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1. Hean u 3anaun OCBOCHMS MHCUHIIHHBI

CHCTEM pa3IMYyHOro IIPOHCXOMKIICHHS, O METOAX HX HCCJICIOBAHMSA U O B3aHMOCBS3H MEXJIY COCTaBOM
H (DH3HKO-XMMUYECKHMH CBOHCTBaMH He(TH.

3a1a4Yn JUCHHUILIMHEL:

~ H3YYCHHE OCHOBHBIX TIpyIIn YTIIEBONIOPOZOB H TI'eTEepOATOMHbIX COCTIMHCHUH, BXOIAINHX B
cocTaB He(hTH;

— PasIHYuii B cTpoeHuu u bu3uKo-xuMIIecKIX CBOMCTBax HHIMBHYaIbHBIX YIIIEBOLOPOLOB
KaK OCHOBHBIX KOMIIOHEHTOR He(TH, IPUPOJHBIX ra30B APYTHX BHJIOB YTJIEBOJOPOIHOIO ChIDbS;

— METOJIOB pasjie/leHus MHOTOKOMIIOHEHTHBIX HE(DTAHBIX cHcTeM;

— UOPHYUH (popMUpoBanus HeTSIHBIX AHCIIEPCHBIX CHCTEM M HX KOJIJTOMTHO-XHMHYECKHUX
CBOMCTB;

— THIOTE3 IPOMCXOXKIeHUs HedTH.

2. Mecrto muenumnne: crpykType OIIOIT BO
Hucnumnana  «Xumus HebTH M rasay ormocmTes K JWMCIHUIUIAHAM  00s3aTenbHOH 4acTH,
dopmupyemoii yuacTHEKAMY 00pa3oBaTebHBIX OTHOMmMe U] y4eOHOro muauna,
Heobxomumbmvu yenopmsvu UL OCBOCHHUS TUCIMILTHHEL SBIISKOTCS:

3HaHHe:

YMEHHS:

ABIICHUH (KOppo3mus, THAparo-o0pa3oBanmue, OTioxeHus ACIIO u Ip.) H KBaTHUIHpOBaHHO
[peIaraTb METOBI HX YCTpaHeHus.

BIIaJICHUeE:




— HABbIKAMH BBIIOIHCHMS OCHOBHBIX JIa0OPATOPHBIX AHATH30B IO ONpEIENCHHIO (H3HKO-

XUMHYECKHX CBOMCTB HB(I)TI/I, METOJITaMH Ka4€CTBEHHOI'0 M KOJMYCCTBEHHOIO aHAJIM3a MHOTO-

KOMIIOHEHTHBIX CHCTCM, METOJaMH OIIMCAHUS CBOHCTR MHOI'0O-KOMIIOHEHTHBIX CHCTEM.

Conep)l{aﬂne JAHCLHUIIIAHB]l SBJISIETCSH JIOTMYECKHUM IPOOOIDKEHHEM COAEpIKaHUs JUCIHILIHH

«XuMHI» H CIYXKHT OCHOBOH JIII OCBOCHHUS JUCIHILIAH ((Byp()BBIC IIPOMBIBOYHBIE KHIKOCTH)Y,

((HpOlIECCBI TBEPACHHUA TAMIIOHAXKHOI'O pacTBOpa | KOPPO3HUs LIEMEHTHOTO KAMHS».

3. Pe3yabTaThl 00y4eHHS 110 AUCHUILIHHE

IIponece u3yyeHHs TUCLMIUTHHE! HaNpaBiIeH Ha (GopMHupOBaHEE ClEAYIONMX KOMIETEHIHIL:

Tatnuna 3.1

Ko n HauMenoBanue
KOMIIETEHITHH

Kox u Haumenosanue
MH/IUKaTOPa JOCTHKEHHU
komnererimy (MIK)

Koz u Hanmenosauue pesynsrara o6yuenus o
JHCLMILTHHE

OIIK-1. CnocoGeH pemars
3aj1auy, OTHOCAIINECH K
npodeccHoHanbHOH
HEeATENBbHOCTH, TIPHMEHSS
METO/Ibl MOJIETHPOBAHMS,
MaTeMaTH4ecKOro aHain3a,
€CTECTBEHHOHAYYHbIE H
001IeHHKe HEpHBIE 3HAHUSA

OIIK-1.3 Onpenenenue
XapakTePUCTUK XUMHYECKOrO
npouecca (sBieHus),
XapaKTepHOro Ui 00bekToB
npodeccHoHaIbHOMH
AEATEJILHOCTH, HA OCHOBE
3KCHEPHMEHTATBHBIX
uccneoBaHuM

3namp: XapaKTEPHCTHKH XMMHUYECKOTO TIpoLiecca
(aBNIEHNS), XAPAKTEPHOTO IS 06LEKTOR
NPOGECCHOHATBHOM NEATENEHOCTH, HA OCHOBE
OKCTIEPHMEHTAJIBHBIX KCC/IeI0BaHuMi (31)

Ymemp: onpenensith XapakTEPHCTHK XHMUIECKOTO
npouecca (ABIEHHA), XapaKTePHOTo Ui 06BEKTOR
NpOGECCHOHANLHOM JIeSTENLHOCTH, HA OCHOBE
IKCTIEPUMEHTAIbHBIX HecenoBanuii (V1)

