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mexHonio2utl 8 mabauye uepes cleud
VKa3bl8aemcs KOJlUYecmeo 4yacos
pabomwur [IIIC ¢ obyuarowumucs 051
nposedeHuUst 3aHAMuUL 8 OUCTAHYUOHHOM
gopmame ¢ npumeHnenuem 1eKMPOHHO2O
00yueHus»

Ky3nenos A.H.

01.09.
2020

B n. 13. CpenuanbHble  yCIOBUSL s
00y YarOIIIXCST c OI'PaHIICHHBIMH
BO3MOQYKHOCTIMHU 3]I0POBBI PabGouas|
IporpaMMa IUCIUIIMHEL To0aBiIeH ab3ai:
«B  cmyyae  Heobxooumocmu
UCNONb306AHUS 68 YUeOHOM npoyecce
YACMUYHO/UCKTIOYUMENILHO
OUCMAHYUOHHBIX 0bpazosamenvHbix
mexwnono2ut, opeanuzayus pabomst 1111C
¢ obyyarowumucs ¢ OB3 u unearuoamu
npeodycmampusaemcs, 6  91eKMpOHHOU
UHGOPMAYUOHHO-00PA308AMENLHOL
cpede ¢ yyemom UX UHOUBUOYAILHLIX
ncuxoghuzuueckux ocobeHHocmeriy.

Kyznemnos A.H.

01.09.
2020

Dopma A

Crtpanuna 2u3 11




MuWHMCTEPCTBO Hayku 1 Bbicliero obpasoBaHus PO Popma
YNbAHOBCKUN rOCYapCTBEHHbIN YHUBEPCUTET

-Paboyasi nporpamma no aucumnnuHe «Xvmus HedTn 1 rasa» Ounast

1. EJIM1 U 3AJAYN OCBOEHUA JUCIUIIJIMHBI

Leabio ocBoOeHHS TUCUMIIMHBI SBISETCS M3y4YeHHE (PUBNKO-XUMUYECKUX MU XUMHUYECKHX
MPOIIECCOB, MPOTEKAIOIMMNX B HE()TH U MPUPOIHBIX YTICBOJAOPOIHBIX Ta3ax Ha dTamax MX J0OBIYH,
XpaHeHUsl, TPAHCIOPTUPOBKHU U TepepabOTKu.

3apa4m OCBOCHHUS TUCHHUILINHBI:

e cocTaBa U (PU3NKO-XUMHUYECKUX CBOUCTB HE(PTH M yTIEBOAOPOAHBIX Ta30B ;

® OCHOBHBIX KJIAaCCOB YIJIEBOJOPOOB, BXOASIIUX B COCTaB HEPTU U ra3oB, UX PU3NYECKUX U
XUMUYECKUX CBOMCTB ;

® TETEepPOATOMHBIX COCTUHEHUH, BXOISAIIMX B COCTaB HE()TH U ra3a, X BIUSHHE HA OCHOBHBIC
TEXHOJIOTMYECKHUE IIPOLECCHl M KAYECTBO TOBAPHBIX IIPOLYKTOB;

® OCHOBHBIX  COBPEMEHHBIX XHMHYECKHUX HPOIECCOB MNEpepadOTKH , CBSI3AHHBIX C
M3MEHEHUEM CTPYKTYphI U CBOHCTB HEPTSIHBIX KOMIIOHEHTOB ;

® COBpEMEHHbIE  (HU3UKO-XMMHUYECKME METOJbl  HMJICHTU(UKALUHK, KOJIUYECTBEHHOI'O
OIIpeICIICHUs] K KOHTPOJIS KauecTBa He(TH, HETETIPOIYKTOB U rasa.

2 MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII

I[I/ICI_II/IHJ'II/IHa «XuMHUs He(l)TI/I " Tra3a» OTHOCHUTCA K BapHaTHBHOﬁ qacTu ( 0o0s3aTeNbHbIE
aucoumumeel)  broka 1 - aumcnummsel  (Moxynu). OCHOBHbIMKM TpeboBaHMAMU K
BXOOHbIM 3HaHUAM, YMEHUSM N KOMMeTeHUUAM CTyAeHTa, HeobxoanMbiM Ans
€ee N3y4YeHna ABNATCA 3HAHWA MEeTo0B HccenoBaHusI HePTH U HEPTENPOTYKTOB, (PU3HUKO-
XUMHYECKHX CBOICTB OCHOBHBIX KJIAaCCOB YIJII€BOAOPOA0OB U I'€TCPOATOMHBIX COCI[I/IHGHI/Iﬁ He(bTI/I;
HNaHHaga gncumnanHa YMTaeTcs Ha 3-M Kypce B 5-M cemecTpe u 6basmpyeTcsa Ha
cnepyrowmx npepwecTByOWMX gucuunianHax: BeepneHue B creymnasbHOCTD,
bypeHne HedpTAHbIX CKBaXWH, CKBaXMHHasaA p[obblda HedTU. PesynbTaThl
OCBOEHUS AaucunnanHel 6yayT Heobxogumbl ONS AafibHENWero rnpouecca
oby4yeHNsa B paMKax Mo3TarnHOro opMmMpoBaHNA KOMMETEHUUN MPU U3yHeHUU

cnepyowmx — QUCUUMNANH:  YNpaBsieHne  NPOAYKTUBHOCTbIO  CKBaXXWH,
Ocno)HeHHble  ycnoBuss  paspaboTkm 1 3KCnayaTaumm  HedTSAHbIX
MEeCTOPOXAEHUN, AnbTepHaTUBHbIe NCTOYHUKU 3Heprum,

ABTOMATU3NPOBAHHbIE CUCTEMBI O6CJ'Iy)KI/IBaHI/IFI 06bekTOB 000bI4YK HedTW.

3.JIEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O
JANCHUIVIMHE (MOAYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMU
PE3YJIbTATAMHU OCBOEHMS OBPA30OBATEJIBHOM ITIPOT'PAMMBbBI

IIpouecc u3yyeHus JUCHUILIMHBI HATIPaBJIeH HA GopMHUPOBaHMe CJIeIYIOINX KOMIIeTeH il

Kon u HaumMeHoBaHue
IlepeyeHb NIaHMPYeEMBbIX Pe3yJbTATOB 00yUYeHHUsI 10 TUCHUIIJIMHE

peajmn3yeMoi .
(MOyJ110), COOTHECEHHBIX ¢ HHAUKATOPAMH JAOCTHKEHUS] KOMIETEH Ui
KOMIETEHINT
OIIK -1 3HaTh:

® KOMITOHEHTHBIN COCTaB HEYTH U APYTHUX YTIEBOIOPOIHBIX CUCTEM
Dopma A Crpanuma 3u3 11
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CrocoOHOCTH pemnaTh
3a]1a4, OTHOCSIIIHECS K
mpoheCcCHOHAIBHOM
JIeSITEITBHOCTH,
MMPUMCHAA MCTO/IbL
MOJICJTUPOBAHUS,
MaTeMaTHYECKOTO
aHanmza,
€CTECTBCHHOHAYYHBIC U

HpI/IpO)IHOl"O U TCXHOTCHHOT O HpOI/ICXO)I(JIeHI/IH.;
¢ (U3NKO-XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB YTJIEBOIOPOIOB
U TETepOATOMHBIX COCTMHCHUIH HEPTH;
® METOJIbI UCCIIEIOBAaHHS HEPTH U HEPTEPOTYKTOB;
YMmeThb:
® HCIIOJIb30BaTh HpI/IHI_[I/IHI:I K.HaCCI/Iq)I/IKaI_[I/II/I He(bTeI‘aBOBLIX CHUCTEM
® [PUMEHATH 3HAHUS O COCTABE U CBOICTBaX HE(TH U rasa B
COOTBETCTBYIOIINX pacyeTax
® IIPOTHO3UPOBATH MOBEACHUE HE(YTH U ra3a B Pa3InYHbIX
TEPMOJIMHAMUYECKUX YCIOBUSX, ONMUPAsCh Ha 3HAHUE UX COCTaBa U

OOIIEHH)KEHEPHEIE (UBUKO-XUMHYECKUX CBOMCTB.
3HaHUS Baangers:
® HaBBIKAMU BBITNIOJHEHUS OCHOBHBIX CTaHJAPTHBIX UCIIBITAHUN 10
onpeeNeHuI0 (PU3UKO-XMMHUECKUX CBOMCTB HE(DTH ;
3HaTh:
® KOMIIOHEHTHBIN COCTaB HE(ITU U IPYTUX YTIEBOJIOPOAHBIX CUCTEM
IIPUPOJHOTO U TEXHOI'C€HHOT'O IPOUCXOKICHUS. ;
¢ (PMBHKO-XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB YTJIEBOIOPOIOB
U TeTepPOaTOMHBIX COeIMHEHUIN He(TH;
OIIK-6 ® 0COOEHHOCTH MECTOPOKAeHH HedTeil 1 MPUPOIHBIX Ta30B B PD ;
CriocobHocTh ® OCHOBHBIC THITBI ¥ TIPUHIIMIIBI Ki1accuukanuii HeQTH, HEPTIHBIX
HNpUHUMATh JUCIIEPCHBIX CUCTEM, I'a30B;
000CHOBaHHbIC ® TOCYIapCTBEHHBLIE U OTPACIIEBBIE HOPMATUBHBIE JOKYMEHTEI,
[LCXEIHMEC ORI OLTIICHFCIRE pETIIaMEHTHPYIOIINE ITOPSI- JOK, CPEICTBA U YCIOBHS BHIITOJIHECHUS
npodeccroHaIbHOM CTaHIAPTHBIX MCIBITAHUNA He()TH U rasa .
IEATENBHOCTH, YmMeTh:
BBIOUpATh ® TPOBOJUTH CTAHJIAPTHBIE SKCIIEPUMEHTHI, 00padaThIBAT,

s heKTUBHBIC U
Oe3omacHbIC
TEXHUYCCKUE CPEIICTBA
U TEXHOJIOTUH

HHTEPIPETUPOBATH PE3YJIBTATEL U I€JIaTh BBIBOIKI ;

® JCIIOJIb30BAaTh CTAHAAPTHBIC IPOTPaAMMHBIC CPEACTBA |

® [IPOTHO3UPOBATH MOBEACHNUE HE(THU U ra3a B Pa3InYHbIX
TCPMOANHAMHNYCCKUX YCIOBUAX, OMMUPAACH HA 3BHAHUC UX COCTaBa U
(U3UKO-XUMHYECKUX CBOUCTB.

