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1. Hesn n 3a1a4M 0CBOCHUSI AU CHHUIIIMHBI
[lenb MUCHUIUIMHBL:
npruobperenne 00y4JaroIUMHUCs 3HAHUN O CTPOCHUU M CBOWMCTBAX BEILECTB, TEOPETUUYECKUX
OCHOBAxX M OOLIMX 3aKOHOMEPHOCTSX MIPOTEKaHU XMMUYECKUX U AIEKTPOXUMUYECKUX PEaKIUi.
3a1a4uy JUCLUIUINHBIL:
- chopMupoBaTh 3HAHUS IO TEOPETUYECKMM OCHOBAM XUMHM U CBOMCTBAM Ba)KHEHIIMX
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU IIPOCTHIX U CJIOKHBIX BELIECTB;
- Hay4YWUTh OOY4YarOLIMXCS, MPEJCKa3bIBaTh BO3MOXHOCTb U HAIpPaBICHUE IMPOTCKAHMS
XAMHYECKUX PEAKIIUN;
- YCTAaHaBIMBAaTb B3aUMOCBSI3M MEXKIY CTPOCHHUEM BEIIECTBA M €r0 XUMHUYECKUMH
CBOMCTBAaMH, I10JIb30BATHCS COBPEMEHHON XMMUYECKON TEPMUHOJIOTHEN;
- IIPUBUATH HAaBBIKM PACYETOB C MCIOJIb30BAHUEM OCHOBHBIX IIOHATHH W 3aKOHOB
CTEXUOMETPHUH, 3aKOHA JIEUCTBYIOIIHUX MacCC.

2. Mecto aucuumiaunsl B crpykrype OIIOII BO

JucuunimHa OTHOCUTCS K  JUCHUIUIMHAM  00si3aTeNbHOM  4acTh, (opMUpyeMoid
y4acTHUKaMU 00pa30BaTebHbIX OTHOLIEHUH y4eOHOro IJIaHa.

Heo0OxonuMbpIMH yCIIOBUSIMU AJI1 OCBOCHUS AUCIUILIIMHBI SBISIOTCS:

3HaHuA:

— XUMUYECKHUE DIIEMEHTHI U UX COCTUHEHUS;

— METO/bl ¥ CPEACTBA XUMUYECKOIO UCCIIEIOBAHUS BEIIECTB U UX MIPEBPALLICHUS.

yMeHusa:

— COCTaBJISITh U aHAIM3UPOBATh XMMHUUECKHUE YPABHEHUS;

— co0ur01aTh Mepbl 6€30M1aCHOCTH MPH PaboTe ¢ XUMHUYECKUMH PEaKTUBAMMU.

en1a0eHue:

— HaBBIKAMHM ITPOBEJICHUS XMMHUECKOTO SKCIIEPUMEHTA;

—HaBbIKaMM  pabOThl € XUMHYECKMMM BEUIECTBAMM, XUMHYECKOW TMOCYAOH U

o0opynoBaHuEeM;

— CHEeUaIbHON XUMHUYECKOW TEPMUHOJIOTHEM.

Jlis ocBOeHMsI MPOrpaMMBbl IO JAUCHUIUIMHE «XHUMHA» OOYyJaroIlUMCs J0JKEH HMETh
06a3zoBoe cpeaHee (monHOE) oOmiee oOpa3oBaHHE WM CpeIHEE TEXHHUECKOoe oOpa3oBaHUE.
JuciumumHa  «XUMHS»  CIIY)KMT OCHOBOM  JUI1  OCBOEHHMS JUCUUIUIMH:«be3omacHocTh
KUZHEJCATEIIBHOCTHY, «OKoJorus», «MarepraloBeeHUEe U TEXHOJOTUs KOHCTPYKIIMOHHBIX
MaTepHanoBy, «XUMH HEPTH U Ta3ay.

3. Pe3yabTarbl 00y4eHHs 10 JUCHHUIIIMHE

HpOLICCC HU3YUYCHUA JUCHUIIJIMHBI HAIIPABJICH HA (I)OpMI/IpOBaHI/Ie CJICAYIOMIUX KOMIIETCHITU:

Tabnuna 3.1
Kop n HanmeHOBaHHe Kopx 1 HanMeHOBaHHE HHANKATOPOB JOCTHXCHHUSI Pe3ynbrarel 00y<4eHus M0 AUCHUILUIHHE
KOMITICTCHINN KOMITCTEHIIMH (MozyJTIO)
3nate (YK-1.31): (3.1.1)3HaTh OCHOBHBIE 3aKOHBI XHUMHH,
- METOIbI CUCTEMHOT0 U KPUTHYECKOTO JeKamue B OCHOBE  NPUPOAHBIX M
aHaH3a; TEXHOT€HHBIX [IPOLECCOB.
VK-1 - METOJMKHU pa3pabOTKU CTpaTeruu AeHCTBU
Crocoben ocyuiecTsIATh JUTS BEISIBIICHHS M PEIICHUST POOJIEMHOM
KPUTHUYECKHiT aHAIH3 cHTyamI® (V.1.1)Ymern aHAJIN3HPOBATH
MpOOJIEMHBIX CUTYyalui Ha Ymers (YK-1.Y1): 3aKOHOMEPHOCTH TEXHOJIOTUHECKUX
HPOLECCOB C MO3HMIMH TONYYSHHBIX 3HAHUH
OCHOBE CHCTEMHOI'O IMOJX0/a, | - MPUMEHITh METOJIbI CHCTEMHOTO MOAX0/a 1 MO  XUMMM M NpUMEHAT MX  TpH
BBIPA0ATBIBATH CTPATCIHIO KpPUTHHCCKOTO aHaIM3a npobeMHEIX OCYIIECTBICHHN KOHTPOJIS, TEXHHYECKOTO
MeUCTBUM CHTyalHu, . . COTIPOBOMKIECHUS u yIpaBIIeHUs]
- pa3pabaThIBATh CTPATETHIO ICHCTBHI, TEXHONOTUYECKMMH MPOLECCAMH B OTPACITH.
MPUHUMATh KOHKPETHBIE PEIISHNUS UL e
peanu3anuu
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Baapers (YK-1.B1):

- METOZOJIOTHEH CHCTEMHOT'O 1 KPUTUYECKOTO
aHanM3a npoOIeMHBIX CHTYaIlHiA;

- METOJMKaMH [TOCTAHOBKH LIEJIH,
OIIPE/IENICHNS CIIOCOOO0B €€ TOCTHKEHHS,
pa3paboOTKH CTpaTerHid ICHCTBUI

(B.1.1)Bnameth  OCHOBHBIMH  METOIAMHU
HCCJICIOBAHMS, pacueTa U aHanmmusa (HU3MKO-
XUMHYECKHX CHCTEM.

YK-2

CriocobeH ympaBisTh

IIPOCKTOM Ha BCCX JTallax €ro

JKHU3HCHHOTI'O ITUKJIa

3nars (YK-2.31):

- 9TaIbl )KU3HEHHOTO IUKJIa IPOEKTa;

- 9Tanbl pPa3paboTKU U peaan3auy IPOeKTa;

- METO/IbI Pa3pabOTKH M YIIPaBICHHS
HPOEKTaMH.

Ymers (YK-2.¥1):

- pa3pabaTbIBaTh MPOEKT C YUCTOM aHAIHM3a
IBTEPHATUBHBIX BApHAHTOB €T0 Pean3alyy,
OIIPEEISITH IIEJIEBBIE ATAIbI, OCHOBHBIE
HaIpaBJIeHAs padoT;

- 00BSCHUTH 1IeTH M cHOPMYIHPOBATH 33/1a4H,
CBSI3aHHBIE C TIOJATOTOBKOM M peanu3aiuen
NPOEKTa;

- YIPAaBIIATH IPOCKTOM Ha BCEX ITAIax ero
JKM3HEHHOTO IIMKJIa

Baaners (YK-2.B1):

- METOJJMKaMH pa3pabOTKY U yIIPaBICHUS
HPOEKTOM;

- METOJJaMH OLICHKH MOTPEOHOCTH B pecypcax
1 3¢ QEeKTHBHOCTH MPOCKTA.

