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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 U CBOMCTBaX HE(PTSIHBIX CUCTEM PA3ITMYHOIO MPOUCXOXKICHHS, O METOJAaX WX UCCIICAOBAHUS
U O B3aUMOCBSI3U MEXKJY COCTaBOM U (PU3HKO-XMMHYECKHUMH CBOMCTBAMH, HEOOXOIMMBIE €My IS
W3YYCHUS TOCICIYIONINX TUCIUIUIMH U CIIOCOOCTBOBATH MOJYUYECHUIO HHKEHEPHOH CHEIUAIbHOCTH
HedTerazoBoro nmpouIs;

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

-croco0CTBOBaTh K (OPMUPOBAHHMIO Yy CTyIEHTa OOOOINECHHBIX MPUEMOB UCCIIEIOBATEIBCKOM
JEeSITeTbHOCTH (TIOCTAHOBKA 3a/la4M, TEOPETHYECKOEe 0OOCHOBAHUE W AKCIICPUMEHTANIbHAS IIPOBEPKa
€¢ 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(DTH U Ta3a B PA3IMIHBIX TEXHOJIOTUYCCKUX MPOIIECCaX, OMUPASICh HA
3HAHHME UX COCTaBa U (PU3MKO-XUMHUIECKHX CBOWCTB;

-rPaMOTHO OTIPEACIATh MIPUYMHBI HETATUBHBIX SIBJICHUI U METOJIbI UX YCTPAHCHUS;

-pelaTh SKOJIOTHYECKHUEe TIPOOIIeMbI, BOHUKAIOIINE HAa BCEX ATAlax oOpalleHus ¢ HEPThIO U Ta30M;

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

- OMNpEAENATh XUMHU3M M MEXaHH3M TEPMHUYECKUX W KATATUTHYCCKHUX IPEBPAMICHUN OCHOBHBIX

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

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. [lepeueHb TUCILUILINH, NMPAKTUK A KOTOPHIX HEOOXOAMMBI 3HAHMS, YMEHUS 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/

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 pe3yiabTaTe OCBOCHUA TUCHUIVIMHBI CTYACHT T0JIZKCH:

3HaTh:

- XUMHU3M U MCXAaHU3M TepMqucxnx 1 KaTAJINTUYCCKUX npeBpameHHﬁ KOMITIOHCHTOB He(i)TI/I, B TOM
YUCJI€ B3aUMHBIX TMIPEBPAICHHUI YIJIEBOJOPOJOB KaK BBICOKOTEMIEPATYPHBIX (B Iporieccax
nepepaboTku HePTH), TaK HU3KOTEMIIEPATYPHBIX, YTO BAXKHO, KaK C AHAUTHYECKOW, TaKk H 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 KUCIOPOIO-, a30TO-, CEPOCOIEPIKAIINE BEIIECTBA B TSHKEIBIXHE(TAHBIX OCTATKAX;

- KCCleIoBaTh PU3NKO-XUMHUYECKHE CBOMCTBA YIIIEBOIOPOIOB U IPYTUX KOMIIOHEHTOB



He()TH UX BIMUSHUS HA CBOMCTBA HE()TENPOIYKTOB, YCTAHOBJICHHUE CBSI3U MEXAY CTPOSHUEM MOJIEKYII

U HaJIMOJIEKYJISPHBIX CTPYKTYpP KOMIIOHEHTOB He(TH, UX CIOCOOHOCTHIO K MEXKMOJIEKYJISPHBIM

B3aUMOJICHCTBHUAM U (pa30BBIM MEPEX0aM U CBOWCTBAM HE(PTETIPOTYKTOB.

Baagern:

- HaBbIKaMHU B IIPUMECHCHUN NWHCTPYMCHTAJIBHBIX METOJ0B aHaIn3a

JUISTyCTaHOBJICHUSICTPYKTYPHE (D TAHBIXKOMIIOHEHTOBUN3YYEHUSIMXHAMOJIEKYJISIPHOM YPOBHE.

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE

OCBOEHMA JUCIUAIIJIMHbI

HpOLIGCC HU3YyUYCHUA JUCHUIIIMHBI HAITPABJICH Ha q)OpMI/IpOBaHI/IC OJICMCHTOB CJICAYHOIINUX

komretreHuit B coorBerctBuu ¢ ®I'OC BO u OIIOII BO no nanHOMy HanmpaBJIeHUIO MTOATOTOBKHU:

a) ynusepcaiabHhble (YK) — YK-8
0) oomenpogeccnonanbubix (OIIK) - OIIK-1, OIIK-4.

Tab6muna 3.1

[lepeueHp MIaHUPYEMBIX PE3YJIBTATOB OOYUYEHHSI M0 TUCIHUILUIMHE, COOTHECEHHBIX C TUIAHUPYEMBbIMH
pe3ysibTaTaMu OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI

OO0yyaronuiicsi, OCBOUBILINN

B pe3ynbrare u3ydenus yueOHOM JUCHUIUTMHBI 00yJaroImuecs

pOTrpamMMy JTUCIHILIHHEI, JOJKHBI:
JOJKEeH 0011a1aTh:
Homep/ Conepxanue
HHEKC KoMIeTeHIHA 3HATh yMeTh BJIAJIEeTh
KOMIIETEH
10101

ObuwekynomypHvie KOMnemenyuu

YK-8 Crniocoben -IIPAHIINIIBL, FUJIEHTU(UIUPOBATh | ~-HAaBbIKAMU
CO3/1aBaTh U | CPEICTBA, METOBI [ obecrieyeHus
MO//ICPKUBATH B | obecnieyeHust npodriakTupoBaTh | 0€30MaCHOCTH
IIOBCEIHEBHOMN 0e30macHOCTH U HETaTUBHBIC KHU3HEIESITEIBHOC
KU3ZHU u B | COXpaHEHHS 37I0pOBbS BO3AECUCTBUSA CpeAbl | TH, a  TaKke
npopecCHOHATBbHON | IPU  B3aUMOJICHCTBUN DOMTAHUSECTECTBEH | HaBBIKAMU
JeSITEIbHOCTH YyeJioBeKa C HOro U | COXpaHEHHUS u
Oe3omacHble pa3iaMYHON  Cpenoil AHTPOIIOIEHHOTO YKpeIIeHus
yCIIOBUS oOuTaHusi, B  TOM [IPOUCXOXKICHHUS, 3/10pOBbSA
KU3HEICATEIBHOCTH | YUCIE€ B  YCIOBUSX DPLECHUBAs oOyyaromuxcs B
TUISE COXpaHEHHUs | 00pa3oBaTEIbHOMN BO3MOKHBIE PHUCKH | YCIOBHUSAX
IIPUPOJHON  CPEBl, | CPEnbI; [OSIBJICHUS o0pa3zoBaTenbHON
o0ecrnieueHus -IpaBuia DIIaCHOCTEN u|, TPYZIOBOH,
YCTONYHUBOIO NPOCKTHUPOBAHUS M HPE3BBIYANHBIX pEeKpeaTuBHOW U
pa3BuTHsl OOIIECTBA, | peaTu3aluu CUTyaldii, B TOM | IIOBCEIHEBHOM
B TOM YHCJIE 00pa3oBaTeNbHOH, HUCTIE B | IEATENBHOCTH ;
pu yrpose U | BOCIIUTATEIbHOM, bOpazoBaTenbHON -HaBBIKAMU




BO3HUKHOBEHUH
Ype3BbIYANHBIX
CUTyallUl U BOCHHBIX
KOH(JIUKTOB

TPyOBOH

u

KYJbTYPHO-I0CYTOBOM
JIeATETbHOCTH C

y4eToM

HOPMAaTUBHBIX,

HHXXCHCPHO-

TCXHUYCCKUX,

CaAHUTAPHO-

TUTUCHHUYCCKHUX,

IICUXO0JIOTO-

neaarorntdcCKmux

TpeboBaHU

K

0e30IaHoOCTH;

-OCHOBHBIC
COXpaHCHHS

CIIOCOOBI
3JI0pOBBS

o0yyJaronuxcs B

YCIIOBHSIX

o0Opa3oBaTeNbHOMN

cpebl

(dakTopsl,

CUMIITOMATUKY U
IpoUIAKTUKY
HEOTJIOKHBIX

COCTOSTHUU
Ha
OHTOT'€HE3a;

Pa3HbIX

YCI0BCKa
JTalrax

pexne;
MIPUMEHSATH
paKTUYECKUE
ABBIKH
OcCIIeueHHIO
€30I1aCHOCTH B
MACHBIX CHUTYAIHUSIX
OBCEITHEBHOU
W3HUHUBYPE3-
BBIYAHBIXCUTYa-
[TUSIXPA3HOTOXAPAKT
Epa,BTOMYHUCIICBOOD
A30Ba-TEIIHLHOM
tpene;
-OPTaHU30BEIBATH
NIeITEIbHOCTD U
peryimpoBarhb
MOBEECHHUE
oOyyJaromuxcsi ¢
y4eToM
MOJIOBO3PACTHBIX
ocobeHocTel  UIA
obecrieueHus  HX
0€e30IacHOCTH,
COXpaHCHHUS 51
YKpeTIeHus
310POBBSI.
-IIPUMECHSTh
CIIOCOOBI OKa3aHUS
MepBOM MOMOIIH
IIPH HEOTJIOKHBIX
COCTOSTHHSIX B
LEJISIX
MIPEIOTBPALICHUS
3HAYUTEIBLHOTO U
JIOJITOCPOYHOTO
BO3JCHCTBUS Ha
¢duznueckoe u

110

co3JaHus
KOMQOPTHOI
(HOpMaTUBHON) U
Oe30ImacHOM
o0pa3oBaTenbHOM
; TPYIOBOH,
pPEKpeaTuBHON U
OBITOBON  Cpejibl
oOuTaHUS;
-METOJaMU
PaMOTHOTO
IIPABHIILHOTO
aHaM3a BHJIA
HEOTJIOXKHOTO
COCTOSIHHS
opraHm3ma u
criocobamu
OKa3aHHUs TMepPBOM
ITOMOIIIH.

MICUXHYECKOE
3/10pOBbE
YeloBeKa.
Oowenpogeccuonanvnvle Komnemenyuu
OIIK-1 Crnioco6HOCTh -3aKOHBI, JIeXKAllUe B | -POBOJUTH -METO/IaMHU
pemiars OCHOBE TepepabdOTKH | CTaHJapPTHHIE OLICHKH pHUCKa U
3aJIauH, He(pTH W TOIYYCHHS | SKCIICPUMEHTBI 10 | YIIPABJICHUS
OTHOCSIIIHECS HY>KHBIX OTIpeIeNIEHUI0 KaueCTBOM
K He(TEePOAYKTOB; ¢$usmKo- WCTIOJIb30BAHUS
npodeccHOHANTBbHON | -XMMHUYECKUNH COCTaB | XMMHUYECKUX TEXHOJIOTHYECKHUX
NeATEeILHOCTH, TpHU- | HePTH; CBOWCTB ornepanui;
MEHSISI METOIBIMOJIE- | -KOMITOHEHTHBII He(TENPOAYKTOB, | CIIOCOOHOCTHIO
JUPOBAHMSL,MATEMA- | cOCTAB  MPHPOIHBIX, oOpabaTeiBaTh | | pacrlo3HaBaTh
TUYECKOTOAHAIN3a,E | He)TSHBIX, UHTEPIPETHPOBATH | UH(DOPMAIIMOHHBI




CTECTBEHHO-HAYy4- KaMEHHOYTOJIbHBIX pe3yabTaThl, € TMpoleccCh B
HBIEHOOIIIEnHKe- ra3os u ra3oB | JeJaTh BBIBOJBI O | Pa3jIMYHBIX
HEpHbIE3HAHUS. HedTenepepaboTKH; BO3MOXKHOCTSIX CUCTEMAX;

-METOJbl pasjencHus | YIy4UICHUA HX | -meTonamMu

MHOTOKOMITOHEHTHBIX | CBOHCTB. HA3YYECHHUS

HE(TSAHBIX CUCTEM,; ¢buznKo-

-OCHOBHBIE  (pu3HKO- XAMUYECKHX

XUMHUYECKHE METOIBI CBOMCTB HeDTH U

onpeaeeHus HETENPOIYKTOB.

XMMHUYECKOI'O COCTaBa METOIaMHU

U CBOWCTB HedTH, MIPOBEICHUS

HEPTENPOAYKTOB | CTaHJAPTHBIX

raza; Kiaccuuxanun UCOBITAHUN  TI0

He(PTH W TPUPOTHBIX OIIpECIICHUIO

ra3os KauecTBa HEPTH.

OIIK-4: Crnocoben - HaBBIKM paboOTHl c | -paboTarh B | -METOJaMHU

MIPOBOJIUTH nakeTaMmu KauyecTBe OLICHKM pHUCKa U
U3MEpeHUs U | KOMIIBIOTEPHBIX MOJIb30BaTENs yIpaBIeHUs
HaOIIOACHNS, porpaMm 0 | IEPCOHAIILHOTO KauyecTBOM
o0pabaThIBaTh U | peKMMaM U crocobaM | KOMIbIOTEpa, UCIOJIb30BaHUS
MIPEJICTABISATh AKCILTyaTalluu U | UCIIOJIb30BATh TEXHOJIOTUYECKHUX
SKCIIEPUMEHTAaIbHbIE | Pa3padOTKu BHEIITHHE oTieparuii;
JTAaHHBIE MECTOPOXKAECHUM HOCHUTEIHU -CIIOCOOHOCTBIO

HeTH u rasa, | WHGOpMalun VIS | pacro3HaBaTh

00CITy)KMBaHUS O0MCHA JaHHBIMHU | yHQOPMALIUOHHbI

1IponeccoB MCEKIY € Tpolecchl B

HedrerazoBoro OTEIbHBIMU Pa3ITHYHBIX

MIPOU3BO/ICTBA; TEXHOJIOTHYECKUM | cpcreMax;

OCHOBHBIE KaTEropuH, | U MPOLECcCaMu; —S3BIKOM

MOHSITHE -OlIEHUBATh 0BBEKTHO-

nH(popmaIuu, OOIIYI0 | JOCTOBEPHOCTD OpHEHTHPOBAHHO

XapaKTePUCTUKY uH(pOpMaInu; ro

IIPOLIECCOB cbopa, | -UCIOJIL30BATh NPOTPAMMHPOBAH

nepenayn, oOpabOTKHM | KOMIBIOTEp UL | oo

u HAaKOIUICHHUS | peIICHUS

uH(pOpMaIInK; HECJIOKHBIX

-Ha3HAYeHUE TAKETOB | HHKCHEPHBIX

KOMITbIOTEPHBIX pacueToB; CTaBUTh

Iporpamm, 3ajauy u

MMEIOIINXCA Ha | pa3padaThIBaTh

Kadenpe; MOCTPOCHUS | AITOPUTM eé

U apxuTeKkTypsl OBM; | pemenns;

TEXHOJIOTHIO HCII0JIb30BaTh

pa3paboTku MIPUKIIaTHBIC

aIrOPUTMOB U | CHCTEMBI

porpamm. MPOrpaMMHUPOBAHU

15




4, COAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PABJAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMMNWYECKUX NWJIN ACTPOHOMHWYEKHUX YACOB U BUJIOB YYUEBHbBIX
SAHSITUM qucumiimnbi (MoayJs) «Xumusi He)TH U ra3ay

4.1. CTpyKTypa QM CHUIIMHBI (MOAYJIs1)

OO6masi TPyIOEMKOCTh JIUCHMIUIMHBI OYHOW (OpMBI OOy4YeHHUs COCTaBisAeT 43a4eTHBIX
enuHmIbl, 144qac.

