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1. Iesn 1 325241 0CBOEHHS! IHCHHILINHDI

ey mueuumumnes: GopmupoBanie y o0ydalomuXcs 3HAHHI 0 COCTaBe H CBOMCTBAX HEe(TSIHBIX
CHCTEM Pa3IMYHOIO MPOUCXOKIEHHS, O METOAX MX MCCIIC/IOBAHUS U O B3AUMOCBSI3H MEXKIY COCTABOM
1 (pU3UKO-XUMUUECKHMHE CBOHCTBAMU HE)TH.

3anayn JUCLHHIUIMHEL

— U3YYCHHE OCHOBHBIX I'DYIIIl YIJIEBOJOPOJIOB M IETEPOATOMHBIX COEIMHEHMM, BXOISIIMX B
cocrtaB HedTH;

— Ppa3IuYdi B CTPOCHHMU U (PU3MKO-XMMMYECKUX CBOHCTBAX WH/MBHIYAIBHBIX YIJIEBOAOPOIOB
KaK OCHOBHBIX KOMIIOHEHTOB He()TH, IPUPOJHBIX Ta30B U APYTHX BUAOB YIIEBOXOPOIHOTO CHIPHS;

— METO/IOB pa3/Ie]IeHUs] MHOTOKOMIIOHEHTHBIX HE(TSHBIX CHCTEM;

— nOpuYHH (GOPMHUPOBaHHS HEPTSHBIX IHUCIEPCHBIX CHCTEM H HMX KOJJIOMIHO-XHMHYECKHX
CBOMCTB;

— THUIOTE3 IPOUCXONKACHUS HEPTH.

2. Mecro aucuuniansel B crpykrype OIIOII BO

JucnunimEa «XuMus He)TH M rasza» OTHOCHTCS K JUCUHILIMHAM OO0S3aTeNbHOM dYacTw,
Gopmupyemoit yqacTHHKaMH 06pa30BaTeIbHBIX OTHOLICHHUH Y4eOHOro IIaHa.

HeoOxoauMbIMU yCIIOBUSIMH [T OCBOCHUS! UCIUILIHHBL SIBIISTFOTCS:

3HaHHE:

— OCHOBHBIX THUIIOTE3 IPOHCXOXKAEHHUS He(TH; KOMIIOHEHTHOrO cocTaBa He(TH H IPYTHX
YIJIEBOJOPOIHBIX CHCTEM IIPUPOJHOIO U TEXHOIEHHOIO MNPOMCXOXKICHHUS,, XUMHUECKHX H (H3HKO-
XMMHYECKUX CBOMCTB OCHOBHBIX [IDYI YIJIEBOJOPOJOB M TIeTEpOATOMHBIX COEIUHEHHH HedTH,
METOJOB pa3/elIeHHss MHOTOKOMIIOHEHTHBIX HE(TSHBIX CHUCTEM; Pa3/IHYHBIX BapHAHTHI IepepabOTKU
He(TH, BO3MOXKHBIX XUMHYECKHX B3aHMOJCHCTBHI KOMIOHEHTOB HE(TSHBIX CHCTEM C XHMHYECKAMH
peareHTaMu, HCIIOIb3yEeMBIMH B HE(TEIIPOMBICIIOBON XUMHUH.

YMEHHUS:

— IIPUMEHATH 3HAHUS O COCTaBE M CBOMCTBAX HE(TH M rasa B COOTBETCTBYIOUIMX pacderax,
IPOrHO3UPOBATh MOBEJACHUE HE(YTH M ra3a B Pa3IMYHBIX TEXHOJOTMYECKUX IIPOIleccax, ONUpPasich Ha
3HAaHHE HX cocTaBa U (PU3MKO-XMMHUYECKMX CBOWCTB, pellaTh 3KOJIOTUYECKHE IIPOOIEMBI,
BO3HUKAIOIME Ha BCEX 3Talax OOpalleHHsi ¢ He(THIO U ra3oM, ONpPEAeNsSTh NPHYMHBI HEraTHBHBIX
sBIEeHUH (Koppo3us, ruaparo-oOpazoBanue, otioxenuss ACIIO u np.) W KBaTMUIMPOBAHHO
Ipe/IaraTh METO/IbI UX YCTPAHCHHSI.

BJIAJCHHCE!



— HaBBbIKaMH BBIIOJIHEHHSI OCHOBHBIX na60paTopHI>1x AHAJIU30B II0 OIIPEICJICHHIO (bI/ISI/IKO-

XHUMHYECKUX CBOMCTB He(l)TId, METO/JaMH Ka4Y€CTBCHHOI'0O M KOJIMYECTBEHHOI'0 aHalu3a MHOIO-

KOMITOHEHTHBIX CHCTEM, METOJAMH OIMCAHUS CBOMCTB MHOI'O-KOMIIOHEHTHBIX CHCTEM.

COI[Cp)KaHPIC AUCHHMIIIMHBL  SABJSICTCS  JIOTHYSCKMM  IIPOJIOJDKEHUEM COACPIXKaHUA JUCLHUIIINH

«XuMUsg» U CIIYXXHUT OCHOBOH 11 OCBOCHMS JUCLIHITINH «IloaroroBka He(bTI/I H ra3a K TPaHCIIOPTY»,

«CGop ¥ MOArOTOBKA CKBXXHHHOMN IIPOXYKUUK», «MeTobl yBeTnYeH s He)TEOTIaud IIIACTOBY.

3. PesyabTarbl 00yUueHHsI 10 JHCHHILIHHE

[Iponecc u3yueHus AUCHUIUIMHBI HALIPABICH HA (JOPMHPOBAHUE CIIETYIOIIMX KOMITCTEHIIHIL:

Tabmuma 3.1

Kon u HauMeHOBaHue
KOMIIETEHIMH

Kona u HaumeHoBaHHe HHANKATOPOB
JOCTUKEHUS KOMMETEHLM

Pe3ynbraTel 00y4eHus M0 AUCLUTUIHHE

OIIK-1. CriocobeH peluars
3a/lau¥, OTHOCSLLIHECS K
npodecCHOHANBHOM
JEATENbHOCTH, MPUMEHSIs
METO/Ibl MOIEIUPOBAHUS,
MaTeMaTHYeCKOIo aHau3a,
€CTECTBEHHOHAYYHbIE 1
OOIIEHHKEHEPHbBIE 3HAHHS.