(3.1.2)3HaTh OCHOBHBIC STAIBl KHU3HEHHOTO
LKA,  pa3paboTKH,  peanu3auud U
yIpaBlIeHUs (HU3MKO-XUMHUUECKUMU
NPOLECCAMH M SIBICHUSIMH, Ha OCHOBE
ITOJTYYEHHBIX 3HAaHUH 10 XMMUHU.

(V.1.2)Vmerb  GopMyaupoBaTh LEIH K
3ajayd  mpu  pa3paboTKe, aHamM3e WU
peanu3aluu  AKCIEPUMEHTAIBbHOH paboThl,
YIPaBISATHITANIAMH CTaJUHHOTO MTPOTEKAHUS
(hU3MKO-XUMHUYECKOW IMPOIIECCOB.

(B.1.2)Binagers MerojamMu M METOJHMKaMU
(H3UKO-XMHYECKOTO aHaIM3a, it
pa3paboTku u yIpaBlieHUS
TEXHOJOTUUECKUMU IIPOLECCAMH.

Cnoco0€eH UCIIOIb30BaTh
paHHOHaHBHBIe METOAbI
MOJIEIIMPOBAHHUI TIPOIIECCOB
TPUPOIHBIX U TEXHUYIECKHX

OIIK -4

CHCTEM, CIUIOIIHBIX U
Ppa3aCJICHHBIX Cpea,

Tre0JIOTHIECKOM Cpeanbl,
MaccuBa rOpHbIX IMOPOA

3uatsb (OIIK-4.31):

- OCHOBHBIE CLIOCOOBI M METOJIbI
MAaTeMaTH4YeCKOTr0 OMICAHHs €CTECTBEHHO
Hay4HBIX SBICHUH U NIPOLECCOB,
NPUMEHSEMbIX B PaMKaX Pa3INYHbIX BUIOB
JeSTebHOCTH

Ymets (OIIK-4.Y1):

- IPUMEHSTH JIOTUUECKOE TIOCTPOSHHE
o0pabaTeiBaeMoit HHPOPMAIHHX O TIpoLieccax 1
SIBJICHUSX C LIEJBIO ONpe/ieNieH s Hanboee
TOYHOTO METO/Ia X OTIUCAHUS

Baapers (OIIK-4.B1):

- HaBBIKaMU 00pa3HOTO MBIIUICHUS U
HHTEPIpETalny JaHHBIX

(3.1.3) 3Hath crocoOBl 1 METO/IBI OMUCAHUS
€CTECTBCHHO HAy4YHBIX SBICHHH C TOYKH
3peHus  (DM3HKO-XMMHUYECKUX  IPOLIECCOB,
NPUMEHSEMBIX B PaMKaX Pa3IMYHBIX BHIOB
NeATENBHOCTH He)TEra30Boii OTpaci.

(V.1.3)YMeTs  IpUMEHATH  JIOTHYECKOE
mocTpoeHune obpabareiBaeMoit nHMGOpMALTUI
0  (U3HMKO-XMMHYECKMX Hpoleccax H
SBJICHUAX C LENbI0 HauOonee TOYHOrO
METO/Ia X ONHCAHHSL.

(B.1.3) Biazets HaBbIKaMu 00pa3HOro
MBIIUICHUS ¥ HHTEPIIPETalliy JaHHBIX
(HM3UKO-XUMHUYECKUX SIBICHHUH U IIPOLIECCOB.

4, OO0BbeM AUCHUNIMHBI
OO0wmwmit 00beEM TUCHUIIINHEI COCTABIISIET 5 3a4eTHBIX equuunt, 180 dacos
Tabmwuia 4.1.
AyIUTOpHBIE 3aHATHS/KOHTaKTHas paboTa,
dopma
®opma Kypc/ qac. CamocTosiTenbHas N
MPOMEKYTOUHOM
00yueHust ceMecTp IMpaktnueckue | JlaGopaTopHbIe pabota, Jac.
Jlexuuu aTTecTalMu
3aHATHS 3aHATUA
OoyYyHas 1/1 17 - 17 38 3a4er
oyHas 1/2 17 - 34 21 JK3aMEH
3a04Has 1/1 4 - 6 58 3a4er
3a049Has 1/2 4 - 6 89 JK3aMEH

5. CTpyKTypa U cojiep:KaHue TUCHUTLIHHBI
5.1. CtpykTypa AUCIUTUINHBI

— ouyHasi popma odyuyenusi (0PO)

Tabmuma 5.1.1




AynuTopHbIe
CrpyKTypa TUCIHILUTAHBI SaHSTIA, vaC.
Ne Ho
Tl Mme CPC, | Bcero Kon
n/ ac qac VK OT1eHOYHBIE CPEICTBA
II pgg HammenoBanue pasnena JI. | Hp. | JIab Hac. ’ )
Jen
a
1 cemecTp
VK-1 Tect, maboparopHas
Beenenue. ' paborta,
1 1 5 - 3 10 18 YK-2,
CrpocHueBeIIecTBa OIK-4 WHIUBUYaTbHAS
pabora
VK-1, NunuBunyanpHas
) 2 OCHOBHBIC3aKOHOMEPHOCTUXUMUYEC 6 B 6 10 29 VK2, paborta,
KHUXIIPOLIECCOB OIK-4 nabopaTopHas
paboTa, Tect
NunuBunyanpHas
VK-1, pabora,
3 3 PactBops1. CBOMCTBapacTBOPOB 6 - 8 18 32 YK-2, nabopaTopHas
OIIK-4 pabora,
TeCT
YK-1,
4 3auer — — — — — VK-2, TECT
OIIK-4
YK-1,
5 Hroro 3a 1 cemectp: 17 | - 17 38 72 YK-2, -
OIIK-4
2 cemMecTp
WupuBuayansHas
DNEeKTPOXUMHUUECKHETIPOIIECCHI. YKL, pabora,
6 4 CRONCTBAMETAILIOR 6 - 24 9 31 YK-2, JabopaTopHast
OIIK-4 pabora,
TECT
YK-1,
7 5 | KotoumHble ¥ JUCTIEPCHBIECUCTEMBI | 3 - 6 4 13 YK-2, YcrHas 3ammra
OIIK-4
Opranuyeckue COSAMHEHUS U YKL
8 6 MOJIMMEPHBIE MATEPUAITBI 6 B B 4 16 YK-2, Tecr
OIIK-4
Xumudeckas ureHTHOUKAHS, VK-1,
9 7 OCHOBBI (PU3UKO-XHUMUIECKOTO 2 — 4 4 12 VK-2, YcTHas 3ammura
aHaju3a OIIK-4
YK-1,
Hroro 3a 2 cemecTp: 17 - 34 21 72 VK-2, —
OIIK-4
YK-1, DK3aMeHaIMOHHbBIE
10 DK3aMeH - - - 36 36 YVK-2,
OINK-4 | BOMPOCH 1 3a1akHs
VYK-1,
Hroro: 17 - 34 57 108 VK-2, -
OIIK-4
—3a04yHasi popma ooyuenusi (3PO)
Ta6muma 5.1.2
AynuTopHble
Jr\:‘f CrpyKTypa AMCIMILIHHbY/ MO 1 3aHATHS, Yac. CPC, | Bceero, Kon HJTK O1ieHOUHbBIC
I Howmep HaumenoBanue paznena JI. | Hp. | JIaG. Hac. Hac. cpeacTEa
pasnena
1 cemecTp
1] 1 | Beenenne.Crpoenmeemec | 1 | — | 2 [ 10 | 13 [ VK-1,VK-2, | Tect