Tabuuna 4.1.
®opma 3a4eTHbBIX VYy4eOHBIX 4acoB Yacel
g H?gf;gg T | CAMEMIL PReero | Ayamtophas pabora K;HTEKTHO
o paboThI
£ | arrecraum Jlex. | JIa6. | Ipakt. | CamocTosrTeabHas o6Gyuaroe
g - CeMuH. pabora rocs ¢
S npernojana
TeJIeM
3 DK3aMeH 4 144 34 16 - 64 27
4.2. Copep:xxaHue pa3/iesioB JUCHUILIMHBI (0uHasi popma)
Tabauua 4.2.
CopneprxaHue JEKIMOHHOIO Kypca
Ne HaumenoBanue paznena Conepsxanue pasjaena [Iepeuenn
n/n JUCLIUTUIMHBI JUCLIUIUIMHBI KOMIIETEH
LU,
dopmupye
MBIX B
nporecce
OCBOEHUS
paznena
CEMECTP Ne3
1 Tema 1. Heprs u|Hedts m ee ponp B coBpemenHom wmupe. | OIIK-1,
MIPUPOJIHBIN Ta3. CoctaB u cBoictBa Hedpred. Dusuko- | OIIK-4
XHWMHUUYECKUH COCTAB XUMHYECKUE CBOMCTBA HedTel u
HedTH 51 He(TAHBIX | HEQTENPOIYKTOB. Cocras HepTH
CHUCTEM. (971€eMeHTHBIN, TpyNNoBOM, (pakIMOHHBIH,
n3otonHsbIii). Kiaccupukanus, HoMeHKIaTypa
U METOABl  HCCIENOBAaHUS  COECIUHEHUI
HepTu.Ponp  yriieBOJOpOJHOTrO  ChIpbsl B
skoHoMmuKe Poccun. O6beM 106U HeDTH U
raza. CoOTHOIIIEHHE TEMIIOB PacXOJOBaHUSA U
IIPUPOCTA 3aM1aCOB YIIIEBOAOPOJIOB




Tema 2.

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

3HaueHUE 3HAHUNM O XMMHYECKOM COCTaBE U
cBoMcTBax HedTed MW Ta3oB. XHUMHUYECKHI
coctaB HegTu u HepTAHBIX cucteM. CocTaB U
CBOWCTBa  HedTeH. DU3UKO-XUMUYECKHE
cBoiicTBa HedTel u HedrenpoaykToB. CocTas
HeTH (2JIeMEHTHBIH, IPYIIIOBOM,
(bpakIMOHHBIN, W30TONHBIA. MuUHEpaTbHBIC
KOMITOHEHTHI He(pTH.

Amudatuueckue HACBILICHHbBIE
(mapaduHoBBIe) yrieBomopoasl. 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 ap.
HaTeHOBBIE  yrieBojoponasl.  M3omepus
mukaHoB.  Kondopmanmum — mUKIIOrekcaHa:
Kpeciao, BaHHA M IIPOMEXYTOYHas TBUCT-
KoHpopmauus. PDuznyeckne U XHUMHUYECKUE
CBOIiCTBa LUKJIOAJIKAHOB. [Tony4yenne
LIUKJIAHOB U3 apOMaTHUYECKUX COCAMHEHUH.

OIIK-1,
OIIK-4

Tema 4.
Ankens! (on1euHbBI).

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. CooTHOUIEHUE
pa3MYHBIX THUIIOB apeHOB B  HedTax.
['ubpuaHBIE YTIIEBOIOPOIHI.

OIlK-1,
OIIK-4




Tema 6.
I'eTepoaTomubIie
coeanHeHus HeTH.
Kucnoponconepxaiue
Coenunenus

Amudarnueckne  cnuptel.  Homenkiarypa
cnuproB.  dusnueckue U XUMHUYECKHUE
cBoiictBa cnuprtoB. 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 pa3uyMe  CepocoAepKaIIuX
COCIMHEHUN  C  KUCJIOPOJCOJEPKAIIUMHU
coeIMHEHUsIMUA. MepkanTaHbl (aJIKHJITHOIBI U
apunTuoiel). Pu3MYecKue U XUMHUYECKHE
cBoiicTBa. bosblias KHCIOTHOCTh THOJIOB IIO
CPaBHEHHIO CO CIUpTaMu. J{nanKuicynbpuabl.
XuMHUYEeCKHe CBOICTRA. Junankun-
mucynebunsl.  Jlpyrue — cepocoaepikaiiue
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.

Amudarndeckue amuubl.  Kiaccudukamms
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: MOJEKYJISIpHAsl Macca, IUIOTHOCTD,
MOBE/ICHNE MPU HarpeBaHUH, PAaCTBOPUMOCTD.
XHUMHYECKOE CTpOEHHE: TMOPUHOCTD,
MOJIMIUKINYHOCTh, HAJM4YUE TeTepOoaToMOB.
Tunsl achanbreHoB: MeTambl, BXoAfIIKUe B
cocraB  Heptu. Dopmbl UX CBA3M C
OpPraHMYeCKHMH BeLIeCTBaMU: MOP(HUPHUHOBBIE
KOMIUIEKChl BaHaAWs M HUKEJS; KOMILJIEKCHI
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 CHCTEM 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. IloBepxHocTh pasnena a3z
U TIOBEPXHOCTHBIC SIBIICHUS B HEPTIHBIX
JUCTIEpCHBIX cucTtemax. lloBepxHOCTHO-
AKTHBHBIE KOMITOHEHTBI He(TH.
YCTOHYMBOCTh HEQPTSIHBIX JAUCHEPCHBIX
CHUCTEM. Peonorunueckue MOJIeNn
MOBEICHUA  HEPTSIHBIX  JAUCIIEPCHBIX
CHUCTEM. 3aBUCHUMOCTb HMX CTPYKTYPHO-
MEXaHUYECKUX CBOMCTB OT TEMIIEpaTypHl.
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
YIIEBOIOPOAOB, 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 YTJIEBOJIOPOIOB HE(HTH

OIIK-1,
OIIK-4

OOmast TPyAOEMKOCTh IUCIHUIUIMHBI 3a04HON (hopMbl 0O0yueHHs

enuuuiel, 144qac.

cocTaBnsieT 4 3a4eTHBIX

Tabauna 4.3.
®opma 3a4eTHBIX YueOHbIX 4acoB Yacer
o MIPOMEXKY- € IMHHII Bcero | Ayautopnas pabota KOHTaKTHO
TOYHOHN i paboThI
= Jlexu. | JIa6. | Tlpakt. | Camocrosrenshas
5 aTTecra- oOyuJarorie
5] CeMI/IH. pa60Ta
= 1002078 rocs ¢
Q npernojana
TeIeM
3 DK3aMeH 4 144 10 - - 125 9




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  pPACcXOAOBaHUS U
MIPUPOCTA 3aM1acoOB YIIIEBOJOPOJIOB

OIIK-1,
OIIK-4

Tema 2.

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

3HaueHue 3HAHUH O XMMHUYECKOM COCTAaBE U
cBoiicTBax He(Tel U ra3oB. XUMUYECKUI
coctaB HepTH U HepTAHBIX cucteM. CocTaB M
cBOlicTBa  HedTeil. DOU3UKO-XUMUYECKHE
cBoiicTBa HedTeil u HedrenpoaykroB. Cocra
HeTH (2JIeMEHTHBIH, TPYMIOBOH,
(pakMOHHBIN, W30TONHBIM. MHUHEpaAIbHBIE
KOMITOHEHTHI HE(PTH.

AmudaTtnueckue HaCBILICHHbIE
(mapadunoBsie) yriaeBogopoasl. CtpoeHue u
U30MEpPHUS aJIKaHOB (HOpMalbHOTO |
nzoctpoenusi). Homenknatypa. ®usnyeckue
cBoicTBa mapauHOB. XUMHYECKHUE CBOWCTBA
alKaHoB. Peakiuu 3amMenieHus B MpeAesIbHbIX
yrieBogopoaax. CB0oOOIHO — pajuKalibHBIE
peakuuu napa@uHOB. N3onpeHoBble
YIJI€BOIOPOABI

OIIK-1,
OIIK-4

Tema 3.

HadtenoBsie
YTJIEBOIOPO/IbI
(UMKITOANKaHBl) HEPTH

Homenkmatypa u cTpoeHue HaQTEHOBBIX
(LIMKTaHOBBIX) YTJI€BOJOPOIOB. Tpex-,
YeThIpeX-, MATHU-, I[IECTU-UWICHHbIE IIHKIIbI;
MOHO-, OU-, TPULIUKJINYECKUE u Ip.
HaTEeHOBBIE  YrIeBOAOPOAbl.  M3omMepus
nukinaHoB. KoHdopmamuu — IUKJIOreKcaHa:
Kpecio, BaHHA U TMPOMEXKYTOYHas TBHCT-
koH(popmanusg. DPuU3NYeCKUe M XUMUYECKUE
CBOICTBa [IUKIIOAIKAHOB. [Tonyuenue
[UKJIAHOB U3 ApOMATUYECKUX COSTMHEHUHN.

OIlK-1,
OIIK-4




Tema 4.
Ankensl (oneduHbI).

HomeHkiarypa u u30MepHusi HENpENeIIbHBIX
yriaeBoopoaoB (ankeHoB). duszmyeckue U
XUMHUYCCKHUEC aJII/I(l)aTI/I‘-ICCKI/IX HCMIPCACIIbHBIX
yII€BOJIOPOA0B. MeTO bl MOyUYEHUs aJTKEHOB.
XUMHUYECKUE CBOMCTBA AJIKEHOB.

OIIK-1,
OIIK-4

Tema S.
.ApomaTtnyeckue

YTJIEBOJIOPOIBI (APEHBI).

benszon. ®Popmyna Kekyne. Hoseimue
NpeICTaBICHUE O CTPYKType OeH3oia.u
ApOMaTHUYHOCTb. MHorosiiepHbie
apomaTHueckue coequHeHus. Dusznyeckue
CBOMCTBAa apOMAaTUYECKUX  YIJIEBOJOPOJIOB.
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: THOPUHOCTB,
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 TPEACTABICHUS O CTPOSCHUU
HeTH u HEPTAHBIX CHCTEM.
MexMOJIeKyIISIpHbIE B3aWMOJICVCTBHUS
KOMIIOHEHTOB ~HE(PTSHBIX CHCTEM H HUX
npupoaa. HedTsHbIie qUCTIEpCHBIC CUCTEMEI.

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 UCCIICJOBAHMS.
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. 3aBUCUMOCTb 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 HedTAX  OHMOMOJEKYI,
nopdupuHOB, M30IPEHOUTHBIX
YII€BOIOPOOB, HOPMAaJIbHBIX AJIKAaHOB OT
Cl17 U BHIIIE, IMOJTUITHKITHYECKIX
yIIEBOJIOPOIOB, JI0Ka3aTeIbCTBO
OpPraHUYECKOTO reHesnca Hedtu.
Heopranunueckas KOHIICTIIIHS
MIPOUCXOXKACHHUS HeTH u rasa.
CoBpemeHHbIE MIpeICTaBICHU 00
oOpazoBanuu HedTH U raza. OOpazoBaHue
OCHOBHBIX KJIaCCOB YTJI€BOJIOPOAOB HEDTHU

OIIK-1,
OIIK-4

JJABOPATOPHBIE PABOTBI

Tabmuma 4.5.

No

/1

Tema

3aganue: BeinoaHuTh abopatopHyto padoTy, yKa3aHHYIO IIpenoaBaTesiemM, ¢ COOI0AeHuEM
TEXHHUKH JIADOPATOPHBIX pabOT M HOPM TEXHHUKHU 0€30I1acHOCTH, 000CHOBATH 3aKOHOMEPHOCTH
IPOTEKAIOIIUX MPOIIECCOB, TPOBECTH HEOOXOAUMBIE pacUeThl, IOCTPOUTH TpauuecKue
3aBHUCHUMOCTH, B OTYETE OTPA3UTh OTBETHI Ha BOIIPOCHI, TEXHUKY O€30MIaCHOCTH NP paboTe B
71a00paTOpUH, MPOMBIIUIEHHOE 3HAYEHUE HCIIOJIb3YEMbIX METO/I0B U METOIHK.

NoabkowhE

JlaboparopHsbie padoThl 10 XMMUM HedTH U raza

Texnuka 6e3onacHoctu. BBonHas 6ecena.

Omnpenenenue MIOTHOCTU HEPTU

Omnpenenenre BA3KOCTHO-TEMIIEPATYPHBIX CBOWCTB HEPTHU
Onpenenenne coepx aHus BiIaru

Omnpenenenue GpakIMOHHOTO COCTaBa HEPTH
OmnpeeieHre TPYIIIOBOTO YIIIEBOJOPOJHOTO COCTaBa
Omnpenenenne HIeMEHTHOTO COCTaBa HePTH




8. Omnpenenenue coaepkaHus Cepbl

9. Ompenenenne coepKaHUSI BHICOKOMOJIEKYIISIPHBIX COCTUHEHUH
10. Onpenenenne HAAMOICKYISIPHON CTPYKTYpPbI He(hTH

11. HedrsiHbIe TUCTIEPCHBIE CUCTEMBI

4.3. Paznenpl yueOHO# TUCHUTLUIMHBI, BUIbI YUeOHOI 1eITeJbHOCTH U (JOPMBI KOHTPOJIA
Tab6muna 4.6.

Pazensr qTUCHUIUTNHEL, BUIBI YUSOHBIX 3aHATHI U (DOPMBI KOHTPOJIS.