OIIK-1.3.0npeneneHne XxapakTepucTUK
XMMHYECKOro npouecca (sBieHus),
XapaKTePHOTo 1is 00bEKTOB
npodeccHOHabLHON ACATENILHOCTH, Ha
OCHOBE SKCNEPHMEHTAIbHbLIX UCCIIe10BaHUI

OIIK-1.31 3HaeT NpUHUUITHANBHbIE
0COOEHHOCTH MOAETHPOBAHHUS
MaTeMaTHYEeCKUX, (QU3MIECKHX U
XHMMUYECKHUX HPOLECCOB,
NpeHa3HAYEHHbIX U1 KOHKPETHBIX
TEXHOJIOTHYECKHX MPOLIECCOB

OI1K-1.V1 ymeeT ucnons308ath
OCHOBHbIE 3aKOHbI JUCLUILIUH
HH)KEHEPHO-MEXaHUYECKOr0 MOy JIs;
MCI0J1b30BaTh OCHOBHBIE 3aKOHbBI
€CTeCTBEeHHOHAYYHBIX JTUCLIUILIHH,
MpaByUIa TOCTPOSHUS TEXHUUECKUX
CXEM M YepTEeXeif; y4acTBOBaTh, CO
3HaHMeM Jena, B paborax no
COBEpIIEHCTBOBAHUIO
MPOU3BO/ICTBEHHBIX [TPOLIECCOB C
MCIOJIb30BaHUEM IKCIIEPUMEHTAIbHBIX
JAHHBIX U PE3YJIbTAaTOB MOLEIUPOBAHUS

OI1K-1.B2 BnageeT HaBbIKaMH JI€JIOBOTO
B3aMMO/IEHCTBHS C CEpBUCHOM CITy)00it
1 OLIEHMBATh UX PEKOMEHIALUH C
YUETOM 3KCIEPUMEHTANIbHOM paboTsI
TEeXHOJIOTHYECKOro OTAeNa
NpeAnpUsITUS

OIIK - 4. CnocobeH npoBoauTh
U3MEPEHUs U HaboneHus,
00padaThiBaTh U MPEACTABIATH
JKCHEPUMEHTabHbIE JaHHbIE

OI1K-4.4. O6paboTka pe3yibTaTOB Hay4yHO--
UCCIIE10BATENbCKOM 1eATe/IbHOCTH,
HCIONb3Ys cTaHAapTHOE 000py10BaHuE,
npuOOpbl ¥ MaTepHalbl

OITK-4.31 3HaeT TEXHOJIOTHIO
TIPOBE/IEHHsI THIIOBBIX SKCIIEPHMEHTOB
Ha CTAHJAPTHOM 000pYIOBaHKH B
J1a00paTOpHK ¥ Ha MPOU3BOACTBE

OIIK-4.Y1 ymeer o6pabaTbiBaTh
pe3yJbTaThl Hay4HO-
MCCIIe10BATENILCKOM AeSITeIBHOCTH,
HCIOb3Ys CTAHAAPTHOE 000PYIOBAHMUE,
npuOOpBbI ¥ MaTepUabl

OI1K-4.B1 Bnageet TeXHUKOH
IKCTIEPUMEHTHPOBAHHS C
MCIOJIb30BAHUEM MAKETOB IPOrpaMm




ITponomxenue Tabmums! 3.1

Kon 1 HanMeHOBaHuUe
KOMTIETEHLIUU

Koz v HaumeHOBaHHe HHAUKATOPOB
JOCTHKEHUA KOMIETeHLIMH

PesynbTaThl 00yueHus o AUCUMIINHE

OIIK- 6. Criocoben npuHUMaTh
000CHOBaHHbIE TEXHHYECKHE
pelleHHs B MPO(ecCHOHATBHOM
NeATENbHOCTH, BEIOHPATD
>(dexTuBHEIE 1 Ge30macHble
TEXHHYECKHE CPEeCTBa, U
TEXHOJIOTHH.

OIK-6.1. Onucanne OCHOBHBIX CBeIEHHUIT
00 00BbeKTax 1 npoueccax
npoQeccHoHabHOI AeATeIbHOCTH
MOCPEACTBOM HCTMONB30BAHMUSI
npodecCHOHANTBLHON TEPMUHONOTUH;
OIIK-6.2. BbiGop MeTOa@ Ml METOAMKH
pelieHns 3a1a4u npoheccHoHalbHOIM
NEsATEeNbHOCTD.

OI1K-6.31 3HaeT NpUHLHIIE]
1HGOPMALMOHHO- KOMMYHUKAIHOHHbIX
TEXHOJIOTHI U OCHOBHbIE TPeOOBaHHUS
¥H(OPMaLHOHHOM 0e30MaCHOCTH

OIIK-6.V lymeer pewath CTaHAaPTHBIE
381241 npo(eccHoHaNbHOM
NIEATENLHOCTH Ha OCHOBE
HH(pOPMALMOHHOMN U
Gubauorpaduyeckoit KyabTypsl ¢
NPUMEHEHHUEM COBPEMEHHBIX
TEXHOJIOTHH U TpeboBaHuit
MH(pOpMaLMOHHOM Ge30nacHoCTH

OIIK-6.B1 Bnaneer HaBbIKaMy pelIeHus
CTaHOAPTHBIX 3aa4 NpodecCHOHATBHON
NEeATEeIbHOCTH Ha OCHOBE COBPEMEHHBIX
MH()OPMALIMOHHBIX TEXHOJIOTHH H C
yueToM TpeboBaHuii UHQOPMALHOHHO
0e30macHOCTH