Bradems: MeTonukamu onpenenexus XapaKTepHUCTHK
XHMHYECKOTO Iipouecca (SBJIEHH:), XapaKTePHOTO IS
00BEKTOB MpodeccHOHATEHO JeATeNLHOCTH, Ha
OCHOBE IKCNIEPUMEHTANILHBIX MCCTIen0BaHuMit (B1)

OITK-4. Cniocoben
NPOBOIUTE U3MEPEHHS H
HabJo1e 1, obpabaTeiBaTh
W NIPeJICTaBIATh
IKCIEPUMEHTAILHBIE JAHHBIE

OIIK-4.3 Bei6op TexHonorHm
NPOBE/IEHUS THITOBBIX
IKCIEPHUMEHTOB Ha
CTaHAAPTHOM 000PYAOBAHHH B
naboparopuu u Ha
NPOHM3BO/ICTBE

3Hams. TEXHOTIOTMY MPOBEICHHS THIIOBBIX
9KCNIEPHMEHTOB Ha CTaHAAPTHOM 000pPY/I0BaHHH B
11abopaTopuu ¥ Ha POH3BO/CTRE (32)

Ymemb: BHIOGUPATH TEXHONOTMH MPOBEACHUS THIIOBBIX
IKCIEPUMEHTOB Ha CTAHIAPTHOM 060pYI0BAHUH B
mabopaTopuy U Ha npoussoscTse (V2)

Bnadems: naBbIkaMu BbIGOpA TEXHOIOrHIA NPOBEIEH U
THITOBBIX IKCNEPHMEHTOB Ha CTaHAAPTHOM
obopynoBaHuH B 1abopaTopuy U Ha [IPOH3BO/ICTBE
(B2)

OTIK-4.4 Obpaborka
Pe3ynbETaToOB HAYYHO--
HCCIIEIOBATENILCKOM
AeATEILHOCTH, HCTIOJIB3Y A
CTaHzapTHoe obopyioBaHue,
npuOOpPE! U MaTepHaL]

3name: TexHONOTHM 06PaGOTKH PE3YLTATOB HAyqHO-
HCCIIeI0BATETECKOM AeATENbHOCTH, HCTIONB3YS
CTaHIapTHOE 0G0pyAOBaHHe, IPHGOPLI M MaTEpHAIbI
(33)

Vmemw. obpabarsiBaTh pesybTathl Hay4qHO-
HCCIIC/10BATENNbCKOH AEATEIbHOCTH, HCTIONB3YS
CTaHIapTHOE 000pYAOBaNHE, IPUGOPLI U MATepHAISI
(¥3)

Bnadems. meropnkamu o6paboTku pe3ynbTaTOB
Hay4HO-MCCIIeI0BATEILCKOM JesTebHOCTH,
HCTIONL3YA CTaHNapTHOE 000pyAoBaHKe, NPUGOpPH! U
Marepuaisl (B3)

OTIK-6. CniocoGen
NPUHHAMAaTh 000CHOBAHHEIE
TEXHHYECKHE PELICHUSA B
npodeccHoHaILHOH
AEATENbHOCTH, BRIOHPATh
s¢pexTHEHBIE M Ge30macHble
TeXHHYECKHE CPeCTBa, U

OITK-6.1 Onucanue
OCHOBHBIX CBeJIeHHH 00
00beKTax u mpoueccax
npodeccHoHaNbHOM
AEATEeNIbHOCTH NOCPEICTBOM
HCII0/Ib30BaHHs
npodeccHoHaIEHOM

3name: OCHOBHBIE CBeleHHs 06 00BEKTaX 1 npoieccax
npo(eCcCHOHANBHOM MesTe/IbHOCTH NOCPEZCTBOM
HCTIOMB30BAHMA NPO(ECCHOHANBHOMN TEPMHHOIOTHH

| (34)

Ymems: onHUChIBATL OCHOBHbBIE cBeseHud 00 00bekTax
1 npoLieccax npodeccHoHanLHOM AeSTelbHOCTH
NOCPEACTBOM HCI0JIB30BAHHSA MPO(ECcCHOHANLHOMN




Kon v HanmeHoBanue

Kon u HaumeHoBaHue

Koz n nanmenoanme pesyinsrara oGyuenns 1o

HH/IHKAaTOpa J0CTHKEHUA
KOMIIETEHLIIH JHMCUMIUIHHE
koMneteHimu (MIK)
TEXHOJIOrMH TEPMHHOJIOTHH TEPMHUHOJIOTHH (V4)

Bnadems: METOIMKAMH OTIHCAHHMA OCHOBHBIX
cBe/IecHuUi 00 0bbeKTax M npoueccax
NPO()eCCHOHANLHOM AeATeNLHOCTH OCPEACTEOM
HCI0Jb30BaHUSA IPOGECCHOHANBHOI TePMUHONIOTHH
(B4)

OIIK-6.2 Bribop metona wiu
METO/IMKH pelleHHs 3a/1a91
npogeccHoHaTBHON
HEATEJIBHOCTh

3Hame: METOMIBI MIIM METOAMKH PELICHNA 33729
mpoeccHOHATLHOM AeATebHOCTS (35)

Vamemo: BoIOUpPaTh MeTO/IBI MITH METOIMKY pelenus
331841 pOQeCCHOHATIBHOM IeATEeNLHOCTS (¥Y5)

Bnadems: HaBHIKaM# BBIGOPA METOA WIH METOMKH
PCLICHHSA 331291 NPO(PECCHOHAILHOMH NeATeNBHOCTD
(BS)