AyIuTopHBIC g
3aHATUA (B =
Jacax) g*
- HaunmenoBanue pazzaena yaeOHOH o | o g DopMBI TEKYIIETO
= JTMCUUTUIAHBL. E = E 2 | KOHTpOJIS yCIIEBaEMOCTH
ol o = o Q o
= Tewma 3ansTHit =l & |2 2 & | (nomeoensam cemecmpa)
2| s | 5g &
o o = ©
= = =5 o
S | =
< a9 c%
= 1 =2° 8
CEMECTP Ne3
Tema 1. Hed1p 1 mpupoaHbIii ras.
1 XUMUYECKUI cocTaB 6 4 10 | KommokBuym
HeTH 1 HEPTIHBIX CUCTEM.
Tema 2. YrneBo1opo bl He(hTH U K OLIOKBH
2 Hedrenpoaykros. [lapadhunossie 4 2 10 M
YTJI€BOA0PObI (AJIKAHBI).
3 Tema 3. HadreHoBbIe yrieBoaopo b 5 1 4 KomnokBuym
(IMKITOANTKAHBI) HEPTH.
4 Tema 4. Ankensl (oneduHbI). 4 1 4 Kosoxsnym
Tema 5. .ApomaTuueckue Komnoksu
5 4 |1 4 ™
YTJIEBOAOPOIbI (ApEHBI). ITucbmenHas paboTa
Tema 6. ['erepoaTomMHbIe COCIMHEHMS KoLIOKBH
6 Heptu. Kucnopoaconepxaiiue 2 1 4 ™
COCTHHEHHA [TucemenHas pabota
Tema 7. Cepocoaeprxaiime Komoxsu
7 2 |1 4 ™
coeiMHeHus! HepTu ITucbmenHas paboTa
Tema 8. Azorconepxamue Komnoksu
8 2 |1 4 ™
coeiMHeHUs! He(Tu.
Tema 9. Cwmono-acganbTeHOBbIE Komnoksu
9 2 |1 4 ™
BellecTBa HeTH. ITucbmenHas paboTa
Tema 10. CoBpemeHHbIE KoLIOKBH
10 | npencrapnenus octpoeHu u HEGTU U | 2 1 4 HI/ICLMCHH};D}/II AGora
HE(PTSIHBIX JUCIIEPCHBIX CHCTEM. P
Tema 11.0cHOBHEIE ¢busuko- KOLIOKBHI
11 | xummnueckne cBoiicta HedpTH M |2 |2 4 HI/ICI)MCHH};\S/II oTa
HE(TSIHBIX JUCIIEPCHBIX CUCTEM. P
Tema 12.0cHOBHBIE  KOHIIEHIINU K OLIOKEH
12 | npoucxoxnenns HepTH W rasa | 2 - 8 ™
JIeKYUOHHOE 3aHAmuUe
HUTOrO: 34 (16 |- 64

=]




4.4. IlpumepHas TemaTuka pegepaToB, pacueTHBIX padoT, KyPCOBBIX IPOEKTOB
(pabor)
Kypcosbie pa6orsl -Cemectp Ne 3- He npe1rycCMOTPEHO

Tembl pedepaToB

1 HampaBiieHne xuMuueckoil nepepaboTKU ajIkaHOB, LIMKJIOAIKAHOB.

2 HanpagiieHre XUMUUECKOU repepaboTKH apeHOB.

3 [lepepaboTka KHUCIOPO- U a30TCOAEPKAIINE COSTUHEHNI HepTH U HEPTETIPOTYKTOB.

4 TlepepaboTka cepocoaeprKaniiux coequHeHn HeTH U HeDTEPOAYKTOB.

5 Tepmuueckuii KpeKUHT MapaduHOB.

6 Katanutuueckuii KpeKUHT napaduHoB.

7 XUMHYECKHE OCHOBBI Ipoliecca TUIpOreHu3anuu. PasHOBHIHOCTH T'MAPOTrE€HU3alMOHHBIX
MIPOLIECCOB.

8 Karanu3zaTopbl 1 NPOAYKTHl KATAIUTUYECKOTO KPEKUHTa.

9 lllenoyHas OYMCTKA, CEPHOKHUCIIOTHASI OUHUCTKA.

10 Karanutuueckasi TuaApOOYHCTKA HeDTHU U HEPTETIPOTYKTOB.

11 Xumuueckue OCHOBBI IOJIYYEHHS] CUHTE3 — I'a3a.

12 XyuMuueckre OCHOBBI IOJIYYEHHS] METaHOJIA.

13 CuHTE3 MOTOPHBIX TOIUTMB Ha OCHOBE MporieccoB dumepa-Tpomina.

14 Xummnueckre OCHOBBI IEpepabOTKHU MOMYTHO-HEPTSIHOTO ra3oB.

15 Oxpana okpyxaroleit cpesipl pu nepepadboTke HePTH U raza.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

OOpazoBaTenbHbI MpoLEeCC MO AMCHUIIMHE OpraHu3oBaH B (opme Y4eOHBIX 3aHATHI
(koHTakTHasg paboTa (ayAMTOPHOM W BHEAYIUTOPHOM) O0OYYaIOIIMXCS C MPEnojaBareieM M
caMmocCTosiTeNIbHas paboTa o0yJaromuxcs). YueOHble 3aHATUS MPEJICTaBIEHBI CISIYIOIMMHI BUIAMH,
BKJII0Yasl yuyeOHbIE 3aHATHS, HAlIPaBJIEHHbIE Ha MPOBEJCHNE TEKYIIEr0 KOHTPOJIS YCIeBAEMOCTH:
JEeKIMHU (3aHATHA JIEKIIMOHHOTO TUIIA), B TOM YHUCIIE B BUJIE MPE3EHTALINH;
CEMHUHAPBI, MPAKTHUECKUE 3aHATHS (3aHATHS JTaOOPATOPHOTO U CEMUHAPCKOTO THUIIA);
TPYIIIOBEIE KOHCYJIBTALINN;
WHIWBHUIYAJIbHBIC KOHCYJIbTalluN n HUHBIC y‘-Ie6HBIe 3aHATHA, npeaycMaTpuBaromme
VHIMBHTyJIbHYIO pabOTy MperoaBatesis ¢ 00yJarouimMcs;
camocTosTeNbHas paboTa 00y4aroIuXCs;
3aHATHUS UHBIX BHU/IOB.

Ha y'-Ie6HI)IX 3aHATHUAX 06yqafom1/1ecs[ BBIIIOJIHAKOT  3allJTAHUPOBAHHBIC HaCTOSIII_[eI\/'I



porpaMMoOi  OTAENbHBIE BHABI Y4eOHBIX paboT. VYueOHoe 3amanue (pabora) cuuTaeTcs
BBIMIOJTHEHHBIM, €CJTU OHO OLIEHEHO IMpernojaBaTesieM MOJ0KUTEIbHO.

B pamkax camocTosTenpHOIi paboThl 00yUYaroNuecs: OCYIIECTBISIOT TEOPETHIECKOE H3yUECHUE
JTUCHHUIIIMHBI C Y4ETOM JIEKIIMOHHOT'O MaTepuaia, FTOTOBSITCS K MPAKTUYECKUM 3aHATUSIM, BBIITOIHSIOT
JIOMAIITHEe 33/1aHUs, OCYIIECTBISIOT MOATOTOBKY K IPOMEXKYTOYHOM aTTECTALIUH.

CopepxaHve AUCHMIUIAHBL, BUABI, TEMbl YYeOHBIX 3aHATHH U (QOPM KOHTPOJIBHBIX
MEpONPUATHIA JAUCUUIUIMHBI TIPEACTABICHBl B pasfele S5 HacTodmed mnporpaMmbl U GoHIE
OIICHOYHBIX CPEJICTB MO AUCIHILIUHE.

Tekymas arrectauuss no aucuuiuinHe (Moay/m). OlneHuBaHHE OOYYarOIIETOCsS Ha
3aHATUAX OCYIIECTBIISIETCS B COOTBETCTBUHU C IMOJIOKEHHEM O TEKYILEH aTTecTaly 00y4aromuxcs B
YHUBEPCUTETE.

[To uToram Tekymiei aTTecTaluu, BEAYIUN MpenoiaBareb (JISKTOP) OCYIIECTBISET AOMYCK
00ydJaromerocs K mpoMeKyTOYHOM aTTecTaluu.

Jonyck K NPOMEXKYTOYHOH aTTecTalliu MO0 AucHUIUIMHe (Moay.aw). OOyyarommiics
JOTIYCKaeTCsl K TMPOMEXKYTOYHOM aTrTecTaluu IO IUCHUIUIMHE B CIy4yae BBINIOJHEHUS MM BCEX
3aJaHU U MEPONPUATUNA, NPEAYCMOTPEHHBIX HACTOSAIIECH MPOTPaMMOMN JHUCIUIUIMHBI B IOJHOM
oobveme. [IpenonaBarens nMeeT MpPaBO U3MEHATH KOJUYECTBO U COJIEpKaHUE 3aJJaHUM, BBIIABAEMBbIX
oOyuaromumMmcs (00yyaroniemMycs), UCX0/1 U3 KOHTUHTEeHTA (YPOBHS MOATOTOBICHHOCTH).

Jlonyck oOydaromierocss K MPOMEXKYTOYHOW aTTeCTallMd IO JUCIMILTUHE OCYIIECTBISET
npenojaBaresib, BEAYIIUM ceMUHAapCKUe (IPaKTUUECKHUE) 3aHATHUS.

OOyuaromuiics, UMeONINI yueOHbIe (aKaJeMUUeCKHe) 3aJ0JKEHHOCTH (TIPOIYCKU y4EOHBIX
3aHSTHIA, HE BBITTOJHUBIIUHN YCIEIIHO 3aAaHusi(€)) 00s13aH 0TpaboTaTh UX B MOJTHOM O0OBEME.

OTpadoTka y4eOHBIX (aKageMU4eCKHX) 3210/KEHHOCTEel M0 AUcCHHIIMHe (Moay.o). B
cly4yae Hajau4us ydeOHOM (akaJeMHUYecKON) 3aJI0JDKEHHOCTH T10 JUCIUIUIMHE, OOY4YaroIIHiics
OTpalaThIBa€T TMPOMYIICHHBIE 3aHATUS W  BBINOJHAET 3alUIAHWPOBAaHHBIE W BBIIAHHBIC
npenogaBareneM 3agaHus. OTpaboTka MPOBOJUTCS B IEPUOJ CEMECTPOBOTO OOYUECHHUS UITU B TIEPUOJ
CECCHH corfiacHO rpaduky (pacnucaHuIo) KOHCYIbTAIUN MpernogaBaTes.

OOyuaromuiicsi,  MPONMYCTUBIIMK  JeKYuoHHoe  3ansamue,  O0s3aH  TPEIOCTABUTH
nmpenojaBarento  pedepaTuBHBIA ~ KOHCIEKT  COOTBETCTBYIOIIETO  paszziena  y4eOHOW U
MOHOTpaUUECKON TUTEpaTyphl (OCHOBHOW U JOMOJHUTEIHHON) 1O paccCMaTPHUBAEMbIM BOTIPOCAM B
COOTBETCTBUU C HACTOSIIIIEH MPOTpaMMOH.

OOyuaromuiics, MPONMYCTUBIIMNA npakmuueckoe 3auamue, OTpadaThIBa€T €ro B Qopme
pedepaTUBHOTO KOHCIIEKTa COOTBETCTBYIOIIETO pa3fena yueOHOH U MOHOTpauIecKor TuTepaTyphl
(OCHOBHOW W JOMOJIHUTENBHON) MO paccMaTpUBAEMBbIM Ha NpaKmuyeckoM 3aHATUU BOMPOCAM B

COOTBETCTBUM C HACTOAILIEH Mporpammoil uiau B ¢dopme, IpeasiokeHHON npenogasareneM. Kpome



TOTO, BBIMOJHSET BCe yueOHbIE 3a/aHus. YueOHOe 3aJaHhe CUMTAETCS! BBIMOJHEHHBIM, €CJIH OHO
OLICHEHO MPEIOo/1aBaTeIeM MOJIOKHUTEIBHO.
[IpenogaBaTens MMeET NPaBO CHU3UTH OalbHYIO (B TOM YHCIE PEHTHUHIOBYIO) OLIEHKY
oOyuaroliemMycst 3a HEBBIIIOJIHEHHOE B CPOK 3a/1aHKeE (110 HEYBAKUTEIBHON IIPUYUHE).
IIpome:kyTouHasi arrecTanusi MO JAUCHMILIMHE (MOayaw). DPopmMoil TPOMEKYTOUHOU
aTTecTally MO JUCIHUILIMHE OINpe/ieieH SK3aMeH.
[IpomexyTouHas aTTecTalysi 00y4aroINUXCsl OCYILECTBIISETCSI B COOTBETCTBUHU € IIOJIOKEHUEM
0 MPOMEKXYTOUHOM aTTeCTallMi OOy4aroIIUXCS B YHUBEPCUTETE M OICHUBACTCS B COOTBETCTBUU C
MIPUHATON B By3€ OAIBHO-PEHTUHTOBOM CHCTEMOM.
Onenka 3HaHUN OOy4aromIerocs OLEHUBAETCS MO KPUTEPUSM, MPEICTaBICHHBIM B (oHIE
OLICHOYHBIX CPEJICTB 10 TUCLUILINHE.
6. IEPEYEHb YYEBHO-METOANUYECKOI'O OBECIIEYEHUSA JAJI5
CAMOCTOSTEJBHOMN PABOTHI OBYYAIOIIUXCS IO JUCIUILINHE
CamocTtosTenbHas paboTa CTYIEHTOB CHOCOOCTBYET TINIyOOKOMY YCBOGHHIO y4eOHOTO
MaTepuaia W Pa3BUTUIO HaBBIKOB oOpa3zoBanusa. CamocrosiTenbHas pabdoTa Mpenrnoiaraet
CJIEIYIOINE OCTABIISAIOLIUE:
-paboTa ¢ TeKCTaMu: y4eOHHWKAaMH, CIIPAaBOYHUKAMH, JOTIOTHUTEIBHON JTUTEPATypOid, a TaKxKe
npopaboTKa KOHCIIEKTOB JICKIUH;
- BBITIOJTHEHUE JIOMAIIIHUX 33JJaHUN U PacyeTOB;
- paboTa HaJ TEMaMHU JUIsl CAMOCTOSTEIbHOIO U3YUYEHHUS;

- ydqacTue B paboTe CTyJ€HYECKMX HAayYHbIX KOH(PEPEeHUNH, OJTUMIIHAT;

6.1 Conep:xanue IMCOMIIMHBI «XHMHA HE(PTH U ra3a» JAJs CAMOCTOSITEIbHOT0 H3yYeHHU
Tema 1. Hedprs 1 npupoanblii ra3. XuMu4ecKuii cocTaB He()TH M HePTAHBIX CHCTEM.
KOJLIOKUYM, NPUMEpPHble 60NPOCHI.