Baaners:

® HaBBIKAMH BBITIOJIHEHUSI OCHOBHBIX CTaHJIAPTHBIX UCIBITAHUHN TIO
oTpeieTICHUI0 (PUBNKO-XUMUIECKUX CBOMCTB HEPTH ;

e MeTOoJaMHU Mepecuera 3HAUYEeHUM TMoKas3aTeliel KauecTBa U CBOICTB
He()TH ¥ ra3a Ha pa3HbIe TEPMOOAPHUSCKUEC YCIOBUS .

IIK-2
CnocoOHOCTh
OCYILECTBIATH
OTIepaTHBHOE
COTIPOBOXICHUE
TCXHOJIOTHUYCCKUX
MIPOIIECCOB TOOBIYN
He(TH, raza u

ra3oBOro KoHJeHcaTa,

3HaTh:
- KOMIIOHEHTHBII COCTaB HE(PTH M IPYTUX YTIEBOAOPOAHBIX CHCTEM
NPUPOTHOTO M TEXHOTEHHOTO MPOHCXOXKICHUSI.
¢ (PU3HKO-XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB YTJIEBOIOPOIOB
Y TeTePOATOMHBIX COSAMHEHUH HEDTH;
® METOJIbl UCCIIEIOBAaHHS HEPTH U HEPTEPOITYKTOB;
® TPUYUHBI OCIOKHEHUH ,BO3HUKAIOIINX IIPH J0OBIYE, IOJATOTOBKE,
TPaHCIIOPTE U XpaHEHUHU HE(TH U rasa ;
® TOCy/JapCTBEHHBIE M OTpPACIIEBbIe HOPMATHUBHBIE JOKYMEHTHI,
pETJIaMEHTHPYIOIINE TIOPs- JOK, CPEJICTBA M YCIOBHUS BBHITIOIHEHHUS
CTaHJAPTHBIX UCIBITAHUNA HETH U raza .
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YMmeTh:

® UCIIOJIb30BATh MPUHITUIIBI KITaCCU(PUKAIIIMHN HEPTEra30BbIX CUCTEM |

® TIPUMEHSATH 3HAHUSA O COCTaBE U CBOMCTBAaX HE(TH U ra3a B
COOTBETCTBYIOIIMX pacyeTax

® HCIOJIb30BATh CTAHAAPTHHIEC TPOTPAMMHBIE CPEJICTBA ;
Baagern:

® HaBBIKAMHM BBITIOJIHEHUS OCHOBHBIX CTAHAAPTHBIX HUCTIBITAHUN 110
ompeAeNieHUI0 (PU3UKO-XUMHYECKUX CBOMCTB HE(DTH ;

® METOJaMU OINpPEEIICHHS COCTaBa U pacyeTa CBOMCTB ras3a 1o
pe3ysbTaTaM €ro XxpoMarorpaduueckoro aHajmsa ;

K-7

Croco0HOCTE
OpPraHU30BBIBATH

paboThI TIO 3aIIUTE OT

3HaTh: KOMIIOHEHTHBIN COCTaB HE(PTU U APYTUX YIIIEBOJAOPOIHBIX
CHUCTEM IIPUPOJHOTO U TEXHOINEHHOI'O IMPOUCXOXKICHHUSL. ;
¢ (U3MKO-XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB YTIIEBOJAOPOIOB
Y TeTepOATOMHBIX COSAUHEHUH HEDTH;
e CBOIicTBa HE()TU KaK TUCTIEPCHOM CHCTEMBI;
o HpI/I‘-II/IHBI OCJIO)KHGHI/IP'I ,BOZHHUKAIOIIMNUX HpI/I I[OGBI‘-IG, IOArOTOBKE,
TpPaAHCIIOPTE U XpaHEeHUH He(pTH U Ta3a ;
® TOCYIAapCTBEHHBIE U OTPACIIEBbIE HOPMATUBHBIE TOKYMEHTHI,
perIIaMEHTUPYIOIINE NTOPA- TOK, CPEACTBA U YCIOBUA BBIIIOJTHEHUS
CTaH/IaPTHBIX MCIIBITAHUNA He()TH U rasa .
YMeTs :
® TIPUMEHSATH 3HAHHUSA O COCTaBE U CBOMCTBAaX HE(TH U ra3a B

KOppo3uu COOTBETCTBYIOIUX pacyeTax
BHYTPCHHUX ® TPOBOJUTH CTaHJIAPTHBIE SKCIIEPUMEHTHI, 00padaThIBATh,
MOBEPXHOCTEH HHTEPIPETUPOBATH PE3YJIBTATHI U JIEJIATh BHIBOHI ;
000py10BaHUS ® JCIIOJIB30BaTh CTAaHAAPTHBIE IPOrPAMMHBIE CPEJCTBA ;
HererasoBoro e IIPOTHO3MPOBATH TOBEACHUE HEPTH M ra3a B PasInuHbIX
1O TR (2 TEPMOJIMHAMHUYECKHX YCIOBHSX, ONMPAsCh HAa 3HAHUE UX COCTABA U
(U3UKO-XMIMUYECKHX CBOWCTB.
Baaners:
® HaBBIKAMH BBITIOJIHEHUS] OCHOBHBIX CTAH/JIAPTHBIX HCIIBITAHUH 110
OTpeIeNIeHUI0 (PU3NKO-XMMHUYECKIX CBOUCTB HE(DTH ;
® METOJaMHM ONpEIEICHUs COCTaBa U pacyeTa CBOWCTB rasa 1o
pe3yJbTaTaM ero XxpoMaTorpauueckoro aHaiausa ;
e METOJaMHM Ilepecyera 3HAa4YeHUH IoKa3aTeleil kKauecTBa U CBOMCTB
He()TH U raza Ha pa3Hble TEPMOOAPUUECKUE YCIOBUS .
IK-11 3HAaTh: KOMIIOHEHTHBIM COCTaB HEPTU U APYTUX YIIEBOJAOPOIHBIX
CHCTEM TIPUPOJIHOTO U TEXHOTCHHOTO MPOUCXOXKICHUS. ;
CrocobHocTs ® (PUBUKO-XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB YIJIEBOIOPOIOB
OCYIIECTBIIATR Y TeTepOATOMHBIX COSAMHEHUH HEDTH;
OTlEepPaTUBHBIN
S N €D . MGTE),[[I)I uccienoBaHus HeTH U UHe(l)TerOI[yKTOB;
yTIIEBOJIOPOIHOTO ® CBOICTBa HEPTH KaK AUCTIEPCHOK CHOTCMEL;
CHIPBS H PEIKUMOB ® [IPUYUHBI OCI0XKHEHUH ,BO3HUKAIOIINX MIPH J00ObIYE, TOATOTOBKE,
paBOTHI TPAaHCIIOPTE U XpaHEHUH HE(TH U Ta3a ;
RO T ST ® TOCYyIapCTBEHHBIE M OTPACIIEBbIE HOPMATHUBHBIEC JOKYMEHTHI,
S RETE T periIaMeHTHPYIOIIHE MOPs- TOK, CPEJCTBA U YCIOBUS BBHITTOJHEHUS

CTAaHIAPTHBIX HCITBITAaHHI HC(bTI/I urasa.
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YMeTs :

yIIpaBJICHUE UMU B
IPaHMLIAX 30HBI

COOTBECTCTBYIOIIHX pacuCTax

o6y KHBAHNS HHTEPIPETHPOBATH PE3YJIBTATHI U JIEJIATh BHIBOIHI ;
OpraHu3alNH
W . ® TIPOTHO3UPOBATH MOBEACHNUE HEPTH U ra3za B Pa3InUHBIX
HedTErasoBomn
TEPMOJUHAMHYECKHUX YCIOBHSIX, ONMUPAsICh HA 3HAHKUE UX COCTaBa U
OTpaciu;

(U3UKO-XMMHYECKUX CBOUCTB.
Baagern:

® IPOBOJAUTH CTaHAAPTHBIC SKCIIEPUMEHTHI, 00padaTHIBATh,

® JIPUMCHATH 3HAHHA O COCTaBC U CBOMCTBaxX He(i)TI/I urasas

® HaBBIKAMH BBINOJIHEHUSI OCHOBHBIX CTaH/IAPTHBIX UCIIBITAHUN TTO
onpeeseHuI0 (PU3UKO-XMMHUECKUX CBOMCTB HE(TH ;

4. OFBEM JIUCHHUIIJTIMHbI

4.100beM TUCUMILIMHBI B 3a4eTHBIX eIUHMIAX (Bcero) - 3 3.e.