OIIK-7. Cnocoben
aHAIM3UPOBATh, COCTABIATE H
NMPHUMEHATh TBXHH‘ICCK)’I-O
AOKYMEHTALIHIO, CBA3AHHYIO C
npodeccHOHATBHOM
NESATeNbHOCTEIO, B
COOTBETCTBHH C
JeHCTBYIOMHMMHU
HOPMaTHBHBIMH [IPaBOBBIMH
aKTaMH

OI1K-7.1 Beibop
HOPMAaTHBHO-TIPABOBEIX H
HOPMaTHBHO-TEXHHYECKHUX
JOKYMEHTOB, PEeryJIupyoIX
AeATENBHOCTS B 06NacTH
He()Tera3oBoro NpoM3BOICTEA
IUIA peleHHs 3a1aun
npoeccHoHATLHO
JEATENBbHOCTH

3nams: HOPMATHBHO-TIPABOBbIE U HOPMAaTHBHO-
TEXHHYECKHE J0KYMEHTBI, PETYIHPYIOIIHE
ACATE/ILHOCTD B 06/1aCTH HeTerazosoro
MPOM3BOACTBA JUISl PEIEHHUS 3aMa4K
NpodeccnonanbHOM AesTesHOCTH (36)

Ymeme: BoiOupars HOPMAaTHBHO-IIPABOBLIE H
HOPMaTHBHO-TEXHHYECKHE JOKYMEHTSI,
PETYIUPYIONIHE IEATEILHOCTE B 061aCTH
He(TerasoBoro NpoH3BOACTBA JUIsl pelleHUs 382K
podecCHOHANBHOMH NeATENBHOCTH (V6)

Brademp: naBbikamu BhIGOpa HOPMaTHBHO-NPABOBEIX
1 HOPMaTHBHO-TEXHHYECKUX JIOKYMEHTOB,
PETYJIHPYIOLIMX IEATENBbHOCTh B 001aCTH
He(Tera3oBoro NpoM3BOACTBA /I PELICHUS 3aAa4K
NPOdECCHOHAILHOI NesTeIbHOCTH (B6)

OIIK-7.4 CocTaBnenue
OT4€TOB, 0030pOB, CIPABOK,
3aABOK M IpYyroi
JOKYMEHTallHH, ONHpasch Ha
PEAILHYIO CUTYALHIO

3namb: NPUHIKNEI COCTABIIEHUS 0T4eTOB, 0030pOB,
CIpaBOK, 3asABOK M IPYrOii JOKYMEHTALHH, ONUPAACH
Ha peabHyI0 cHTyauuio (37)

Vmems: cocraBiiath oTueTHI, 0630pBL, CIpaBKH, 3a9BKH
H IPYTYIO IOKYMEHTALMIO, ONUPAiCh HA PEATBbHYIO
curyato (V7)

Brademp: METO IMKaM¥ COCTABIICHHS OTYETOB,
0030pOB, CIIPaBOK, 3a5BOK H APYroii JIOKYMEHTALIHH,
OlHpadACh Ha peaNbHyro cuTyaunio (B7)




4. O6beM THCHHILIHHBI

Obmmii 06beM MUCIUIITMEE! cocTaBIseT 3 3avetHbIX enumnn, 108 yacos.
Tabmuna 4.1
o Kype/ AYIMTOpHBIE 3aHATHA/KOHTAKTHAN padoTa, uac. CamocrosTensHas Dopma
6 SBRA ype 1 IMpaxtuyeckue JlaGoparopHsie | pa6ota, yac. (B T.u. | mpoMexyTouHOI
CRISHEN Spusetp BRI 3aHATHA 3aHATHSA KOHTPOJIb) aTTeCcTalnn
lﬁqﬂo-330quaﬂ 3/6 14 0 14 44(36) Ox3amen
S Crpykrypa n CoaepKaHue THCHHIIINHBI
5.1. CTpyKTypa JHCUHIITHHEL
o4Has popma obyuenns
He peamusyercs.
3a04Has popma obyuenns (3DO)
He peanmusyercs.
0YHO-3204Has opma obyuenus (03®0)
Tabnuna 5.1.2
N Crpykrypa aucimmmns AyauToprie
No PYKTypa Jucn 3aHATHA, Yac., CPC, | Bcero, Kox HJIK OueHouHsle
Ty Hiwep Haumenosanue paszena J. | Ip. | JIa6. s Las C
pasjena
DHeProHOCUTENH — MOJTe3HLIe OIlK-1,4
1 1 HCKOTIaeMble. DJ1eMEHTHBIH cocTan 1 - - 2 3 OIIK-6 Tecr
L HeTH u raza. OIlK-7
Yriesonopoansiii cocras He()TH M rasa. OIK-1,4
4 4 lpunimns knaccnduxatmm nedrreit . ) ) . 7 OIIK-6 Tecx
P & : OIIK-7
OIIK-1,4
3 3 ::T;poa'romnme CoelnHeHus Hed)TH U 2 ) i 6 3 OITK-6 Tecr
i OIIK-7
OIIK-1,4
-4 4 «ITpobnemHusie» coequnenns HedTH. 2 - g 6 10 OIIK-6 Teer
OITK-7
OIlK-1,4
i R [ i ool [P O IR P R I
OIIK-7
o OIlIK-1,4
I el [P NN IR BN I )
OIIK-7
OIlK-1,4
OcHosHble Ppusnko-xummuyeckue - :
. 1 CBOHCTBA HeTH 1 HedTenpoTyKTOB, . i 19 p 13 8&5:3 Teer
OIIK-1,4
Tosapubie HegTs U ras, ’
8 8 2 - 2 6 10 OIIK-6 Onpoc
TP 51858- i
’ ['OCT P 51858-2002 OrE.7
OIlK-1,4 | Dx3amenan
9 Ok3amen - - - 36 36 OIIK-6 HOHHBIE
OIIK-7 BOIIPOCKI
Hroro: | 14 - 14 80 108




