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1. Ilesm 1 3212494 0CBOEHMS IHCIMILITHHDI

Hexs puenunumunt: hopmuposanue y o0y4aromuxcs 3HaHui 0 cocTaBe U CBOMCTBAX HeTaHBIX
CHCTEM PasiTHYHOro NPOMCXOXKACHUS, O METOAAX MX MCCIIEA0BAHHS ¥ O B3aHMOCBS3H MEKJly COCTABOM
1 QU3HKO-XHMUYECKHMHU CBOHCTBAMHY HedTH.

3ajaun IHCHMILUIMHBL:

—  M3YHCHHC OCHOBHBIX IDYIII YIJIEBOJOPOIOB M TeTEPOAaTOMHbIX COEJIMHEHUH, BXOAALIUX B CO-
cTaB HedTH;

— Pa3NMYUH B CTPOCHHH M (DHU3MKO-XHMUYECKHX CBOMCTRAX HHJMBU/YAIBHEIX YTTIEBOIOPOIOB
KaK OCHOBHBIX KOMIIOHEHTOB He(TH, NPHPOIHBIX Ta30B M APYTHX BHIOB YIJIEBOJIOPOIHOTO CHIPhS;

— MCTOLOB pasNe/IeH sl MHOTOKOMIIOHEHTHBIX HEQTAHBIX CHCTEM;

— TPHYIMH (DOPMHPOBAHHS HE()TAHBIX AHCIIEPCHBIX CHCTEM M HX KOJUIOHJHO-XHMHYUECKHX
CBOMHCTB;

— THIIOTE3 IPOUCXONK/ICHHS He(TH.

2. MecTo {HCUMIUINHBI B crpykrype OIIOII BO

Hucnummna  «Xumus HeTH M rasa» OTHOCHTCS K HCIMILIMHAM 00s3aTebHOM yacTH,
bopmupyemoit yuacTHEKaME 00pasoBaTebHBIX OTHOLIEHHMI y4e0OHOrO 11ana.

Heobxommmevu ycoBusimu miist ocBoerus JHUCHHIIIMHEL SBJISIOTCS

3HaHMe:

—— OCHOBHBIX THIIOTE3 MPOHCXOXK/IEHHS HEQTH; KOMIIOHEHTHOrO COCTABA He(TH H Jpyrux yrie-
BOJIOPOMHBIX CHCTEM MPHPOAHOIO M TEXHOI'€HHOr'o TIPOMCXOX/IEHNS, XHMHYECKHX H (DH3HKO-
XHMHYECKHX CBOHCTB OCHOBHBIX IPYIIII YTIICBOJIOPOJIOB M FETEPOATOMHEIX COEIHHEHHI HedTH, MeTo-
/0B pasleiCHAs MHOTOKOMIIOHEHTHBIX He(TSHBIX CHCTEM; DPAas/IUYHBIX BapHAHTHI IepepaboTKH
HE()TH, BO3MOXKHEIX XHMHUUECKUX B3aHMOJICHCTBHI KOMIIOHEHTOB HE(TSHBIX CHCTEM c XHMHYECKHMH
PCarcHTamMu, ACTIONIb3YEMBIMU B HE(TENPOMBICIIOBOH XHMHH.

yMeHus:

YCTpaHEHHUH.
BJIaJIeHHE:

XHMHUHCCKHX CBOHCTB He()TH, METO1aMH KadecTBEHHOTo KOJTHYECTBEHHOI0 aHaJIu3a MHOIO-
KOMIIOHEHTHBIX CHCTEM, METOAMH OIMCAHUS CBOHCTR MHOT'0-KOMIIOHEHTHBIX CHCTEM.

Conepxanne IUCHMILIMHBI sBIIsleTCS JIOTHYECKHM [IPOJOJIKCHHEM COJEPKAHHS NUCIIUILIHH
«XHMHS» H CIYNHUT OCHOBOM ISl OCBOCHHS AuciumH «Iloarotoka medrr u rasa k TPaHCIIOPTY »,
«COOop ¥ NOArOTOBKA CKBAXHHHOI HpORyKIHH», «MeTons! yBemiuenus nedreotnaun ILTIACTOBY,

3. PesyabTarsl 00y4eHMs 10 JHCHHILIHHEe

[Iponece usyuenns nucuunmmmne: HANpaBJIeH Ha (POPMUPOBAHHE CIIE/TYIOMIHX KOMIICTEHITHI:

Tabnumna 3.1
Koa v Haumenosanne
Koa v HaumeHoBanmne MHIKATOpA JOCTHXeRMA Koa v Haumenosaumue pesynbTaTta 06y4eHHs o

KOMIIETEHLIHH HCLIUILT

Komnetenuun (MJIK) e

OIIK-1. Cniocoben pemats OINK-1.3 Onpenenenue 3name: XapaKTepHCTHKH XUMHYECKOro npouecca
3a/1a4M, OTHOCAIIMECS K XapaKTepUCTHK XHMHYECKOr0 | (sBNEHHS), XapaKkTepPHOro 1A 06beKToR
npogeccHOHANBHOM npouecca (sBneHus), npodeccHonansHol ACATENBHOCTH, HA OCHOBE
ACATENILHOCTH, IPHMEHSs XapaKTEPHOTO 1St 00beKTOR IKCIEPUMEHTALHBIX HCCIe10BaHMi (31)
METO/IbI MOJIETUPOBaAH S, npogeccuoHanbHOM Ymems: onpenenstn XapaKTePHCTUK XHMHYECKOro
MaTeMaTHYECKOro aHa/Iu3a, JACATEIbHOCTH, Ha OCHOBE npouecca (sBeHNA), XaPaKTEPHOTO /IS 0GLEKTOR