4.2. O6beM IMCHUMIIMHBI M BHABI y4eOHOI paGoTh

42.1 O0ObeM AUCUMUNJINHBI U BUAbI Y4eOHOU paboTbl - O4YHas
Bunpr yueOGHOM paboThI KonugecTtBo yacoB (hopma oOydeHus - O9Hasl)
Bcero no miany B T.4. IO CEMETPaM
4 5 6
Konrakthas pabota oOyuatorierocs c 54 54
MpENnoJaBaTesieM B COOTBETCTBUHU € Y1
AynUTOpHBIE 3aHATHUSA: 54 54
- JIEKIINHU 18 18
- CEMUHAPCKUE U MPAKTUYECKHUE 3aHATUSA 18 18
- TabopaTopHble pabOThI, TPAKTUKYMBI 18 18
CamocrositenbHast paboTa 54 54
dopma TEKyLIEro KOHTPOJIA 3HAHUM U YCTHBIN
KOHTPOJISl CAMOCTOSITEIILHOW paObOTHI: YCTHBIN ompoc, orpoc,
TECTHUPOBAHUE, KOHTP. padoTa, pedepar pedepar
KOJUTOKBHYM, pedepar u ap. (He MmeHee 2
BHJIOB
Kypcosas pabora . -
Buapl mpoMexyTOUHON aTTecTaluu 3auer 3auer
(3K3aMeH, 3a4eT)
Bcero yacoB o gjucuunJInHe 108 108
«*B  cmyuae  Heobxooumocmu — UCNONIb30BAPUS 6  yueOHOM npoyecce

YACMUYHO/UCKTIOUUMENLHO OUCMAHYUOHHBIX 00pA308aMeENbHbIX MEXHON02Ull 6 mabauye uepes
ciew ykasvigaemcs koaudecmaso yacog pabomul IIIC ¢ obyuarowumucs 07 nposedenus 3aHamuil 8
OUCMAHYUOHHOM (hopmame ¢ npuMeHeHuem 2NeKMPOHHO20 00VHEeHUA»,
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422 O0bEeM pgucumnauHbl U BUAbl y4eOHoOn paboTbl -

3a04Hana
Buapl yueOGHOM paboThI KonnyecTBo yacoB (hopma 00ydeHus - 3a04Has)
Bcero mo many B T.4. TIO CEMETpaM

2 3
KonTakTHas pabora oOydaromierocs ¢ 30 12
mpenoaaBareneM B cooTBeTcTBHH ¢ Y11
AynuTOpHBIE 3aHATHUSA: 30 12
- JIEKIIUHU 8 4
- CEMHUHAPCKUE U MPAKTUICCKUE 3aHATHUS 4
- naboparopHbie pabOThI, MPAKTUKYMBI 22 4
CamocrosiTenpHas paboTa 74 90
dopma TEKyLIEro KOHTPOJIA 3HAHUN U YCTHBIU
KOHTPOJISI CAMOCTOSTEIILHOW paOOTHI: YCTHBIN O1poC, orpoc,
TECTHPOBAHHUE, KOHTP. paboTa, pedepar pedepar
KOJIJIOKBUYM, pedepar u ap. (He MmeHee 2
BHJIOB
Kypcosas pabora . -
Bunbl npoMexxyTOUHON aTTeCcTaluu 3auer 3auer
(9K3ameH, 3a4eT) 4) “4)
Bcero yacos no qucuumuinze 108 1

08

«*B  cnyuae HeobOX0OuMoOcmu  UCNONB308APUS 8  YUEOHOM  npoyecce

YACMUYHO/UCKTIOUUMENIbHO  OUCMAHYUOHHBIX 00pA308amMenbHblX MexHono2uli 8 mabauye yepe3
cewt ykasvigaemces Koauvecmeo uacog pabomwl IIIC ¢ ooyuarowumucs 0nis npogedenus 3aHAmMul 8
OUCMAHYUOHHOM hopmame ¢ npuMeHeHUemM INeKMPOHHO20 00YYEHUSA»,

4.3 Conepxxanue IMCUUIIMHBI. Pacnipenesenne 4acoB 1o TeMaM M BUAAM y4eOHOM

padoTbI
4.3.1Popma o0yueHust - OYHas
Buabl y4eOHbIX 3aHATHI ®opma
AyMTOPHBIE 3AHATHS 3ansaTus Camocro | TeKYyIEro
KOHTPOJIsA
HaumeHnoBaHmue Beero [ jpecnmn Mpastu- | o B ATeNb- maﬂ:ﬁ
pa3/ieioB U TeM qecKHe a0opaTo | yprepakTHB- Has
O — pHast Hoii opme | pabora
> padora
ceMHUHAp
1 2 3 4 5 6 7 8
Tema 1. Beenenue. 8 2 2 - - 4 YCTHBIN
XUMUYECKUH COCTaB orpoc
HedTH
Tema 2. 8 2 2 4 4 YCTHBII
Knaccudukanus Hedtu onpoc
Tema 3. OcHOBHBIE 24 2 2 8 2 12 YCTHBIN
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Ounas

(OUBUKO-XUMHYECKUE
CBOICTBA U MTOKA3aTENH
KayecTBa He(TU U
METOJIBI UX
onpeaeneHus

oIpoc

Tema 4. MeTtoas!
BBIJICTICHUS,
paszneneHus u
OIIpEIETICHUS COCTaBa
HEPTIHBIX
KOMITOHEHTOB

18

YCTHBII
oIpoc

Tema S.
I'eTepoatomubie
COCJIMHEHUS B HEPTH

16

YCTHBII
oIpoc

Tema 6. Hep1p — kax
JUCTIEpCHAsl CUCTEMa U
€€ CBOMCTBa

12

YCTHBIN
0Ipoc

Tema 7. XuMudeckuit
COCTaB ra3os.
OcHoBHBIE (PU3UKO-
XAMHYECKHE CBOMCTBA
razoB. MeToJpI UX
onpeaeneHus

U pacdera

22

12

YCTHBIN
oIpoc

nUToro

108

18

18

18

18

54

4.3.2dopma o0yueHust

3a04YHas

HanmMmenoBanmue
pa3aesioB u TeM

Bcero

Buabl y4eOHbIX 3aHATHH

AyaAuTOpHBIE 3AaHATHS

Jekin
HH

IpakTn-
yeckHe
3aHATHA,
ceMHHap

Jladopato
p-Hast
pabora

3ansaTus
B
HHTEPAKT
HMBHOI

dopme

Camocrto
siTeIbHASK
pa6ora

®opma
TeKyIlIero
KOHTPOJIsA
3HAHUH

1

4

5

6

1.BBenenue.
XHUMHYECKHAHN COCTaB
Hedtu. Knaccuduxanus
He(Tu. OCHOBHBIE
(U3UKO-XUMUYECKUE
CBOMCTBA U MOKa3aTeITH
KayecTBa He(TH U
METOJIbl UX ONIPEACIICHUSI

32

6

24

YCTHBIN
orpoc

2.Metoapl BEIACICHHUS,
pasneneHus u
OTpeJIeJICHUs] COCTaBa
He(DTSIHBIX
KOMIIOHEHTOB.
I'eTepoaTtomMHbIe

38

26

YCTHBIN
oIpoc
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COCTMHCHHUS B HEPTH

3. Hedtp — kax 34 2 - 8 - 24 YCTHBIHN
JUCIIEpCHAsl CUCTEMA U onpoc
€e CBOICTBa
XHUMHUYECKHUM COCTaB
ra3zoB. OCHOBHBIE
(bU3UKO-XMMUYECKHE
CBOMCTBA ra3oB. MeToanl
UX OIpeAesICHUs

U pacyera

3auer 4

UTOro 108 8 22 74

5.COAEP KAHUE JUCIUIIVIMHBI MOAYJIs)

Temal. Beenenne. XuMuuecknii coctaB He(pTH

Ponb yrneBomoponHoro ceipbs B 3koHOMHKE Poccun. O0bem 100buM HeTH U Ta3a.
CooTHoOLIEHHE TEMIIOB PacXoJ0BaHMs M MPUPOCTA 3alacoB YIJIEBOJAOPOJIOB. 3HAUEHHE 3HAHUH O
XMMHUYECKOM COCTaBE U CBOMCTBaxX HE(TEW U ra30B.

Onemenmmuulil cocmas — OTHOCUTEIBHOE COZIepKaHue oTAeNbHbIX dseMeHToB: C, H, O, N, S,
METAJIJIOB U Jp. METOJIOM CXXHUTaHUsl HE(TH 10 TUOKCUAA YIIIepoa U BOAbIL.