Ponp yraeBogopoaHoro ceipesi B 3koHOMHKe Poccun. O0beM 100buM He(pTH U rasa.
CooTHoIIEHHE TEMIIOB PaCXOA0BAaHUS U IPUPOCTA 3al1acOB YIIIEBOAOPOJOB. 3HAUEHUE 3HAHUH O
XUMHYECKOM COCTaBE€ U CBOMCTBaX HepTel M razoB. XUMHUECKUNA coCcTaB HEPTU U HEPTIHBIX
cucteM. CocraB u cBoiictBa Hedreil. Dusuko-xuMHUyeckue CBOMCTBA HedTed H
HEPTENPOIYKTOB.

CoctaB HedTH (PJIIEMEHTHBIM, TpYyNMOBOH, (PaKIMOHHBIA, M30TONMHBIH. MHHepaabHbIE
KOMIOHEHThI HedTu Ponb yrieBogoponHOro cbipbsi B skoHOMHKEe Poccuu. OO0bem no0bun
HeTu U ra3a. COOTHOILIEHHE TEMIIOB PACXOJOBAaHUSA M IPUPOCTA 3aMacoB YIIIEBOIOPOJIOB.
3HayeHre 3HAHUM O XUMHUYECKOM COCTaBe M CBOICTBax HedTel u razoB. XMMHUYECKHI cOCTaB

Heptu U HeTsaHBIX cucteM. CoctaB u cBoicTBa Hedrell. DU3MKO-XUMUYECKHE CBOMCTBA



Hedreit m HedrenpoaykroB. CoctaB HedTH (JIEMEHTHBIH, TPYNIOBOH, (GPaKIMOHHBIH,

M30TONHBIN. MUHEpaIbHbIE KOMIIOHEHTHI He()TH

Tema 2. YrieBogopoabl HepTn M HepTenpoaykTos: IlapadguHoBbie yrieBoaopoabl
(aJKaHbI).

KOJLIOKUYM, NPUMEPHbIE B0NPOCHI.

Anudarndeckue HacwleHHbIe (mapaduHOBbIe) yrieBogopoabl. CTpoeHne U H30Mepus
aIKaHOB (HOpMaNBHOTO M HM30cTpoeHus). Homenknarypa. dusndeckre CBOICTBa mapauHOB.
XVMMHYECKHE CBOWMCTBA alKaHOB. Peakumu 3aMemieHUs B IPENEibHBIX YIVIEBOAOPOIAX.
CBo0OoaHO pasMKaIbHble peakiuu napaduHoB. M30npeHOBbIE yriIeBOAOPOIbI

nucbMeHHas paboma , npuMepHvle 0NPOChL:

["a3000pa3Hble xuaKue, TBEpAbIe ankaHbl. CTpoeHHe, H30Mepus aIKaHOB (HOPMaJIbHOTO U
uzoctpoenusi). IlpaBuna XKeneBckoil HOMEHKJIATyphl JUIsl ajikaHoB. CojepKaHHE ajJKaHOB B
HePTSIX M MONyTHBIX Tazax dusnueckue cBOHCTBAa ankaHOB. @OU3MUECKHE M XUMHUYECKHE
CBOMCTBa Mapa(UHOBBIX YIJIEBOJAOPOAOB. XHMHUUYECKHE CBOMCTBA allkaHOB. XJIOPUPOBAHUE

napapuHoB. OKHUCIICHHUE NPECIbHBIX YIIIEBOIOPOIOB

Tema 3. HagreHoBbIC yIri1eBOAOPOABI (IIUKJI0ATKAHBI) HE(PTH.

KOJULOKBUYM, NPUMEPHbLE BONPOCHL.

Homenknarypa u cTpoeHne Ha(pTCHOBBIX (IMKIAHOBBIX) YIJIEBOJOPOIOB. Tpex-,
YEeTBhIpEX-, IMSATH-, MECTU-WICHHbIE IUKIbI; MOHO-, OH-,TPUIIUKINYECKHE W Jp. Ha(TEHOBBLIC
yraeBonopoabl. Mzomepust 1mkiaHoB. KoHdopmanuu nHKIOTeKcaHa: Kpeclio, BaHHA H
MIPOMEXKYTOUHAsl TBUCT-KOHpopMarusi. dusnueckre U XMMHUYECKHE CBONCTBA IMKJIOATKAHOB.
[Tomy4yeHue MUKIAHOB U3 APOMATHYECKUX COCTMHEHUM

NUCbMEeHHAs paboma , NpUMepHbvle BONPOCHL.

[uc- wu TpaHc-U3oMepus IUKIOAIKAaHOB. @DU3MUECKHE CBOMCTBA IMKIUYECKUX
amudaruyeckux yriaeBoaopoaoB. Coaep:kaHue Ha(TEHOBBIX YIIEBOAOPOAOB B HeDTH H
pacripeiefieHne ux 1o GPpakiusM Mpu NeperoHkKe

Tema 4. Asikensl (01epuHBI).

KOJIOKBUYM, NPUMEPHBLE BONPOCHL:

Homenkmnarypa u m3omepus HENpeAeNbHBIX YIIEBOIOPOAOB (ankeHOB). Dusnueckue u
XUMUYECKHE anu(paTHUECKUX HEMPEIeTbHBIX YIJIE€BOJOPOIOB. METOMBI MOMyYEHHUs AITKEHOB.
XuMHYECKHEe CBONCTBA

RUCbMEHHAsk paboma, npumepHvle 0NPOChL:

I/IaoMeme aJII/I(I)aTI/I‘-ICCKI/IX HCMPCACIbHBIX YIJICBOAOPOIOB. Kenesckas HOMCHKJIaTypa



ankeHoB. CoJep)kaHue aJKeHOB B HE(TIX M MOMYTHBIX razax. HempenenbHble YIriieBOAOPOIBL,

obpazyromuecs

B mpomeccax  nepepabotkn  Hedpru.  OOmacTH  KUCHONB30BAHUS  AJIKEHOB.
[Tonmumepusanus

Tema 5. ApoMaTnyeckne yrjieBo0poJbl (apeHsbl).

KOJLIOKUYM, NPUMEPHbIE B0NPOCHI.

CgoiictBa. Apensl. CocraB, pacnpeneneane 10 ¢paknousm HepTu. CrpoeHue,
Odu3nyeckue M XUMUYECKUe CBOWCTBA. [IpaBmiia OpHEHTAIMU B PEAKIUAX SICKTPOPUIHHOTO
3aMellEeHUs] B apoMaTHUeCKOM Kouiblie. [[puMeHenne apeHoB B OpraHn4eckoM CUHTE3E.

RUCbMEHHAs paboma, npumMepHvle 60NPOCHL:

M3omepuss apomaTHMYecKMX yriaeBonopoaoB. HoMmeHknatypa, CTpoeHHME apeHOB
(MOHOLIMKJIMYECKUE, OWLMKINYECKUE, TpU-, TeTpa- M JAp. HOJULUKINYECKUE apeHbl),.
Copneprxanme apeHOB B He(TSAX U UX pacmpeneneHune no GppakuusiMm. COOTHOUICHHE pa3IHYHBIX
TUIIOB aPEHOB B HEPTIX.

Tema 6. I'erepoaTomubie coenuHenus HegpTu. Kucinopoacoaepxkamue coemHeHnst

KOHMPOAbHAs paboma, npumepHsie ONPOCHL:

Amudatnueckue cnupthl. Homenknarypa criuptoB. @u3nueckue 1 XMMUYECKHE CBOMCTBA
cnuptoB. @enonel. CpoiictBa  ¢eHonoB. KapOoHoBbIE  KHCIOTHI  anudaTtuveckoro,
apomatudeckoro, HadreHoBoro psana. Heltpanbuble coenuHeHus HeTH. KeTOHBI, JIaKTOHBI,
npocTtele W cinoxkHble 3¢upsl  Kucnopoaconepxkamue coendHeHHs HEPTH KHCIOTO |
HelTpaabHOro xapakrepa. HomeHknarypa kapOOHOBBIX KHUCIIOT.

nucbMeHHas paboma , NpuMepHvle ONPOCHI:

ConepxaHue KHUCIOPOACOJEPKAIIUX COCTUHEHUH B He(TAX pa3NuyHbIX THIIOB.
Pacnipenenenne KHCIOPOACOAEPIKAIIMX COEJUHEHUN MO (pakuusM IpU IMeperoHke HedTu.
CaoiicTBa KapOOHOBBIX KUCIOT. [IoBEpXHOCTHASI aKTUBHOCTH COJIei KapOOHOBBIX KHCIOT. bonee
BBICOKAasl aKTUBHOCTb COJIeH HA)TEHOBBIX KHCIIOT.

Tema 7. Cepocoaepskamue coeIMHEHUs He(PTH KOJUIOKBUYM, IIPUMEPHBIE BOIIPOCHI:

CXOICTBO M pasIMuue CEpOCOAEpXKAILUX COEAMHEHHH C KHUCIOPOACOAECpKAIUMU
COeIMHEHUSIMU. MepkanTaHbl (QIKWITHONBI M apuiITHONBI). Dusnueckue U XUMHYECKHE
cBoiicTBa. bosbIias KUCIOTHOCTh THOJIOB MO CPaBHEHUIO cO cnupTamu. J(unankuncynbguisl.
Xumnueckue cpoictpa. Auankmiaucynshuasl. Jpyrue cepoconepxkaiue coeiuHeHust HedTu.
BnusiHue cepoconepkaliuX COEIMHEHUH Ha CBOMCTBa HE(QTAHBIX TOIJIMB M IPOLECCHI
HedTenepepaboTKu.

nUCbMeHHas paboma, npuUMepHbvle 80NPOCHL.

Obmee coxepxkanue cepbl B HePTax. DOpMbl HAXOXKAEHUS Ccepbl B HEPTU: CEpHI:



JJIeMEHTapHasl, CEepOBOIOPOJ, MeEpKamnTaHbl, anudaTrudeckue CcylbGUAbl U AUCYIb(UIBI,
MUKJINYecKre Ha(TEHOBBIE CYNIb(UIbI, apoMaTHIECKUE CYIb(UIbI, THODEHBI, OEH30THO(PECHBI U
ap. Ux conmepxkanne B He()TH M BIMSHUE HA CBOICTBAa TMOJTY4aeMBbIX HE(TEIPOIYKTOB.
Pacnpenenenne cepocomep:Kaluix COCIUHEHUH MO (pakuusM mpu neperonke Heptu. CBs3b
KOJIMUECTBA Cephl ¢ TUIIOM HedTel

Tema 8. A3zorcomep:kamue coeaquHeHusi HedTH. A30TCoAep:KalIMe COEIUHEHUSA
He(TH.

KOJUJIOKBUYM, IIPUMEPHBIE BOIIPOCHI:

Amudatnueckue amunbl. Knaccudukamuss aMUHOB UM WX HOMEHKIatypa. llepBuunsie,
BTOpUYHbBIC, TPETHUUHbIE AMUHBI U YETBEPTUYHbIE AMMOHHUEBBIE COCIMHEHHUA. ApoMaTHYECKue
amuHbl (aHwinHbl). Du3nyeckue U XUMUYECKHE CBOWCTBA aMHMHOB. ApOMaTHYECKHE
rerepouuknndeckue amunsl. [Iupuans. XunonuH. M30XnHONMMH.

NUCbMEHHAsl paboma, npumepHvle 0NPOChl:

A30TUCTBIE COEOUHEHUS HEe(PTH, SBISAIOIIMECS OCHOBAaHHMSMH. MalOOCHOBHBIE U
HEelTpaJabHbIe a30THCThIE coeAnHEeHUs HedTu. Pacmpenenenue a3zorcoaepkKamux COEAMHEHUN
no ¢pakuusM Opu neperonke Hedtu. BiausHue azorconepikammx COEIMHEHUN Ha CBOMCTBa
HE(TSHBIX TOIUIMB U MPOLIECCH HeTenepepadoTKH.

Tema 9. Cmouo-achaabreHoBbie BemecrBa HedgTu. Cmoso-acdanbTeHOBbIE
BelecTBa HedTu.

KOJLIOK8UYM, NpUMEpPHble 80NPOCHI.:

Cwmorbl. DeMeHTHBIN cocTaB. XuMudeckoe cTtpoeHue. CBONCTBA: MOJEKYJsIpHas Macca,
IUIOTHOCTb,PACTBOPUMOCTh, CTaOMIIBHOCTh. AcdalibTeHbl. DJIeMeHTHbIM cocTaB. CBOMCTBa:
MOJIEKYJISIpHAsl Macca, TNIOTHOCTh, IIOBEIEHUE NIPU HArPEBAHUH, PACTBOPUMOCTh. XMUMHUYECKOE
CTpOEHHE: TUOPUIHOCTb, MOJUUUKINYHOCTb, HAJUYME TeTepoaroMoB. THUIbI ac(aabTEHOB.
Merannel, Bxoadume B coctaB HepTH. DOpMbl HUX CBS3M C OPraHUYECKMMH BEIIECTBAMU:
nopGHUPUHOBBIE KOMIUIEKCHI BaHA/IMsl M HUKEJIS; KOMIUIEKChI METAJIOB C ac(haibTeHaMH.

nUCbMEHHAsi paboma, npumepHvle 60NPOChHL:

Metonuku BbleneHUST U3 HEPTU acalbT€HOB, CMOJI U Maced. YTOo Takoe CMOJIbI MO
XUMHYECKOMYy cocTaBy? Kakue THUIBI XMMHUYECKHUX COEAMHEHMH BXOAST B COCTaB cMou?
[ToBenenne cmon u acanbTeHOB npu HarpeBaHuH. HeoOxomumble ycioBus Ui B3aUMHBIX
Hepexoa0B cMOJ B ac(haibTeHbl U ac(haabTEeHOB B CMOJIBI (TEMIIEpPATyphl, KaTaIu3aToOPbl U JIp.).
Tunsl achanbTeHoB. Pacnpenenenue acdanbreHoB B HedTAX, a Takke MO (ppakuusM Mpu
neperonke HeQTH. BrnusiHue acganbTeHoB Ha mpoiecchl HedTenepepadoTKH U UCIIOIb30BaHNE
HEPTENPOIYKTOB

Tema 10. CoBpemMeHHBbIe NpeACTaBJICHHA O CTpPOeHMH HedTH U HeQTAHBIX



JAUCIIEPCHBIX CHCTEM.