Kox u naumernosanne

Kon u nanmenosanue

Kon n naumenosanue pesynsrara oby4eHus o

HHIUKATOPa AOCTHAKEHHA
KOMIETeHLIUH JHCLMIUTHHE
- komnerenuuu (MIIK)
€CTECTBCHHOHAYYHbIE 1 IKCTIEPUMEHTAIbHBIX npodeccHoHaNBLHOM ACATENLHOCTH, HA OCHOBE
00IeHHKeHEPHBIE 3HAHUS HCCIIeI0BaHMH IKCIIEPUMEHTANLHBIX Heclle10Bakuii (V1)

Bnademw.: Metonukamu OINpeNeNIEHHs XapaKTEPUCTHK
XHMHYECKOTO [POLECCa (SBNCHHS), XapaKTepPHOTro /s
00BEKTOB MPOhecCHOHATLHO HeATeNILHOCTH, Ha
OCHOBE IKCIEDHMEHTANBHEIX HCCIe0BAH I (B1)

OITK-4. Cnioco6en
TIPOBOJMTL H3MEPEHUS H
Habmonenus, o6pabarteipats
1 [IPEeICTABIIATD
IKCNEPHUMEHTANbHBIE TaHHbIE

OIIK-4.2. Beibop Texnomorun
NPOBE/ICHHS THITOBBIX
3KCNIEPUMEHTOB Ha
CTanzapTHOM 000pyHOBaHUH B
nabopatopuu u Ha
TIPOH3BO/ICTBE

Sname: TEXHOJIOTHH IIpOBEAEHUA THIIOBBIX
SKCNIEPHMEHTOB Ha CTAHAaPTHOM 000pYI0BAHUH B
1abOpaToOpHy | Ha NPOM3BOACTRE (32)

.VMQ!Hb.‘ BblﬁHpﬂTb TE€XHOJIOTHUH NPOBEICHUA THIIOBLIX
IKCIICPHUMEHTOB Ha CTaHIapTHOM oﬁopyaonanuu B
1ab0paTOPHH M HA NIPOH3BOJICTEE (V2)

Bnademo: naBbikamu BbIOOPA TEXHOJIOT M POBe AeHNA
THTOBLIX IKCEPHMEHTOB Ha CTAHAAPTHOM
obopynosanuy B 7n1abopaTopuM M Ha NMPOH3BO/CTRE

(B2)

OIIK-4.3 O6pa6oTtka
PE€3YyJILTaTOB Hay4Ho--
HCCJIeI0BATENLCKOM
ACSTENLHOCTH, HCTIONB3YS
CrannapTHoe obopyaosanue,
NpHOOPLI U MaTepHalIbI

| (33)

3name: TexHonornu 06paboTky Pe3YJIbTaTOB HAYYHO-
HCCJIeI0BATEIIECKOM NesTebHOCTH, HCIIONB3Ysl
CTaHIapTHOE 000pynOBaHKe, NPUGOPLI H MaTepHasl

| (V3)

Ymems: 06pabatsisats PE3YJIbTaThl HAYYHO-
HCCIIeI0BATEIIBCKOM /IeATeNIBHOCTH, HCIIONB3YS
CTaHAapTHOE 060pyaoBaHKe, MPUGOPE! U MaTepHaibl

Bradems: MeTomukamu 00paboTkH pesyisTaTon
Hay4HO-HCCJIe10BATENLCKO JeATENLHOCTH,
HCIOJIB3YA CTaHIapTHOE obopynosanue, npubopsI 1
marepuass (B3)

OITK-6. Cnocoben
NPHHUMATE 000CHOBAHHBIE
TeXHUYECKHE PelleHus B
npodeccHoHaNbHOM
ACATENILHOCTH, BRIGHpaTh
sbdexTusHsle 1 GezonacHbie
TEXHUYECKHE CPEACTBA, H
TEXHOJIOTHH

OIIK-6.1 Onucaune
OCHOBHBIX CBEEHHIT 06
00bexTax M npoueccax
npogeccHonansHoll
JEATENBHOCTH MOCPEACTBOM
MCIIONIL30BAHUS
npodeccuonanbHol
TEPMHHOJIOMHH

3uams. 0CHOBHEIE CBE/IeHNS 0O 0GbeKTax 1 nporeccax

MPODECCHOHANLHOM JeATeIbHOCTH NIOCPeICTBOM

HCTOIE30BAHUA MPO(ECCHOHAILHOM TePMHUHOMOrHH
34)

Ymems: onuceisats ocHoBHBIE CBeleHua 00 00bekTax
H mpoLeccax npodeccHoHanEHo JeATeILHOCTH
HOCPEICTBOM HCIIONBI0BAHUS npodeccHOHANBLHON
TepMuHonoruu (V4)

Bradems: MeTomnkamu OMHCaHHUA OCHOBHBIX
CBeLenuit 00 o6bekTax H npoueccax
npoceccHoHanbHO ACATENILHOCTH NOCPENCTBOM
HCTIONB30BaHMA NpodeccHOHANBHOM TePMHUHOJIOTHA
(B4)

OIIK-6.2 Bri6op Metona win
MCTOIHMKH PELUEHHA 3a1auu

3name: MeToBI WIH MeTOMHKH peulenus sanayu
POdecCHOHANBHOM AesTeNbHOCTE (35)

