3a800CK020 000PYO0BAHUAY, YIMBEPIHCOCHHDI
npuxazom Munucmepcmea mpyoa u coyuanvrou sawumul Poccutickoti @edepayuu om 21 Hoabps
2014 2. N 927n (3apecucmpuposan Munucmepcmeom rocmuyuu Poccutickoi @edepayuu 8 oexabps
2014 2., pecucmpayuonnvii N 35103), ¢ usmenenuem, gnecenuvim npuxazom Munucmepcmea mpyoa
u coyuanvrou 3auumol Poccuiickoti @edepayuu om 12 dexabps 2016 . N 727n (3apecucmpuposan
Munucmepcmeom rwcmuyuu Poccutickoi @edepayuu 13 aweaps 2017 2., pesucmpayuonHulil
N 45230); 19.026 «Cneyuarucm no mexnuueckomy KOHMPONIO U OUASHOCMUPOBAHUIO 0OBEKMO8 U
COOpYdHceHUll Heghme2az06020 KOMNIEKCA», YMBEPHCOeHHbld npuxkazom Munucmepcmea mpyoa u
coyuanvrol 3awumsl Poccutickoii @eoepayuu om 10 mapma 2015 2. N 156n (3apecucmpuposan
Munucmepcmeom wcmuyuu  Poccutickoti  @edepayuu 1 anpens 2015 2., pecucmpayuonHwlil
N 36685);79.053 «Cneyuanucm no ouacnocmuxe 0060pyO00SaHUS MALUCMPALILHO20 MPYOONnposood
He(hmu u Heghmenpodykmosy, ymeepicoeHuwlli npuxazom MuHucmepcmeéa mpyoa u coOyuanrbHOU
sawyumsl  Poccuiickoti  @edepayuu  om 19 anpens 2021 2. N 253u  (3apecucmpuposan
Munucmepemesom ocmuyuu Poccutickoti @edepayuu 21 mas 2021 2., pecucmpayuonnwiii N 63552);
19.055  «Cneyuanucm  no  sKkcnayamayuu  Heghmenpooykmonepekauugarouen  CmaHyuu
MazucmpanvHozo mpybonposoda Hegpmu U HehmenpooOyKmosy, YmeepHcOeHHblll NPUKAZOM
Munucmepcmea mpyoa u coyuanvrou 3awumsi Poccuiickoti @edepayuu om 19 utona 2017 2. N 584nu
(3apecucmpuposan Murnucmepcmeom tocmuyuu Poccutickou Deoepayuu 11 cenmsaopa 2017 2.,
peaucmpayuonnsiit N 48139).

IIporpammy cocraBuIIn:
1. Apuaxosa Pauca J[>xabpansioBHa — K.T.H., Ipodeccop kKadeapsl «XUMUN»

[Tporpamma on00peHa Ha 3aceaHuu Kadeapbl «XUMHUN)

IMporokon Ne 10 o1« 22 » HIOHS 2023 romga

[Iporpamma ogo6peHa YueOHO-METOIUYECKUM COBETOM HHKEHEPHO-TEXHUYECKOTO HHCTUTYTA

mporokoit Ne 10 ot «23» 06 2023  rona

[Tporpamma paccMOTpeHa Ha 3aceJaHnu Y 4eOHO-METOANYIECKOTO COBETa YHUBEPCUTETA
npotokon Ne 10 ot « 28  » 06 2023 r.
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CaeleHnsi 0 mepeyTBep:KIeHUN NMPOrpaMMbl HA O4YepeaHO yueOHBIH roJ U perucTpanuu
H3MeHEeHU
VueOHblit Pemenue Buecennble M3MeHeHU Ilonnucek 3as.

roJ Kadeapbl Kadeapou
(Ne mpotoxkoma, mata)