KOJLIOKUYM, NPUMEPHbIE B0NPOCHI.

CoBpeMeHHBIE  TPEACTABICHHUA O CTpOeHHMM HepTH U  HEPTAHBIX  CHCTEM.
MeXMONeKyIsipHbIe B3aMMOJCHCTBHSI KOMIIOHEHTOB HE(DTSHBIX CHCTEM U HX MPHPOJA.
HedTsHble qucnepcHble CUCTEMBI.

RUCbMEHHAs paboma, npumMepHvle 60NPOCHL.

[IpocTpaHcTBEHHBIE HAJAMOJIEKYISIpHBIE CTPYKTYpbl HedTu. CroXKHas CTPYKTypHas
eauHMIa. Munemnsl XapTivd U JUHAMHMKA MX oOpa3oBaHMsI U paspylleHus. Accouuanus B
HEPTSIHBIX JUCIIEPCHBIX cucTeMax. CylHOCTh M IPUUYMHBI accolanuu. Ponib achanbTeHoB npu
oOpa3oBaHuM accouaTo. BiausHue napaguHoB Ha npoueccsl 00pa30BaHUs HAAMOJIEKYIISIPHBIX
cTpykTyp. HMepapxuueckass CTpyKTypHas opraHu3anus HePTSHbIX cucteM. Kiacrepsl.
®paxransl

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

KOJLIOK8UYM, NPUMEPHbIE B0NPOCHI.

CBolicTBa HE()TAHBIX JTUCHEPCHBIX CUCTEM M METOJbl UX McCieloBaHus. J{MCIepCHOCTb.
[ToBepxHOCTh pa3znena (a3 ¥ MOBEPXHOCTHBIC SBJICHUS B HE(PTSIHBIX AUCIEPCHBIX CHCTEMaXx.
IToBepXHOCTHO-aKTUBHBIE KOMIIOHEHTHI He(TH. Y CTOHYMBOCTD HEPTSIHBIX JUCIIEPCHBIX CHCTEM.
Peonornueckue Mmojenu NOBENEHMs HE(TAHBIX AUCHEPCHBIX CHCTEM. 3aBUCHUMOCTb HX
CTPYKTYPHO-MEXAHMYECKUX CBOMCTB OT TEeMIEpPATypsl. BiMsgHME BHEMIHUX BO3JACHCTBHHA HA
(UBUKO-XUMHYECKUE U DKCIUTyaTallMOHHBIE CBOMCTBA HedTel U He(PTEPOTyKTOB.

RUCbMEHHAs pabom , npuMepHbvle 8ONPOCHL.

[ToBepxHOCTh pa3nena (a3 MW INOBEPXHOCTHBIE SBIECHUS B HEPTSIHBIX JAMCIEPCHBIX
cucrtemax. IlOBepXHOCTHO-aKTUBHbIE KOMIIOHEHTHl HE(PTH. YCTOMUYMBOCTH HE(PTIHBIX
JUCIEPCHBIX cucTeM. Peosiornueckue MoAENU MOBEACHMUSI HEQPTSHBIX IUCHEPCHBIX CHUCTEM.
3aBUCHUMOCTb UX CTPYKTYPHO-MEXAHUYECKHX CBOMCTB OT pPa3IMYHbIX 1apaMETPOB.

Tema 12. OcHOBHbIC KOHLENUHWH IPOUCXOKACHHA HePTH M Tra3a KOHMPOIbHAA
paboma, npumepHvle 60NPOCHL.

OcHOBHbBIE KOHIENIMU MPOUCXO0XKICHUS He(TH U raza 1 00pa30BaHUS OCHOBHBIX KJIaCCOB
coeaunenuii Hedtu. Teopuss 0 GMOreHHOM MPOUCXOXKAeHUU HedTU. PazBuTHE mpencraBieHuit
00 OpraHm4ecKoM MpoucXokiaeHuu HepTu. OTKpeITHE B HEPTAX OMOMOJIEKYJ, MOP(UPHHOB,
M30MPEHOUIHBIX YIJIEBOJIOPOA0B, HOPMAIbHBIX ankaHoB OT C17 M Bbllle, MOJULIUKINIECKUX
YIJIEBOJOPOAOB, JI0KA3aTeIbCTBO OpraHUyYecKkoro reHesuca Hedtu. Heopranuueckas
KOHIIETIIIUST POUCXO0XKAeHUsT HepTH U ra3a. CoBpeMeHHbIE MpPEACTaBICHUs 00 00pa30BaHUU

HC(I)TI/I M rasa. OGpaBOBaHI/IC OCHOBHBIX KJIaCCOB YIJICBOOOPOJI0B HC(I)TI/I. Teopml 0 OMOreHHOM



npoucxoxkaeann  HepTtu.  M3ompeHoumawsl-Onomapkepsl  Hedreir. Craaumm  mporiecca
npeoOpa30BaHus PACCESTHHOTO OpraHYecKoro BemiectBa. OcaakoHakoIuieHne. bruoxumudeckoe
pasiokeHUEe KOMIIOHEHTOB OPTaHHUYECKOT0 BellecTBa. Bo3pactanue copepkaHus JUIUI0B, KaK
HanboJiee YCTONYMBOI (PpaKIiy OPraHUUECKOTO BEUIECTBA MO0 OTHOIICHUIO K MUKPOOHATILHOMY
BO3/CHCTBUIO. Pa3BuTHe TpeacTaBiIeHUH 00 OpraHMYeCKOM IPOUCXOXKICHUH HedTH.
Heopranwueckasi KOHLEHIMS MPOUCXOXIeHUs Hedtn W raza. Hedrum kpucrammmueckoro
dbynnamenTa. CoBpeMeHHBIC TIpeCTaBiIeHUus 00 00pa30BaHUM OCHOBHBIX KJIACCOB COCAMHECHUU

He(TH U Taza.

6.2.MeToanyeckne yKazaHUs J1JIs1 00y4AIOIIHUXCS 110 OCBOCHHIO THCHUIIJIMHBI (MOTYJIs1)
Mertoauueckue yKa3aHHs MpeIHA3HAYEHbl JUISI TOMOLIM OOYYaloIUMCS B OCBOCHHH
marepuana. s ycmemHoro oOydeHHsT OOYYarOIIUIICS TOMKEH TOTOBHUTHCS K JICKIMH, KOTOpAas
SIBIISICTCS] BXKHEHIIIEH (OopMOi opraHu3anuu yaeOHoro nporecca. JIekus:

— 3HAaKOMHT C HOBBIM y4E€OHBIM MaTepUaJIoM,

— Ppa3bsiCHSET yueOHBIC SJIEMEHTHI, TPYAHbBIC IS TOHUMAaHHUS,

— cucTeMaTH3upyeT y4eOHbII MaTepuall,

— OpHUEHTUpPYET B y4eOHOM mpoIiecce.

Iloozomoska k nekyuu 3aKIII0YaETCs B CIEAYIOIEM:

— BHUMATeJIbHO NPOYUTANTE MaTepral NpeablAyLen JeKINH,

— BBIICHUTE TeMY MPEACTOALICH JeKIUH (TI0 TEeMAaTUYECKOMY IUIaHy, 10 HHPOPMAIUH JIEKTOPA),

— O03HAaKOMBTECh C Y4eOHBIM MaTE€pHAJIOM 110 Y4EOHUKY U y4EOHBIM TOCOOUSIM,

— TI0CTapalTech OMPENeTUTh MECTO H3y4aeMOl TeMbI B CBOEH TPO(eCcCHOHATbHON TOATOTOBKE,

— 3anMILUTE BO3MOKHBIE BOIIPOCHI, KOTOPBIE BbI 33Ja/IUTE JIEKTOPY Ha JIEKIIHH.

Iloozomoska k npakmuieckum 3aHAMUsAM.

— BHUMATEIBFHO NPOYUTANUTE MaTepuai JICKIUH, OTHOCAIIUXCA K JaHHOMY CEMHUHAPCKOMY
3aHITHIO, 03HAKOMBTECh C YU€OHBIM MaTEPHUATIOM 0 YIEOHUKY U YIEOHBIM MTOCOOUSM,

—  BBINUIIATE OCHOBHBIE TEPMUHBI,

— OTBEThTE HA KOHTPOJIbHBIE BOMPOCHI IO CEMHHAPCKUM 3aHSTHUSIM, TOTOBBTECH J1aTh
Pa3BEPHYTHIN OTBET HA KaX/IbIi U3 BOIPOCOB,

— ompenenure, Kakue ydeOHble SJEMEHThl OCTAINCh JUIsl Bac HEACHBIMH M IOCTapaiTech
MONyYUTh HA HUX OTBET 3apaHee (O CEMUHAPCKOTO 3aHATHS) BO BpeMsl TEKYIIUX
KOHCYJIbTALIMI MpernoaBaTes,

— BBINIOJIHUTE JIOMAIIIHEE 3aJ]aHHe.

Yyrure, 4To:



TOTOBUTHCS MOXKHO WHAMBHIYyalbHO, MapaMU WM B COCTaBe MalOM rpymmbl (TOCIEIHHE
ABISIOTCS 3¢ (HEeKTUBHBIMU (popMaMU PabOTHI);

pabouasi mporpamMma JUCHUIUIMHBI B YaCTH IeJIeH, epeuHIo 3HAHWW, YMEHUH, TEPMUHOB U
y4eOHBIX BOIIPOCOB MOXKET OBITh MCIIOJIb30BaHA BAMH B Kau€CTBE OPHEHTUPA B OPraHU3ALUU
00yJeHwUsI.

Iloozomoska k npomesicymounou ammecmayuy. K mpoMexyTOUHOM aTTeCTallMi HE0OX0IMMO

TOTOBUTHLCA LECJIICHAIIPABJICHHO, PETYIAPHO, CUCTCMATHYCCKU U C IICPBBIX I[HCﬁ 06y‘-I€HI/I$I 110 IIaHHOfI

JUCHUITIINHC. IlonpITKM OCBOUTH AUCHUIUIMHY B HCPUOL 3aqéTHO-3K33MCHaHI/IOHHOﬁ CECCHUH, KakK

IIpaBHUJIO0, ITOKA3bIBAKOT HE YAOBJICTBOPUTCIBHBIC PE3YJIbTAThI.

B camom Hauane y4eOHOro Kypca Mo3HaKOMbTeCh ¢ pabouel mporpaMMoil JUCIHUILIUHBL U

Jpyroii yueOHO-METOUYECKON JOKYMEHTAIIUEH, BKIIOYAIOIIMHU:

NepevyeHb 3HaHUM U YMEHHH, KOTOPbIMHU 00yUarOIIUNCS 10JIKEH BIIaJIeTh;
TEeMaTUYEeCKHE IUIaHbl JIEKIUNA U MPAKTHUECKUX 3aHATHIH;

KOHTPOJIbHBIE MEPOIIPUSATHS;

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

MepevYeHb IK3aMEHAIMOHHBIX BOITPOCOB (BOIIPOCOB K 3aYETY).

[Tocne »Toro y Bac JOMKHO chopMUPOBAThCS YETKOE MpecTaBieHne 00 00beMe U XapakTepe

3HAHUU U YMCHHﬁ, KOTOPBIMU HAAo 6y,HeT OBJIAJACTh IIO0 AHMCHMIIIHNHC. CucremMaTHyecKoe

BBIIIOJIHCHHUEC y‘-Ie6HOI71 pa6OTI)I Ha JICKOHUAX W IMPAKTUYCCKUX 3aHATHAX ITO3BOJIMT YCIICHIHO OCBOHWTDH

JUCHUIINIMHY U CO31aTh XOPOUIYIO 6213y AJIA IIPOXOKACHU A HpOMe)I(YTO‘{HOﬁ aTrTecranuu.

© N o g b~

7. OHEHOYHBIE CPEJICTBA JIUISA TEKYIIET'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXKXYTOUYHOM ATTECTAIIAM

dopMa KOHTPOJIA — IK3aAMEH.

7.1. IlpumepHbIe BONPOCHI K IK3aMEHY.
OCHOBHBIE KOHIIETIIIUM MPOUCXOXKJICHUS He(PTH U Ta3a U 00pa30BaHMs OCHOBHBIX KJIACCOB
COeTMHEHUH HETH.
Teopust 0 6GMOreHHOM IpOUCX0XkAeHUN HedTu. PazButue npeacrasieHuii 00 OpraHnyecKoM
MPOUCXOXKAECHUN HEPTH.
CoctaB HeQTH (3NIEMEHTHBIN, TPYNIOBOM, (PPAKIIMOHHBIH, U30TOMHBIH).
ATKaHBbI
CopepxaHue aJKaHOB B HEPTSIX U MOMYTHBIX razax.
["a3000pa3Hble, )KUAKUE, TBEPIBIC ATKAHBI.
CrtpoeHue, n30Mepus U CBOKWCTBA AJIKAHOB.

[IpaBuna )KeHeBCKO HOMEHKIATYPHI.



9. Xwumuueckue cBOWCTBa mapa(uHOB.

10. CBoOOIHO-paIUKATBHBIA MEXaHU3M XJIOPUPOBAHUS MapaduHOB.

11. Oxucnenne HACHIIEHHBIX YIIeBOA0POI0B. [ToydeHue sKUpHbBIX KUCIIOT.
12. Peaknust stepudukanuy. HarypanbHbie KHUPHI.

13. Obnactu ucnonbp30BaHus MapaduHOB.

14. HenpenenbHbIC YTII€BOAOPOIBI (ATKEHBI).

15. HomeHkatypa 1 u30Mepus aJIKEHOB.

16. XuMuyeckue CBOMCTBA aJIKEHOB.

17. HadTeHoBBIC yTIIeBOIOPOIBI (IIUKIIAHBI).

18. Ctpoenue u HOMEHKIIaTypa HaQTEHOBBIX (IIMKIAHOBBIX) YIJIEBOIOPOIOB.
19. Tpex-, yeTbipex-, MATU-, HIECTUYICHHBIEC ITUKIIBI IUKIAHOB.