Vamems: BbIGUpaTh MeTobI mIn METOJMKH pelleHUs
3a/1a4H NpOQeCcCHOHANTLHOM JesTeNnbHOCTS (¥5)

npodeccuoHansHoil y 5
e, )
IEATENLEOCTS ladems: HaBbIkaMU BbIGOpa Me’ro,ué HJIH METOAMKH
PEILICHHA 331241 MPOGeccHOHANTBHO IEATENIBHOCTD
(BS)
OIIK-7. Crioco6en 3name: HOpMaTHBHO- ABOBBIE H MaTHBHO-
OIK-7.1 BriGop p MPASOBKIS H HOpMATHBHO

aHAJTM3HPOBATL, COCTABIIATL U
NIPUMEHATE TEXHHYECKYIO
AOKYMEHTALHIO, CBA3AHHYIO ¢
npodeccHoHanbHO
ACATCIIBHOCTEIO, B
COOTBETCTBHH ¢
JNeHCTBYIOMUMH
HOPMaTHUBHELIMH NIPaBOBBIM i
aKTaMu

HOPMATHBHO-TIPAaBOBLIX
HOPMATHBHO-TEXHUYECKHX
AOKYMEHTOB, PeryHpyIommux
ACATENILHOCTL B 0651acTH
HejTerasoBoro NPOU3BOCTRA
MJIA peleHus sagauu
npodeccronansHoi
JNEeATENILHOCTH

TEXHHYECKHE JJOKYMEHTEI, perynupyromue
ACATENIBHOCTL B 00MacTu HedTerasororo
IPOM3BOJICTBA 111 PEINEHHS 3a1a9H
NpodeccHOHANLHOM AesTeIbHOCTH (36)

Ymeme: biGupars HOPMaTHBHO-NIPABORLIE U
HOPMaTHBHO-TEX HHYECKHe HOKYMEHTBI,
PETYIHpYIOIIHE NeATEeNbHOCTE B 06/1aCTH
HedTerasoBoro npomssoacTsa s PELIEHHS 33134y
podeccHOHANLHOM AesTeBHOCTH (V6)




Kopa n HanmeHOBaHue
KOMIETEHLIMH

Ko u naumeHoBaHue
HHIMKATOpa JOCTHKEHMA
koMnerenumu (MIK)

Koz u nanmeHoBanne pesyibrara o6ydeHus 1o

AUCLHIUINHE

Bnademe: nasblkamy BEIGOPA HOPMATHBHO-NIPABOBBIX
¥ HOPMATHBHO-TEXHHYECKHX JOKYMEHTOB,
PeryIHpylOMuX AesATebHOCTh B 061acTH
He(TerasoBoro NpoM3BOACTBA /I PEUICHHA 3a1a4H
npogeccHoHaNLHOM AesTensHocTH (B6)

4. O0BeM JMCHHILIHHBI

O6muif 06beM TUCIMIIIIMHEBI COCTAB/ISET 3 3aUeTHEIE eauHHnbl, 108 yacos.

Tabnuua 4.1
AyYIMTOpPHBIE 3aHATHA/KOHTAKTHas paboTa, yac. CamocrosTensHas Dopma
Dopma Kype/ "
Ilpaktuueckue | JlaboparopHble pabora, 4ac. (B T.u. IPOMEKY TOUHOH
o0yuenus | cemectp | Jlekuun
3aHATHA 3aHATHA KOHTPOJIb) arTecTaluu
OyHo-
S 3/6 14 0 28 30(36) Ok3ameH

5. CTpykTypa H cojep:KaHue JHCIHILTHHBI

5.1. CTpyKTypa AHCIMIIIMHEI

ouHas popma obyqenns (OPO)

He peamusyercs.

3a04Has popma obyuenus (3P0)

He peanmusyercs.

04HO-3204Hast popma obyuenus (03D0)

Tabmuma 5.1.1

AYIHTOpHBIE 3aHATHA
C el
Neo e e qac. CPC, | Bcero, Kox UJTK OreHouHbIe
%n pioﬂh;?; Hanmenosanue paszuena ] Ip. N6, | 1% e R
OueproHocuTesin — OIIK-1.3
| 1 MOJIE3HbIE HCKOIAaeMBIe. | 5 3 OI1K-4.2, OIIK-4.3
DIeMeHTHBII cocTan 5 ) OIIK-6.1, OTIK-6.2 e
HedTH H rasa. OIIK-7.1
YrieBogoponHsii OIIK-1.3
5 5 COCTaB He(TH U rasa, I 4 5 OIIK-4.2, OIIK-4.3 T
TTpuHLMTLI 5 ) OIIK-6.1, OTTK-6.2 T
KnaccHPHKaunu Hedreii. OIIK-7.1
IeTepoaTomHele OHK%EKE)III'?K 43
3 3 COeIMHEHHs HedTH 2 c - e, :
g Gl 4 6 | omk-6.1, ONK-6.2 W
OIIK-7.1
OIlK-1.3
«[TpobnemHbiex OIIK-4.2, OIlK-4.3
. 4 COEIMHEeHHS He(TH. & & 8 4 = OIIK-6.1, OIK-6.2 =
OIlK-7.1
Metoasl pazaenenus u OIIK-1.3
5 5 OIIpe/IeNIeHus COCTaBa 5 > 4 6 OIIK-4.2, OIIK-4.3
YII€BOIOPOHBIX p OIIK-6.1, OITK-6.2 il
cMecei, OIIK-7.1
CaolicTsa n OIIK-1.3
6 E b ;
B 3aKOHOMEPHOCTH 2 i 5 OIIK-4.2, OI1K-4.3 Lo