OIIK - 7. CriocobeH
AHAJIM3MPOBATh, COCTABIIATh U
NPUMEHSATb TEXHHYECKYIO
JOKYMEHTALIUIO, CBA3AHHYIO C
npoeccUoHaNbHOM
JEATENbHOCTBIO, B
COOTBETCTBHH C
JIEHCTBYIOLIMMH
HOPMaTHUBHBLIMHU MPAaBOBLIMU
aKTaMu

OITK-7.1. BbiGop HOpMATHBHO-NPABOBLIX M
HOPMATHBHO-TEXHHYECKUX 1OKYMEHTOB,
PEryIupyIoLLUX AeSTeIbHOCTb B 001aCTH
He()TErasoBOro MPOM3BOACTBA IS PELLEHHs]
3a71au¥ Npo(ecCHOHANLHOM AesTeNbHOCTH;
OIlK-7.4. CocraBneHue 0TueTos, 0030poBs,
CIPaBOK, 3asBOK U APYroH JOKYMEHTALIMH,
ONHUPaACh HAa PEAlbHYIO CHTYALIHIO

OI1K-7.313HaeT OCHOBHbIE BHIbI H
coJiepyKaHue MaKeTOB
NPOU3BOJACTBEHHON JOKYMEHTALIUH,
CBSAI3AHHBIX C MPO(MECCHOHATBLHON
JIeSTeNbHOCTBIO

OIIK-7.YV1 ymeeT 06061wars
MH(OPMALIHIO ¥ 3aHOCUTD B OJIaHKK
MAaKETOB B COOTBETCTBHH C
JEHCTBYIOLIMMH HOPMaTUBAMHU

OIIK-7.B1 BnajeeT HaBeIKaMu
COCTaBJIEHUS OTHYETOB, 0030pOB,
CrpaBoOK, 3asBOK U Jp., ONUPAsiCh Ha
peasibHYIO CUTYaLMIO

4. O0beM JHCHHILIHHDBI

Oburuit 00BeM TUCHHUIIIMHBI COCTABIISET 3 3a4eTHBIX eauHuUIl, 108 yacos.

Tabmuna 4.1
doma Kyoe/ AyUTOpHBIE 3aHATHS/KOHTAKTHAs padoTa, uac. CamocrosiTensHas ®Dopma
o6 EHM o J i 5 it [paktunyeckue | JlaGopartopubie | padoTa, yac. (B T.4. | IPOMEKYTOUHOM
o P . 3aHATHS 3aHsITHsI KOHTPOJIb) aTTeCTalluH
OuHas 2/3 17 0 34 57 Dk3ameH
OuHo-3a04Has 2/4 14 0 24 70 Dk3ameH

5.1. CTpyKTypa JHCHMILTHHBL.

o4Hasi popma odyueHust

S. CrpyKTypa u coaep:kaHHe AHCHUILIHHBI

Tabmumna 5.1.1

AynuTtopHbie
CTpyKTypa AMCLMILINHbL 3aHATH, Yac. CPC, | Bcero, Kox MJIK OLeHOYHBIE
i Tens HaumeHoBawue pa3nena JI. | Hp. | Jla6. s = cpercTBa
paszena
OHEepProHOCUTEH — [10J1e3HbIe OIlK-1,4
1 HCKOMaeMble. DIeMEHTHbIH cocTas 2 - - 1 3 OIIK-6 Tect
He(TH U rasa. OIIK-7




poioJpKeHue Tabuiesr 5.1.1

CTpyKTypa JUCLUILIHHBI

AynHUTOpHbBIE

Ne 3aHATHUS, HaC. CPC, | Bcero OueHouHbIe
’ * | Kop MK
n/n | Homep = yac. yac. cpencTea
pasnena HaumeHoBanue paszena JI. | Ip. | Jlab6.
% OIlK-1,4
VriaeBonopoaHslii cocTas He(TH U rasa. - :
. & [puHLKIbL KNaccuuralmum Hedreit. 2 ) ) o 3 8252 Teer
3 3 lr" ae;aepoawomnble coearHeHus HedTu 1 5 ) ) 5 7 OOHI’II;}? Tect
' OIIK-7
OIIK-1,4
4 4 «ITpoGneMHble» coeanHeHust HehTH. 2 - 2 6 10 OIIK-6 Tecr
OIIK-7
OIlK-1,4
s| 5 |lempmeoreen o ) e | s | oms | e
CBolicTBa U 3aKOHOMEPHOCTH [OBEAEHHUS] Q-1
6 6 e —— 3 - - 8 11 OIIK-6 Tect
) OIIK-7
OcHoBHbIE (PU3UKO-XHUMHUUECKHE Ol
7 7 . 2 - 30 2 34 OIIK-6 Tect
CBOMCTBa HE(TH U He()TENPOLYKTOB. OTK-7
g g ToBapHbie HebTh 1 ras. 5 5 l 5 Oég(ﬁléd' Ongot
22002 & ) = =
['OCT P 51858-2002. OIK-7
OIIK-1,4 | Dk3ameHan
9 Ok3ameH - - - 27 27 OIIK-6 HOHHbIE
OIIK-7 BOIIPOCHI
Hroro: | 17 - 34 57 108
3a04Hast popma o0yuenus (3DO)
He peanusyercs.
04HO-3209Has Gopma obyuenus (O3DO)
Tabmuna 5.1.2
CTpyKTypa AMCLMILIHHbI AYIITOpHLE
Neo ) 3aHATHS, Yac. CPC, | Bcero, Kox MJIK OueHouHBIE
wo [ Howep HaumeHoBane pa3zena JI. | Tp. | Jlab. s REk cpeactra
pasnena
DHEProHOCHTENH — 110J1e3HbIe OIIK-1,4
1 1 HCKOMaeMble. DIIEMEHTHBIIf COCTaB | - - 3 - OIIK-6 Tect
HedTH U rasa. OIIK-7
v % OIlK-1,4
) 5 Hrneaouopozmbm COC'I:aB HedTH 1 rasa. | i ) 4 5 OIK-6 Tecr
PUHLMMOBL KnaccuuKkauuy Herei. OIK-7
r N OIlK-1,4
3 3 €TepOaTOMHBIE COE/IHEHUS He(TH 1 5 ) ) 6 8 OIK-6 Tecr
ra3a. OI‘IK-7
OIlK-1.,4
4 4 «I[1pobnemHble» coemHeHus HedTH. 2 - 2 6 10 OIIK-6 Tect
OI1K-7
M OIIK-1,4
5 5 CTOZbI PasieNieHus 1 ONpeleneHus 5 ) ) 6 8 OITK-6 Teot
COCTaBa YIJIEBOJAOPOIHbIX CMECEI]. OIIK-7
6 6 CBoJicTBa U 3aKOHOMEPHOCTH NOBEAECHHS ) ) ) 8 10 OIIK-1,4 Toct
JMCTIEPCHBIX CUCTEM. OIIK-6