5.2. Coneprxanue qucUMIIIHHEL

5.2.1. Conepkanme paszesnos MHCIALIUHEL (MMpakTHyeckue CJIMHHUIBI).

Paznen 1. duepronocurenn — nosesnpre HCKONaeMble. JJIeMEHTHBIN COCTAB HedTH ¥ raza.

Hedts. Ilpupoausie u NOIyTHRIE He(TAHbIE rassl. KaMmeHHBIH K Oypeiit yroms. Cranmp..
OcHOBHEIE 3/1eMeHTBI Tab ! H.H. Menneneesa, Bxoasmue B cocran HeTH M rasza. Tsxelnsie
MCTAJLIbI, TOINYTHBIE IOJIE3HBIE KOMIOHEHTHI. | HIIOTe3k OPraHdyeckoro M HEeOPraHWYecKOoro
IPOMCXOKICHHA HeQTU. OCHOBOMOIOKHUKH HayKH 0 XHMHHU HedTH,

Paznen 2. Yraesogoponusiii cocrag HepTH ¥ raza. lpungum: KJIaccupukannm uedreii.

Onpenenenne wedru. [omonornueckie PAZBL, BUIBI H30MEPHH, NIPABHIIA HA3BAHHS COeIMHEHHIA,
BXOZMIMX B cocTaB HepTH, mo ITUPAC. Ankaus IHKJIOATIKAHEI B HE(TH, aJIKaHbI B COCTaBe rasa;
(DH3HKO-XHMHYECKHE CBOMCTBA AIKAHOB U IHKI0aNKaHOB. OCHOBHBIE XHMHYECKHE peaknuu, B
KOTOpbIE BCTYNAIOT ajlKaHbl, peakius 3eJ/IMHCKOr0, CKIOHHOCTD HU3LIHX JIKaHOB K 00pa3oBaHHIO
KIaTpaTHeIX coenunenuit. Cojepikanue apeHOB (apOMaTHYECKUX YII€BOAOPOIOB) B HedTH; (u3uKo-
XHMHYCCKHE CBOHCTBA apeHOB. U3sompenanni u NOpQUPHHEI KaK «buomapkepsl». Knaccupukamus
Hedreii o YTJIEBOIOPOAHOMY COCTaBY M THITH3AIIHS Hegrelt 110 [letpony.

Pasjten 3. I'erepoaromupie CoeIHHEeHHA HeTH H raza.

Tunel w Bumel rerepoarommbix CoenvHeHni HeptH. OCHOBHBIE KHCJIOpO/ICOiepIKarie
coennenus HeptH. HadreHOBBIE KHCIOTHL Cepuuctsie coemunenns HedTH. AsoTcomepikaimue
COCNMHeHNs HepTH. BnusiHMe rerepoaToMHbIX COC/IMHCHUI HAa TEXHOIOrHYecKye IPOLECCHI
TPAHCIIOpTa, OATOTOBKH, XPaHEHHS He(hTH 1 T'a3a, Ha Ka4eCTBO HE()TENPOLYKTOB M HKOJIOTHIO,

Paznen 4. «Ilpo6aemunier COeAMHEHus HedTH.

Cmopl. AchanbTeHs; CONCPKaHUE yriepona M Bojopoma B acansTenax; nokymusanus u
OCaXkJIeHHe acaibTeHOB; napamerp Xei3aca; anamms SARA,| mHzpekc HecTabuiIBHOCTH o
achanbTeHaM; MeTob! H3MEPCHHS KOHLEHTPAIMH ac(aibTeHOB B He()TH; MPHYHHEI, BEI3BIBAIONHE
OCaX/ICHUE achaIbTCHOB NPH J106bYe HedtH. ITapadumsr; KpHCTaIH3aus napagmHoB u3 HedTy;
TEMIICpaTypa Havana KpHCTAJUIH3ALHu napadunos (THKIT); crabmismocts He(TH 10 mapadumam,
METOZB! m3mepenus THKII; mertossr H3MCPCHHS KOHUEHTpPAlHH NapaduHOB B HepTH. Biusnue
napaguHOB u acdanbTeHoB Ha TCXHOJIOTHYECKHE ITPOLECCE] Tpancnopra, NOATOTOBKH M XpaHEeHHUs
He(TH. PacTBOpEHHBIE rasmL, [TnacroBsle Bojsi He(TAHBIX MECTOPOIKICHHIA.

Pasjen 5. Meroasr pasnesnenns u OTPEACICHHS COCTABA YIIIEBOI0OPOAHBIX CMeceil.