TIOBEICHUS JINCTIEPCHBIX OIIK-6.1, OIIK-6.2
CHCTEM. OIIK-7.1
OcHoBHbIE Bu3HKO- OIIK-1.3
XMMHYECKHe CBOliCTBA OIIK-4.2, OITK-4.3
LR (e 2 2 L 15 | omk-61 omK.6s Toer
HeQTenpoAYKTOB. OIIK-7.1
OIlK-1.3
Tosapusie nedrs 1 ras. OIIK-4.2, OIlK-4.3
8 | rocT P s1858-2002 ¢ ., 6| omk-61,0mk6a | Ompoc
OIlK-7.1
OIlK-1.3
. | - | a6 | OmK-zoOme4s | Owsamesan
e ) ; OITK-6.1, OIIK-6.2
OIK-7 1 BOTIPOCEI
Hroro: 14 - 28 30 108

5.2. Conepxanue JUCITHIIIHHEL.

5.2.1. Conepxanue pasienos AHCUHIIIHHEI (AHIaKTHYECKHE CIMHHUIBI).

Pasnen 1. dnepronocurenn — 110/I€3HbIE HCKONIAEMbIe. DJIeMEHTHBIH COCTAB He(TH M rasa.

Hedre. IMpuponnsie u NonyTHeIC He(TAHble rasbl. KameHHbd n Oypelii yroms. Crnamms..
OcHoBHBIE 371EMEHTEI Tabmunsr J[.U. Menneneesa, Bxogsmue B COCTaB He()TH W rasza. Tsskeible
MCTAJLIBI, TIONYTHBIE IIOJNE3HBIE KOMIIOHEHTE. I'mmoressr  opranmyeckoro wu HEOPraHUYeCKoro
IpOHCXOXIEHUSt HeTH. OCHOBOIOIOKHEKH HayKH O XUMHH He()TH,

Pasnen 2. Yraesonopoamstii coeran HeTH 1 raza. Mpunnune: KIaccHpuKauuu nedreii.

Onpenenenune mepru. I OMOJIOrHYECKHE PSIJIbI, BHIBI H30MEepHH, IIpaBHIIa HA3BAHUA COETMHEHHIH,
BXOZAINX B cocraB Hedtu, o IUPAC. Ankans u [IMKJI0ATIKaHbI B HE()TH, alKaHBI B cocTage rasa;
usnko-xumMuveckue cpoiicTra AIKAHOB M LMKIOAIKaHOB. OCHOBHBIE XHMUYeCKHe peakium, B
KOTOpEIC BCTYNAIOT ajKaHbl, peakius 3€IMHCKOr0, CKIOHHOCTh HH3MIHX AIKaHOB K 00pa3zoBaHmio
KJIaTpaTHbIX coemunennii. Conepsxanne apCHOB (apoMaTHYecKux YIJIEBOZI0PO/10B) B HeDTH; pu3HKO-
XMMHYECKHE CBOHCTBA apeHOB. Hsonpenansr u HOPOHPHHEI Kak «broMapkephI», Knaccudurarms
HedTeit mo YIICBOOPOHOMY COCTABY M THITH3ALHS HedTeit no [lerposy.

Paspnen 3. Terepoaromunie CoeAuHeHHus HeTH U rasa.

Tunel u  Buaw TCTCPOATOMHBIX ~ coe/MHEHUH He(TH. OCHORHEC KHCIIOpOZIcoAepKanye
coemmuenns Heprn. Hadremosbie kmenorsi, Cepuucreie coemuuenus HeTH. Asorcomepikarue
coenuHeHus HeTH. Bimgnue FeTCPOATOMHBIX COEQUHEHHH Ha TCXHOJIOTHYECKHE IIPOLIECChI
TPaHCIIOpTa, NOATOTOBKH, XpaHEeH s He()TH H rasa, Ha Ka4ecTBo HeTENPOSIYKTOB 1 5KOJIOrHIO,

Paznen 4. «IIpo6iemunier CoeAMHeHHs HedTH.

Cmomsl. Acdanbrensr COACPKaHHE YIepojia M Bojopoxa B achaybrenax; drokynsms u
OCaXIICHHEe acaibTeHOB; ltapamerp Xe#3aca; anamms SARA, wunzmekc HeCTaOMIIBHOCTH 110

acanbTeHaM; MeTobl U3MEPCHHs KOHLEHTPANNK acaibTeHoB B HE(DTH; NPHYMHEI, BR3BIBAIOMME




ocax/eHue achaabTeHoB NpH 106bde HedTH. ITapaduusy KpHCTa/LIH3alHs napahuHOB U3 HedTH;
TeMneparypa Havala Kpuctaumsamuu napaguuos (THKII); crabunsnocts HedTn 1o napauHaM,
MeTolbl u3mepenus THKII; metonsr usmepenus komnenrpamuu napaguHoB B HehTH. Bruanume
napapuHOB M acalbTEeHOB HAa TEXHOJIOTHYECKHE IIPOLECCHl TPAHCIIOPTA, HOArOTOBKH H XPaHEHHS
HeQTH. PacTBopenHbie raspl. [I1acTOBEIE BOILI HEeQTAHBIX MECTOPOXKICHHIA,

Pasjen 5. MeTonn! pasjenenus u onpejesnenns cocrasa YIJIEBOAOPO/JIHBIX CMECEH.