@Dpakyuonnvili cocmag — COJEPKAHUE COCTUHEHUH, BBIKUIIAIOMIMX B OINpPEIEIeHHBIX
UHTEpBaJlaX TeMmmepaTryp. TemmnepaTypHble WHTEpBalbl HE(TIHBIX JUCTHIUIATOB: OCH3WHA,
KEPOCHHA, COoJsipa, BaKyyMHBIX (hpakiuii, Ma3yTa, TyApoHa. MeTosl onpeneneHus GpakiMOHHOTO
cocTaBa: IPOoCTas NePEroHKa, eperoHka c nediaermManueil 1 peKTuduKanms.

I'pynnoeoii xumuueckuii cocmag He¢pmu. B coctaB He)TH BXOAAT TPH IPYIIIHI BEIIECTB:

® YIJIEBOJOPO/IbI;
® 'eTEepPOAaTOMHBIE COEMHEHMUS,
® CMOJIBI U ac(aIbTEeHBI.

I'pynnosoii  yeneso0opoomsiti cocmas. B cocrtaBe He(dTH BBICISIOT 4YeThIpe Kiacca
yIJI€BOAOPOAOB:

e  ajkasbl (mapauHOBbIE, METAHOBBIE YIJIEBOJIOPO/IbI);

e HadTeHsl (HUKIONapapuHbI, HIUKIAHbI, TOJTUMETUICHOBBIE YTIIEBOIOPOIBI);
®  apoMaTHUYEeCKHue YIJIeBOJOPO/Ibl (apEeHbl);

e oneduHbL.

Tema 2 Kiaccupuxauumu Hedtu. Krnaccupukanmum HePTH MO XUMHUYECKOMY COCTaBY,
TCHETUYECKUE KIAaCCHU(PUKAIINHU, TEXHOJIOTHYECKHE KIIaCCU(UKAIIHUH.

Ocob6ennoctu xumMudeckoro cocraBa Hedteil IloBomkcko-Ypanbckoit HITI, YiaesHoBCKOM
obmacty, 3anaanoit CuOMpPH U IPYrUux pErHOHOB.

Tema 3.0cHoBHbIE (PU3MKO-XHUMHYECKHE W TOBAPHO-TEXHUYECKHE CBOMCTBAa HeTH H
METO/IbI UX ONpe/ieIeHusl

Ilnomnocms. Onpenenenue. J[nana3oH mioTHOCTEH HEPTH. 3aBUCUMOCTD TUIOTHOCTH HEPTH
OT XUMHUYECKOW MPHUPOABI BXOJSMIIMX B HEE BEIIECTB, (PPAKIMOHHOTO COCTaBa, KOJIMYECTBA
CMOJIUCTO-ac(halbTEHOBBIX BEIIECTB, PACTBOPEHHBIX Ta30B. Pacuer IuioTHOCTH HEPTH MpH
U3MEHEHUSX TeMIiepaTypbl, JnaBieHus. CTaHgapTHbIE METOJbl ONpPENEJCHUsT TUIOTHOCTH:
apeoMEeTpUYECKUl, MUKHOMETPUUECKUH, C IOMOIIBI0 Jab0paTOpHOro HU(PPOBOTO HU3MEPUTEINS
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IUIOTHOCTH kujKocTel. [ImoTHOCTh erasupoBanHON HEPTH.

Monexynapnasa macca. 11oHATHE O MOJEKYISIPHOU Macce «CpelHen» MoiieKyibl. Popmyra
BounoBa s pacuera MoJieKyJIsIpHOM Macchl O€H3MHOBBIX ()pakuuil Mo TemrepaTypam KUIEHUS.
AJJIUTUBHOCTh ~ MOJEKYJsIpHOH  Maccel HepTH. Kpuockonmuueckuil MeTox — ompeneneHHs
MOJIEKYJISIPHOM Macchl HE(PTAHBIX (hpaKLuil.

Baszkocmes. JluHaMuyeckas 1 KHHEMaTHUECKasi BA3KOCTh He(pTH. PU3NUECKUI CMBICIT.
Pa3mepHocTH. 3aBUCUMOCTB BSI3KOCTH OT TEMIIEPATyphl, XUMHUUECKOIO COCTaBa, XUMUYECKOM
CTPYKTYPBI ,MOJIEKYJIIPHOI MacChl U TeMIepaTypbl KUIEHUS YIIIEBOIOPOIOB HE(TH, KOIUYECTBA
PacTBOPEHHOIO ra3a, COJAEPKaHUs U COCTOSHUS CMOJINCTO-ac(albTEeHOBBIX BelecTB U T/. Pacuer
Bs3KOCTH He(TH: popmyia Banbrepa, popmyna OunoHoBa u ap.

Jlasnenue mnacviyennvix napos ([{HII). Ilpaktudyeckoe 3HaYeHUE. DKCIIEPUMEHTAIbHBIC
METO/Ibl OIIPEIEIICHNUS.

Temnepamypa 3acmuléanus. BivsHue XHUMHYECKOTO cocTaBa He(TH Ha TeMIeparypy
3acTeiBaHus. [IpakTndyeckoe 3HAUEHUE TEMIIEPATypbl 3aCThIBAHMS. ODKCIEPUMEHTAJIBHBIE METObI
ONpEIETICHUS.

Temnepamypa eécnviuiku, 60CnIAMEHEHU U camogocniamenenus. 1IpakTnueckoe 3HaYeHHE.
DKCrepuMEHTAIbHbIE METO/IbI ONIPEIETICHHUSL.

Tema 4.MerToabl BblaejieHUs, pa3/leJileHUs] M OINpelejieHHsl CcOCTaBa He(TAHBIX
KOMIIOHEHTOB. MeTo/bl BBIACIEHUS U PA3AEICHUs YITIEBOJAOPOAHBIX KOMIIOHEHTOB: IEPErOHKA U
pextudukanys, aacopouroHHast xpomarorpadus, repmoauddysus, 1uddysus uepes memOpaHsl,

KPUCTAJUTH3AIUS, KOMILIEKCOOOpa3oBaHue. MeTObI BBIICIICHUS M Pa3/ICICHUs HEYTJICBOAOPOTHBIX
KOMIIOHEHTOB: JKOJIOTUYECKHE W TEXHOJOTUYECKHE ACMEKThI BBIACICHUS, BBIACICHUE CMOJIHCTO-
ac(abTCHOBBIX BEIIECTB, Pa3leiiCHHE CMOJUCTO-ac(haTbTEeHOBBIX BEHIECTB. XpoMaTorpaguuecKue
METOJbl aHaJIM3a ra3oB. Bumbl xpomaTtorpaduu: ra30KUAKOCTHAS, KUIKOCTHO-XKHIKOCTHAs, ra30-
a7IcCOpOIMOHHAS, )KHIKOCTHO-aJICOPOITMOHHAS.

Tema 5. 'erepoaTromublie coequHenusi B HeTu. ['erepoaromusie coenunenus (I'AC)
HE(PTU — 3TO XUMUYECKUE COEAMHEHHSI HA OCHOBE YTJIEBOA0PO/IOB JIFOOOI0 KiIacca, CoieprKaline
TaKXKe U Ipyrue XUMUYECKHE 3JIEMEHTHI — CEpPY, a30T, KUCIOPO/, XJIOp, METAJLIBI U T.J.
Cepocooepocawmue I'AC. Conepxanue. DopMbl cepbl: IeMEHTapHast, CEPOBOIOPO]I, MEPKaITaHbl,
amudatudeckrue cyabQuabl U AUCYIb(UIBI, MUKINYECKUE HA()TEHOBBIE CYIb(HIBI, ApOMATHICCKHE
Cyab(uIbL, THO(AHBL THO(DEHBI, U JP.
Kucnopoocooepocawue I'AC nipeAcTaBieHbl COSAMHCHUSIMH, 00IaAFONIIMU KUCIBIMH CBOWCTBAMH
U HEUTpPaIbHBIMU COCTUHEHUSMHU.
Hegmsaunvie kucnomwr: anudaruyeckue, B T.4. HU30NPEHOHUJHbIE; HAPTEHOBbIE, MOHO- U
HNOJHMLMKINYECKUE; apoMaTrndeckue u rudpunnoro crpoenus. Hedrsusle denonsl.. Hetimpanonvle
coedunenus He¢pmu. KeTOHBI, TaKTOHBI, IPOCTHIE U CIOXKHBIE AQUPHI, IPOU3BOIHBIE PypaHa.
Azomcodepaxcawue I'AC TpuHaIeKAT JBYM TIpyINIaM COEAMHEHUM: a30THCTble OCHOBAaHUS U
HEeHTpanbHbIE a30TUCThIE COCAMHEHUS.

Cmonvr u acgharemenvi. ConepkaHue B 3aBUCUMOCTH OT THNA M Bo3pacta HeQTH,
pacnpenenenue no ppakuusam. Cxema oiaenenus CAB u3 nedru.
Cmonvl. DneMeHTHBIN cocTaB. XUMHUECKOE CTpoeHHe. CBOWMCTBA: MOJIEKYJISIpHAs Macca, INIOTHOCTD,
pPacTBOPUMOCTb, CTA0OMITHBHOCTD.
Acghanomenwvr. DnemenTHbINH cocTaB. CBOMCTBA: MOJEKYJspHAs Macca, INIOTHOCTh, TIOBEACHUE NPU
HarpeBaHUM, paCTBOPUMOCTb. XUMHUYECKOE CTPOEHHUE: THOPUIHOCTD, MOTUIUKINYHOCTb.