Metoas! anamsa HedTH H raza (xpomarorpadus u ap.). Opaxuun He(TH; DpaKIHOHHENA cocTan
HeQTH; MEeTOIBI ompenenenus (pakuronHOro cocrasa He(TH; 3aKoHOMepHOCTH pacipenenesus

YIJIEBOZIOPOJIOB 110 (pakumsm Hedry. IlepBuynas nepepaGorka HedTH; cBeTIIBIE AHCTHILIATEI; MasyT;




MacsiHble ppakuun; Tyapod. Otkpeitne M.C. 1sera; Xpomarorpadus; onpeeneHHe XpoMaTorpaguu
no IUPAC; Buze! xpomarorpaduu, Xpomarorpadg; xpoMaTorpamma.

Pasjien 6. CBojicTBa M 3aKOHOMEPHOCTH NOBeICHH S JAHCIIEPCHBIX CHCTEM.

OMynbenn. Pasnuanble  kinaccudukaiu HeQTAHBIX SMynbcuil. DakTOpEHI oOpazoBanus u
CTAOHIIBHOCTH OMYIBCHH., DMyNBTHPYIOUIME BEIIECTBA (3MYJIBraTophl); MOJENH «TOJIOBA-XBOCTY;
THAPOQHIBHBIE ¥ THAPODYOOGHBIE KOMIOHEHTHI OMYJIbraTOpOB; IPHUPOJHBIE OMYJIBraTopsl M
IMYJILIaTOpBl  HCKYCCTBEHHOTO IPOMCXOXJIEeHHS. Paspymenne HeTsHbIx smynbcui. CxopocTs
BBIIC/ICHHS. JMCIIEPCHOH a3kl W3 OMY/IbCHH IO JACHCTBHEM |CHIIBI TSDKECTH. 3aKOH Crokca;
BEJMYHHEL, BXOAfmME B 3akoH Crokca M MX BIMSHHE HA paspyLICHHE OMyIbcHH. TexHomoruu
00e3BoXHBaHHA HeDTH, IPUMEHAEMEIE B He(TAHOIH NPOMBIIITICHHOCTH (MEXaHHYIECKHE, TEPMHYECKHE,
XHMHYCCKHE, JJICKTPHYECKHe). JleaMynbraTopsl; MeXaHu3M JIelc¢TRBHS Jesmynbraropo mo ILA.
Pebunjiepy. I'a30Bbie ruaparsr; crioco6s 0OpBOBI ¢ ra30BBIMH THIPATAMH.

Pazjen 7. OcHoBHbIe PpusnKo-xuMHIecKHe cBOlicTBA He(pTH 1 HedTEnPOAYKTOB.

OcHoBHBIE (H3HKO-XMMHUYECKHE CBOHCTBA He)TH ¥ HeDTENPOIYKTOB: ILIOTHOCTH (abcomoTHas,
OTHOCHTCJIbHAA; MCTOJMKHM IPHBEJICHHS IUIOTHOCTH K HOPMalIbHOM TEMITEPAaType W CHOCOOBI
lICpecteTa IUIOTHOCTH B 3aBHCHMOCTH OT TEMIIEPATYPHI); BI3KOCTDH (KMHEMaTHYecKas, yCIOBHasi,
AMHAMUYECKast), METOMUKH IEPECcUeTa BI3KOCTH B 3aBHCHMOCTH OT TEMIEPATYPBI, KIacCH(UKAIHs
HepTell 1O BS3KOCTM B IIACTOBBIX YCIOBHAX; MOJIEKYIIAPHAs K Macca, CHOCOObI ONpeaesIeHus
MOJICKYJIIPHOH Macchl HedTAHBIX (pakimit (Gopmysist Bounosa, Kpora); nasienne nacwnmenHbx
nmapos  Heprm  (JHII), meromsl usmepenus  JIHIT;  HuskotemmeparypHsle CBOMCTBa;
BRICOKOTEMIICPATyPHBIC CBOKCTBA; ONTHYECKHE CBONCTBA; SNICKTPUYECKHE CBOMCTBA, TEIIOBBIE
CBOHMCTBA, KPHTHYECKOE COCTOSHHUE BEIECTBA.

Pa3jesn 8. Tosapubie nets 1 ras. TOCT P 51858-2002.

KavecTBo noarorosku nedTu; 'OCT P 5185 8-2002; comu B He(htn. Kavecrso IOATrOTOBKH rasa;

PJ139-0148070-320-88; OCT 51.40-93. Kauectro noaroroBku Bojer, OCT 39-225-88.

5.2.2, CozlepKaHue TUCIUITIAHEI 110 BHIAM Y4eOHBIX 3aHATHIL.

Jleknmonnsle 3ansTHS

Tabmma 5.2.1
O6bem,
Ne | Homep paspena i Toten s
/n JHCLIMTLTHHBL ; AR Bena
0390
| | 1 IHEPrOHOCHTENH — NI0JIE3HBIE HCKOMAeMble. DIeMeHTHELH cocTaB HeyTH
rasa. |
5 5 1 YrneBonopoHslii cocTas HedTH 1 rasa. [puHUMnEL K1accuukanmu Hedrei,
3 3 2 I'eTepoatomHie coeHHeHHs He)TH W rasa.
4 4 2 «IIpobnieMHbIe» coenHeHus HeTH. '
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5 3 2 Merozs! pasnenenus u OTIPENCNCHUA COCTABA YIIEBONOPOAHBIX CMECEIL.
6 6 2 CaoiicTsa 1 3akoHOMepHOCTH TOBE/ICHUS THCIIEPCHBIX CHCTEM.
Y 7 2 OcHoBHBIE (H3MKO-XHUMITIECKHE cBOHcTBa HedTH 1 HedTenpoaykToB.
8 8 2 ToBapnsie HegTs 1 ras. TOCT P 51 858-2002.
Hroro: 14 '
[pakTiyeckne sansTus

paxTiyeckue sansTus Y4eOHBIM IUTAaHOM He IPEyCMOTPEHEL.