Merosp! ananusa nedru u rasa (xpomatorpadus u np.). ®@paxuuu HedTH; (paKIHOHHBIA cocTaB
He()TH; METONBI OIpe/esieHus (PAKLHOHHOTO COCTABA He()TH, 3aKOHOMEPHOCTH paclpeJie/IeHHs
YITIEBOZOPOAIOB 10 (paxuusm Hedru. [Tepprunas nepepaGoTka He(TH; CBETJIbIE JUCTH/UIATHI; MA3yT;
MaciAHble ppakuuu; ryapos. Ortkperrue M.C. Lisera; XpomaTorpadusi; onpeseNeHHe XpoMarorpaduu
o IUPAC; Bunsr xpomarorpadum, XpoMmarorpag; XxpomMarorpamMma.

Pa3jen 6. CpoiicTBa 1 3aK0OHOMEPHOCTH MOBeCHAN AHCHEPCHBIX CHCTEM.

OMynbeuu. Pasmmunsle  Knaccuduxanuu HeQTAHBIX OMYyNbCH. DakTOpHI obpa3oBauus u
CTabHIBHOCTH 3MyNMbCHHA. DMyYNBIHPYIOLHE BElECTBA (5MyJIBraToper); MOZENL «IOJOBA-XBOCTY:
THAPOQHIBHEBIE H  TUAPodOOGHBIE KOMIIOHEHTEI OMYJIbIaTOpPOB; IPUPOJHBIE OMYIBraTopbl |
IMYJIBIaTOpbl HCKYCCTBEHHOTO IIPOMCXOXK/IEHHS. Paspymenue Hedrsmbx aMyJsibcuil. CKOpoCTh
BBUIC/ICHHA IUCNEPCHOH (asbl W3 OMyIbCHH [0J JCHCTBHEM CHIBI TSDKECTH. 3aKomH Crokca;
BC/IMIMHDL, BXOMAUME B 3aK0oH CTOKCAa M HX BIHSHHE HA paspylieHue amynbeui. TexHonoruu
00e3BOXMBaHHS He(TH, IPUMEHSEMBIE B He(TAHON IPOMBIIIEHHOCTH (MexaHuYecKue, TepMUYCCKHE,
XHMHYECKHE, DIIEKTpHYeCKue). JledMyNIbraTopsl; MeXaHW3M JeHCTBHS JAeaMynberatropoB mo IL.A.
Pebunyepy. 'azopsie THIPaThI; Cri0co0b! 6OpLOEI ¢ ra30BBIMHU THApaTaMH,

Paspen 7. OcnoBubie pusnko-xavugeckne ceoiicraa HedTu 1 HedTenpoyKTOB.

OCHOBHBIE (DH3HKO-XHMHYECKHE CBOMCTBA He(TH ¥ HeTENPOAYKTOB: ILIOTHOCTD (abcomorHas,
OTHOCHTE/IbHAS; METOMMKH IPHUBEAEHHA IUIOTHOCTH K HOPMANbHON TEMIICPaTYype M CHOCOOEI
TiEpecteTa IIOTHOCTH B 3aBHCHMOCTH OT TEMIEPAaTypHI); BA3KOCTH (kMHEMaTHYeCKasd, yCTIOBHAS,
AMHAMHAYECKas), METOMKH IIEPECYeTa BI3KOCTH B 3aBHCHMOCTH OT TEMIIEPaTypEl, KIaCCHDHKALIHI
HedTell 10 BA3KOCTH B ILTACTOBBIX YCJIOBMAX: MOJICKYJIsipHast Macca, Crnocobbl OmpejecHus
MOJIEKYIAPHOM Macchl HeTAHBIX (paKimii (dopmyier Bounosa, Kpora); naBnenwe HacwimeHnHbx
nmapo  Heptm  (JHII), wmerons! m3mepennst  JIHII,  muskoremmepatyprsie CBOMCTBA;
BRICOKOTEMIICPATYPHBIC CBOMCTBA; ONTHYECKHE CBONCTBA; SJIEKTPHYCCKHUE CBOMCTBA, TEIUIOBBIE
CBOHCTBA, KDHTHYECKOE COCTOSIHHE BELIECTBA.

Paznen 8. Tosapusie HeTh 1 raz. FOCT P 51858-2002.

Kauecrso mozrorosku medru; TOCT P 51858-2002; comu B medyti. KagecTso IIOJITOTOBKH Ta3a;

PJ139-0148070-320-88: OCT 51.40-93. KauecTBo noarorosku Boabl; OCT 39-225-88.
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5.2.2. Conepxanre NUCUMIUIAHBI 110 BH/IAM YUeOHbIX 3aHATHIA.

Jlexumonusie 3ansTHs
Tabmuna 5.2.1
Ne Howmep pasnena O6beM, yac.
n/n ,ElHCLlFI’rIlI'JUlHHI:I 0390 s neki
I 1 1 DHEProHOCHTEJIH — NOJIe3HbIE UCKONAEMBble. DIeMEHTHBIN COCTaB HedTH U
rasa.
2 5 1 YrieBosopoaHslit cocTas HedTH 1 rasa. [IpHHIMIIBL KJ1acCHUKALIHH
Hedrei.
3 3 2 ['eTepoaromusle coeunenns HedTu u rasa.
4 4 2 «I1poGiieMHBIE) cOoeMHEEHN S HEDTH.
5 5 2 MeTob! pa3aencHus M onpeeNieHns cOCTaBa YIJIEBOIOPOIHBIX CMecei,
6 6 2 CBolicTBa U 3aKOHOMEPHOCTH I10B€ACHUA JUCTIEPCHBIX CHCTEM.
7 7 2 OcHoBHBIE PH3HKO-XUMHYECKHE CBOHCTBA He()TH ¥ He)TEeNpPOLYKTOB.
8 8 2 Tosapusie HedyTs 1 ras. TOCT P 51858-2002.
Htoro: 14

[IpakTiyeckue 3ausaTHs

[IpakTHyeckue 3aHsATHS y4eOHBIM ITAHOM He TIpElyCMOTPEHBI.