OIIK-7
OIIK-1,4
OcHoOBHbIE PU3UKO-XHMUYECKHE ?
7 i ) ] 2 - 20 6 28 OIIK-6 Tect
CBOICTBa HEPTU U HE(PTEMPOLYKTOB. OIIK-7
OIlK-1,4
ToBapHble HE(TH U ras. ’
8 2 - 2 4 8 OIIK-6 Ompoc
r P 51858-2002.
OCT P 51858-200 OIK-7
OIIK-1,4 | Dx3ameHarr
DK3aMeH - - - 27 27 OIIK-6 HOHHBIE
OIIK-7 BOIIPOCHI
Hroro: | 14 - 24 70 108

5.2. Conepxanue TUCIUILINHEL

5.2.1. Conepxanue pa3aesoB JHCHUILIHHBI (IUIaKTHYECKHE eIHHHULIBI).

Pazpeun 1. DHeprosocuTe i — MoJie3Hble HCKOMaeMbie. JJIeMEHTHbIH cocTaB HeTH H rasa.

Hedrs. ITlpupomssle u nomyTtHble He(rTsaHble rassl. Kamenusii u Oypsii yrons. CrlaHIbL
OcnoBrele snemenTs! Tabmuipsl [V Mengeneesa, Bxomsume B coctaB HeTH M rasza. TsoKenble
METaJUIbl, TOMYTHBIE IIOJE3HLIE KOMIIOHEHTBL. ['MIIOTE3bl OpPraHMYecKOro H HEOPraHHYECKOro
poucXokaeHus HepTU. OCHOBOIONIOKHUKH HAYKH O XUMUH HE(TH.

Pazpen 2. Yriesogopoansiii cocras Hedru u raza. [punuuns: kiaccudukamun sedrei.

Omnpeznenenne HepTU. ['OMoONOrHYecKue psjibl, BH/IbI H30MEPUH, PABH/IA HA3BAHHUS COCIUHEHHH,
BXOJsAIIMX B cocTaB HedTH, o [UPAC. AnkaHbl H LHKIOATKAHbI B HE()TH, aJKaHBI B COCTABE rasa;
(u3MKo-XxMMHYECKHE CBOMCTBA alKaHOB M LHUKIOAIKAHOB. OCHOBHBIE XHUMHYECKHE DPEaKIUH, B
KOTOpBIE BCTYNAKOT AJKaHBI, peakuusi 3eIMHCKOro, CKIOHHOCTh HM3LIMX AJIKAaHOB K 00pa30OBaHHIO
KJIaTpaTHeIX coeauHeHud. Cojepikanue apeHoB (apoMaTHYeCKUX YITIeBOJOPOAOB) B HeTH; HU3HKO-
XMMHYECKHE CBOMcTBa apeHoB. M3ompenansl um nopdupuusl xak «Obuomapkepsl». Kaccuduxamms
HedTel 10 YrIeBoAOPOIHOMY COCTaBy U THIH3alus Hedrei 1o [leTpoBy.

Pasnen 3. I'erepoaToMubie coenuennst HepTH u rasa.

Tunsl ¥ BHABI TETEPOATOMHBIX coeluHeHuil HedTH. OCHOBHBIE KHCIOPOICOIEpIKAIIHE
coenuHenust HepTu. Hadrenosbie kucnorsl. CepHHCTBIE coeMHEHHS HePTH. A30TcoaepkKamiue
coefuHeHHs HedTH. BimsHHe TeTepoaTOMHBIX COCAMHEHHUH HA TEXHOJOTHYECKHE IIPOIECCH
TPAHCIIOPTa, IOArOTOBKH, XpaHEHUsl HE()TH U rasa, Ha KaueCTBO He(TEenpoIyKTOB U SKOJIOTHIO.

Pasnen 4. «Ilpobnemusbie» coequnenusi HeTH.

Cwmombl. AcanbTeHBl; cojepiKaHue Yriepoja H Bojopoja B achainbTeHax; (QIOKYLIANUA U
ocaxxaeHue achanbTeHOB; napamerp Xehsaca; auanuz SARA, wuHAekC HeCTaOMUIBHOCTH IIO
acanpTeHaM; METOABI M3MEPEHHUS] KOHLEHTpaluu acalbTeHOB B HE(TH; NPHYUHBI, BBI3HIBAOIINE
ocaxxaenue achanbTeHOB mpu 100brde HeTH. [lapadunnl; Kpuctamiuianus napaguHoB U3 HeDTH;
TemnepaTypa Hadana kpucraiimsanuu napapunos (THKII); crabunbsHocTs HedTH mo napaduHaMm,

meroasl u3amepenuss THKII; meronsl u3mepenus KoHueHTpauuu napa¢puHoB B HedTH. BiausHue
7




napaguHOB U acaibTEeHOB HA TEXHOJOHYECKHME MPOLECCH TPAHCIOPTA, MOATOTOBKH U XpaHEeHUs
HeTH. PacTBopenHble rasbl. [11acTOBbIE BO/IbI HEQTSIHBIX MECTOPOIKIACHHUIA.