Tema 6. Hep1b — Kak AucnepcHasi cucTeMa M ee cBoicTBa. MeXMOJIEKYIISIPHbIE
B3aUMO/ICHCTBHSI KOMIIOHEHTOB He(hTH. AccoluaTsl HeTH U CTPYKTYpooOpa3oBaHuE B HEH.
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Knaccudukanus He(TSIHBIX AUCTIEPCHBIX CUCTEM Ha OCHOBE KJIACCUYECKUX MPU3HAKOB AUCIIEPCHOIO
COCTOSIHUS: TIO CTETIEHH JUCIIEPCHOCTH, arperaTHOMY COCTOSIHUIO IUCIIEPCHOM (a3bl U
JUCIIEPCUOHHOM CPe/Ibl U XapaKTepy MOJIEKYJIIPHBIX B3aUMOJAECUCTBUI Ha rpaHuLle paszerna ¢das.
Peonornueckue cBoicTBa HEPTH.

Tema 7. Xumnueckuii coctas ra3on. Kinaccnpukanum razos. Meroabl onpeaesieHust U
pacyera nmokasareJieil KauecTBa ra3os.

KoMmoHeHTHBIH cocTaB ra30B MPUPOJIHBIX, HEPTIHBIX, HE(TE3aBOACKUX, THIPATOB,
KaMEHHOYTOJIbHBIX, CIIAHIIEBBIX; CIIOCOOBI BBIPAXKEHUSI KOMIIOHEHTHOTO COCTaBa ra30B: MOJIBHEIE,
MacCOBbIE, 00BEMHBIE JIOJTH, COACPKaHUE YTIIEBOJOPOIHBIX U HEYTIIEBOAOPOIHBIX KOMIIOHEHTOB.
Oco0eHHOCTH cOcTaBa pa3IMYHBIX Ta30B. Kiaccudukanuu NpupoIHbIX Ta30B M0 XUMHUYECKOMY
coctaBy. OCHOBHBIE CBOMCTBA ra3oB. MouekyinsapHas Macca. [ImotHocTs. OTHOCUTENBHAS
IUIOTHOCTh. AjicopOIimoHHas crocoOHocTh. CocOOHOCTh 00pPa30BBIBATH THAPATHI. 3aBUCUMOCTD
CBOMCTB OT XUMHYECKOT'O COCTaBa, TEMIICPATYPhI U JaBJICHHA.

6. TEMbl IPAKTUYECKHUX U CEMUHAPCKHX 3AHATUIA

Tema 1. Teopum m rumore3pl NPOUCXOKICHHS He(TH W rasa.
3AHSATHE 1
dopma NpoBEACHUS — CEMUHAPCKOE 3aHATHE
Bonpocsl k Teme (711 00CY>KICHUS HA 3aHITHH, JIJIT CAMOCTOATEIILHOTO N3YUYEHUS)
1. Heopranuueckasi Teopusi IPOUCXOXKICHUS HEPTH U Taza.
2. Opranuueckasi TeOpHsl IPOUCXOXKICHHSI HEPTU U raza.

Tema 2. CoBpeMeHHas1 KJaaccupukanmus poccuiickoii HeTH
3AHSATHE 1
dopma NpoBEACHUS - CEMHUHAPCKOE 3aHITHE
Bonpocs! k Teme (Juist 00CYKICHUS Ha 3aHATUH, JUI CAMOCTOSITEIbHOIO U3yUCHHS)
1. Knaccudukanus HepTH 10 XUMUYECKOMY COCTaBY.
2. TexHosjoruyeckas kiaccuukanus HeQTH.

Tema 3. ®usuveckue 1 XUMHYECKHE CBOCTBA HepTH
3AHSATHE 1
®opma NpOBEAECHUS — CEMUHAPCKOIO 3aHATHE
Bonpocsl k Teme (711 00CYXKIEHUS HA 3aHITHH, JIJI1 CAMOCTOATEIILHOTO N3YUYEHUS)
1. OcHOBHbBIE U3UUECKUE CBONCTBA HEPTH
2. X¥MHUY€eCKHe CBOWCTBA HEPTH

Tema 4. AjkaHbl, X 0011asl XapaKTePUCTUKA U CBOICTBA.
3AHATHE 1
dopma MPOBEJICHUS - CEMUHAPCKOE 3aHITUE
Bonpocs! k TeMe (U1 00CyXI€HUS HA 3aHSATHH, TSI CAMOCTOSTEIBHOTO U3YUYCHHUS)
1. OOmras xapakTepUCTUKA AJIKaHOB.
2. duznyeckre CBOKWCTBA AJIKAHOB.
3. XuMHYECKHE CBOMCTBA AJIKAHOB.

Tema 5. Hadrensl, ux o01asi XapakTepucTHKA H CBOMCTBA.
3AHSATHE 1
Dopma A Crpanuma 11u3 11



MuWHMCTEPCTBO Hayku 1 Bbicliero obpasoBaHus PO Popma
YNbAHOBCKUN rOCYapCTBEHHbIN YHUBEPCUTET

-Paboyasi nporpamma no aucumnnuHe «Xvmus HedTn 1 rasa» Ounast

®dopma MpoBEeACHUS - CEMHUHAPCKOE 3aHSATHE
Bonpoch! k TeMe (U1 00CyXI€HUS HA 3aHATHH, TSI CAMOCTOSTEIBHOTO U3YUCHHUS)
1. OOmras xapakTepucTuka HadTEHOB.
2. ®dusnyeckue CBOCTBa HA()TEHOB.
3. XuMH4YeCKHe CBOMCTBA HA()TEHOB.

Tema 6. ApomaTuyecKHe yIrjieBoA0PoOaAbl (ApeHbl), UX 001Iasi XapaKTEePUCTHKA U
CBONCTBA.
3AHSATHE 1
dopma IPOBEICHHUS - CEMUHAPCKOEE 3aAHATUE
Bonpocsl k Teme (711 00CYXKICHUS HA 3aHITHH, JIJII CAMOCTOATEIILHOTO N3YUYEHUS)
1. OOmias xapakTepuCTHKa apeHOB.
2. ®u3NYeCcKUe CBOMCTBA apEHOB.
3. X¥MHUYECKHE CBOICTBA apEHOB.
Tema 7.CoBpeMeHHbIe METObI pa3/ie/ieHUs, NePepadoTKN U OUYMCTKU HePTAHBIX
KOMIIOHCHTOB.
3AHSATHUE 1
dopma IIPOBECHHUS - CEMUHAPCKOE3AHATUE
Bonpocsl k Teme (711 00CYXKIEHUS HA 3aHITHH, JIJII CAMOCTOATEIILHOTO N3YUYEHUS)
1. I[Ipsimas meperonka HeTH.
2. MeToasl ecTpyKTUBHOM niepepadoTKu HeTH.
3. MeTopl OUUCTKU U 00IaropaxxuBaHus HEPTSIHBIX KOMIIOHEHTOB.

Tema 8. I'erepoaToMHbIe cOeMHEHNS B He(PTUY.
3AHSATHUE 1
®dopma NpoBEAECHUS - CEMUHAPCKOE 3aHATHE
Bonpocsl k Teme (711 00CYXKISHUS HA 3aHITHH, JIJI CAMOCTOSATEIIBHOTO N3YUYEHUS)
1. Cepocoaepxaiiiye COeTUHEHHS B HEPTH.
2. Kucnopoacozaepskamiue coeTMHeHHs B HEDTH.
3. AzoTcoaepikaliue CoeTMHEHUS B HEPTH.

Tema 9. YriieBonopoaHnbie rassi.
3AHSATHUE 1
®dopma NpoBEAECHUS - MPAKTUUECKOE 3aHATHE
Bonpocsl k Teme (11 00CY>KIEHUS HA 3aHITHH, JIJII CAMOCTOATEIILHOTO N3YUYEHUS)
1. ®U3MKO-XUMHYECKUE CBOMCTBA I'a30B.
2. Iloka3aTenu KayecTBa ra3oB, MOPSAOK UX pacyeTa U ONpPeacIICHUS.

[IpakTuueckue (CeMHHapCKuE 3aHSTHSI) MPEACTABISAIOT COOOW JeTanu3aluio JEKIHMOHHOTO
TEOPETUUECKOI0 MaTepuajia, IPOBOAATCA B LIENAX 3aKPEIUICHHsS Kypca M OXBaThIBAlOT OCHOBHBIE
pasnensl.

OcHoBHO# (hopMO¥i TPOBEIEHUS] CEMUHAPOB M NMPAKTUYECKUX 3aHATHH ABISETCA 00CYyKICHUE
Haubosiee MpOOJIEMHBIX M CIOXHBIX BOIIPOCOB IO OTAEJIBHBIM TE€MaM, a TAaKKe pelleHUe 3a1ay U
pa3bop MpUMEpOB M CUTyallUd B ayAMTOPHBIX YCJIOBUAX. B 00s3aHHOCTH mperojaBaTessi BXOJT:
OKa3aHUE METOAMYECKOI MOMOIIM U KOHCYJIbTHPOBAHHE CTYJEHTOB IO COOTBETCTBYIOIIUM TeMaM
Kypca.