20. 30mepust IUKIaHOB.

21. Kongopmanuu NUKIOTeKCaHa: Kpecio, BAaHHA U IIPOMEXYTOYHAs TBUCT-KOH(OpMAITHSL.
22. MoHO-, Ou-, TPUIIUKINYECKHE U JAp. HAQTEHOBBIE YTIE€BOAOPOIbIL.

23. XMUYeCKUE CBOWCTBA ITUKIIAHOB.

24. bensou.

25. ®opmyna Kekyre.

26. Hogeiimue mpencraBieHne o CTPyKType OeH3oa.

27.HomeHkiatypa u CTpOSHHE apeHOB

28. ApOMaTUYHOCTb.

29. MHOTOs,IepHBIE APOMATHYECKUE COCTUHEHHUS.

30. Xumuueckue CBOMCTBa apeHOB.

31. AnkunupoBaHue 6eH3071a.

32. ApomMaTH4eCcKue yrIIeBOIOPOIbI U UX COACPKAHKUE B HE(DTAX.
33.'ubpuaHbIe YTIEBOAOPOIBI.

34.T'erepoaToMHbIE COETMHEHUS HEPTH.

35. Kucnopoacoaepskamuye coeAMHEHUs He(TH.

36. Anmndarudeckne CiupThL.

37. HomeHnkmarypa CliupTOB.

38. ®duznueckre 1 XMMUYECKHE CBOMCTBA CIIUPTOB.

39. ®enomnbl. CBoiicTBa (HeHONOB.

40. KapOoHOBBIE KUCIIOTHI TH(PaTHIECKOTO, APOMATHISCKOTO W HA()TEHOBOTO PSIJIA.
41. Cepocoaeprkaniye coelMHeHus: HeQTH.

42. ®opMbl HAXOXKIEHUS cepbl B HEPTH.

43. MepkanTaHbl (aIKHUITHOIBI U APUITHOJBI).



44. du3nueckue U XUMUYECKUE CBOWCTBA THOJIOB.

45, JInankmicynbQubl.

46. InankunaucynbQusl.

47. PactipeienieHUE cepoOCOACPKAIMUX COSAMHCHHI 10 (PpaKIMsIM MPH MepEroHKe HEPTH.

48. CBs13b KOJIMYECTBA CEPBI C TUIIOM HE(DTEH.

49. BiusHue cepocojepkallluXx COCIMHEHUN Ha CBONCTBAa HE(QTAHBIX TOIUIMB M MPOLECCHI
HedTenepepaboTKH.

50. AzoTconepkamue coeuHeHMsI HeTH.

51. Aimudartnveckne amunbl. Kinaccudukaius aMMHOB U UX HOMEHKJIATypa.

52.IlepBuuHble, BTOPUUHBIE, TPETUYHBIE aMUHBI U YETBEPTHUYHbBIC AMMOHUEBBIE COSTUHEHUSI.

53. ApoMaTudecKue aMUHbI (aHUJIMHBI).

54. duznyeckue U XMMUYECKHUE CBOMCTBA aMUHOB.

55. Apomatuueckue rereporukindeckue amuHbl. [lupugun. XwusHonuH. M30XxuHOMUH.
A30OTHUCTBIE COeTUHEHUS! HEPTH, SABIISIOIINECS OCHOBAaHUSIMU

56. Pacnipenenenue a3zoTcoAepKalIMX COEAWHEHUH MO (pakmusM MpH IEperoHke HeQPTH.
BnusiHue asorconepiKampx COCTUHEHWH Ha CBOWCTBA HE(TSHBIX TOILUIMB M MPOIECCHI
HedTenepepaboTKH.

57. Cmono-achanbTeHOBBIC BelllecTBa HEPTH.

58. MeTonuku BbIieeHus U3 HedTH achaabTEHOB, CMOJI U Mace.

59. CMmounbl.  DneMeHTHBIH cocTaB. Xumuueckoe crpoeHue. CBoiicTBa: MOJIGKyIsipHAs
Macca,INI0THOCTb, PACTBOPHUMOCTb, CTAOMIIEHOCTb.

60. AchanpTensl. DneMeHTHBIH cocTaB. CBOMCTBa: MOJEKyNIsApHas Macca, IUIOTHOCTD,
MOBE/ICHNE TIPU HATPEBAaHUHU, PACTBOPUMOCTD.

61. Xummaeckoe crpoeHue ac(haibTeHOB.

62. TuOpUAHOCTB, MOUIUKINIHOCTh, HATMYHE TE€TEPOATOMOB B ac(haabTeHAX.

63. [ToBenenue cmMon 1 acdanbTeHOB MPHU HarpeBaHuu. HeoOxoauMble ycIoBUS TSl B3aMHbBIE
nepexofoB cMoi B acdanbTeHbl UM HaobopoT. Kakue HeoO0XOoAHMMBI TemImepaTypsl,
KaTaau3aTopsl U JIp.?

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

65. Mertamnsl, Bxoasmue B coctaB HehTu. DOpMbI UX CBA3M C OPraHMYECKUMH BEIECTBAMMU:
nop(GUPUHOBBIE KOMILIEKCHI BaHAIUsI U HUKEJS; KOMILIEKCHI METaJNIOB C acanbTeHaMHU.

66. AcdanpTens! HehTH, OUTYMOB.

67. Pactipenienienne achaabTeHOB B HE(TSX, a TAKXKeE IO (PpaKIusaM MpH MeperoHke HedTH.

68. Bausinue acdanbTeHOB Ha mpoliecchl HedTenepepaboTKH U UCTIOIb30BaHUE

HEPTENPOYKTOB.



I[TPUMEPLI BUJIETOB:

1. OcHOBHBIE KOHIICTIIIMH MPOUCXOXKACHUS He(DTH U ra3a U 00pa30BaHUs OCHOBHBIX KJIACCOB

coeHeHu# HeTH.

XUMHUYECKUE CBOMCTBA APEHOB.

3. Meramibl, Bxoasiue B coctaB HeTu. DOpMBI X CBS3H ¢ OPraHUYECKUMH BEUIECTBAMHU:
nop(GUPUHOBBIC KOMILIEKCHI BaHA NS U HUKEJSI; KOMIUIEKChI METAJIJIOB C acaibTeHAMHU.

no

1. CocraB He(TH (3IEMEHTHBIH, TPYNTIOBOH, (PPaKIIMOHHBIN, H30TOITHBIN).

2. BnumsaHue azorconeprkallluX COEAMHEHUH Ha CBOMCTBAa HE(TAHBIX TOIUIUB U IPOLECCHI
HedTenepepaboTKu

3. Acdanbrensl HedTH, OUTYMOB.

Buaer Ne 1

Buaer Ne 2

7.2. Texyumuii KOHTPOJb MPOBOJUTCS CHUCTEMATHUECKH B Yachl ayJUTOPHBIX 3aHSATHH WIH BO
BpeMsl ayJUTOPHOM CaMOCTOSTeNbHOW palboThl oOydarommuxcs. PyOexHBIi  KOHTpOJb
IPOBOJIUTCS C MOMOIIBIO OTIAEIBHO pa3padOTaHHBIX OICHOYHBIX CpeAcTB. IIpomexyTouHbIN
KOHTPOJIb OPraHU30BHIBAETCS HAa OCHOBE CYMMHUPOBAHMs JaHHBIX TEKYLIET0 U PYOEXKHOro

KOHTPOJIA.

Kpurtepun oieHKH NPpOME:KYTOYHOM aTTeCTAllMM B (popMe IK3aMeHa

Tabnuua 7.1.

OneHka

XapakrepucTuka Tpe0OBaHMI K pe3yJbTaTaM aTrecTalMd B ¢opmMme
IK3aMeHa

«OTINYHO»

Teoperuueckoe cojepkKaHUe Kypca OCBOECHO IIOJHOCTbIO 0e3 Mpo0Oesos,
CUCTEMHO U TJyOOKO, HEOOXOIMMbIe IpPAaKTUYECKHE HaBBIKM pabOThl ¢
OCBOCHHBIM MaTepuanoM C(HOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE paboueii
yueOHOIl mporpamMmoii yueOHbIe 3aJlaHHs BBIIOJIHEHbI 0€3yNnpedHo, KayecTBO
UX BBITOJIHEHHS OLIEHEHO YHMCIIOM 0aioB, OJIM3KUM K MAaKCUMYMY.

«Xopouo»

Teopernueckoe colepkaHHe Kypca OCBOGHO B IeIoM 0e3 mpoOesos,
HEO0OXOUMbIE MPAKTHUECKHE HABBIKM paOOThI C OCBOCHHBIM MaTepUaloM B
OCHOBHOM C()OpMHUPOBaHBI, IPEyCMOTPEHHbIE pabouell yueOHOI mporpaMMoit
yueOHble 3aJjaHHs BBIIOJHEHBl C OTAEIbHBIMH HETOYHOCTSMH, KauyecTBO
BBINOJIHEHUS] OONBIIMHCTBA 33aJaHUN OIICHEHO YWCIOM OayuioB, OJIM3KHUM K
MaKCUMyMYy.

«YnoBJjierBop
HUTECJIbHO»

TeopeTnueckoe coaep:kaHue Kypca OCBOCHO O0JbIlel YacThbio, HO TPOOEIbI He
HOCSIT CYIIECTBEHHOTO XapakTepa, HEO0OXOJWMbIe MPAKTHYECKHE HaBBIKU
paboTHI C OCBOCHHBIM MAaTEPHUAJIOM B OCHOBHOM C(HOPMHUPOBAHBI, OOJIBITHHCTBO
MPETYCMOTPEHHBIX pabodeid ydeOHOW mporpaMMmoi y4eOHBIX —3aJaHuil
BBITIOJTHEHBI, OT/ICTIbHBIC M3 BBITIOJIHEHHBIX 3aJaHUI COJIEP)KaT OIITHOKH.

«Heynosierso
PHUTEIBHO»

Teopernueckoe copep)kaHue Kypca OCBOCHO YaCTUYHO, HEOOXOMMbIE HaBBIKU
pabotel He chopMuUpoBaHBl WIH C(HOPMHUPOBAHBI OTAEIbHBIE M3 HHX,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX palboueill yueOHOH mnporpamMMmoil y4eOHBIX
3aJJaHUI HE BBIMOJIHEHO JTUOO BBHIOJHEHO C TPYyOBIMU OLIMOKaMH, Ka4YeCTBO UX




BBITIOJTHCHHUA OLICHCHO YU CJIIOM 63J'IJ'IOB, OIU3KUM K MHUHHMYMY.

BOITPOCHI KOJIJIOKBUYMA:
Ilepeuyens 3axannii /BONPOCOB

1. OCHOBHBIE KOHLICTIIMHM MPOUCXOXKICHUS HEPTH W raza M OOpa3oBaHHs OCHOBHBIX
KJIACCOB COEIMHEHUN HEPTH.
2. Teopuss o OuoreHHoM mpoucxoxiaenuu HepTH. Pa3Butue mpeacraBieHuid 00
OpPraHUYeCKOM MPOUCXOKICHUN HEPTH.
3. CocraB HeTH (3JIEMEHTHBIHN, TPYNITOBON, (PPAKIIMOHHBIN, U30TOITHBIN).
4. AnkaHbl
5. CopepxaHue aJKaHOB B HEPTSIX U MOMYTHBIX razax.

. 'a3000pa3Hebie, )XuaKue, TBEPIbIC aTKAHBI.

. Ctpoenue, u3oMepus U CBOICTBA AJIKAHOB.

. IIpaBuna JKeHEeBCKOM HOMEHKIIATYPBL.
9. XuMHueckue CBOMCTBa mapaduHOB.

10. CBOOOHO-paAMKATBHBIA MEXAaHU3M XJIOPUPOBAHHS MAapa(UHOB.
11. Oxucnenue HaCBIIIEHHBIX YIieBo10po0B. [TomyueHne sKUpHBIX KUCIOT.
12. Peaxnus srepudukanun. HarypanbHbie KHUPHI.

13.061acTi KCTIONIL30BaHUS TTapaUHOB.

oo N

13. Henpenenbabie yraeBogopoas! (aIKEHBI).

14. HomeHkmarypa u n30Mepusi aTkeHOB.

15. XHMMHMYECKUE CBOMCTBA AJIKEHOB.

16. HadrenoBsie yrieBogopoab! (LIUKIIAHBI).

17. CrtpoeHre 1 HOMEHKIIaTypa HATEHOBBIX (IIMKJIAHOBBIX) YTIIEBOIOPOIOB.
18. Tpex-, ueTbIpex-, MATH-, HIECTUWICHHBIC IIUKJIIBI IIUKJIAHOB.

19. N3omepust uKIaHOB.

20. KoHdpopmanuum [UKIOTeKCaHa: Kpecio, BaHHA M MPOMEKYTOYHAs  TBHUCT-
KOH(pOpMaIHs.

21. Mouo-, Ou-, TpUIIUKINYECKUE U Ap. HAQTEHOBbIE YTIEBOIOPOIbI.
22. XUMHYEeCKHE CBOMCTBA IIUKIIAHOB.

23. bensou.

24. ®dopmyna Kekyse.

25. Hogelimue npeacraBieHue o CTpykType OeHsona.

26. Homenkiatypa u ctpoeHme apeHoB

27. ApOMaTU4YHOCTB.

28. MHorosiepHble apOMaTHYECKHE COETUHEHUS.

29. XUMUYECKUE CBOKCTBA apPEHOB.

30. AnkunupoBaHue OeH30I1a.

31. Apomatndeckue yrieBoI0poibl U UX CoJepkKaHNe B HEPTAX.

32. I'uOpuaHbIE yrIeBOIOPOIbL.

33. I'erepoaTomHble cOeTMHEHUS HEPTH.

34, Kucnopoaconepxkamiue coequHeHMs He(DTH.

35. Anudaruyeckne CiupThl.

36. Howmenknarypa ciupToB.

37. du3nuecKue U XMMHUYECKHEe CBONCTBA CITUPTOB.

38. ®denopl. CBOMCTBA PEHOIIOB.

39. KapOoHOBbIE KUCIOTHI au(paTHYECKOT0, ApOMAaTHYECKOr0 U HAQTEHOBOTO psija.
40. Cepocoepxariue CoOeTUHEHHUS HePTH.

41. @DopMbI HaX0XKJIEHHS Cepbl B HEPTH.