5




TBa OIIK-4
2 5 OCHOBHBIE3aKOHOMEPHOCT 1 B 5 22 25 VK-1, YK-2, Teer
MXAMHYECKUXITPOIIECCOB OIIK-4
PacTBOpEI. VK-1, YK-2,
3 3 CBoOMCTBApacTBOPOB 2 a 2 26 30 OIIK-4 Tect
HUroro 3a 1 cemectp 4 - 6 58 68 YKéi_’HZ IZ_Z’ -
4 3auer - - - 4 4 YKéi_’HZ IZ_Z’ TECT
5 Hroro a |~ |6 | e | 72 | VRLYEE -
2 cemecTp
DIEeKTPOXIUMHAIECKHEIIPOIIE VYK-1, YK-2,
6 4 ccel. CBOMCTBaMETaLIOB L5 - 6 25 30,5 OIIK-4 Tect
7 5 Komnonnaeie n 05 B B 29 225 VK-1, YK-2, VYcrHas
JIACTIEPCHBIECUCTEMBI ' ' OIIK-4 3amuTa
Opranuueckue
8 6 COEJIUHEHUS U 15 | - - 22 25,5 YKC-)%IIZ 12-2, Tecr
HOHI/IMepHLIe MaTepI/IaJ'H)I
XuMuueckas
UICHTU(HKAIIHS, OCHOBBI VK-1, YK-2, VYcrHas
9 ! (PU3MKO-XUMHUYECKOTO 0.5 B B 20 205 OIIK-4 3almra
aHaau3a
HUroro 3a 2 cemectp 4 - 6 89 99 YK(;"HZ IZ_Z’ -
10 OKk3aMeH - - - 9 9 vK-L, YK-2, ?{IEZI‘]’;ZP;;I;P;;H
OIIK-4
U 3aaHUS
Viroro: | 4 | — | 6 | 98 | 108 YKoinZ, IZ'Z' -

5.2. Coneprxanue JUCHUIUIMHBI

5.2.1. CopeprkaHue pa3aesoB IUCHUIUIHHBI (IUJAKTUYECKUE ETUHULIBI).

Paznen 1. «Beenenne. CTpoeHue BemecTBay.

OnpeneneHye XMMUU Kak ecTecTBeHHOW Hayku. [Ipenmer u 3amaum xumuu. Mecto
XUMHUH B Py (yHIAMEHTalIbHbIX HayK. 3HAU€HHWE XUMHUHM KaK MPOU3BOJUTEIBHON CHIIBI
oOmiectBa B (POPMHPOBAHUU E€CTECTBEHHOHAyYHOTO MBILIUICHHUS, B UW3YYEHUU TPUPOIBL.
OcCHOBHBIE XUMWYECKUE TIOHATHS.

Crpoenue aroma. CoBpeMeHHas TEOpUs CTPOCHHS aTroMa. B3anMOCBS3b MOJIOKEHUS
anementa B Ilepuonmueckoi cucreme siaeMeHtoB .M. MenneneeBa M cocraBa aroMa.
OnekTpoHHas 00oj0uyka aroma. AToMHas opOutanb. KBantoBele uncna. I[lopsiok 3amonHeHus
AJIEKTPOHAMM JHEPreTUYeCKUX YpOBHEW, moaypoBHeH, opoutaneil. [Tpunmun ITaymu. [Mpunnun
HauMmeHbIen suepruu. [Ipasuno Xynna. Ctpykrypa Ilepuoanueckoit cuctemsl 3nementoB [1.1.
MenzeneeBa € TOYKHM 3PEHHS COBPEMEHHOH TEOPUM CTPOEHHUS aToMa. 3aBUCUMOCTH CBOMCTB
3IIEeMEHTOB (OpOMTANBHBIM paguyc aromMa, HSHEprusi HOHHU3ALMH, CPEICTBO K JJIEKTPOHY,
IIEKTPOOTPHULIATEIBHOCTD) OT 3JIEKTPOHHON CTPYKTYpPBI UX aTOMOB.

Crpoenue mMoJsieKyiabl. THUIIBI XUMHAYECKHUX CBA3€H B MoJieKyse. [lapameTrpbl XuMudeckou
cBa3u. KoBameHTHass cBsA3b. Meron BaneHTHBIX CBsized. CBOWMCTBa KOBAJEHTHOM CBA3MU
(HachIlaeMoCTh, HAMNpPaBIEHHOCTb, MOJSAPHOCTH). llonsipHocTh Monekyn. HoHHast CBA3b.
CBolicTBa HOHHOM cBs3U. MeTtayunueckas cBs3b. CBOMCTBA METAIIIMYECKON CBSA3H.

ArperatHoe cocTosiHMe BenecTBa. ['a3000pa3Hoe cocTosiHue BemecTBa (map). Kuakoe
cocrosiHue BelecTBa (kuakoctu). Cunsl Ban-gep-Baansca. Bogopoanas cBs3b. B3aumocssass
THUIIA MEKMOJIEKYJISIPHOM CBSI3U U TEMIIEPATyphl KMIIEHU KUAKOCTU. TBEpIOE cocTOsTHUE
BemiecTBa (TBEpAbIE Tena). Kpucramnnueckoe cocrosaue. Kiaccudukamnus KpucTaiios.
AmMopdHOe cocTosHHE.




Paznen 2. «OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX MPOLECCOB)

TepMmonnHaMuka XuUMHUYECKMX mpoueccoB. lloHsTue TtepmoanHamuyeckas cHCTEMa.
Buytpennsis sHeprusi cuctembl. Temnmora u paborta. IlepBblii 3aKOH TEpPMOIWHAMHKH.
CrangapTHble YCIOBUS TEepMOJIMHAMUKH. 3akoH ['ecca. DHTanbnus oOpa3oBaHUs BELIECTBA.
OHTalbNMs peakUuu. DHAO- M 3K30TEPMHUYECKHE PEaKUUU. DHTPONMS BELIECTBA. DHTPOIMS
peakuuu. |l 3akoH TepMoauHamuku. DHeprus ['m66ca oOpazoBanus BemecTa. JHeprus [ mb60ca
peaxkuuu. HanpaBiaeHHOCTh XUMHUYECKUX ITPOLIECCOB.

Kunernka xumuyeckux npoueccoB. CKOpOCTh TOMOT€HHBIX U T'€TEPOT€HHBIX pPEaKIUil.
3aBUCHUMOCTb CKOPOCTU pEaKLUHMHU OT KOHILIEHTPAllMM BELIECTB. 3aBUCHMOCTb CKOPOCTH OT
teMriepatypsl. Karanus.

Xummnueckoe paBHoBecue. HeoOpatumble U  oOpatumbie Tpolecchl. XUMUYECKOE
paBHOBecue. CMmenienne xumuueckoro paBHosecus. [Ipunnun JlelllaTense.

Pa3nen 3. «PacTBopsbl. CBoOlicTBa PAaCTBOPOB»

PactBopsl. JKuakue pactBopbl. DHTanbnus pactBopeHus. ConbBathl (ruapatsl). CoctaB
pacTBOpoB. MeToapl BbIpaXke€HUs cocTaBa pacTtBopoB. Hpaeanbnsiii pactBop. CBoOlcTBa
WJIealIbHBIX PacTBOPOB. [[aBiieHHE HACBIIEHHOIrO IIapa HaJl pacTBOpOM. Temneparypa KUIEHUS U
3aMep3aHusi pacTBOPOB. PacTBOpBI 31eKTpOIUTOB. Teopust 3JIEKTPONIUTHYECKON TUCCOLUALIUU.
MexaHu3Mm JuccolUaniy COETUHEHUI ¢ MOHHOM U MOJISIPHOM KOBaJIEHTHOH CBsA3bI0. CUIIbHBIE U
cnalbie nekTponuThl. KoHcTaHTa aucconuanuu cialdbiX 3JIEKTPOIUTOB. Juccomnuanus colnew,
KHCJIIOT M OCHOBaHUW. OJEKTPOJUTHYUECKAs naucconuanus Bojabl. HeWTpanpHas, kucias u
OCHOBHas cpenbl. Bogopoanslii mokaszarens (pH). MHaukaTopsl.

Pasnen 4. «aekTpoxumuuyeckue npoueccbl. CBOMCTBAa METAIOB)

Ompenenenne U KiIacCUPUKALMS DICKTPOXUMHUYECKUX TporeccoB. OKHUCIUTETHHO-
BOCCTAHOBUTEJbHBIE peakluu. BakHeillne OKUCIUTENW U BOCCTAHOBUTENHU. OKHUCIUTENIBHO-
BOCCTAHOBHUTEILHLIN IIOTCHOUAJI. HaHpaBJ'IeHI/Ie MMPOTCKAHUA OKHCJIUTCIBHO-
BOCCTAHOBUTEIBHBIX pPEAKLUUNA. DIIEKTPOAHBIMN MOTEHIMAA. BOIOPOIHBIN 3JIEKTPO] CpaBHEHUSI.
VYpaBuenue HepHcera. PaBHOBecHe Ha rpaHuUIle METAII—PAcTBOP. XUMUYECKNE UCTOYHUKH TOKA.
['anbBaHMYECKHE BIEMEHTBhL. AKKYMYIATOPBL. ODJIEKTPOABMKYILAS CHJIA. OIEKTPOJIM3 Kak
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIA  TIpOIlecC.  ODJEKTPOJIM3 € pPaCTBOPUMBIMH U
HEPACTBOPUMBIMU aHOJIAMU. XUMHUYECKasi M IIEKTPOXUMHUIECKast KOppo3us MeTaioB. Crocoosl
3alUTH OT KOppo3uu. CBOWCTBA METAIIOB.