AKTUBHOCTh Ha MpPaKTHUYECKUX (CEMHHAPCKUX) 3aHATHUSAX OLIEHUBAETCS IO CIIEAYIOIUM
KPUTEPUSAM:

e OTBETHI HA BOIIPOCHI, IIPEIaracMple MPeNnoaaBaTeiieM;
® Y4YacTHE B JUCKYCCHSIX;
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® BBINOJHEHNE POEKTHBIX U UHBIX 3a/laHUI;

® aCCHCTHPOBAHME MPENOAABATEIIO B IPOBEIECHUY 3aHATHI.
Jlokyiazpl 1 ONIIIOHUPOBAHME JIOKJIAI0B IIPOBEPSIOT CTENEHD BIIAaJEHUS TEOPETUYECKUM MaTEpHaIOM,
a TaK)Ke KOPPEKTHOCTb U CTPOrOCTh PACCYKIECHUIN

7. JABOPATOPHBIE PABOTBI (IABOPATOPHBIN IPAKTUKYM)

JlaGopaTopHas paGora Nel Ilpumenenne coBpeMeHHOM Kiaaccu(pukanun HeTH P OLICHKE ee
KayecTBa.
Lenp paboTbl — M3yyeHHE COBPEMEHHOH Kiaccu(UKaluu HePTH U MOPAJOK OLEHKH IO ee
HOPMHUPYEMBIM IOKa3aTessiM KayecTBa He(TH.
Jlaboparopnasi padora Ne2 Omnpenesnenne MJIOTHOCTH HedTH .
Llenp paboThI - M3yuyeHUE METOJUKU OMNpPENEICHUs IUIOTHOCTH HEPTH U IPUMEHSEMOTO
71a00paTOPHOTO 0O0PYAOBAHUS
JlabopaTropHnasi padora Ne3 Onpenenenne (ppakuuoOHHOT0 cocTaBa HedTH.
Llenb paboThl - M3yueHHE METOJUKH onpezeneHus (pakMOHHOIO cocTaBa HeTH
¥ IPUMEHSIEMOTO J1a00paTOPHOTO 000PYI0BAHUS

JlabopaTropnasi padora Ne4 Omnpenesienne cojaep:KaHusi BOAbI B He(TH.
[enb paboThl - M3y4eHHE METOJIUKU ONpe/esieHus (PPaKIMOHHOTO cocTaBa HEQTH
¥ IPUMEHSIEMOTO J1a00paTOPHOTO 000PYI0BAHUS

JlabopaTropnasi padora NeS5S Omnpenesenune cojaep:KaHusi MexX. npumeceii B HegpTu
Lenb paboTel - U3yuyeHHE METOAMKH OMPEAEICHUS COJECPKAHUST MEXaHMUECKUX pUMecen
B HE()TU U IPUMEHIEMOr0 JabOpaTOpHOTro 000pY10BaHUS

JlabopaTropnasi padora Ne6 Omnpenesnenune copep:kaHusi cepbl B HedTH
Lenb paGoThl - HM3ydeHHE METOAMKH ONPEACICHUS COAEPKaHUs cepbl B HE(YTH U MPUMEHIEMOTO
1a00paToOpHOTo 000pY10BaHUS

JlabopaTropnasi padora Ne7 OmnpenesieHHe cocTaBa ra3oB XpoMaTorpaguyecKuM MeTo10M.
Ilenp paboThl - M3y4YEHHE METOJIMKU OMNpEeNIeHHs COCTaBa ra3oB XpoMaTorpaduieckuMm
METOJIOM U MPUMEHSIEMOT0 JJabopaTOpHOro 00opy10BaHUS

JlabopaTropnasi padora Ne§ Buabl ananu3oB HeTH, UX coJep:KaHUE U MOPSIAOK MPOBeIeHUsI
U opopmireHHs.
HGJ'II) pa60TBI - H3Y4YCHHC BHUJOB aHAJIN30B He(bTI/I, nopsaKka ux nmpoBECACHUA U NOKYMCHTAJIBHOT'O
odopmiieHUs

8.TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT U PE®EPATOB

Jlannbiit BUa paboTsl He peaycMoTpeH Y11

9. NIEPEYEHD BOITPOCOB K OK3AMEHY (3BAUETY)

1. Teopun npourcxoxaeHust HehTH, UX KpaTKash XapaKTepUCTHKA.
2.Hedts, ee cocTaB 1 KpaTkasi XapaKTepUCTHKA.
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3.OneMeHTHBIN cocTaB He(PTH, €r0 XapaKTePUCTHUKA.

4.I'pynmnoBoi yriaeBOJOPOAHBIN cOCTaB HEPTH, €ro XapaKTepPUCTHKA.

5.®pakIMOHHBIN COCTaB HE(PTHU, €r0 XapaKTEePUCTUKA.

6.Hedtu Poccun, nx xapakrepucTuka U COBpeMEHHas KIIacCU(pUKAIIUS.

7.0cHOBHBIE CBOMCTBA HEPTU, UX KpaTKasl XapaKTEPUCTHKA.

8.OcHOBHBIE HaMpPaBIEHUS UCTOIB30BaHMUI HEPTH U HEPTENPOAYKTOB B SHEPreTHKE.
9.0cHOBHBIE HAIIPABJIEHUS UCIIOJIb30BaHUS HEPTH U HEPTENPOAYKTOB B HEPTEXUMHUHU.
10.CoctaB u 00111251 XapakTepUCTUKA MIPUPOIHBIX T'a30B

11.YraneBogoponsie ra3sl, UX KiacCH(HKAIHSA U XapaKTePUCTHKA

12.0cobenrocTH (UIBTpAMA HEHHPIOTOHOBCKUX KHIKOCTEH.

13. YcTaHoBuBIIEECS U HEYCTAaHOBHBIIEECS IBHKEHHE )KUIAKOCTH B TIOPUCTOH cperie.

14. Omnpenenenue koun4ecTBa He(TH U3BICUEHHON U3 IJIACTA YEPE3 CKBAKUHY IIPH IOCTOSHHOM Jle0uTe
rajepeu.

15. Omnpenenenue KoauyecTBa He(TH U3BICUEHHON N3 IUIACTA YePe3 CKBAXKUHY IPU IIOCTOSIHHOM
NPOTHUBOJIABJICHUH B Tajiepee.

16. JIBrmyKeHUE KUIKOCTH B TPEUIMHOBATHIX U TPEIIUHOBATO — IIOPUCTHIX Cpeiax.

17. CMmemmBaronmecs: 1 HECMEITUBAIOIIUECS YKUIKOCTH.

18. ®unbTpanus 1ByX(}a3HBIX KHUIKOCTEH B TOPUCTHIX Cpeaax.

19. ®unpTparus TpéxdasHBIX JKUIKOCTEH B IOPUCTHIX Cpeax.

10.CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCA

Copepxanue, TpeOOBaHUS, YCIOBHUS M TOPSIOK OpraHU3alMU CaMOCTOSITENFHOM padOThI
oOyJaromuxcs ¢ y9eToM (OpMbI OOyYEHUS OIpPENeNsItoTcss B cOOTBeTCTBUU C «IlomokeHreM 00

OpraHU3alMM CaMOCTOATENIbHOW PaboThl 00yUaroIuXcs», YTBEPKICHHbBIM Y4eHbIM coBeToM Y'Y
(mporoxon Ne8/268 ot 26.03.2019 1.).

®opma o0yueHus — ounas.