Paznen S. MeToan! pasje/ieHust U ONIpe/Ie/ieHHsl COCTABA YIIeBOJOPOIHBIX CMeCeil.

Merozns! ananusa vedtu u rasa (xpomarorpadus u ap.). paxuun HedTH; GPAKIMOHHELL COCTAB
He(TH; METOABI OmpejeseHus (PaKIHOHHOTO COCTAaBa He()TH; 3aKOHOMEPHOCTH pACIPEie/ICHHS
YITI€BOJOPOJIOB 10 Gpakuusm Hepru. [leppuunas nepepaboTka He()TH; CBET/IbIE JUCTHUILIATEL, Ma3yT;
macisiHble Gppakuuu; ryapon. Orkperrne M.C. L{Bera: xpomarorpadus; onpeneneHue XxpoMaTorpabun
no [UPAC; Buas! xpomarorpadin, Xxpomarorpad; XpomMaTorpaMmma.

Pa3znen 6. CBoiicTBA M 3aKOHOMEPHOCTH NOBECHHS THCIEPCHBIX CHCTEM.

Omynbcun. Pasnuunble knaccupukaumu HeTSHBIX 5SMyJbcHi. DakTopsl 06pasoBaHHA H
CTa0WIBHOCTH 3MYJIBCHH. DMyJIbIHPYIOLIHE BELIECTBA (OMYJIBIATOPhl); MOJEIb «TOJIOBA-XBOCTY:
ruApoduiIbEEle ¥ THAPOGOOHBIC KOMIOHEHTBI OMYJILIATOPOB; [PHUPOIAHBIE OMYIbraToOphl M
3MYJbraTopsl HCKYCCTBEHHOI'O [POMCXOikAeHUs. Paspymienne nHedTsHbIX SMynbcuit. CKOpoCTh
BBIJICICHUS. JMCIEPCHOM (asbl M3 SMYJILCHH [0J JAeHCTBHEeM CHIBI Tsokectd. 3akon Crokca;
BEJIMYMHBI, BXOJdIIMe B 3akoH CTOKca M MX BJIMSHHE HA paspylleHHe SMyIbcuil. TexHomoruu
00€3B0XKUBaHUs HEPTH, IPUMCHsIEMbIe B HE(TSIHOM IPOMBIIUIEHHOCTH (MEXaHUYECKHE, TEPMUYECKHE,
XMMHYECKHE, I3JIEKTPHUYECKHE). JleamynbraTopel: MexaHusm JieiicTBusi jaesmynsraropo mo ILA.
PeGunnepy. ['azoBele ruapath:: criocoGbl G0pbObBI ¢ ra30BLIMU FHPATAMH.

Paspen 7. OcHoBHBbIE Pu3HKO-XHMHYeCKHE CBOIiCTBA HeTH N HePTENPOLYKTOB.

OcHOBHBIE (PU3UKO-XHMUUCCKHE CBOHCTBA HE()TH ¥ HE(TENPOAYKTOB: IUIOTHOCTh (aOCOMOTHAS,
OTHOCHUTEJIbHAST, METOAMKH I[IPUBEICHMs IUIOTHOCTH K HOPMAJIbHOW TEeMIIEpaType U CIOCOOEI
nepecyeTa IMJIOTHOCTH B 3aBMCHMOCTH OT TEMIIEPATYpbl); BI3KOCTh (KHHEMAaTH4ecKas, YCJIOBHaf,
JIMHAMHYECKas), METOAUKH IePecyeTa BI3KOCTH B 3aBHCHUMOCTH OT TEMIIEPATyphl, KiIacCH(HKAIHsL
HepTell IO BA3KOCTH B IUIACTOBBIX YCJIOBHSX; MOJIEKYJsipHAas Macca, CIIOCOOBI ONpedeseHus
MOJIEKYJISIpHOH Maccel HepTsaubIX (paxuui (popmyisl Bounosa, Kpara);, naBieHue HACHIIEHHBIX
napoB  Hepru (AHIT), w~eroast wm3mepenmss JIHII;  HH3KOTeMmepaTypHbBle  CBOWCTBA,
BBICOKOTEMIIEPATYPHBIE CBOHCTBA; OITHYECKME CBOMCTBA: JJIEKTPUYECKHE CBOMCTBA, TEILIOBBIE
CBOMCTBA, KPUTUIECKOE COCTOSI HHE BEIECTBA.

Paznen 8. Topapubie Hedrb 1 rasz. FOCT P 51858-2002.

KauectBo noaroroBku nedru; 'OCT P 51858-2002; conu B Hedpru. KauecTBo moAroTOBKH rasa;

PJ1 39-0148070-320-88; OCT 51.40-93. Kauectso nojrorosku Bojsl; OCT 39-225-88.

5.2.2. CozeprxaHue DUCLMILIMHBI [I0 BUAAM y4eOHBIX 3aHSITHIL.

JleKnHOHHbIE 3aHATHS



Tabmuma 5.2.1

No Howmep O0bem, vac.
/i paszzena 0Dd0 | 0300 Tema nexuuu
JMCLMIUIHHBI
1 I 2 l DHEProHOCHTEH — M0JIe3HbIE MCKOMaeMblie. DIIEMEHTHBIH COCTaB HEQTH
M rasa.
2 2 2 I YrieBoaopoaHblii coctas HedTi 1 raza. [[pUHUANBI K1accHDUKALIK
He(rei.
3 3 2 2 [eTepoaToMHble COEAMHEHHS HE(TH U rasa.
4 L 2 2 «ITpobieMHbIE» COEAHHEHHS HEPTH.
5 5 2 2 MeTo/1bl pasjiesieHus 1 OfpeiesIeHus COCTaBa YIrieBOJOPOJHBIX CMECEi.
6 6 3 2 CBoiicTBa M 3aKOHOMEPHOCTH TOBEASHMUS AUCTIEPCHBIX CUCTEM.
7 7 2 2 OcHosHble (PU3MKO-XHMHUECKHe cBOiicTBa HEYTH 1 HEDTENPOLYKTOB.
8 8 2 2 Tosapnble HedTb 1 ras. FOCT P 51858-2002.
Hroro: 17 14
IIpakTHyeckue 3aHATHS

[IpakTryeckue 3aHATHS y4eOHBIM IUIAHOM HE MPEYCMOTPEHBI.