42. MepxkanTasbl (aTKUITHOIBI U APUITHOJBI).

44, dusnuecKkue U XMMUYECKHUEe CBOHCTBA THOJIOB.

45, JuankuncynbGubl.




46. JvankunaucynbQuabl.

47. Pacnipenenenue cepoconepxammx coeqUHEHUN TT0 PPAKIIUSIM MPU TIEPETOHKE HEPTH.
48. CBI3b KOJIMYECTBA CEPBI C TUIIOM HE(TEH.

49. Bnusinue cepoconepkaiux coequHEHNI Ha CBONCTBA HE(TAHBIX TOIUIMB U MPOLIECCHI
HedTenepepaboTKH.

50. A3oTcoaepikaie CoeTMHCHUS HEDTH.

51. Amudarndeckrne aMmuHbl. Kiaccudukanus aMUHOB U UX HOMEHKJIATypa.

52. [lepBuuHble, BTOpPUYHBIC, TPETUYHBIE aMUHBI W YETBEPTUUYHbICE aAMMOHHUEBBIC
COCMHEHUSI.

53. ApomaThiecKue aMUuHbI (AaHHJIMHBI).

o4, DU3NYECKUE U XUMUYECKUE CBOMCTBA aMUHOB.

55. Apomartuyeckue rerepouukinyeckue amuHbl. [lupuaun. XuHonuH. M30XHWHOIUH.
ABOTHUCTBIC COCTUHEHUS HEPTH, SBIISIOMIUECS OCHOBAHUSIMHU

56. Pacrnipenenenue azoTcoepkaiux coequHeHui no Gpakusm npu neperonke Hedru.
S7. Brnusinue a3zorcopepikamux COeIMHEHUI HA CBOWCTBA HEPTSIHBIX TOTUIMB U MPOIECCHI
HedrenepepabOTKH.

58. CMmono-acdanbTeHOBBIC BelIeCcTBa HEPTH.

59. Meroauku BolaeneHUs U3 HeTH achabTEeHOB, CMOJI M Macell.

60. Cmonbl. DnemMeHTHbI cocTaB. XumHuueckoe crTpoeHue. CBONCTBA: MOJIEKYISIpHas
macca,

IUIOTHOCTb, PACTBOPHUMOCTb, CTAOMIIBHOCTb.

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

62. XHUMHYECKOE CTPOCHHE ac(haibTEHOB.

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

64. [loBenenue cmon u acanpTeHOB INpU HarpeBaHuu. HeoOxomumble yciaoBus IS

B3aMMHBIC MIEPEX0JIOB CMOJI B acaibTeHbl U HA000poT. Kakre HeoOXOqMMBI TeMIIepaTyphl,
KaTaJlu3aTopsl U JIp.?

65. Tunel acanbpreros: "apxunenar" u "KOHTUHEHT'.

66. Meramner, BXoasme B cocTaB He(pTH. DPOpMBI HX CBSI3HM C OPraHUYECKUMH
BEIIECTBAMM: NOP(QHUPUHOBBIE KOMILJIEKCHl BaHAAMS M HHKEINs; KOMIUIEKCHI METalIOB C
ac(hanbTeHaMH.

67. AcdanbTensl HeQpTH, OUTYMOB.

68. Pacnpenenenue acanbTeHOB B HE(PTAX, a TAKXKE MO (PpaKLUAM MIPH MIEPETOHKE HEPTH.

Bnusinue acdanbreHoB Ha npouiecchl HedrenepepaboTKH U UCIOJIb30BaHUE HEPTENPOIYKTOB

IIpumepHbIe TeCTOBBIC 3aJaHUS N0 AMCHUILINHE «XUMHSA HepTH U ra3a

1. Ilpenens! Temmneparyp Boikunanus B °C 0eH3UHOBOH (ppakiuu:
1) 120-130;

2) 150-315;

3) 28-180;

4) 140-200;

2. Ilpenenst Temmeparyp Belkunanus B °C KepoCMHOBOU (paKIuu:
1) 120-230;
2) 150-315;
3) 140-200;
4) 350-500

3. [Ipenensr Temnepatyp Boikunanus B °C nu3enbHON (Ppakiuu:




1) 28-230;

2) 150-320;
3) 120-230;
4) 350-500

4. Ilpenensl TemriepaTyp Bolkunanus B °C MaciasHON Gpakinu:
1) 150-315;

2) 120-230;

3) 28-180;

4) 350-540

5.Peakiiuy KOHBEPCHUU:

1) oOparuma, YHIOTEPMUYHA;
2) oOpaTtuma, SK30TepMHUYHA;

3) HeoOpaTuMa, SHAOTEPMUYHA;
4) HeoOpaTrMa, 3K30TepMUIHA

6. Jlns BICOKOTEMIIEpATYpHOU KOHBEPCUM HE XapaKTEPHO:
1) BbICOKHE JaBlICHMUS;

2) BBICOKHE TEMIIEPATYPHI;

3) npucyTCcTBHE KaTalu3aTOPOB;

4) OTCYTCTBHE KaTaJIM3aTOPOB

7. Ha ocHOBE CHMHTE3-ra3a He IOJIy4aroT:

1) cuHTeTHYECKOE )KUIKOE TOILIIMBO;

2) MeTaHo;

3) KucIOpoICOAepIKALIME OPTAHUYECKUE COSAMHEHUS;
4) GeHzon

8. Bce peakuuu oKuCIE€HUs yTI€BOJOPOIOB:
1) HEOOpaTUMBI U UYT C BBIJCICHUEM TEIlIa;
2) HeoOpaTUMBI M UJYT C TIOTJIOIIEHUEM TEIUIa;
3) oOpaTUMBI U UAYT C BBIJICJIEHUEM TEILIA;

4) oOpaTUMBI U UYT C TIOTJIOMICHUEM TeTUIa

9. B TexHOI0rMH HEPTEXUMHUYCCKHUX TIPOU3BOJICTB K OKHUCIICHHIO YTIICBO0POI0B
OTHOCST ¥ KOHBEPCHUIO YIJIEBOJIOPOJIOB C MOJYYCHHEM T'a30BOM CMECH:

1) CO, CO2 u H2;

2) COu H2;

3) CO2 u H2;

4) 02 u H2

10.CpIpbeM 1711 KOHBEPCHH HE MOXKET OBITh:
1) metasn;

2) xunakue Gppakuuu HepTH;

3) Ma3yT;

4) Hedb;

5) nuokcun yriaepoaa

11. Ankansl B yclaoBusx Tepmudeckoro kpekunra (T<600 © C) pacnagarorcs ¢
o0Opa3oBaHHEM:
1) napaduna u oneduna;



2) oneduna u HaTEHa,
3) napaduHa u HaTEHA,
4) napaduna, onepuna u HapreHa

12. Jlns HahTeHOB MpH TEPMUUECKOM KPEKMHTE HE XapaKTepHa peaKIus:

1) neanKuIMpoBaHUE WIN YKOPOUYEHHE OOKOBBIX apa(UHOBBIX LIEMEH;

2) pacniaj Ha aJIKaHbI;

3) nerunpupoBaHue ¢ 00pa30BaHUEM IIUKJIOOIS(HHHOB U apEHOB;

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

5) yacTHUYHAs WK TIOJTHAS JCIUKIIM3ALMS TOJUIUKINIECKUX HAQTEHOB IOCTe IealKHINPOBAHHS

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

2) pacnaja;

3) KOHJIEHCALIUU C BBIJICJICHHEM BOJIOPO/JIA;

4) anKWIMPOBAHUS

14. Peakiust KOTOpast HE OTHOCUTCS K PEaKIIMM KPEKUHTa:
1) neruapupoBaHus;

2) KOHJEeHCallUs;

3) AeanKuINpOBaHUS;

4) NeuuKIN3aluu

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

2) aNKWIMpPOBAHUS;

3) uMKIM3aus HeNpeaeNIbHBIX YII€BOA0POIOB;

4) KpeKUHT

16. PeakiusiMm KpeKHMHTa HE XapaKTEPHO:

1) ymenblieHHEe 00bEMa CUCTEMBI;

2) yBenn4yeHne 00beMa CUCTEMBI;

3) norsouieHue Temnia;

4) yBeTMYEHUE YK CIIa MOJICKYJI B X0JI€ PEaKIIHHU

17. Peakuiuu cuHTE3a HE XapaKTEPHO:

1) ymenbiieHrEe 00bEMA;

2) yBenuyeHue o0bemMa;

3) yMeHbIIEHHE YHciIa MOJIEKYJT B X0J1€ peakIuH;
4) BblAENIEHUE TETIA

18. K peakuust OKHCIIEHUSI YTJIEBOJIOPOJOB HE OTHOCUTCS:

1) B3auMozecTBH YTIIeBOAOPOa C OKUCIUTENEM 0e3 pa3pbiBa YIiepoaHOH 1IeTH;
2) IecTpyKTUBHOE OKHUCIICHHUE, MpoTeKarotiee ¢ pa3pbiBom C-C cBs3H;

3) peaxuus okucienus 10 CO2 u H20;

4) OKHCIUTENIbHAS KOH/ICHCAIINSI, T.€. CBA3BIBAHUE MOJICKYJ MCXOTHBIX MOJICKYII

19. IIpu okucIeHNH aJIKAaHOB B MEPBYIO OYEPEIb PEArupPyrOT:
1) nepBUYHBIN YTIEPOAHBIN aTOM;

2) BTOpUYHBIN YIIIEPOJIHBIN aToM;

3) TpeTUYHBIN YIIIEPOJHBIA aTOM;

4) cpasy Bce

(]



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

1) yrinepoaHslii aTOM, HaXOJSIIUICS B O-TI0JI0)KEHUH OTHOCHTEIBHO OEH30JIbHOTO
KOJIBLIA;

2) yriIepoaHbIii aTOM, HAXOSAIIUICS B 3-TI0JI0)KEHUH OTHOCUTEIHHO OEH30JI5HOTO
KOJIBLIA;

3) yraeponHblii aTOM, HAaXOISIIUICS B Y-TI0JI0)KEHUH OTHOCHTEIBHO O€H30JIbHOTO
KOJIBLIA;

4) yriepoaHblii aTOMOEH30JIbHOTO KOJIbIIA

21.Peaknus cunreza meranona CO+H2= CH3OH ne npotekaer:
1) obpaTumoii:

2) BK30TE€PMHUECKOI;

3) ¢ yBenMUeHHEM 00BbEMa;

4) ¢ yMeHbIIIEHUEM 00beMa

22 K TepMOKaTaJIMTUYECKUM IIpolieccaM B HedTernepepaboTKe He OTHOCUTCS:
1) KaTanUTUYECKUN KPEKUHT;

2) TepMUYECKUIA KPEKUHT;

3) KaTanUTHYECKUH PHPOPMUHT;

4) aKUIMpOBaHUE U U30MEPU3ALUL

23.KaTanu3aTopbl TEPMOKATAIUTHYECKUX MPOIIECCOB XapaKTEPU3YIOTCS:
1) akTUBHOCTb10;

2) cTaOMIBLHOCTBIO;

3) CeNeKTUBHOCTHIO;

4) 00s13aTeIIbHBIM HAJIMYUEM BCIIOMOTaTeIbHOM I00aBKU

24.11o yCTOHYMBOCTHU YTJIEBOAOPO/IbI B TEPMOKATAITUTUYECKHUX MpoLieccax

pacrosararoTcs B psi:

1) oneduHbI<apeHbI C OOIBIINM YUCIOM OOKOBBIX Ienel<HaTeHbI<napapHuHbI <apeHbl 0e3
OOKOBEIX IIEIICH;

2) apeHsl ¢ OOJIBIINM YUCIOM OOKOBBIX Iiened<HadTeHbI<oJepUHbI <napaduHbI <

apeHsbl 0e3 OOKOBBIX IIETICH;

3) apenb! 0e3 OOKOBBIX LIENEH< apeHbI ¢ OONBIINM YUCIOM OOKOBBIX 11€-
neii<HagreHpI<oJePpUHBI <mapaQuHbL;

4) napaduns! < oxeduHbl < apeHbl 6€3 OOKOBBIX Ienel<HadTEeHbI<apeHBbI ¢ OOJIBIINM
YHCJIOM OOKOBBIX IIEIICH;

25. B TepMOKaTaTUTHYECKUX MIPOIIECCAX apeHaM HE CBOMCTBEHHBI:
1) runpupoBaHue;

2) KOHJEHCAlLlUU;

3) oKHCIeHus;

4) n3oMepu3auu

26.I'maporene3aninoOHHbIE POLECCHI HE BKIKOYAIOT:

1) peakuuu B3auMOJEHCTBUSA C MOJIEKYJIIPHBIM BOJOPOJIOM;
2) peakiuu B3aUMOJICHCTBUSI C MOJIEKYJISIPHBIM KHCIIOPOJIOM;
3) peakuuu MNoAMMEPU3ALUU;

4) peakiuu IUKIU3auu

27. Tlpu 0IMHAKOBOM CTPOEHUU PEAKIIMOHHAs CIIOCOOHOCTh B3aUMOJIEHCTBUS C



BOJIOPOJIOM U3MEHUTCS B Py T€TEPOOPTaHUUECKUX COeTMHEHUH:

1) cepooprannuecKue<KHCIOPOACOAepKAIINEe<a30TOPraHUIYECKHE;
2) KUCIIOpOICOIepKAITUE<CEPOOPTaHNYECKIE<a30TOPTaHUIECKNE;
3) cepoopraHuyecKne<a3oTOpraHMYeCKUe<KHCIOPOACOAepKAIINE;
4) a30TOpraHNYeCKHUEe<KHCIOPOCOACPKALINE<CEPOOPTaHNIECKHE

28. bonbiie Bcero BoAopoaa B % UCHOIb3yeTCs B MPOLECCe:
1) cuHTE3 aMMuaKa;

2) ruAporeHe3anust ¥ TuIpOOvYHCTKA;

3) TUAPOKPEKHHT,

4) cuHTE3 METaHOoJIA.