®opma
Bua camocrositeJibHOH padoThl KOHTPOJIA
(npopabomka yyebno2o mamepuana, Obbem | (nposepka
HasBaHue pa3ae/ioB u TeM peuerue 3a0ad, 00KNao, B pewenus
J1a60pamopHas, KOHMPOAbHAsL paboma, yacax 3ao0ad,
no02omosKa K coave 3avema, u op.) pechepama
uop.)
1.Benennue. e [IpopaboTka yueOHOTO MaTepuaiia ¢ 4 YCTHBIN
XHWMHYECKUHN COCTaB UCIIOJIb30BaHUEM PECYPCOB YUeOHO- omnpoc,
HeTH METOAMYECKOTO U HH()OPMAITHOHHOTO 3a4eT
obecrnieueHns TUCITUTLTNHBL,
IToaroTroBska Kk ciade 3adera
2 Knaccudpuxanuu nedptu. | o IIpopaboTka y4eOHOIro MaTepuaia ¢ 4 YCTHBIA
UCTIOJIb30BaHUEM PECYPCOB YUEOHO- orpoc,
METOIUYECKOr0 U HH(POPMAITMOHHOTO 3a4eT
oOecreYeHNs TUCITUTUTNHBL,
e [loaroroska K ciade 3adera
3.0OcHOBHBIC (PU3HKO- e [IpopaboTka yueOHOro MaTepuaia ¢ 12 YCTHBIN
XUMHYECKHE U TOBAPHO- MCIT0JIb30BAaHUEM PECYPCOB yIEOHO- onpoce,
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TEXHUYECKHE CBOMCTBA METOMYECKOT0 U HH(POPMAIIIOHHOTO 3a4eT
He(TU U METOMBI UX obecrnevueHns TUCITUTLTNHBL,
OIPECIICHU e JloaroroBka K ciade 3aueTa
4.Mertonbl BBIIEIEHNUS, e [IpopaboTka y4eOHOr0 MaTepuaa ¢ 8 YCTHBIN
pasneiaeHus u UCTIOJIb30BAHUEM PECypPCOB YUEOHO- onpoc,
onpeacICHUA CoCTaBa METOAMYECKOT0 U MH(YOPMAIIIOHHOTO 3a49€T
HE(TAHBIX KOMIIOHEHTOB obecrneueHns TUCITUTLTNHBL,
e [loaroroBka k craue 3ayera
5.T'erepoaTtomHbIe e [IpopaboTka yueOGHOrO MaTepHana ¢ 8 YCTHBI#
COeIMHEHHUSI B HEDTH UCIIOJIb30BAHUEM PECYypPCOB YUEOHO- 011poc,
METOIUYECKOro U HHGOPMAITMOHHOTO 3a4eT
obecreueHus TUCIUILITUHBI;
e [loaroroBka k crade 3a4era
6.Hedrs — xax ¢ [IpopaboTka yueOGHOro MaTepuaia ¢ 6 YCTHBIA
JUCTIEpCHAs CUCTEMa U €€ | MCIOJB30BaHUEM PECypCoB yueOHO- 011poc,
CBOMCTBA METOIUYECKOr0 U HHGOPMAITMOHHOTO 3a4€T
obecrieueHus TUCIUTLTUHBI;
e [loaroroBka k crade 3a4yera
7. XUMHUUYECKHIA COCTaB e IIpopaboTka yueOGHOro MaTepuaa ¢ 12 YCTHBIH
ra3oB. Kiaccudukanuun UCTIOJIb30BaHUEM PECypCOB yUeOHO- ompoc,
rasos.. MeToibl METOAMYECKOT0 U MH()OPMAIIHIOHHOTO 3a4CT
OIPEJICIICHUS U pacyeTa o0ecrieueHnsT TUCHUITINHEL,
roKa3areJie KayecTna e TloaroroBka K ciade 3ayera
rasos.

11. YYEBHO-METOJINMYECKOE 1 HWH®OPMAIIMOHHOE OBECIIEYEHUE

JUCLUILINHBI

a)CnmMcoK peKoMeHIyeMOH JHTepPaTypbl

OCHOBHAas

1. . demuenko B. C.XuMus ¥ TEXHOJIOTHS TOPIOYET0 U CMa30YHBIX MAaTEPUAJIOB : yueO.
nocobue / B. C. Jlemuenko, JI. @. iBanos, A. ®. I'openkos. - JI., 1971. - 272 c.

B DK — 38 JK3.

2. T'eonorus u reoxumus HeTH U raza : yueonuk / O. K. baxxenosa, 0. K. bypnun, b. A.

Coxkounos, B. E. Xaun. — M. : MockoBckuii rocy1apCTBEHHbIN YHUBEpCUTET UMeHU M.B.
JlomonocoBa, 2012. — 432 ¢. — ISBN 978-5-211-05326-7. — TekcT : 31eKTPOHHBIH //

DnexTpoHHOo-0ubnuoreyHas cucremMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/13049.html

3. Tlonomapesa, I'. A. YrneBonopoasl HeTH U raza. Pu3nKo-XUMHUYECKHE CBOICTBA : yueOHOe
nocobue / I'. A. [lonomapeBa. — OpenOypr : OpeHOyprckuii rocyAapcTBeHHBIN
yausepcutet, ObC ACB, 2016. — 99 ¢. — ISBN 978-5-7410-1411-0. — Texcr :
ANIEKTPOHHBIH // DnekTpoHHO-Onbmuoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/61419.html

JOINOJTHUTECJIbHAaA

1. 1 Apymionos, B. C. Opranuyeckasi XuMHsI: OKUCIUTENbHBIC TIPEBPALICHUS METAaHA : y4eOHOe
nocobue 11 By3oB / B. C. Apytionos, O. B. KpbuioB. — 2-e uzn., ucnp. u gon. — Mocksa :
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WzparensctBo HOpaiit, 2019. — 371 ¢. — (ABTOopckuii yueObnuk). — ISBN 978-5-534-
04314-3. — Tekcr : anekrponnsiit // OBC FOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/438501

CononoBa, H. JI. Xumuueckasi TEXHOIOTHS IepepadOTKU HeTH U ra3a : yueOHoe mocodue /
H. JI. Conoposa, /1. A. XanukoBa. — Ka3zans : KazaHckuil HallmoHaJIbHBIN
UCCIIEIOBATEIbCKUN TeXHONOrnyeckuit yuusepeutet, 2012. — 120 ¢. — ISBN 978-5-7882-

1220-3. — TekcT : aneKTpOoHHbIH // DnekTpoHHo-0nbmroreyHas cucrema [IPR BOOKS :
[caiit]. — URL: http://www.iprbookshop.ru/62720.html

Ps6oB, Bragumup JIimutpueBnd. Xumus HedTH U Ta3a : yued. mocodue ajis By30B IO
Hanpasil. MoAroT. guruiomup.crenuanucto 130500 "Hedreras. neno" / Ps6os Bnagumup
Hmutpuesud. - M. : @opym, 2011. B 3k — 6 3k3.

Xumus He)TH ¥ ra3a : yued. mocodue mo cren. XuM. TeXHOJOTHUs TOIUINBA

yriepoJi. MaTepuaioB" / o

pen. B. A. TlpockypsikoBa, A. E JIpabkuna. - JI. : Xumust, 1989. - 424c¢.. B 3k — 5 3Kk3.

Mensenesa, Y. b. [Ipuximannas xumus. XUMHS ¥ TEXHOJIOTHS TTOATOTOBKU He(TH : yueOHOE
nocobue / U. b. Measenena, T. H. Kauanosa, P. I'. Taramesa. — Kazans : Kazauckuii
HaIlMOHAJIBHBIN UCCIE0BATEIbCKUNA TEXHOJOTUUECKUM YHUBepcuTeT, 2012, — 81 ¢. —
ISBN 978-5-7882-1273-9. — TekcT : 37eKTpOHHBIN // DIEKTPOHHO-OMOINOTEUHAs CHCTEMA
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/63968.html

y4ueOHO-MeTo A4 ecKas
1.Hedrenpoayktsl : yuebHO-cmipaBouHoe nocooue. Y. 1 : Knaccudukarus, HoMEHKIaTypa,
HOpMaTuBHBIE TpeboBaHMs K KauecTBY / A. W. Ky3nenos [u ap.]; Yal'V, UODBT. - YiIbsHOBCK :

yal'y,

2018. - 248 c. — Pexxum nocryna:

http://lib.ulsu.ru/MegaPro/Download/MObject/1221/Kuznecov2018-1.pdf

2.Meonorusa HedTW 1 rasa : nabopaTopHbIN NpakTukym / B. A. T'pnauH, E. HO.
TymaHoBa, A. A. PoxxHoBa, M. I1. NlonosaHoB. — Ctasponosib : CeBepo-
KaBka3ckunm penepanbHbin yHusepcuteT, 2015. — 91 ¢. — ISBN 2227-8397. —

TekcT

: DNIEKTPOHHbIN // dNEeKTPOHHO-bnbnnoTeyHasa cuctema IPR BOOKS :

[canT]. — URL: http://www.iprbookshop.ru/63080.html

L

Menua.

21l ‘]."lll][‘l‘ll u“(l) HMALOHLI'OHO I}OIH:\-ITFII?}IIIIH.‘\diU“ 'H,"OH.‘!".E'HL'
— T D ' e ) T —oF0y N
’ Iy )11 / . A . 13 . 1)
I Y / i"-.” gl o ¥ At o FU=T"VTIV ]

:OHI’,Hnnm_‘_m_‘)
0) nmporpamMMHoe ofecrnieueHue ------
B) npodeccHoOHATbHBIE 0a3bI TaHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE CUCTEMBbI:

1. D1eKTPOHHO-0UOJIMOTEYHbIE CUCTEMBbI:

1.1. IPRbooks : 3nekTpoHHO-OMOIMOTEYHAs cHCTeMa : calT / rpymma komnanuid A ITu Ap
- CaparoB, [2020]. — URL: http://www.iprbookshop.ru. — Pexum pocrtyma: s

3apEruCTPUp. MOJIb30BaTENCH. - TEKCT : AIIEKTPOHHBIH.
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1.2. TOPAUT : osnekrpoHHO-6MONMOTeuHas cucTema : caiit / OOO DieKTpoHHOE
usnarensctBo FOPAMT. — Mockaa, [2020]. - URL: https://www.biblio-online.ru. — Pexum poctyma:
JUISL 3apETUCTPUP. MOJIB30BaTENEH. - TEKCT : 3IIEKTPOHHBIM.