Pazgen S. «KoJuionaHbie 1 JUCIIEPCHBIE CHCTEMBbD)

JlucriepcHOCTh M JUcniepcHble cucTeMbl. Knaccudukanus IUCTIEPCHBIX —CHUCTEM.
Cycnien3uu u smynbcenn. Knaccudukanus KoJUIOUIHBIX cucteM. ['enw u 3051m. Munemisl, ux
oOpa3zoBanue u crpoeHue. Kputnueckass KOHIEHTpalus MULenI000pa3oBanus. OnTuyeckue u
JNIEKTPUYECKUE CBOMCTBA KOJUIOMJIHBIX CHCTEM. MeToasl TOJNy4YEeHHS U pa3pyLICHUS
KOJUTOMIHBIX cucTeM. KosutonaHble cucTeMBI B IPUPOJE.

Pa3nen 6. «Oprannyeckue coeIlMHEHUs U MOJTUMEPHbIE MaTePUAJIbD)

OcoOeHHOCTH  OpraHM4eckux  coeAuHeHui. Teopus  XMMHYECKOTO  CTPOEHUS
oprannueckux coenuHenuit A.M. byrnepoBa. M3omepus. Knaccudukaims opraHu4ecKux
COEMHEHUI. YTIEBOJIOPOAbl. ApOMaTHUYECKUE YTIEBOAOPObl. [Ipou3BOIHBIE YIIE€BOIOPOIOB.
Cruptsl. Kucnotel. Anpaeruabl. Ketonsl. Dupsi.

OpraHnvyeckue ¥ HEOPTraHWYECKHE TOJUMEpbl. METOAsl TMOJyYeHUs TOJIUMEPOB.
Crpoenue mnonumepoB. [lpumenenue mnonumepoB. IlmacTMaccel, BOJIOKHA, IUICHKHU
(opraHuYecKkue CTeKJa), Kaydykd (pe3wHbl), JaKh, KJIEH, U KOMIIO3UIIMOHHBIC MaTepHalIbl
(KOMIIO3HUTHI).




Pazgen 7. «XumMu4yeckas HACHTH(PUKALMA, OCHOBBI (PM3MKO-XHUMHUYECKOI0 aHATHU32)

Xumuueckas

UICHTU(DUKAITAS

BemlecTB. KadyecTBEHHBIH XUMUYECKHU  aHAIU3.

KonunuecTBeHHEBINT aHaN3. XMMHYECKHE MeETOIbl aHain3a. PU3NKO-XUMHUUYECKUE METOILI U

du3rYecKre METOIBI.
5.2.2. ConeprxaHye TUCLUIUIMHBI 110 BUAAM YUE€OHbIX 3aHATHUIL.
JleKk1OHHbBIE 3aHATHA

Tabmuma 5.2.1

No Howmep O0nwewMm, gac.
i paszaena 0d0 | 300 Tema nekuuu
JIUCTIUTUTAHBI
1 cemecTp
1 1 5 1 Beenenue.CtpoeHueBemecTsa
2 2 6 1 OCHOBHBI€3aKOHOMEPHOCTUXUMUYECKUXIIPOLIECCOB
3 3 6 2 PactBopsl. CBolicTBapacTBOpPOB
Hroro: 17 4 -
2 cemecTp
4 4 6 15 DnekTpoxuMuueckuenpoiecchl. CBoCTBaMeTallIOB
5 5 3 0,5 KosionaHbie U TUCTICPCHBICCHCTEMBI
6 6 6 15 OpraHuyecKkre COSJUHEHHS 1 OJIMMEPHBIE MaTepUalibl
7 7 2 0,5 Xumuueckasi uaeHTH(UKANNS, OCHOBBI (DU3MKO-XUMHUYECKOTO aHAJIN3a
Hroro: 17 4 -
HpaKTI/I‘leCKI/Ie 3AHATUA
HpaKTI/I‘IeCKI/Ie 3aHATHA y‘le6HLIM IIJIAaHOM HE IIPEAYCMOTPCHBI
JlabopaTtopHbie paGoThI
Tabmuua 5.2.2
No Howmep O0BeMm, gac.
i pasnena 0DO 300 HaumenoBanue 1abopaTtopHOii paboThI
JIICIUTITHHBI
1 cemecTp
1 1 3 2 Krnaccel Heopranudeckux coequHeHui. THIbr peakmii
2 2 2 1 Xumudeckasi KHHeTHKa
3 2 4 1 XUMHIYECKOE paBHOBECHE
4 3 4 2 PeakmunnonnoroooMena
5 3 4 — T'uaponusconeit
HUroro 3a 1 cemectp: 17 6 X
2 cemecTp
6 4 4 1 OKHUCIINTETFHO-BOCCTAHOBUTEIILHBICPEAKITUH
7 4 4 1 lapBaHUYECKUIA DIIEMEHT
8 4 6 2 Koppo3sus metannos
9 4 4 1 OAeKTpOaU3pacTBOPOBCOIEH
10 4 6 1 CBoiicTBaMeTaIJIOB
11 5 6 — [TonydyeHne KOJTOUIHBIX CUCTEM U UCCIIEJOBAHHE UX CBOMCTB
12 7 4 — JKecTkocTb BOIBI
Hroro 3a 2 cemectp: 34 6 X

CamocrosiTeibHas padora o0y4yaromerocst

Tabmnuma 5.2.3

No Howmep O0bemM, gac.

i paszena Tema Bunx CPC
muctumumaasl | OPO ‘ 300

1 cemecTp
Nsyuenue
TEOPETHYECKOTO
1 1 10 20 Baenenne. CTpoeHHeBeIeCTBA MaTepHala 1o pasaceiy,
HOJrOTOBKa OTYETOB
o 1ab0PaTOPHEIM
paboTtam




Wzyuenue
TEOPETHIECKOTO
Martepuaa Io pasieny,
MOJTOTOBKA OTYETOB
10 1a0OpaTOPHBIM
pabotam

2 2 10 20 | OcHOBHBIC3aKOHOMEPHOCTUXUMHUIECKUAXIIPOIIECCOB

Nzyuenue
TEOPETUYECKOTO
Marepuala o pasziemy,
MOJIrOTOBKA OTYETOB
1o J1abopaTopHEIM
paboram

3 3 18 22 PactBopsl. CBolicTBapacTBOpOB

4 1-3 - 4 — IToaroToBka K 3a4eTy

Hroro3al 38 62
cemecTp:

N3yyenue
TEOPETUUECKOTO
DIEeKTPOXUMUIECKHEITPOILIECCHI. Marepuaa Io paszeny,

CaoiicTBamMeTaI0B MOJITOTOBKA OTYETOB
110 1a00PaTOPHBIM
paboTtam

Wzyuenue
6 5 5 25 KomonaHsie 1 muCTIepCHBIECUCTEMEL TEOPETUIECKOTO
MaTepHaa 1o pasaeiy

W3yyenue
OpFaHH‘IeCKI/Ie COCAMHCHUA U MMOJIMMCPHBIC
7 6 5 25 TEOPETHYECKOTO

MaTepHaIbl
Marepuala 1o pasjeiny

Xumuueckas uaeHTU(UKAIUSL, OCHOBBI (PU3UKO syuenne
8 7 5 14 ’ TEOPETUIECKOTO

XUMHYECKOTO aHaJIu3a
MaTrepHaa 1o pasieny

ITonroroBska k
9K3aMEHY

8 4-7 36 9 -

HToro 3a _2 57 08 X X
cemecTp:

5.2.3. llpenojaBaHue JUCHMIUIMHBI BEJETCSA C TNPUMEHEHUEM CIEYIOUIMX BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:
— BU3yanu3anus yueoHoro marepuaia B PowerPoint B 1uanoroBom pexume (J€KIMOHHBIE
3aHSTHS).