JlabopaTopHusie pa6oTs

Tabmuma 5.2.2

n.i\/ren H;;li‘;ﬁi?a 06863“(; (‘;ac. Haumenosanue naGopatopHoii paGoTsi

1 4 8 Mismepenue nnoTHocTH HehTH M HeTENPOLYKTOB apeoMeTpoMm.

2 2 H3mepeHHe IUI0THOCTH HedTH U He()TEMPOIYKTOB IIMKHOMETPOM.
3 2 M3mepenne KMHEMaTHIeCKOI BAZKOCTH HedTH H HedTenpoayKTOB.
4 7 2 M3MepeHne KOHIIEHTPAINH BOALI B HepTi MeTooM Jlnna-Crapka.
5 2 H3MepeHue KHCIOTHOrO ymcna HedTH.

6 ’ M3mepenne nokasarens npenomiesus He(TH 1 HedpTenpoayKTOB

pedpakToMeTpom.
7 8 10 OueHKa CKJIOHHOCTH He(TH K (OKYILISLMN acgaibTeHoB.
Hroro: 28

CamocroareabHasn pabdoTa cryaenTa

Tabmuna 5.2.3

Ne Homep pasnena O6nem, yac. Temi Bux CPC
n/n [MUCUHILUTHHBL 0300
DHEPrOHOCUTENH — MOJIe3HbIE
MCKOTIaeMble, Pa6ora ¢ kauroi
1 1 2 SnieMeHTHBIH cocTas HedTH 1 rasa.
YriieBo0po bt cocTas HedTH 1 rasa. Pabota ¢ kuuroi
[IpHHLMOE KIaccH(pUKaun Hey. (kOHCTIEKTHpOBaHHE)
2 2 4 I'eTepoaToMHbIe coenMHEHMS HedTH 1 Pabora ¢ knuroit
rasa. (xoHCIeKTHpOBaHHe)
3 3 4 «ITpobnemubie» coenuHenns Hedry Pagiors.c xmrof
(xoHCTIEKTHpOBaHME)
4 4 4 MerTonsl pasnenesus u onpenenenus Pabora ¢ kuuroit
COCTaBA yriieBOJOPOIHBIX CMEeceii. (KOHCIIEKTHpOBaHHE)
5 5 4 CaolicTBa 1 3aKOHOMEPHOCTH (l;;gg:;;o!::gg;
TNIOBE/ICHHA JAMCTIEPCHBIX CHCTEM. ’
KOHCYIbTAIIHS
6 6 4 OcHoBHBIE PHIHKO-XHMHYECKHE (1:3}6:;1 c;:-:;r;:f)i
CBOHCTBA HE(TH U HeTeNnpoMYKTOB. p 2
KOHCYTIbTaLIMs
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Tosapusie He(Tb 1 ras. TOCT P 51858- Pabora ¢ kHuroi
L ¢ 4 2002. (aHHOTHpPOBaHHKE)
DHEProHOCHTEH — NOJIE3HbIE
8 8 4 MCKOTIaeMbIE. DJIEMEHTHBIH COCTaB PaboTa ¢ kauroit
He()TH ¥ rasa.
Hroro: 30

5.23. [IlpenonaBanue NUCHHUIUIMHBI BemeTcs C IpHMEHEHHEM
00pa3oBaTeIbHbIX TEXHOIOTHIA:

— Jleknus BU3yanusanuu B PowerPoint B quanorosom pesxume;

— paboTa B MaNbIX rpynmnax;

— Ppa3bop NPaKTHYECKUX CHTYAIHil.

6. TemaTuka KypcoBbIX paGoT/mpoexTos
KypcoBbie paboTs/IpoeKThl y4eGHBIM IUIAHOM He IIPEelyCMOTPEHBI

7. KonTposibubie paborsl
KonTpombhsie paGoThl/poekTsl yueGHBIM I11aHOM He [IPEAYCMOTPEHEI

8. Ouemca PE3yJILTATOB OCBOCHUA AU CIHILIHHDBI

CIEYIOIMX  BHIOB

8.1. KpHTepHH OleHMBAHHS CTENEHH IOJHOTHI M KayecTBa OCBOEHHUS KOMIICTEHIHH B
COOTBETCTBHH C IVIAHUPYEMBIMH pe3y/ibTaTaMHi 00ydYeHHUs TIPHBE/IEHb] B [Tpunoxenun 1.
8.2. PeHTHHIOBast CHCTEMA ONEHMBAHMS CTEIICHH [IOJHOTHI H KauecTBa OCBOCHHS KOMIIETEHIIHH

00y 4arOIMXCsl OUHO-3204HOMN GOPMBI 06yyeHHs npejcrasiieHa B Tabmune 8.1.