Jlaboparopubie paGoTs
Tabmma 5.2.2
Home ena sag
Ne n/n MET) paan yac., Haumenosanue nabopaTopHoit paGoTsl
HCUMTLTHHBI -
0390
4 4 2 H3mepenue KOHUCHTPALMH BO/BI B HE()TH MeTomOM Huna-Crapka.
6 g 2 H3mepenue nokasarens NpenomiaeHus Hetu u He(TenpoayKTOB
pedpakromeTpom.
7 7 10 OueHka ckI0HHOCTH He(TH K prokyssmuy acansreHos,
[ Hroro: 14 ' ]

CamocrosTensnan pabora cryaenra
Tabumma 5.2.3

Ne Homep pasnena ey
I'l/;l ﬂncuf—x 1211 HT{I:I yac. Tema Bun CPC
0300
IHEProHOCHUTENH — 10/1e3Hb1e HCKOIIaeMble,
7 Pabora ¢ kuuroii
1 | 5 DJIeMeHTHBII cocTan HedTH H rasa.
YreBoopoausIii cocras HedTH U raza, Pa6ora ¢ xuuroi
IpuHmmmnL Kiaccupukaimu nedra. _ (Koncnexmpoaaﬂue)
PaGor i
2 ' 2 6 I'etepoaromusie coenunenus HedTH 1 raza. a6oa ¢ kiurolf
(KOchexTHpoaaHHe)
3 , 3 6 «IIpobnemublen coeanuenns HedTh Pabora ¢ kuwroit
, (KOcheKTHpOBaHm)
4 ‘ 4 6 Merosr pasnenenus n OTNpeNIeJIeHHst CocTaBA Pabora ¢ xuuroit
|
YTIIEBOJOPOAHBIX cMecelt. (xoacnex‘mpoaaﬂne)
- PaGor.
5 5 6 CroiicTsa u 3aKOHOMEPHOCTH IOBeIeHHs a60Ta ¢ KHuTOH
JAHCTIEPCHBIX CHCTEM, (aHHUTHPOBaH"e) :
KOHCYIIbTaIMs
Z P
6 6 6 OcHoBHbIe Qpusuko-xummyeckue CBOJCTBa HeTH K 860Ta ¢ Kiuroif
HeTenpoaykTos. (aHHOTHPOBaHHe) ’
KOHCYNBTalms
Toaprsie HeyTs it ras, TOCT P 51858-2002. Pabora ¢ kunront |
(aHHOTH})OBaHPIe)
IHEProHOCHTENH — NoJe3HbIe HCKOmaeMele, Pa6 L,
ONeMeHTHBIH cocTas He(hTH 1 rasa. SO Ko

5.2.3.  Ilpenonasanue AUCLMIITMHBL  BeneTcss ¢ TIPHMEHCHHEM  CIIeTYIOmHX BHIIOB

00pa3oBaTenbHBIX TEXHOJIOTHH;

— JIeKIus Bu3yanmusanuu B PowerPoint g JHAIIOTOBOM perxuMe;
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— paboTa B MaJIBIX Ipymnmnax;

— Ppa300p NPaKTHIECKHX CHTYAIIHii.

6. TemaTHKa KypcoBBIX paGoT/NIpPoeKTOB

Kypcosble paboTe/IpoeKTh y4eOHbIM [LIaHOM He IIPETyCMOTPEHEI

7. KonTpoasusie paboTsl

KonTtponsusle paGoThl/IpoeKTs! y4eGHbIM MIAHOM He NIPEyCMOTPEHEI

8. Ouenka pe3y/1bTaTOB 0CBOCHHS AUCHHILIHHLI

8.1. KpuTepuum OLCHHBAHHS CTENEHH NONHOTHI M KAYECTBA OCBOCHUS KOMIIETEHIIHI B

COOTBETCTBHH C IIAHUPYCEMBIMH pE3yIbTaTaMu o0ydeHus npuseeHs! B [Ipmioxkenun 1.

32 PeiiTunrosas CHCTEMA OLICHMBAHHA CTEII€HH IIOJHOTBHI M KadyecTRa OCBOCHHS KOMIIETEHIIHHA

00y4aromuXxcs 0YHO-3a049HON GOPMBI 06y UeH S npescrasieHa B Tabiuie 8.1.