6. TemaTuka KypcOBBIX padoT/IIPOEKTOB
KypcoBbie paboThl/poeKThl y4eOHBIM TJIAHOM HE MTPETyCMOTPEHbI

7. KoHTpoJibHBIE padoThI
KonTponbHble paboThl y4eOHBIM IIJIAHOM HE MPEIYyCMOTPEHBI

8. OneHka pe3yJbTaTOB OCBOECHHS THCIIUTIJIHHBI
8.1. Kputepuu OIlleHUBAaHUS CTEMEHU IOJTHOTHI M KadyecTBa OCBOCHHUS KOMIIETEHIIUN B
COOTBETCTBUHU C IJIAHUPYEMBIMHU pe3ybTaTaMH 00ydeHus npuBeaeHsl B [Ipunoxenun 1.
8.2. PeliTmHrOoBas cucTeMa OIICHMBAHUS CTENEHU TMIOJHOTHI M KayecTBa OCBOCHHUS
KOMITETCHIINM OOYJaroIIuXCsl OYHOM, OYHO-3a09HOM (hopM 00ydeHHs MpejcTaBieHa B TaOIuIe
8.1.

Tabmuma 8.1
No | Buipl KOHTPOIBHBIX MEPOTPUSITHI TEKYIIETO KOHTPOJIS | EN
1 cemecTp
1 JlaGoparopnas pabota - Kitaccel Heopraundeckux coeiMHeHNN. THITbI peakiuit 0-5
2 TecrupoBanve — OCHOBHBIC TIOHATHS XHMUN 0-2
3 TecrupoBanne: OCHOBHBIC 3aKOHBI XMMUHU 0-5




4 TecrupoBanue — TepMoarHAMHUKa XUMHYECKUX IPOLIECCOB 0-8
5 TecrupoBanue — Kitacchl HeOpraHMYeCKHX COSAMHEHUH U CTPOEHHE BELIECTBA 0-10
HUTOTI'O 32 nepBYI0 TEKYUIYIO aTTECTAINIO 0-30
6 WunusunyansHas padora — Ctpoenue aroma. [lepronnueckuii 3aKoH U cucTeMa 0-5
anemenToB [|.U. MenneneBa
7 WnpuBunyansHas padota — XuMudeckas cBs3b. [ mOpuamsanys 05
aTOMHBIXOpOHTANEH
8 TECIHPOBaHHe-:3H6KTp0HHLK3KOH@HFYp&HHHIlHeMeHTOB.IICpHOHHQHOCTB 0-4
CBOHCTB 3JIEMEHTOB.
9 TectupoBanne — CtpoeHue aToma 0-8
10 TectupoBanmne — XuMmudeckas CBsI3b 0-8
HWTOTI'O 32 BTOPYIO TEKYIIYIO ATTECTALNIO 0-30
11 JlabopaTopnas pabota — XuMnu4eckass KHHETHKA 0-5
12 JlabopaToprast pabota — XUMHYeCKOe paBHOBECHE 0-5
13 JlabopaTopnas paboTta — Peakunn noHHOTO 0OMEHa 0-5
14 JlabopaTopras pabota — ['unponms comneit 0-5
15 TectupoBanne — KHCI0THO-OCHOBHBIE CBOMCTBA PaCTBOPOB 0-10
16 TectupoBanne —Crioco0BI BRIpayKEHHS COCTaBa pacTBopa 0-10
HUTOI'O 3a TpeThI0 TEKYUIYIO ATTECTAIIMIO 0-40
BCEI'O 0-100
17 Tect anst oOywaronmxcs, HabpaBmuX MeHee 61 Oamuia Mo pe3ynbTaTaM TEKYIIETo 0-100
KOHTPOJISt
Ne Buibl KOHTPOJIBHBIX MEPONPUSATUHI TEKYIETO KOHTPOJIS | Bbannst
2 cemecTp
1 JlabopaTopnas pabota —OKHUCINTETFHO-BOCCTAHOBUTEIIHHBIC PEAKIIHN 0-5
JlabopaTopHnas paboTa — [albBaHUYECKHUI 2TIEMEHT 0-5
2 WnnuBunyansHass pabota —  OKHCINTENHHO-BOCCTAHOBUTEIBHBIE — PEAKIHH. 0-5
lNanpbBaHMYECKUH IIEMEHT
3 TectupoBanue — CBOHCTBA pacTBOPOB 3JIEKTPOJIUTOB U HEAJICKTPOINUTOB 0-5
4 TectupoBanre — OCHOBHI AIEKTPOXHUMUHU 0-5
5 TectupoBanne — THIIBI OKHCIUTETPHO-BOCCTAHOBHUTENBHBIX peakuuit 0-5
HUTOI'O 32 nepByI0 TEKYIIYIO aTTECTAINIO 0-30
6 JlabopaTopHast paboTa — JIEKTPOIU3 CoNer 0-5
7 JlabopaTopHast paboTa — KOPpO3UsI METAIIOB 0-5
8 TectupoBanue - OCHOBHBIE CIOCOOBI 3aIIUTHI OT KOPPO3UH METAIIOB 0-4
9 TectupoBanue — DIEKTPOXUMHYECKHE HCTOYHUKH TOKA 0-8
10 WNupuBuayaneHas pabota — DIEKTPOXUMHICCKIE MPOIECCHI 0-8
HUTOI'O 32 BTOPYIO TEKYIIYIO ATTECTAINIO 0-30
11 JlabopaTopnast pabota — CBOWCTBa METAJIOB 0-5
12 JIa§9paT0pHaﬂ pabora — IlomydeHue KOJUIOWAHBIX CHCTEM M MCCIIEIOBAHUE X 0-5
CBOWICTB
13 JlabopaTopnas paborta — JKecTKOCTh BOIBI 0-5
14 Vernas 3amura - KoiowjHble H IUCTIEPCHBIE  CUCTEMBbI; XHUMHUYECKas 05
NACHTU(HUKAINS, OCHOBBI (DH3MKO-XUMHYECKOTO aHATTN3a
15 TectupoBanue - OpraHndecKue COSTUHEHUS 1 MOJUMEPHBIE MaTePHaIIbI 0-10
16 TectupoBaHue — DIIEKTPOXUMHUUECKHE TMPOIECChI 0-10
HNTOI'O 3a TPeThI0 TEKYIYIO ATTECTAINIO 0-40
BCEI'O 0-100
17 Tect mia oOydarommxcsi, HaOpaBmuX MeHee 61 Oamna Mo pe3ynbraTaM TEKYIIEero 0-100

KOHTPOJIS
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8.3. Pelitunromas cucrema OLCHUBAaHHUA CTCIICHHU IIOJHOTHI

n KadceCTBa OCBOCHUA

KOMITETCHIINH, 00y4JaroImuxcs 3a09H0M (opMbl 00ydeHHsI IpeIcTaBlieHa B Ta0iuIe 8.2.

Tabmuna 8.2
Ne Bunpl meponpusaTuil B paMKax TEKYLETO KOHTPOJIS Kommiectso
n/n 6asIoB
1 cemecTp
1 TectupoBanue — OCHOBHBIE OHATHS XUMUU 0-2
2 TecrupoBanue: OCHOBHBIE 3aKOHBI XUMUHU 0-5
3 TecrupoBanue — TepMogrHAMHUKa XUMHYECKUX TPOIIECCOB 0-8
4 TectupoBanue — Kitacchl HeopraHMYeCKHX COEAMHEHUH U CTPOEHHE BENeCTBa 0-10
5 WunusunyansHas padora — Ctpoenue aroma. [lepronnueckuii 3aKoH U cucTeMa 0-5
snemeHToB /.. Mennenera
6 WunuBuayansHas padora — XuMuueckas cBsi3b. [ MOpuam3aIuisi aTOMHBIXOpOHUTAIICH 0-5
7 TectupoBanue - DIeKTPOHHBIE KOHPUTYpaLUK 3JIeMEHTOB. [IeproAnIHOCTh CBOMCTB 0-4
JJIEMEHTOB.