Tabnuua 8.1
Ne n/n Buae! meponpusituii B pamkax Texymero KOHTpOJIA L a
bamnos
| Texkymas arrectanus
Ilposenenue skcnepumMenTaNbLHOI YacTu naboparopHoit pa6otel Ne 1. Cocrasienne 0.5
or4eTa no gaboparoproit pabore Ne 1. 3ammura JiabopaTopHoii paGoTer Ne 1.
IIpoBenenue sKcnepuMeHTanbHON YyacTH Jrabopatopuoit paGoter Ne 2. Coctapnenne 0.5
oTyeTa 1o naboparopHoii padore Ne 2. 3amura nabopatopHoii paboTsr Ne 2,
IIposenenue sxcnepumenTanbHOIN YacTu naboparopHoii pabotsl Ne 3. Cocranenue
i 0,::5
or4era no jaboparopHoit pabote Ne 3. 3amura JabopartopHoii paGoTter Ne 3,
TectipoBanue 1o TeOpeTHIECKOMY MaTepHary nekuuii 1-3, 0...15
HUTOI'O 3a nepByio TeKyuIyIo aTTecTammo 0...30
2 TeKkymas aTrecTaus
IIposenenne skcnepumenTanbHOi yacTn JrabopatopHoii paGotsl Ne 4. CocTaslienue 0.5
0T4€Ta no yabopartopHoii pabore Ne 4. 3auura JaboparopHo#i paboTsl No 4.
IIpoBenenue sxkcnepumenTanbHoi yacTh naboparopHoii paGotst Ne 5. CocTasnenue
: 0...5
oT4eTa 1o naboparopHoi pabote Ne 5. 3amura naboparopHoii pabotsl Ne 5.
[IpoBenenne sKcnepuMenTanbHON YacTy naboparopHoii paborsl Ne 6. CocTapneHne
. 0..:5
or4eTa 1o naboparopHoii pabote Ne 6. 3amura nabopaTopHoi paboTsl Ne 6.
Tectuposanue no TCOPETHYECKOMY MaTepHally JIeKLHit 4-6. 0...15
HUTOTO 3a BTOPYIO TeKymIyIo aTTecTalmio 0...30
3 TexyIuas arrectauus
IIposenenue sxcniepumenTansHOM yacTi nabopatopHoii paGoter Ne 7. CoctaBneHue 0.5
oT4eTa 1o naboparopHoii pabote Ne 7. 3amura nabopaTopHoit paboTel No 7.
Tectuposauue no TCOPETUYECKOMY MaTepHany JNekuui 4-6. 0:.:15
KommniexcHoe Tectuposanue no Kypey «XuMus HedTH U razay. 0...20
HMTOTI'O 3a TpeThio TekyIyio arTecTammio 0...40
BCEIro 100

KpPITCpPIH OICHHBAHUS CTEIEHH ITOJIHOTEI H Ka4ecTBa OCBOCHHS KOMIIET

€ IUTAHUPYEMBIMH PE3YJIbTaTaMU 00Y4YeHHs IPHBEJIEHD! B [Tpunoxenun 1.
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9. VuebHo-MeTomMueckoe u HHGpopManHoHHOe 06eceyenne JMUCHHANIHHBI

9.1. Tlepeuens pexomenxyemoi JTepatTypel npescTasieH B [Ipumnoxennu 2.

9.2. CospeMenHbe npodeccuoHanbuble Gasp

CHCTEMEI:

1. Dnexrponnsii KaTajnor/JeKTpoHHas 6ubmmoteka TIOMEHCKOro HHIYCTPHAJILHOTO YHH-
BepcuTeTa http://webirbis.tsogu.ru/

2. HayuHo-Texnmueckas 6ubmorexa OI'50Y BO «YTHTY» u ®T'BOY BO «Tromenckmit

HHYCTPHAILHBIA yHUBepcuTeT» http://bibl.rusoil net

AQHHBIX ¥ HHGOPMAIHOHHBIE CIIPABOYHBIE

3. HayuHo-Texuuueckas 6uGiHOTEKA @I'BOY BO «YI'TY» u ®T'BOY BO «TromeHckui
HHIYCTpHANIbHBIH yHHBEpCHTET» http://lib.ugtu.net/books

4. basa panuex «Hayyuas JNIeKTpOHHas 6ubm

000 «3BC JIAHBbY www.e.lanbook.ru

noreka eLIBRARY.RU» (em.mommucH)

000 «H3narensctro JIAHD www.e.lanbook.com

% N o L

http://www.studentlibrary.ru

OTCHECTBEHHOTO I1pou3BocTra: 1C 11
Bepeus); AutoCAD 2017 (yuebn
(6ecniatnas nporpamma); Microsoft

[Tomemmenus yis IIPOBEICHUS B

000 «dnexrponnoe m3satenserso FOPAMTY WWW.urait,ru
- basza nammeix Koncynsranr CTYACHTa «IJIeKTpOHHAs GUONTHOTEKA TeXHHYECKOro BY3a»

9. DneKkTpoHHO-GUGIHOTEHAs CHCTeMA BOOK .ru https://www.book.ru
10. DnexTponno-6ubIHOTCYHAS CHCTEMA «IPRbooks» http://www.iprbookshop.ru/
11. Haumonanpuas JJICKTpOHHas Oubimorexa (yepes TEPMHHAJIBI IOCTYTIA)

9.3. JlunensuonHoe u cBoboHO

PACIIpOCTpaHsiemMoe IporpaMMHOe obecredenue, B T4,
peanpustae (yuebnas sepcus); KOMITIAC-3D LT
as  Bepcus); Scilab
Windows 7; Microsoft Office 2010.

12v (yuebHas
(becrutathas mporpamma); Free Pascal

10. MarepuaibHo-TeXHHYeCKOE obecnedyenne JUCHHILTHHBI

CeX BHIOB paboThl,

IIPEAYCMOTPEHHBIX y4eOHBIM ITAHOM,

YKOMILICKTOBAHbI HeOGXOL[PIMBIM oGopy,uoxaaHHeM H TEXHHYECKHMH CpencreamMu Oﬁy‘ICHPHI.