JlabopaTopHbie paGoThi

Tabmuma 5.2.2
i Homep paszena Ity SO Haumvenosanue nabopatopHoit paboTsl
n/n JAMCLUIUIHHBI ODO 03d0
1 2.5.6.7.8 p 0 M3mepenue 1ioTHOCTH He(TH 1 HePTEnpOIyKTOB
apeOMETPOM.
5 2.56.7.8 P 0 M3mepenue oTHOCTH He(TH U HEPTENPOIYKTOB
TUKHOMETPOM.
3 245678 ¢ 0 M3mepenue KHHEMAaTHYEeCKOM BI3KOCTH HEQTU U
HeTENPOLyKTOB.
4 56.7.8 ¢ 5 M3mepenne KOHIIEHTPAIIUU BO/BI B HE(TH METOIOM
Jluna-Crapka.
5 3,5,8 6 0 VI3mepeHue KUCIOTHOTIO YUucia HeQTH.
6 2578 6 - V3mepenue nokaszates MperoMIeHHst HeQTH U
T HeTenpo/1yKToB pe)paKTOMETPOM.
5 4 - 5 OueHka CKJIOHHOCTH HedTH K QIIOKYIIISIIH
ac(ajibTeHOB.
Hroro: 34 24

CamocrosiTenbHas pabora cryaenra
Tabmuna 5.2.3

Ne Howmep pa3nena OQ'I»\‘N'l. yac. Tema Bux CPC
n/n JUCLIUTITHHbI oDO | 0300
DHEProHOCHTEH — N0Je3Hble
HCKOTIaeMble. Pabora ¢ kHUTrOH
1 1 1 3 DiieMeHTHbIH cocTaB He(TH W rasa.
VrneBoaopoaHblii cocTaB HeTH U rasa. Pabota ¢ kHUrOMH
[TpuHUNIL! KIIacCUPUKALMN HEPTH. (KOHCTIEKTHPOBAHKE)
o ["eTepoaromHbie coeAnHeHIs He(TH 1 PaGoTa ¢ KHUrO#
. . ° 4 rasa. (KOHCIIEKTHPOBAHUE)
B Pa6ora ¢ kuuroi
3 3 5 6 «[TpobuemHbie» coetnHeHns Hedru (KOHCTIeKTHDOBAHHE)
- - 6 6 MeTo/ibl pasie/ieHus 1 OnpeaeeHus PaboTa ¢ KHUTOMH
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COCTABA YTJIEBOIOPOAHLIX CMECEH. (KOHCIEKTHPOBAHHE)
5 5 4 6 CBoiicTBa it 3aKOHOMEPHOCTH MOBEAEHHS (zf{g?):d;ol:;mg
JMCIEPCHBIX CUCTEM. ’
KOHCYJIbTaLIis
6 6 8 8 OcHoBHble GU3MKO-XHMHUYECKHE CBOMCTBA (E:Zg;igoi*;;o;
HeTH 1 He(TENPOLYKTOB. ’
KOHCYJIbTallUs
7 - 5 6 Tosapubie nedrs 1 ras. FOCT P 51858- PaGora ¢ xHuroii
2002. (aHHOTHpOBaHHE)
DHEProHOCHTENH — M0J1E3HbIE
8 8 1 4 HCKOMaemble. DIeMeHTHbII cocTaB HeTH Pa6ota ¢ kHuroit
M rasa.
Hroro: 30 43

5.2.3. [IlpenomaBaHuWe MCUMIUIMHBI  BEIETCS C  IPUMEHEHUEM
00pazoBaTeIbHBIX TEXHOJIOTHIl:

— Jexuus BU3yanusauuu B PowerPoint B quanorosom pexnme;

— paboTa B MaJIBIX IpyIiax;

— pa300p NpaKTUYECKUX CUTYaLHii.

6. TemaTnka KypcoBbIX padoT/npoeKTroB

CICOYIOIIHUX BHIOB

KypcoBbie paboThl/poeKTh! yu4eOHLIM [IIIAHOM HE IPEIyCMOTPEHBI

7. Konrpoabublie paboTsl

KonTponsubic paboTsl/npoekTsbl yueOGHbIM [IIAHOM He TIPeayCMOTPEHEI

8. Ouenka PE3YJIbLTATOB OCBOCHHH JHCUHIIIHHBI

8.1 KpnTepym OLICHUBAHMS CTENECHM [OJHOTHI M KaueCcTBa OCBOECHHUS KOMIIETCHIMHA B

COOTBETCTBHH C INIAHUPYEMBIMHU pe3yibTatamu o0ydeHus npuseaeHs B [Ipunoxennn 1.