1.3. KoHCyJbTaHT CTydeHTa : DJICKTPOHHO-OmOIMoTeuHas cucrema : caidt / OOO
[onurexpecypc. — Mockaa, [2020]. — URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum ngoctyma: ans
3apEruCTPUp. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIM.

1.4. Jlanb : snekTpoHHO-OHONMOTeuHas cucrteMa : cait / OOO 3BC Jlanp. — CaHKT-
[lerepOypr, [2020]. — URL:  https://e.lanbook.com. — Pexum pgocryma: naas 3apeructpup.
1oJIb30BaTeNne. — TeKCT : 2IEeKTPOHHBIN.

1.5. Znanium.com : 351eKTpoHHO-OUOIMOTEUHas cuctema : cailt / OOO 3HanuyM. - Mocksa,
[2020]. - URL: http://znanium.com. — Pexxuim octyna : sl 3aperucTpup. moyib3oBareseil. - Tekcr :
3JIEKTPOHHBIMN.

1.6. Clinical Collection : xoyekuus [UIsi MEAMLMHCKUX YHUBEPCUTETOB, KJIMHUK,
METUITMHCKUX OMOIMOTEK / EBSCOhost : [moprai]. - URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6beb-
218513e0876a%40sessionmgr4008. — Pexxum mocTyma : ajis aBTOpU3. MOJb3oBatenend. — TekcT :
3JICKTPOHHBIN.

2. Kouncyasrantllimoc [DnextpoHHslid pecypc]: cmpaBouyHasi mpaBoBas cuctema. /OO0
«Koncynbrant ITmoc» - DnektpoH. naH. - Mocksa : Koncynsrantlnroc, [2020].

3. ba3pl JaHHBIX NEPUOANYECKUX U3TAHMI:

3.1. ba3a JaHHBIX NEPUHOJAMYECKHX M3JaHUM : >eKTpoHHbIe KypHaitsl / OO0 UBUC. -
Mockasa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum mocTyma : yist aBTOpH3.
1oJIb30BaTeNne. — TeKCT : 2IEeKTPOHHBIN.

3.2. eLIBRARY.RU: HayuHas »snexkTpoHHass Oubmuorteka : cailt / OOO Hayunas
OnektponHas bubnuoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexum goctyma : st
aBTOPU3. NIOJIb30BaTENIEH. — TEKCT : JIIEKTPOHHBII

3.3. «Grebennikon» : snekrponnas 6ubnuoreka / U]l I'pebennukoB. — Mocksa, [2020]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexum goctyma : sl aBTOpH3.
1oJIb30BaTeNne. — TeKCT : 2IEeKTPOHHBIN.

4. HanmoHaJibHasi 3JIeKTPOHHAsE OUOJIMOTeKa : DJICKTPOHHAsE OMOIMoTeka : (demepanbHas
rocyJapcTBeHHass MH(OpManuoHHas cucteMa : cat / MunucrepctBo KynbTypel PO ; PI'b. —

Mocksa, [2020]. — URL: https://H36.pd. — Pexxum poctynma : ajis TOJb30BaTeNIed HAy4YHOH
OoubaroTeku. — TEKCT : AIeKTPOHHBIH.
5. SMART Imagebase / EBSCOhost : [mopran]. — URL.:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2f18¢c552a76d8229047223a7d6dc9c&custid=s6895741. — Pexum poctyma : i aBTOPU3.
nojb3oBareneil. — M3o0paxeHue : 3JeKTPOHHBIE.

6. ®enepanbHbie HHPOPMAIMOHHO-00pa30BaTeIbHbIE MOPTAJIbI:

6.1. EnnHoe OKHO jaocTyma K 00pa3oBarelbHBIM pecypcam : (eaepaibHblii mopran /
yupeaurens GT'AOY JAI10 LPI'OIT u UT. — URL: http://window.edu.ru/. — TeKCT : 371I€KTPOHHBIH.

6.2. Poccuiickoe oOpa3zoBanme : ¢enepanbHblii moptan / yupenutens GI'AOY IO
HIPT'OIT u UT. — URL: http://www.edu.ru. — Tekcr : 31eKTpOHHBIH.

7. O0pa3oBareinbHbIe pecypesl Yal'y:

7.1. Daextponnass Oumoauoreka Yal'y : momyns ABHUC Mera-ITIPO / OO0 «Jlata
Okcnpeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum poctyma : Ais MOJIb30BaTesei
Hay4yHOU OmbOmmotexu. — TeKCT : AIeKTPOHHbIH.

7.2. Oopa3zoBarenabnblii moprai Yal'y. — URL: http://edu.ulsu.ru. — Pexxum noctyna : st
3apErucTp. MoJab30BaTenaeh. — TEKCT : JIIEKTPOHHBIM.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JTUCIUIIJIMHBI

Ay,I[I/ITopI/II/I IJI IIpOBCACHUA JIEKIUHA U CEMHUHAPCKUX 3aHﬂTHI>i, AJI1 IPOBCACHUA TCKYLIECTO
KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ aTTeCTally, I'PpyIIIOBBIX U HHAUBUAYAJIbHBIX KOHCYJ'ILTaI_II/II\/’I.

AyauTOpUN YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON MeOenblo, yueOHOM T0CKOM. Ay IuTOpun
JUIS TIPOBENIEHUsI JICKIMH 000pyIOBaHbl MYJIBTUMEIUIMHBIM 000pYAOBaHHEM JJISl MPEIOCTABICHUS
uHpopManuu OOJIbLIONW ayJUTOPUU. AYAUTOPUU IS MPAKTHUECKUX 3aHATHH YKOMIUIEKTOBAHBI
MakeTaMu M oOpasuamu obopyaoBanus. [lomemieHus Ayt caMOCTOSTENbHOM pabOThl OCHAIEHBI
KOMIIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOYeHHs K ceTu «MHTepHeT» u obecnieueHueM
JOCTyNa K 3JIEKTPOHHOM HH(OPMAIMOHHO-00pa30BaTeIbHON cpelie, 3JIEKTPOHHO-OMOINOTEeUHOM
CHUCTEME

13.CIIEIMAJIBHBIE YCJIOBUA JJ OBYYAIOIUXCA C OI'PAHUMYEHHbBIMHU
BO3MOXKHOCTAMMU 310POBbA

B cnyuae He00X0AMMOCTH, 00yYarOIIMMCS U3 YUCIIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3710pOBbsI (II0 3asBJICHUIO0 OO0YYarOIErocs) MOTyT MpeAaraTbCsl OJHU M3 CIEIYIOIUX BapUaHTOB
BOCTIpUATHUS UHOPMAIIUHU C YUETOM MX UHAMBHUIYyaIbHBIX ICUXO(PU3UYECKUX 0COOEHHOCTEH:

— JUIsl JIUL C HapyIICHUSIMH 3PEHUs: B NeUyaTHOH (opMe yBeJIMYEeHHBIM HIpUpTOM; B (hopme
3JIEKTPOHHOTO JOKYMEHTa; B ¢hopme ayanodaiina (mepeBoj; yaeOHbIX MaTepHaIOB B ayauodopmar);
B MeyaTHOM ¢opme Ha sA3blke bpailnsg; WHIAMBUAyalbHBIE KOHCYJIbTAllUM C MpPUBJICUECHHEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIMBUAYAJIbHBIC 331aHUS U KOHCYJIbTALIUY;

— JUISL JIUI] C HapyLICHUSIMHU CllyXa: B NedaTHOH (opme; B (opMe 3IEKTPOHHOTO JOKYMEHTa,
BU€OMaTepUanbl ¢ CyOTUTpamMM; WHAMBHUIYyalbHble  KOHCYJbTAlMM C  IPUBJICUCHHEM
CYpZIOTIepEeBOIUMKA; MHANBUAYAIbHBIC 3aJJaHNsl U KOHCYJIbTALIUY;

— JUISL JIUI] C HapyLIEHUsIMH OMOPHO-/BUIaTEIbHOIO ammapara: B nedaTHod ¢opme; B ¢popme
3JIEKTPOHHOT'O JIOKyMEHTa; B (popme ayauodaiina; HHIUBUIYaTbHbIE 3a1aHUS 1 KOHCYJIbTAIHH.

«B cnyuae neobxooumocmu uCnonb308aHUs 8 Y4eOHOM npoyecce 4YacmuyHO/UCKIIOYUMENbHO
OUCMAHYUOHHBIX 00PA308AMENbHBIX MeXHONI02Ull, opeanusayus pabomsi IIIIC ¢ obyuarowumucs c
OB3 u uneanuoamu npedycmampusaemcss 8 31eKMpPOHHOU UH@POPMAYUOHHO-00PA308aMeNbHOU
cpeoe ¢ yuemom ux UHOUBUOYATbHBIX NCUXOPUUUECKUX 0CODEHHOCIEN.
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(noonucw) (OonxrcHocmy) (DHO)

Dopma A Crpanuma 18u3z 11



MuWHMCTEPCTBO Hayku 1 Bbicliero obpasoBaHus PO
YNbSHOBCKUI rocyAapCTBEHHbIV YHUBEPCUTET

Popma

-Paboyasi nporpamma no aucumnnuHe «Xvmus HedTn 1 rasa»

Ounas

Dopma A

Crpanwnma 19u3 11