29. HedTb — 3T0 cMeCh, COCTOAMIAS:

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

B) TOJIBKO U3 TBEP/BIX YIIIEBOIOPOIOB

30. Pextu¢ukanmonusie raspl, 00pasyroniecs nmpu neperoike Hedrwu,
CoJIeprKaT MPEeUMYILECTBEHHO:

a) OyTtaH u mporaH +

0) mpomnaH U MeTaH

B) METaH U 3TaH

31. Boibepute dpakiuio HepTH ¢ HAUOOIBIIEH TEMIEPATYPO KUTICHHUS:
a) Ma3yT +

0) TUrpouH

B) KEPOCUH

32. Beibepure pusndeckuii criocod nepepadboTku HeTH:
a) TEPMUYECKUN KPEKUHT

0) KaTaJIUTUYECKUNA KPEKUHT

B) (ppakiimoHHas MeperoHka +

33. BribGepure dpaxiuio HeTH C HAUMEHBIIEH TeMIepaTypoil KHTIEHUS:

a) JTUTPOUH

0) OeH3uH +

B) Ma3yT

34. CpenunpeICTaBICHHBIXXapPAKTEPUCTUKBBIOCPUTETY,KOTOPASIOTHOCUTCS K He(PTH:
a) pacTBOpsiETCA B BOJIE

0) TeMHasl MaCIITHUCTAs KHIKOCTh +

B) )KHJIKOCTh 0€3 3amaxa

35. Ilpu TepMuvecKOM KpEKUHIEe U3 OJJHOW MOJIEKYJIbI aJlkaHa 00pa3yloTcs ABe
MOJIEKYJIBI:

a) aJIkaHa M aJIKNuHa

0) aKaHOB

B) aJIKaHa U aJIKeHa +

36.CpenumnpencraBieHHbIXXapaKTEPUCTUKBBIOCPUTETY,KOTOPASOTHOCUTCS K HEPTH:
a) ®KHUJIKOCTb Oe3 3amaxa

0) nerde BOJbI +

B) UMEET ONPEEIICHHYIO TEMIIEPATYPy KUIIEHHUS



37. Beibepure ¢pakuuio HeTH ¢ HANOOIBIICH TEMIIEPaTypOil KUIIEHUS:
a) Ma3yT +

0) IUrpovH

B) KEpOCHH

38. PexTudukaimoHHbIe ra3pl, 00pa3yrOIIUecs P MePeroHKe HEPTH,
coJiepKaT IPEeUMYIIECTBEHHO:

a) OyTraH u TporaH +

0) mponaH u MeTaH

B) METaH W 3TaH

8. YueOHO-MeTOAMYIECKOE 00ecIIeYeHHe TUCIUILIHHbBI
8.1. YueOnas sureparypa
A) OcHoBHasi AuTeparypa:

1. AxmeroB C.A. Texnomorus riryookoit nmepepadotku Hedru u raza. Ypa:l'mmem, 2002, 671c.

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

3. Xumus HedTH U Traza: YueOHoe nocooue / B.JI. Ps6oB. - 2-¢ u3n., ucnp. u gom. - M.: U]JI
OOPYM: HUIL UHDPA-M, 2014. - 336 c.: 60x90 1/16.

4. Xumus u Texnosorus Hetu u raza: yauedHoe nocodue / C.B. Bepxknunnckas, H.I'. lurypos,
C.A.CuHuuH. - 2-e u3M., uctp. u goi. - M.: ®opym, 2009. - 400 c.

5. Bboromomnosa, 1. B. Opranuueckast [ DnekTpoHHbI pecypc]: yueb. mocobue / Y. B. boromornosa,
C.C. Makapuxuna.: M. ®JIMHTA, 2013, 365 c.

6. Xwmms roproumx wuckonaembix: YueOHuk / B.C. MepueBa, A.O. Cepebpsikos, O.H.
Cepebpsikos,E.B. Cobomnesa. - M.: Anbdpa-M: HUL] UTHOPA-M, 2014. - 336 c.

7. Peytos, O. A. Oprannueckas XxuMus [ D1eKTpoHHBbIN pecypce]: B 4-x 4, A. Peyros, A. JI.Kyp,
K. I1. ByruHn. - 3-e uzn. (3:1.) - M.: bunowm. JI3, 2013. - 726 c.

8. [Munyns, A.H. Kypc nexkumii mo opraHndeckoil XUMHH [DIEKTPOHHBIN pecypc|: ydeOHoe

nocobue /
0) JlomoJiHUTeIbHAS JIUTEpaTypa:

1. [TepepaboTka u yTuiIM3aus AUCIIEPCHBIX MaTEPUAIIOB U TBEP. OTXOA0B: Y4eO. noc. /

2. B.M.Hazapos, H.M.Paro3una u np.; [Tox pen. B.M.Ha3aposa - M.: Anspa-M: HUL] UTHDOPA-
M, 2014, 464c

3. AncopOeHTBl M HOCUTENM Karanu3aropoB. HaydHble OCHOBBI pEryJlMpOBaHUS IMOPUCTOMN
cTpykTypbl: Monorpadus / B.C. Komapos, C.B. becapa6. - M.: HUL] UH®PA-M, 2014. - 203 ¢

4, Casunkuna, E. B. Uctopus . DnexkTuBHBIN Kypc [ DNEKTpOHHBIN pecypc] : yueOHoe mocodue /



E. B. CaBunkuna, I'. I1. Jlorunoga, C. C. [Tnotkun. - 2-¢ u3n. (31.). - M.: BUHOM. JlaGopaTopus
3HaHwii, 2012. - 200 ¢

8.2. UnTepHeT-pecypchbl

HasBanmue pecypca CchLIKa/M0CTyN
DnexkrponHass Oubmunoreka oniaiiH «EmamHoe okuo K | http://window.edu.ru
00pa3oBaTEIBLHBIM PECYPCaM)
«O0bpazoBarenbHbIN pecypc Poccum» http://school-collection.edu.ru
denepanbHblii 00pa3oBaTeNbHBIA MOPTAT: yupexaeHus, | http://www.edu.ru
nporpammel, ctangaptel, BY3sb1, Tectel EID, A

denepanbHbIii LCHTP uHopmarmonHo- | http://fcior.edu.ru
oOpazoBatenbHbIX pecypcoB (DIIMOP)

Pycckast BupTyanbHast OnOaHOTeKA http://rvb.ru

KabuHer pyccKoro si3blka U JINTEPaTyphbl http://ruslit.ioso.ru

HarnpoHasibHBIN KOPIYC PYCCKOTO SI3bIKA http://ruscorpora.ru

Exenenenbuuk Hayku W oOpaszoanus Ora Poccuwm | http://old.rsue.ru/Academy/Archive
«AKageMusa» s/Index.htm

Hayunas snekrponHas Oubianoreka «e-Library» http://elibrary.ru/defaultx.asp
DnexTpoHHO-0nbnmoreyHas cucrema [PRbooks http://www.iprbookshop.ru

DJEeKTPOHHO-CIIPAaBOYHAsI CHCTeMa JOKYMEHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHGOpMUO»
Wudopmanmonno-npaBoBasi cucrtema «KoncynbTant- | CeTeBasi Bepcus, JOCTYIIHA CO BCEX

TLTIOC) KOMITBIOTEPOB B KOPIIOPaTUBHOMN
cetu Uurl'y
DnekTpoHHO-0nOIHMoTeuHast cucrema «HOpait» https://www.biblio-online.ru

8.3. IlporpammHoe obecnieyeHune

JlutieH3noHHOE TTporpaMMHOe 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. IIporpammusblit kommiieke MMUC “Jlexanat”

1.5. ITporpammuslii kommieke MMUC “Busyanbshast Ctynus TectupoBanus”
1.6. ITporpammusrii komrmuiekec MMUC "TIJTAHBI"

1.7. Ilporpammusiii kommiekc MMUC "9JIEKTPOHHBIE BEAOMOCTHN"
1.8. Ilporpammusenii  kommieke MMUC  BEB-TIPUJIOXKEHUE "TIPUEMHASA
KOMUCCUS-OHJIANIH"

1.9. MMporpammusrit kommiekec MMUC "TIPUEMHA I KOMUCCH A"

1.10. IIporpammusrit kommuiekec MMUC "BEJJIOMOCTU KA®EJIPbI"

1.11. 1C 3apmuiara u Kaaper

1.12. 1C KamuH: pacuet 3apabOTHOI1 11aThl

1.13. AntuBupycuoellO Kaspersky endpoint security

1.14. CnpaBouHo-nipaBoBas cuctema “Koncynprant”


http://window.edu.ru/
http://school-collection.edu.ru/
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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/

1.15. 1C byxranrepus

Hapsmy C TpadUOUOHHBIMHU HU3AAHHUAMHU CTYACHTBI W COTPYAHUKHW HMMCHOT BO3MOKHOCTb
IMOJIB30BATHCs SJICKTPOHHBIMHU ITOJTHOTEKCTOBBIMHA 06azaMu JaHHBIX

9.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
MarepuanbHo-TeXHHUYeCKasi 0a3a YHHBEPCHUTETA TIO3BOJIIET OOECIeUrMBaTh KauyeCTBCHHOE
MIPOBEJICHUE TEOPETUYECKUX U MPAKTHUECKUX 3aHATHH.
[lepeueHbr HEOOXOAMMBIX TEXHHYECKHUX CPEACTB OOYYCHHS, HCIIOJNB3YyeMBIX B Yy4eOHOM
MpoIECCe I OCBOCHUS TUCHUILUINHBI «XUMHUSI He(hTU U ra3an.
® KOMITBIOTEPHOE M MYJIbTUMEAUIHOE 000PYIOBaHUE;
® BHJICO- U AyTMOBHU3YyaIIbHBIC CPE/ICTBA OOYUCHUS U JIP.
Hcnonb3zyemoe o0miee ©u CHEUAIM3UPOBAHHOE YyueOHOE 00OpyJOoBaHHE, HAMMEHOBAHHE
CHEIHMATU3UPOBAHHBIX ayTUTOPHIi, KaAOMHETOB, J1ab0opaTOpuil C MepeuHeM OCHOBHOTO J1a00paTOPHOTO
000pyI0BaHUs, CPEACTB U3MEPUTEIHLHON TEXHUKU MTPUBEIACHBI B Ta0JI. 7.2.

IlepeyeHb  TeXHHMYECKHUX  CPEJACTB, HCIOJIb3yeMbIX  NPH  OCYLIeCTBJIEHHH

o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUILVINHE « XUMHUS He)TH U ra3zay
Taonuua 9.1
e Hymepauus
11/-11 IlepeyeHb OCHOBHOTO 000PY/10BAHMS pa3ieyioB/TemM
AUCIHUIJIMHBI
1. | JJaGoparopusi xumudeckoi TexHosoruu Ne 608 1-9
2 PoranmoHHBIN HCHApUTENIh B KOMIUIEKTE C HArpeBaTeNbHON OaHei 1
- | STEGLERRI-2136

3. | TepmocTar 1-9

4. | Anmapat APHC-13 muist pasroHku He(hTepoayKTOB 1-9

5. | Anmapar nns onpenenenus Boasl B Hedtu Tna AKOB 2-9

6. | DnektponHsble 1aboparopHble Becbl CASMWP-300H 2-9

7. | pH-meTpsl 5

8. | Xumnueckue peaktuBbl. JlabopaTopHas nmocyaa 2-9

9. | HaGop apeomeTpoB Jij1s onpeieseHus MIOTHOCTH HEPTH 2-9

10. | MarauTHas memanka MHoromectHas 113-0135

11 Annapar TB3 nns onpeneneHuss TeMmnepaTypbl BCIBIIIKH B

" | 3aKpBITOM THUTIJIE

12. | Annapat ans onpeaeneHus yciaoBHOH Bsskoctd BY — M

13. | IlepememmuBaromniee ycrpoiicto [19-6410m

14. | Mukpockon Mukmen -5-1




Pabouass mporpamma aucCUUIIIMHBI «XUMHS He()TH MU Taza» COCTAaBIEHA B COOTBETCTBUU C
tpeboBanusiMu OI'OC BO mno nampasnenuto nmoaroroBku 21.03.01 Hedrerazosoe aeno mpoduib
MOJATOTOBKA «JKCIUTyaTalluss H OOCIYy)KMBAaHHE TEXHOJOTHYECKHMX OOBEKTOB HedTerazoBoro
MIPOU3BOJICTBAY, YTBEPXKACHHOIO NpHUKa3oM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit
Oeneparn ot «09» depans 2018 r. Ne96 , ¢ yuemom npogpeccuonanrvuvix cmanoapmos 19.003
«Cneyuanucm no o6CIyHCUBAHUIO U PEMOHMY Hedme3a800CK020 000PYO0BAHUAY, YIMBEPIHCOCHHDI
npuxazom Munucmepcmea mpyoa u coyuanvhou 3awumul Poccutickoti @edepayuu om 21 Hos6ps
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 Poccutickou @edepayuu 13 saweaps 2017 2., pesucmpayuonHulil
N 45230); 19.026 «Cneyuanucm no mexHuueckoMy KOHMPOIO U OUASHOCMUPOBAHUI) 00bEKMO8 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 0060pyO008aHUsS MALUCMPATILHO20 MPYyOONposood
He(hmu u Heghmenpodykmosy, ymeepicoeHuwlli npuxazom MuHucmepcmeéa mpyoa u coOyuanrbHOU
sawyumsl  Poccuiickoti  @edepayuu  om 19 anpens 2021 2. N 253u  (3apecucmpuposan
Munucmepemeom 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 Poccutickoti @edepayuu om 19 urona 2017 2. N 584u
(3apecucmpuposan Murnucmepcmeom tocmuyuu Poccutickou Deoepayuu 11 cenmsaopa 2017 2.,
peaucmpayuonnsiit N 48139).

IIporpammy cocraBuIIn:
1. Apuaxosa Pauca JI>xabpamioBHa — K.T.H., mpodeccop kadeapsl «XUMUN»

[Tporpamma o00peHa Ha 3aceaHuu Kadeapbl « X UMHUN)

ITporokon Ne 9 ot «20» 06 2022 rona

HporpaMMa 0)106peHa y‘le6HO'MeTOI[I/I‘ICCKI/IM COBETOM XHMHKO-OHOJIOTHYECKOTO (I)aKy.]'IBTCTa

npotokon Ne 10 ot «21» 06 2022  roma

[Tporpamma paccMOTpeHa Ha 3aceJaHnu Y 4e0HO-METOANYECKOTO COBETa YHUBEPCUTETA
npotokon Ne 10 ot « 29 » 06 2022r.
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CaeleHnsi 0 mepeyTBep:KIeHUN NMPOrpaMMbl HA O4YepeaHO yueOHBIH roJ U perucTpanuu
H3MeHEeHU
VueOHblit Pemenue Buecennble M3MeHeHU Iloanucek 3aB.

roJ Kadeapbl Kadeapou
(Ne mpotoxkoma, mata)
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