8.2. PeliTHrOBas CHCTEMa OLIEHHBAHHS CTENEHH MOJHOTHI M KAYeCTBA OCBOCHHS KOMIIETSHITHM

00yuaromuxcst OUHOH, 04HO-3a04HOH (hopmMbl 00yueHUs Mpe/cTasieHa B Tabmuue 8.1,

Tabnuna 8.1
. KonuuectBo
Ne n/n Bu/bl MmeponpusTiii B paMKax TeKyLLEro KOHTPOJIs
6annos
| Texymias arrectauus
[TpoBenenue axcnepumeHTanbHOI yacTi nadoparophoil padorst Ne 1. CocraBneHue 0.5
ortyera 1o yaboparopHoii padore Ne 1. 3auuira 1adoparoproit padorst Ne 1,
ITpoBenenne akcnepume HranbHoi vactu naboparoproii padortsl Ne 2. CocraBnenue 0.5
ortyera no jaboparopHoii padore Ne 2. 3aiwumra JadopatopHoii padoTsl Ne 2.
[TpoBeneHue axcnepuMeHTaNbHOM YacTu nadoparopHoit padoTsl Ne 3. CocraBieHue 0.5
otyeTa o jaboparopHoii padore Ne 3. 3awmra nadoparopHoii padoTbl Ne 3.
TecTupoBaHME IO TEOPETHUECKOMY MaTepuany nekunii 1-3. 0...15
MTOI'O 3a nepByto TeKylLyIO aTTeCTaLHI0 0...30
2 TekylIas aTTecTalus
[TpoBeneHue 3kcriepuMe HTaNbLHOM vacTi nadopatoproii padorsl Ne 4. CocraBneHue 0.5
oruera 110 jabopatopHoii padore Ne 4. 3awmra aboparopHoii padorbi Ne 4.
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IIposenenue skcnepume HTanbHoIl YacTi naboparoproii padoTsl Ne 5. CocTaneHue 0.5
oTyeTa 1o jaboparopHoii pabore Ne 5. 3awmra sadoparopHoii pabotu Ne 5.
IIposenenue skenepunme TanbHoil YacTin nabopatophoii padotsl Ne 6. CocraieHue 0.5
oTyera 1o jadoparopHoii padote Ne 6. Sauwura nadopatopHoii padoTs Ne 6.
TectupoBaHue N0 TEOPETHYECKOMY MaTepHaly JeKuuii 4-6. 0.::15
MTOI'O 3a BTOpyIO TEKYUIYIO ATTECTALKIO 0...30
3 Tekylas aTTecTauus
IIpoBenenue sxkcnepuveHTanbHOMN vacTh sadoparopHoii paGorst Ne 7. CocraBneHne 0.5
oT4era no nadoparopHoii padore Ne 7. 3awmra sadopatopHoii padoTsl Ne 7.
TecTHpoBaHKE MO TEOPETIHHECKOMY MATEPHANY Nekimil 4-6. 0...15
KommiekcHoe TecTuposatine no kypey «Xumus HeT 1 razan. 0...20
MTOI'O 3a TpeTbio TeKYLLYIO aTTECTALHIO 0...40
BCEI'O | 100

Kpmepnn OLICHHUBAHMS CTCIIEHH ITOJIHOTLI U KauyeCTBa OCBOCHUS KOMIIETEHIIMHA B COOTBETCTBHH

C IUITAHUPYEMBIMH pe3yJbTaTtamMiu 00yueHus rnpuse/esl B [Ipunoxenun 1.

9. VYuebHo-MeTo1muecKkoe H nupopvManHonnoe odecneyeHne JHCHHILIHHDI

9.1. Tlepeyens pexoMen/1yeMoii JIHTepaTypbi npeactasien B Ilpunoxenuu 2.
9.2. CospemeHHBIE Ipo(eccnonaibbie 0a3bl AAHHBIX W MH(OPMALMOHHBIE CIIPABOYHBIE

CUCTEMBI:

T P A B 1 T

ohpo

10.

1

12.

13.

14.

15.
16.

HudopmanmonHsIe pecypes!

IlonHoTekcTOBas 0a3a JjaHubix TUY http://elib.tsogu.ru/

IBC «Jlaupy http://e.lanbook.com

Hayunas snextponnas Gudinnorexa ELIBRARY.RU htip://www.elibrary.ru

IBC «lOpaiiT» https://www.biblio-online.ru

IbC «bubnmroxommiexraropy http://bibliokomplektator.ru/

Hatmonanpubi Daexrponno-MUudopmannonnsii Koncoprmym (HOUKOH)
MexayHaponHbBIH eBpOreHCKHM HHJIEKC IIMTHPOBAHHS B 001aCTH T'YMaHHTAPHBIX HAYK
European Reference Index for the Humanities (ERIH)

MexnyHapoaHble pedeparuBible 0a3bl HAVUHLIX U3aaHuit http:/Www.scopus.com
bubnuoTexa TexHUYecKrx cTarei 110 pa3padoTke He(TIHLIX U Ia30BbIX MECTOPOXKICHUM
Ob1ecTBa HHXKEHEPOB-Hed TaHKUKOB SPE

POLPRED.com O630p CMM

baza manneix Pocnarent

[Tone3Hble CCHUIKH HA JIDYIHE DIEKTPOHHBIE PECYPChI

Poccuiickuii rocyapersennblii viusepenter nedyru u raza um. UM. I'yOxuna
http://elib.tsogu.ru/

Bubnuoreka YHUMCKOro rocy1apeTBEHHOIO HEPTSHOIO TEXHHUYECKOTO
yHuBepcuTeTa http://elib.tsogu.ru/

Hayuno-texnuyeckas 61bauorexa YXTHHCKOTO rOCY/1apCTBEHHOTO TEXHHYECKOTO
yHHBepcuTeTa http://elib.tsogu.ru/

Bubanotexa ATBMETEEBCKOIO MOCYAAPCTBEHHOI0 HEPTAHOIO HHCTHTYTA
[TouckoBrie cucteMsl Google, Yandex. Rambler

9.3. JluneH3uoHHOE U CBOOOJHO PACIpOCTpaHseMOe NpOrpaMMHOE OOecCleyeHHe, B T.d.

oredecTBeHHOro npoussoactsa: 1 C [pexnpustue (yueOnas sBepeus); KOMITAC-3D LT 12v (yueOnas
Bepcus); AutoCAD 2017 (yueGuas Bepcusi); Scilab (6ecrnnarnas mporpamma); Free Pascal
(6ecmatHas nporpamma); Microsoft Windows 7: Microsoft Office 2010.