Tabiuna 10.1

Ne /i

Ilepeuens o6opynosanus, HeoOXoaumMoro s
OCBOCHMS NUCIIMUITIHHL]

Tepeyens Texuuyeckux cpeacrs obydeHus,
HEOGXOJIHMBIX U151 OCBOCHHA AHCLHAIUIMHBI
(AeMOHCTpanHoHHOE oBopynoBanue)

ayn. 405
YueGuas ayauropus wis NPOBEIEHUs 3aHATHIT Jiek-
LIMOHHOTO THIIA, IPYIINOBLIX U HHIHBHIYalIbHBIX
KOHCYJIbTaLluH, TeKyIero KoHTpos u NPOMEKyTOY-
HOJ aTTecTauumy.
Jlaboparopus xumun

[epconanshele KOMMBIOTEPBI, NpoeKkTop Acer,
MYJABTHMEIMHHBIA 3KpaH, KOIOHKH, ayTHTOpHas
(MenoBas) nocka, cTossI, CTYJIbS, CTOJIBI
KOMMNBIOTEPHBIE, CTYJ1 KOMIIBIOTEPHBIL KpYTAIHiics,
CTeNTIax MeTallTHYecKHi, IIKah) METATHYECKHIA,

ayn. 404
Yuebnas ayauropus ana NpoBEACHM 1a6OpaTOpHBIX
3aHATHH, rPYNNOBLIX 1 HHAHB MLy ATILHBIX
KOHCY/IBTALMH, TeKYLIEero KOHTPOIS 1
HPOMEKYTOUHOH aTTecTaiuy,

Aynuropras (MenoBas) mocka, cTobI
71abOpaTOPHEIE ¢ AMKAMHU 1 PO3eTKaMH, cTojI JIs
BECOB aHTHBUOPALIMOHHBII, CTON-MOIiKa ROk Has,

CTY.bA 1abopaTopHele Ha POJIHKaX, TEXHONOTHYECKas
TNPHCTABKa, WKaQbl BLITAXKHLIE ¢ OXHON MOHKOI u
cMecuTeliem, wkadhbl I Nocy abl YETBIPEXCTBOPYATEIE,
LIKa(bl KapTOTEUHEIE METaJllIHYeCKHe, IKapbl 115
XPAHEHH: PEAaKTHBOB, WKa( AepeBAHHbIH 115 XpaHeHHs
XaJIaToB,
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Pedpakromerp, BHCKo3MMeTpEI, HaGop
apeoMeTpoB, HabOp NMUKHOMETPOB, KoNGOHArpeBaTeH,
TEPMOMETPLI CTEK/ISHHBIE TabopaTOpHkIe, ITATHRLI,
xoJoaunsHUKH XTIT, xonbs! KpyriooHHsIE,
NPHEMHHK-NIOBYUIKA, IAITHHADPLI, XUMHYECKHE
PeaKTUBBI,

Y4eGHO-HarA/Hble TOCOOUs: nepHoIHIecKas
cucTemMa xuMHaeckux snemenros JI.M. Menneneesa,
PacTBOPUMOCTE COJICH, KUCJIOT H OCHOBAHUIA B BOZIE TIpH
20°C, aneKTpOXHMHUYECKHH PAJ HANPSKEHNA, HA3BAHNUA
BKHEHIIMX KMCJIOT U HX coJieid

11. Meroauueckue yxazanus no opranmusamuu CPC

11.1. Meroamyeckue ykasanus 0 MOAOTOBKE K IPaKTHYECKUM 3aHATHAM.

Ha maGoparopHeix samsrTusx ofydarommecs u3ydaior TEOPEeTHYECKHH MaTrepHal, METOIUKH
TPOBE/ICHHA PpadOT M BBIIONHAIOT JaGopaTopHsle PaboThH U pacyersl. JIns addexTuBHON paboThl
00y4alommecs JOKHLl HMETh WHXEHEPHBIE KaIbKYJIATOPEl M COOTBETCTBYIOIIME KaHUEIIPCKHE
NPHHA/UIOKHOCTH. B rnpouecce noArotoBkH K 1a6OpaTOpHEIM 3aHATHAM oDydaromuecss MOryT
npuberars K KOHCYJIBTALMAM IpernogaBatens. Hanmude KOHCIEKTa nabopatopHoit paboTel mepen
Ha4yaJIoM BBIIIOJHEHUs paboThl 0083aTeILHO.

11.2. MeTomyecKie yka3aHus 110 OPraHH3aLHH CaAMOCTOSTE LHOM paboThL.

CamocrosTensHas paboTa 00y4aromuXcs 3aKTI0YaeTCs H3YYCHHH TEOPETHYECKOr0 MaTepHaa I1o
pasjciaM JUIs OCBOCHMS HWHIMBHIyalnpHO. Ilpemojasatens Ha 3aHATHH maeT PEKOMEHIalHH
He0OXOMMBIE JUIsSl OCBOGHHs MaTepuana. B Xo[e caMocTOSTeNbHOM paboThl 06YYAIOIIHECS JOJIKHEI
BBINOJIHATL  M3YIHTL TCOPETHYECKHH Marepual 10 pasfenam. O6ydarommecs MOMKHBI 3HATE
ONpPE/ICTICHUsA TOHATHH, YMETh Pa3bsICHUTH 3HAYCHHE H CMBICI JIOBOr0 TEPMHHA, HCIOJIB3YEMOIO B
pabore u T.II.
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