8 TectupoBanue — CTpoeHue aToMa 0-8
9 TectupoBanue — XuMH4YeCKas CBsI3b 0-8
10 | TectupoBanue — KrcaoTHO-OCHOBHBIC CBOMCTBA PACTBOPOB 0-10
11 | TectupoBanue — CriocoObl BEIp@XKEHHS COCTaBa pacTBOpa 0-10
12 | HroroBoe TeCTHpOBaHHUE 32 CEMECTP 0-30

BCEI'O 0-100
2 cemecTp
1 WunuBunyansHass ~ pabora  —  OKHCINTEIbHO-BOCCTAHOBUTEJIBHBIE  PEAKIIUH. 0-5
I"ajibBaHMYECKUI DJIEMEHT
2 TectupoBanue — CBOHCTBA PaCTBOPOB NEKTPOIUTOB U HEITEKTPOIUTOB 0-5
3 TectupoBanue — OCHOBBI ANEKTPOXUMUHI 0-5
4 TectupoBanue — TUIBI OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLUI 0-5
5 TectupoBanue - OCHOBHBIE CTIOCOOBI 3aIIUTHI OT KOPPO3UH METAJIIOB 0-4
6 TectupoBanue — DIEKTPOXUMHYECKHE HCTOUHHKH TOKA 0-8
7 WunuBuyansHas paboTta — 2JIEKTPOXHUMHUUECKHE TPOLECCHI 0-8
8 YcrHas 3amuta - KojutoniHble U TUCTIEPCHBIE CUCTEMbI;, XHMUUeCcKas WACHTH(UKALuS, 05
OCHOBBI (PM3UKO-XMMHUYECKOTO aHAIN3a
9 TectupoBanue - OpraHnyeckue COSTUHEHUS 1 MOJUMEPHBIE MaTepHaJIb 0-10
10 | TectupoBanue — DICKTPOXUMHYECKUE MPOLIECCHI 0-10
11 | MroroBoe TecCTHpOBaHHUE 332 CEMECTP 0-35
BCEI'O 0-100

9. VYuebOHo-MeTOoaAHYECKOEe H HMHPOPMALMOHHOE O0ecTiedeHHe TUCIUTLINHBI

9.1. Ilepeuenp peKOMEHyEMOH JINTEPATYPHI IpeAcTaBiieH B [Ipunoxkenun 2.

CHUCTCMBI:

— OBbC «M3narennctBa JIaHbY;

— 3BC «dnexTponHOro u3narenscrea FOPANUT;

— CobctBenHas nonnorekcrtopas 6a3a (I16/1) BUK TV
— Hayunas snextponnas 6ubmmuoreka «eLIBRARY .RUy;
— OBC «IPRbooksy;

— Hayuno-texunueckas 6ubnuoreka ®I'60Y BO PI'VHedtu u raza umenu .M. ['yOoxuna;
— Hayuno-texaundeckas 6uoimoreka ®I'6OY BIIO YI'HTY (r. Ya);
— Hayuno-texaunueckas 6ubanoreka ®I'bOY BIIO VI'TY (r. YxTa);
— 9BbC «IpocnekTy;

— OBbC «KOHCYNIBTaHT CTyIEHT».

OTCYCCTBCHHOTI'O ITPONU3BOACTBA:

— Microsoft Office Professional Plus;

11

9.2. CoBpemeHHble npodeccuoHanbHble 0a3bl JTaHHBIX U MH(GOPMAIMOHHBIE CIPABOYHBIE

9.3. JIuneH3uOHHOE W CBOOOIHO pacmpocTpaHsIeMoOe MporpaMMHOE OOecredeHue, B T.U.




— Windows 8.1

10. MaTepI/IaJILHO-TeXHI/I‘ICCKOQ o0ecmeyeHue AUCHHUIIIMHBI
ITomemenus AJid IMPOBEACHUA BCCX BHUIOB pa6OTI)I, npeaAyCMOTPCHHBIX y‘le6HBIM I1IJIaHOM,

YKOMILUIEKTOBaHbI HEOOXOIMMBIM 000PYIOBAaHHEM U TEXHHUUECKUMHU CPEICTBAMHU O0yUECHUS.
Tabmuma 10.1

[lepeueHb TEXHUYECKUX CPEICTB
N 1i/m [epedyens 00opymOBaHMS, HEOOXOIUMOTO IS 00y4deHns, HeOOXOMMBIX JJIST OCBOCHUS
OCBOCHHS AUCIUIUINHBI JVCIUTITHHBI
(meMOHCTpaIOHHOE 000pYIOBaHHE)
KoMmnnext MmyabTUMe ITUHHOTO
1 B 000pyIOBaHUS: IPOEKTOP, 3KPaH,
KOMITBIOTEP, aKyCTHIECKasi CHCTEMA.
JlokasipHast ¥ KOPIOPATHBHAS CETh
2 CrorabopaTopHBIH —
3 [IITaTuBa00paTOPHEIIA —
4 kadcymmmsHBIN —
5 BrmmpsvuTens —
6 HonomeppH-metp —
7 MenankamMarHuTHas
8 VIcTOYHHMKHAIIEKTPOITUTAaHHS
9 Becplananutuyeckue
10 Buckozumerp
11 [IkadBbITSKHON
12 HaGopapeomeTrpos
13 Hab6oprpobupok
14 Ha6op6roperok

11. Meroanyeckue ykazanus no opranusauuu CPC
11.1. MeToauueckue ykazaHus 10 MOATOTOBKE K MPaKTUUECKUM, Ta00paTOPHBIM 3aHATHUSM.
JucnepcHble cHCTeMbl: METOJMYECKHE YKa3aHMs 1O juciumimHe "Xumusg' K
nabopaTopHOil paboTe CTyAEeHTOB, oOydaroumxcs 1no HampasieHusM 131000 - "Hedrerazosoe
neno" / TromIHI'Y ; coct.: JI. . Arnpuanosa, A. I1. [Tuesa. - Tromens: TroM[HI'Y, 2015. - 22
c. - Pexkum moctyma:http://elib.tyuiu.ru/wp-content/uploads/2015/07/Andrianova?2.pdf

11.2. MeToauueckue yKkazaHus 0 OpraHU3aIMK1 CaMOCTOSATEIbHOM paboThI.

IMonumepspl: METOAUYECKHE yKa3aHHS MO AUCHUILIHHE "XuMHs" K CaMOCTOSTEIbHOMN
pabote cTyneHTOB, oOydwaromuxcsd mno HampasieHusM 131000 - "HedterazoBoe neno" /
TromM[HI'Y; coct.: JI. 1. Angpuanosa, A. II. ITaeBa, JI. H. MakapoBa. —Tromenb: Trom[ HI'Y,
2015.-18c.:un.-Pesxum moctyma:http://elib.tyuiu.ru/wp-content/uploads/2015/07/Andrianova.pdf
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Jucrurmraa — XuMuS
Kom, cnennansrocTs IOAToTOBKH — 21.05.06 HedrerazoBsie TeXHUKA U TEXHOJIOTHN

Hanpasnennocts
Hanpasnennocts
Hampasnennocts
Hampasnennocts

: Texnonorust 6ypeHust HeQTSHBIX ¥ Ta30BBIX CKBaYKHH

: MammHsl 1 060pyjoBaHNe He(TEra30BbIX IPOMBICIOB

: Pa3paborka u skcrutyatanust HeTSHBIX M Ta30BbIX MECTOPOKICHHIT
: MaructpanbHble TpyOOIpPOBOABI U Ta30HEPTEXPAHUITHIIL

[Tpunoxenue 1

I[Inanupyemble pe3ybTaThbl 00y4eHHs /151 GOPMUPOBAHUS KOMIIETEHIMU U KPUTEPHH UX OLleHUBAHUS