10. Martepuanpto-Texuitccxoe ofecneveHne AuCHINIHHBI

Il




Ilomemenust anst mpose/ienusi BCeX BHJAOB pabOThl, MPEIYCMOTPEHHBIX Y4eGHBIM IIJTAaHOM,

YKOMIUTEKTOBAHBI HEOOXOAUMbIM 000PYI0BAHMEM I TCXHHUYECKHMH CPEJICTBAME 00y IeHHS.

Tabmuma 10.1

[lepeyenb TeXHHYECKUX CPEACTB 00yUYEHH s,
HEOOXOAMMBIX ISl OCBOSHUS AUCLUTUIMHEI
(aemMOHCTpaUMOHHOE 060pyI0BaHMKE)

Ne n/n [Tepeuenn 0bopynOBatiis, HEOOXOAHMOrO /s
- OCBOEHMS JIHCLMILIHHDI

Al 403 [MepcoHanbHbie KOMITBIOTEPSI e A
VyeGHas ay AUTOPHS /15l [IPOBEACHMS 3AHTHIT \wnll)mmenuﬁHbm SKpaH Kg nc,):llcop? :;ng;igﬂ
1 JIEKLIMOHHOTO THUIIA, Epynnouu.\ M MHIMBHAYANbHBIX : I p—— CT(;J’ILI crym:x CTOLL
e i s s o KOMIILIOTEPHBIE, CTY x\:omnuo’repﬁbm,xpymmm‘ica
MPOMEKYTOUHOIT aTTECTALLN, ?

CTCANAK MeTalIMYeCKuH, mKad MeTaIMYECKUMH.
Jlabopatopitsi XUMHII o 2 ¢

AyauropHas (MeoBasi) 10CKa, CTOJIbI
1a00paToOpHbIe C AUMKAMA U PO3ETKAMM, CTOJ /15
BECOB aHTHBMOpPALMOHHBIH, CTOJI-MOIKA IBOIHAs,

CTYJIbsA 1a00paTOpPHbIE HA POJTHKAX, TEXHOJIOTHYECKas
npucTaBka, Wkadbl BHITSUKHBIE C ONHOM MOMKOM U
CMecHTeeM, WKabl A1 NOCY bl YETHIPEXCTBOPYATHIE,
wKadbl KAPTOTEUHbIE METAUTHYECKHE, WIKA(LI 1S
XpaHeHisl PeakTHBOB, WKa( AePEeBSHHBIN 11 XpaHEHUS

XaJIaTos.
ayu. 404
YyeOHas ayAUTOPHS [UTs [POBEIEHHs 1ad0paTopHbIX
2 3aHSATHIL, TPYNMOBLIX 1l HHAMBHAYATbHBIX P eqipax‘romeTp, BUCKOSHMETPBL, HaGOP
KOHCYJIBTALlMH, TekyILEro KOHTPOs! 1 apeoMeTpos, Habop NMKHOMETPOB, KONOOHArpeBaTelIH,
np0Me)KyTOllHUﬁ ATTECTALLHN. TEPMOMETPLI CTCKIISHHBIC ﬂaGOpaTOprle, HITaTHUBHI,

xoh0mabHikn XIIT, koa0b! KPYrJIOQOHHEIE,
NpHEMHHK-JIOBYLLIKA, LMIUHAPbI, XUMUAYECKHE
PEaKTHBBI,

YueOHO-HarsIHbIe MOCOOUs: EPUOIIECKas
cucrema xumuueckux snementos [I.U. Menzeneesa,
pacTBOPUMOCTD COJIEH, KMCIOT ¥ OCHOBAHHUIT B BOZE IIPH
20°C. 5neKTPOXMMHUECKUN PAZ HANPAIKEHHSA, HA3BAHUS
BaXKHEMLUMX KUCIOT U UX COonel

11. Meroanyeckne ykasauus no oprannsauuu CPC

11.1. Ha naGopaTopHbIX 3aHsTHIX 00YUAIOUMECs U3YYAIOT TEOPETHUECKUH MaTepua, MeTOIUKH
IPOBEJCHHUs PabOT U BBINONHAIOT Jabopartopubie paboTsi H pacyersl. Jnst 3ddekTuBHON paboTHI
o0yyaromuecs MODKHBI MMETh WHIKCHEPHbIC KAILKYJISTOPH W COOTBETCTBYIOIIHME KaHIEIIPCKHE
NPHHAUISKHOCTH. B mpouecce noArotoskn K 1adOpaTtopHbIM 3aHATHSAM OOYYAIOIIMECS MOTYT
npuberaTh K KOHCYNBTAIMsIM [1perioj@asarens. Hamiuue koncnexra 1a6opaTopHolt paGoTsl Iepen
HAYaJIOM BBINOJIHEHHS paboTh! 00si3aTebHO.

11.2. MeToaudeckue yKkasaHus 10 Opranu3alidi caMoCTOsTe/IbHOW paboTEL

CamocrosTenpHas padoTa 00yUAIOUIMXCs 3aKII0YACTCs H3YUCHUH TEOPETHYECKOTO MaTepHasa 1o
pazzenam UL OCBOEHHS HHJuBMyalbHo. IlpenonaBaresns Ha 3aHATHM [JaeT PEKOMEHIALUM
HeoOXOIUMBIE AT OCBOEHMS Marepuala. B xoze camMocTosaTebHol paboThl 00ydaromuecs JOMKHBI
BBINOJIHATE M3Y4YMTh TeOperudeckuil marepuan no pasaeiam. OOydarompecss HDOJDKHBI 3HATH
ONpeeeH s MOHATHH, YMETL Pa3bACHHUTbL 3HAUCHHUE W CMbIc 11000ro0 TepMHHA, HCIIOIB3YEMOTO B
pabore u T.1.
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