Tabnuua 8.1
Komnyectso
Ne n/n Buzsl MmeporpusTrii B pamkax TEKYILEro KOHTPOJIs P
| Tekywias arrecrauus
IIposeienne 3KcnepuMeHTaILHOMN YacTH naboparoproii paGotsel Ne 1. CocTaBnenne 0.5
0THETa 110 JlabopaTopHoit padore Ne 1. 3ammTa nabopaTtopHoii pabots Ne 1.
[IpoBeieHHe IKCIEpUMEHTANBHOMN YacTH nabopatopuoii pabotel Ne 2. Cocrasienue 0.5
oT4eTa 1o jabopaTopHoi padore Ne 2. 3aimmra nabopaTopHoii pabotst Ne 2.
IIpoBesieHne IKCTIEPMMEHTANIBHOM YacTH nadoparopHoii pabotel Ne 3. Cocrasienne 0.5
oT4eTa 110 JiabopaTtopHoii paGore Ne 3. 3ammura nabopatopHoii paboThl No 3.
TecTuposanue no TEOPETHYECKOMY MaTepUaly JIEKIHii 1-3. ' Q...15
HUTOI'O 3a mepByio TeKymyio aTrecTalmio 0...30
2 TeKkyllas aTrecTanus
Ilposenenue sxcnepuMeHTANLHOMN YaCTH J1aboparopHoii paborsl Ne 4. CocTasnenue 0.5
0T4€Ta 110 abopatopHoii pabore Ne 4. 3amuta nabopatopHoii paboThl No 4.
[TpoBenenne sKcHepUMEHTAIBHOI YacTH naboparopHoii pabotsl Ne 5. CocraBnenue
| 0.5
0T4eTa 1o sabopartopHoii padorte Ne 5. 3amura nabopartopHoii paborsl Ne 5.
IlpoBenenue sKkcnepuMeHTAILHOM YacTH naboparopHoii pabotsl Ne 6, Cocrapnenue 0.5
oT4eTa 1o stlabopaTopHo# pabote Ne 6. 3aiuta nabopatopHoii paboTsr Ne 6.
TecrupoBanue 1o TeopetHdeckomy Marepuany nexuuii 4-6. 0...15
HUTOI'O 3a BTOpyIO TEKYIYIO aTTecTalMIo 0...30
3 TeKymas aTTecTalud ,
[Iposenenne sxcnepuMenTanbHOM YacTH naboparopHoii pabotsr Ne 7, CocrasieHne
QL5
oTyera 1o naboparopHoii pabore Ne 7. 3aumra JabopaTopHoii paGoTsr Ne 7.
Tectuposanne no TEOPCTHYECKOMY MATEPHATY NEKLIHiT 4-6, ' 0...15
Kommnekcroe tecTuposanue no Kypey «XHMHS He(TH U razay. 0...20
HUTOI'O 3a Tpersio TEKYUIYIO aTTecTalllio 0...40
BCET'O | 100

KpHTCpHH OIICHUBAHUS CTEIICHH MOJIHOTEI H Ka4ecTBa OCBOEHHS KOMIIET!

C IUIAHAPYEMbBIMHU PE3y/IbTaTaMu 00YYEeHUS IIPHBEICHEI B [Mpunoxenun 1.

C€HIIMH B COOTBETCTBHH

9. YuebHo-MeToAMYeCKOE H HHOPMALHOHHOE 06ecIeden e IHCIHILIHHDI
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9.1. Tlepeuens pekoMeHIyeMO JTHTCPATYpPEI peacTaBlieH B [Ipunoxkenun 2.

9.2. CoBpemeHHBIe HpOpeCcCHOHANBHBIE 6a3bl NAHHBIX ¥ MH(OPMAalHOHHEIE CHpaBOYHBIE
CHUCTEMBI:

Hudopmannonnsie pecypest

1. IlonHorekcroBas 6a3a manuex TUY http:/elib.tsogu.ru/

2. DBC «Jlaupy http://e.lanbook.com

3. Hayunas snekrponnas 6u6mmoTexa ELIBRARY.RU http://www.elibrary.ru

4. DBC «IOpaiit» https://www.biblio-online.ru

5. DBC «bubnuokoMmiIeKkTaTopy http://bibliokomplektator.ru/

6. Hauwonansusiii Dnexrponno-Uuadopma HoHHBIH KoHcoprmym (HOUKOH

7. MewnynapoHblii eBponeiickuii HHIEKe THTHDOBARMS B 00JIACTH I'YMaHHTapHBIX HAVK
European Reference Index for the Humanities ( ERIH)

8. MexayHapoansle pedepaTHBHbE Ga3kl Hay4HbIX H3faHui hitp://www.scopus.com

9. bubinoreka TeXHHYECKHX cTaTeil MO paspaboTke HedTIHBIX U ra30BBIX MECTOPOKIASHHH

OOfmecTBa uHkeHEPOB-HeDTAHUKOB SPE
10. POLPRED.com O630p CMU
11. baza gauusix Pocnarent

[lone3nple CCHUIKH Ha JIpYTHE 311eKTPOHHEIE PeCypCEI

12. Poccuiickuit rocy1apcTBeHHBIH YHHBEDCHTET HedTu u raza um. U.M. I'y6kuna
http://elib.tsogu.ru/

13. bubmuorexa Vdumckoro rOCYIapCTBEHHOr0 HeTAHOTro TEXHHYECKOTO
yHuBepcutera http:/elib.tsogu.ru/ '

14. Hayuno-rexnudeckas 6u6imoreka YXTHHCKOTO TOCYy1apCTBEHHOTO TEXHHYECKOTO
yHuBepeurera http:/elib.tsogu.ru/

15. bubnauorexa ATBMETLEBCKOTO TOCYIAPCTBEHHOr0 HEDTIHOIO HHCTHTYTA

16. ITonckossie cucremsr Google, Yandex, Rambler

9.3. Jluuensuonnoe u cBoGogHO PaclipOCTpaHsAeMOe INpOrpaMMHOe obecredeHue, B T.d.
OTEYECTBEHHOTO Npom3BoacTBa: 1C IpennpusTue (yuebuas Bepens); KOMITAC-3D LT 12v (yueOnas
Bepens); AutoCAD 2017 (yueGuas Bepcus); Scilab (6ecrmaThas nporpamma); Free Pascal
(becmiatras mporpamma); Microsoft Windows 7; Microsoft Office 2010.