KOI[ 1 HAMMCHOBAHUEC

Koz ——— Koz v HanMeHOBaHHE Kpurepun oLeHUBaHHUsI PE3yIIbTATOB 00ydeHHs
KOMIIETEHII pesyibrara 00y4eHust 1o
U HOCTHIHKCHIW JUCLUIIINHE 1-2 3 4 5
KOMITCTECHIII
(YK-1.31) 3uaTh OCHOBHbIE He 3HaeT OCHOBHBIC JlemMoHcTpupyer JlemoHCTpUpYET JllemoncTpHpYeT
3aKOHBI XUMUH, JISKAIIUE B 3aKOHBl XUMHUH, JIGKALIME B | OTACIbHbIE 3HAHMSA  OCHOBHBIX | JOCTATOYHbIC 3HAHHMS OCHOBHBIX | MCUEPIBIBAIOLIME 3HAHUSA
OCHOBE IIPUPOJIHBIX U OCHOBE MIPUPOAHBIX M | 3aKOHOB XHMMHH, JIeKalle B | 3aKOHOB XHUMHH, JIeKAllMe B | OCHOBHBIX  33aKOHOB  XHMMHH,
TEXHOTEHHBIX MPOLIECCOB. TEXHOT'CHHBIX HPOIIECCOB. OCHOBE MIPUPOIHBIX U | OCHOBE HPUPOIHBIX M | JeXalue B OCHOBE MPUPOAHBIX U
TEXHOT'€HHBIX IIPOIIECCOB. TEXHOI'CHHBIX IIPOLIECCOB. TEXHOTCHHBIX POLIECCOB.
(YK-1.V1) Ymers He ymeer aHamM3upoBaTh | Ymeer aHAIM3UPOBATH | YMeer aHaM3upoBaTh | B COBEPIICHCTBE ymeer
aHaJIN3UPOBATH 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH 3aKOHOMEPHOCTHU aHAM3MPOBATh 3aKOHOMEPHOCTH
3aKOHOMEPHOCTH TEXHOJIOTHYECKUX TMPOLECCOB | TEXHOJOTHMYECKHX TIPOIIECCOB C | TEXHOJOTMYECKUX MPOLECCOB C | TEXHOJOTHMYECKHX IIPOIECCOB C
YK - 1 CnocoGen TEXHOJIOTHYECKHX MPOIECCOB | ¢ MO3WIMA  TOMYYEHHBIX | TO3WIMHA MOMYYEHHBIX 3HAHMUIA [0 | TMO3WIMIA TTOTYYEHHBIX 3HAHUH MO | MO3HLMI MOIYYEHHBIX 3HAHUA 110
OCYIIECTBIIATH C MO3HMIHI NOTyYEHHBIX 3HAHMH 110 XMMUM U | XUMHM M TpPUMEHATh MX [PU | XUMUM M HIPUMEHATh MX IpU | XUMHH U TPUMEHATH UX MPH
KPUTHICCKUM AHATMS | 3yapuif 10 XUMHUHU | NPHMEHSTE ux IpH | OCYHIECTBIECHUH KOHTPOJISI, | OCYIIECTBIEHHU KOHTpOIs, | OCYIIECTBICHUH KOHTpOJIS,
VK -1 “p°6feMH"IX HOPHUMEHSATH MX IPU OCYIIECTBIEHHH  KOHTPOJNS, | TEXHMYECKOTO COTPOBOKIEHHS M | TeXHHYECKOTO COTPOBOKAEHHS M | TEXHHYECKOTO COMPOBOXKICHUS U
CHTYalNI Ha OCHOBE | o1y 100TR IEHII KOHTPOJIS, TEXHHYECKOTO YIIPABJICHUS] TEXHOJOTHYCCKUMH | YIPABICHHS TEXHOJOTMYECKHMH | YHNPABICHUS TEXHOJOTUYECKUMU
cnczrpz(g;ggan;ona, TEXHUYECKOTO CONPOBOXKICHHS U | mpoleccaMH B OTPAciu, JOMycKas | MpOLEccaMd B OTPACIH, JOIMycKas | IPOLECCaMM B OTPaciu
P — CONPOBOXKICHHS U yIIpaBICHUS psin omHuOoK HE3HAYHTENbHbIC HETOYHOCTH
YIIpaBICHUS TEXHOJIOTUIECKUMHU
TEXHOJIOTUIECKIMHU MPOIIeCCaMH B OTPACIIH.
MIPOLIECCAMH B OTPACIIH.
(YK-1.B1) Bnazners He Bmameer ocHOBHBIMH | BiameeT OCHOBHBIMM MeTomamMu | BiameeT OCHOBHBIMH MeromaMu | B COBEPIIICHCTBE BJIAJIEET
OCHOBHBIMH METOJIaMH METO/IaMH WCCIIEIOBAHMS, | WMCCIICIOBAHMUS, pacuera U | HMCCIIeIOBaHUs, pacuera U | OCHOBHBIMHU METO/IaMH
HCCIIeIOBaHMs, pacyera 1 pacuera W aHanu3a (QU3MKO- | aHANW3a (U3UKO-XMMUYECKUX | aHallu3a (DU3UKO-XUMHUYECKUX | HCCIIeIOBAHMUS, pacuera u
aHam3a QU3HKO- XUMHYECKHX CHCTEM. CHCTEM, JOTyCKasl P/ OIHOOK. cHCTEM, JOTyCKasl | aHaimm3a (HU3HKO-XUMHUUYECKUX
XUMHYECKHX CHCTEM. HE3HAYUTENIbHBIE HETOYHOCTH. CHCTEM.
(YK-2.31) 3uaTh OCHOBHbIE He 3mnaer ocHoBHble dTamnsl | JleMoHCTpupyeT oTnenbHble | JlemoHCTpHUpyeT noctaTouHble | JIEMOHCTpHUpPYET HMCUEpIBIBAIOLINE
9TaInbl )KU3HEHHOTO [UKJIA, JKM3HEHHOTO LKA, | 3HAHUS 10 OCHOBHBIM OTalaM | 3HaHMS 10 OCHOBHBIM JTamaM | 3HaHWS [0 OCHOBHBIM OTalam
VK -2 pa3paboTKH, peaan3anuy 1 pa3paboTKu, peanu3alud M | JKU3HEHHOTO IMKIA, pa3spaboTKH, | )KM3HEHHOrO LUKIA, paspaloTKH, | KHU3HEHHOrO LHKJA, pa3paboTku,
CriocoOeH ynpaBisiTh yIpaBiieHust GU3MKO- YIpaBJICHUSA ¢dusuko- | peanmsanuu u YOpaBJICHUA | peau3aluu H yIpaBJIeHUs | peaau3anuu u yHnpapJICHUA
YK-2 IIPOCKTOM Ha BCEX XUMHYECKMMHU IPOLIECCAMU U | XMMHYECKHMMH MPOUECCaMH U | (HU3MKO-XUMHYECKUMHU (DU3UKO-XUMUUECKUMHU (bU3UKO-XUMHUYECKHMU

oTamnax €ro
JKU3HCHHOTO ITUKIIa

SIBJICHHUSAMHA, HA OCHOBEC
TOJTY4YEHHBIX 3HAHUH 1O
XUMHHU.

SIBJICHUSIMU, Ha OCHOBEC
TIOJTY4YEHHBIX 3HaAHUH 1o
XUMHHU.

mnmponeccaMu M SABJICHUSMHU, Ha
OCHOBE€ IIOJIYYCHHBIX 3HaHUN 1O
XUMHHU.

nponeccaMu " SIBJICHUSIMU, Ha
OCHOBE IOJYUYCHHBIX 3HaHUH 10
XUMHUHU.

npomeccaMu M ABJICHUSMU, Ha
OCHOBE IIOJYYCHHBIX 3HaHUH IO
XUMHHU.




(YK-2.V1) Ymers
(bopMyYITHPOBATE LETH U

He ymeer dopmynupoBats
mend M 3aJaud  [pH

VYmeer QopmynupoBaTh Lend H
3aj1audl IpU pa3paboTKe, aHAIM3E

Ymeer ¢opMymupoBaTh LeId U
3aJa4yu Ipu pa3paboTke, aHAIM3E

B COBEPIICHCTBE yMeeT
(hopMynMpoBaTh e W 337a4d

3aj1a4u IpH pa3padoTke, pa3spaboTke, aHWM3E U | H peanuzanuu | u peanuzanuy | IpH  pa3paboTKe, aHaIM3Ee U
aHaJIN3€ U peaau3aliu peanu3anun 9KCIIEPUMEHTAIbHOM paboThl, | KCIIEPUMEHTAIBHOM paboThl, | peanu3aluu SKCIEPUMEHTAIbHOM
IKCIICPUMEHTAIBLHOM pabOThI, | SKCIEPUMEHTAIbHOM PaboThl, | YIPaBIATh dTalaMH CTAJAUMHOIO | YNpaBIsATh dTalaMd CTaJUHHOrO | paboThl, yHOpPaBISITH  dTalaMH
YIpaBIIATH STallaMU YIIPaBIATH JTanaMH | MpOTeKaHHs (PU3MKO-XUMUYECKUX | MPOTEKAHUS (HU3MKO-XHUMHUYECKHX | CTaJUHHOrO MPOTEKaHUs (PU3HKO-
CTaJUIHOrO MPOTEKAHUS CTaJuiHOrO MPOTEKaHUs | MPOLECCOB, HO JOMyCKaeT psf | HpPOLECCOB, JIOITyCcKast pAA | XMMHYECKUX IPOIIECCOB.
(U3UKO-XMMUYECKIX (U3UKO-XMMUYECKUX OIIHOOK. HE3HAYHMTENIbHBIX OIINOOK.