10. Marepuaibno-Texnnyeckoe ofecneqemme MHCHHITHHBI
Ilomemennst mns nposemenus Beex BHJIOB  pabOThI, HPeNyCMOTPEHHBIX y4eOHBIM ILIAHOM,

YKOMILIEKTOBaHBI HEOOXOAMMBIM 060PYTOBAHHEM H TeXHHUIECKHMH cpeacTsaMu o0ydeHus.

Tabmuma 10.1

Ilepedens Texuudeckux cpeacTB 00y4eHHs,

[Tepeuens oGopynosanus, Heo6xoxuMoro s
Ne ni/n ;
Riviaisngemiidny HEOOXO/IMMBIX U1 OCBOGHHS JIMCIHILTHHLI
(aeMOHCTpaHOHHOE o0opynosanue)
ayn. 405

ITepconansHele KOMIBIOTEPBI, NPOeKTOp Acer,
MYNbTHMEIHHHBIH JKpaH, KOJIOHKH, ay AMTOpHas
(menoBast) nocka, CTOJIbI, CTYJIbS, CTOJIEI
KOMIILIOTEPHBIE, CTYJT KOMITLIOTEpHBIi KPYTAILIHiCH,
CTefnak MeTaJUIMYeCKHH, mKad MeTauTHdeckuii,

VYueGHas ayautopus mis MPOBEAESHHH 3aHATHI
| JIEKIIHOHHOTO THIIA, TPYNIOBBIX U HHIHBHIYaNbHBIX
KOHCYJIbTALMH, TEeKYILEr0 KOHTPOIA U
NpPOMEXYTOYHON aTTeCTALIMH.,
JlaGopatopus xumun
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Aynuropuas (menoas) J10CKa, CTOJIBI T
J1a00paTopHsIE ¢ AMUKAME U PO3ETKAMH, CTOJ 1A
BECOB aHTHBHOPALHOHHBIH, CTOI-MOKa IBOHHaA,

CTYJibsl J1abOpaTOPHEIE HA PONMKAX, TEXHOMOIHYECKAs
TIPHCTaBKa, WKabl BEITSKHBIE ¢ 0QHON MOMKOMH 1
CMECHTENEM, iﬂka¢;bx AIA MOCY bl YETHIPEXCTBOPYATEIE,
Kbl KAPTOTEYHBIE METAIHYeCKHE, MKadbI 1
XPaHCHHS PeaKTHBOB, Kad JepeBsHHBIN I XpaHeHHs
" XaJarTos.
ayn. 404
YuebHas ayautopus s NpoBeIeHHA Tab0paTOPHLIX |
2 3aHATHH, TPYNTIOBBIX H MHIHBHIYATbHbIX P?e(jnpak"rome'rp, BHCKO3UMETpRI, Habop
KOHCY/TBTALAH, TEKYIIEro KOHTPONs 1 apeoMeTpos, l‘aaﬁop TTHKHOMETPOB, KONOOHarpeBaTeny,
NIPOMEXYTOYHOMH aTTeCTalluy. TEPMOMETPBI CTEK/IsHHBIE TabopaTopHbie, IITATHBEI,
Xonoauneaukd XI1T, kon6e KPYTJIOOHHEIE,
TIPUEMHHK-TIOBYLIKA, LWIHHADPLL, XUMHYECKHe
‘ PEaKTHBEI,

YuebHo-HarnaaHble nocobus: nepHoauyecKas
CHCTEMa XHMHYECKHX 3JIEMEHTOB IH. Mengeneesa,
PAacTBOPHMOCTE COJIeit, KHCIIOT U OCHOBAHMil B BOJIE TIpH
20°C, anektpoxumuyeckuii PAIL HATIPAXKEHUs, HA3BAHUS
| Baﬁﬂeﬁmﬂx KHCJIOT U UX coJtelt

11. Meroanyeckue ykasauus mo opranusanuu CPC

11.1. Ha naGopatopHsix 3anstusx obyyaromuecs: u3yyaror Teopemqecxm?i MarepHail, MeTOIMKH
NPOBE/ICHUA PaboOT M BBITONHSIOT nabopaTopHble paboTel u pacuersl. Jlna sddexrusnoit paboTel
obyyaronmecs TOIDKHBI MMeTs MHKCHEPHBIC KaTbKYISITOPhI | COOTBETCTBYIOIINE KaHIEIIPCKHE

HA49aJIOM BBINIOTTHEHHS PaboThI 06s3aTeIBHO.
11.2. Meroauueckue YKa3aHHA 110 OpraHA3allHK CAMOCTOSNTETBHO paboTEL.
CaMmocTosrensuas pabora obyuwaroluxcs 3akmoyaercs H3YYCHHHU TEOPETHYECKOI0 MaTepHaa 1o

BLIIONHATE  H3YYHTh TEOPETHYECKUil MaTepHal 1o paspenam. OG6yvarommecs K0JKHEL 3HATh

OTIPENIC/ICHUS. IIOHATHH, YMETh Pa3bACHHUTE 3HAYE€HHE W CMBICTT JI}O@FOFO TEPMHHA, HCIIOIB3YEMOro B
pabore u T.11.
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