ITPOIIECCOB. ITPOIIECCOB.

(YK-2.B1) Brnaners He Bnameer ™eromamu u | Branpeer METOJaMU un | Bnaneer METOAAMU u| B COBEpLICHCTBE BJIaJIEET
METO/laMH ¥ METOAUKaMHU METOIUKaMHU (bu3uKo- | METOAMKaMHU bu3MKO- | METOIUKAMU ¢duzuko- | MeTonamMu u METOAUKaAMHU
(HU3MKO-XUMHYECKOTO XMMHMYECKOTO aHajm3a, JUIl | XMMHYECKOro  aHaju3a, I | XMMHYECKOro  aHaim3a, Uil | (M3MKO-XMMHYECKOro — aHaju3a,
aHajuM3a, Ul pa3paboTKu U pa3paboTKu M ympaBieHMs | pa3pabOTKM M yIpaBieHus | pa3paboTku W ympaBiieHHS | Juii pa3pabOTKH W yIpaBJICHHS

YIIpaBJICHUS TEXHOJIOTUIECKAMU TEXHOJOTHYECKUMH MPOLECCAMH, | TEXHOJIOMMYECKHMH IPOLECCAMH, | TEXHOJOTHYECKUMH IIPOLIECCAMH.
TEXHOJOTUYECKUMU MPOLIECCAMH. HO JIOIYCKAET PsiJI OIIHOOK. JIONYCKasi psiJi HE3HAYMTETbHBIX
MIPOIIECCAMHU. OIIUOOK.

OIIK - 4

OIIK - 4
Crocoben
HCIIOIB30BaTh
paruoHaIbHbIE
METO/IbI
MOJIETMPOBaHUI
MPOIIECCOB
MPHPOIHBIX H
TEXHUYECKUX CHCTEM,
CTJIOIIHBIX U
paszieNleHHbIX cpef,
Te0JIOTHYECKOM CpenIbl,
MaccuBa TOPHBIX
I0pOJT

(OITK-4.31) 3HaTh criocoos!

He 3HaeT ciocoObl ¥ METOIBI

3HaeT CHmocoObl M METOBI

3HaeT CHnocoObl M METOJBI

B coBepiieHCTBE 3HAET CIIOCOOBI

1 METOJ[bI OIIMCAHUS OIMCAaHMs €CTECTBCHHO | OIMCAHUS CCTECTBEHHO HAY4YHBIX | ONHCAHUS €CTECTBEHHO HAYYHBIX | M METOJbI OIMCAHUS €CTECTBCHHO
€CTECTBEHHO HAYYHBIX HAYYHBIX SIBJICHHMI C TOUYKH | SIBICHHH C TOUKH 3pEeHMs (PU3UKO- | SBJICHMI C TOUKM 3peHUs] QU3UKO- | HAYy4YHBIX SIBIGHMH C  TOYKH
SIBJICHUH C TOYKH 3PEHUS 3peHHs (U3MKO-XMMHYECKHX | XHMHYECKUX HPOLECCOB, | XMMHYECKHX MIPOLIECCOB, | 3pEHHS (HDU3UKO-XUMHUUYECKUX
(H3UKO-XUMHYCCKIX IPOLIECCOB, NPUMCHSAEMBIX B | IPUMCHSIEMBIX B paMKax | IPUMEHAEMBIX B paMKax | NIpOLEccOB, INPHMEHSIEMBIX B
MIPOLIECCOB, IPUMEHSIEMbIX B | paMKaxX pa3lMYHbIX BHJOB | Pa3IMYHBIX BHUAOB JEATENBHOCTH | Pa3iMYHBIX BHUJIOB JACSATENHHOCTH | paMKaX  pa3iMYHbIX  BHIOB
paMKax pa3IH4HBIX BUIOB JesTenbHOCTH HedTerasoBoil | HedrTeraszoBoit  oTpacnu,  HO | HedrerasoBoi OTpacii, | ACSATENbHOCTH HedTerazoBoi
JIeATENBHOCTH HehTera3oBoi | orpaci. JOIYCKAaET PsiJi OLIHOOK. JIONyCKasi PsAX HE3HAYUTENBHBIX | OTPACIH.

OTpaciIH. omnooK.

(OIIK-4.Y1) YmeTb He ymeer MPUMEHATh | YMEeT TPHUMEHSATh JIOTHYECKOoe | YMeeT NpUMEHSTh Jorudeckoe | B COBEpIICHCTBE yMeeT
HPHMEHSTD JIOTHYECKOE JIOTHYECKOe IOCTPOCHHUE | NMOCTPOCHHE  00pabaThIBaeMOil | MOCTpOeHHE  00padaThIBaeMOil | MPUMEHSTH JIOTHYECKOe
MOCTPOEHHE oOpabatsiBaeMoit nHdopmaruu o ¢dusuko- | uHbOpMaALUU 0 ¢u3uko- | moctpoenue  oOpabaTbIBaeMOH
00pabaTsiBacMOi uHpopMarmd O  (PUBMKO- | XMMHUYECKHX mpoiieccax U | XUMHYECKHX mporieccax u | uHbOpMAIHH o ¢usuko-
uHdopmanuu o puznKo- XMMHYECKMX TMpoleccax U | SBICHHAX C Lelblo Haubosiee | SBICHMAX C IeNbl0 Hamboiee | XMMHUUECKUX npoueccax — H

XUMHYCCKUX ITpoLeccax u

SBJICHHUSIX C IIeJIbI0 HaubOoee

TOYHOI'O M€TOJJa UX OIIMCAaHUs, HO

TOYHOI'0O METOAAa HUX OIHMCAaHHA,

SBJICHUSIX C IEIbI0 Haumboliee

ABJICHHUAX C LeJIbI0 Hanbonee | TOUHOro Meroza UX | JOIYCKAaeT psiJ OLIMOOK. JIONyCKasi psJl HE3HAYMTEIbHBIX | TOYHOTO METOJA MX ONMHCAHHUSI.
TOYHOTO METOJa X OITHCAHHS. OIINOOK.
OIMCAHHA.

(OTIK-4.B1) He  Bmageer  HaBblkamu | Bianeer HaBblkamMu oOpasHoro | Brameer HaBbikamu oOpasHoro | B COBEpIICHCTBE BJIaJIEET
Brnazers HaBBIKAMHU 00pa3HOTO  MBINUICHHWS U | MBIIUIGHAS ¥ WHTCPIOPETAlH | MBIIUICHUS M HHTEPHPETANHH | HAaBBIKAMH OOPA3HOTO MBIIIICHUS
00pa3HOro MBIIIIECHUS U HHTEpIpeTaln JIAHHBIX | JAHHBIX (HU3MKO-XUMHYECKUX | JaHHBIX (U3MKO-XUMUUYECKUX | M HMHTEPHpeTalMud  JaHHBIX

HUHTEpIPETAU JaHHBIX
li)I/ISI/IKO-XI/IMI/I‘IeCKI/IX
SIBJICHUHN 1 TIPOLIECCOB.

(1)I/I3I/IKO-XI/IMHLICCKI/IX
SIBJICHUHN U IIPOLECCOB.

SBJIGHUM W TpOLECCOB, HO
JOTTYCKAEeT PsiJi OLIHOOK.

SIBJICHUH W NpoLEeCcCcoB, AOITyCKas
PAA HE3HAYUTCIIbHBIX OIIHOOK.

(1)I/I3I/IKO-XI/IMI/ILIQCKI/IX SIBJICHUA ©
TIpOLECCOB.
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