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Pabouas mporpamMMa y4eOHOH MHCHHIUIMHBI «XUMHS» pa3paboTaHa Ha OCHOBE
I[lpumepHo#i mporpamMmbl  o0nieoOpasoBaTebHON Y4eOHOH AMCHMIUIMHBL «XHUMHS» s
MpoheCCHOHATBHBIX 00pa30BaTEIbHBIX OpraHu3anyii, pekoMeHa0BanHoit @AY «®UPO» s
peaiu3anin OCHOBHOH mpogeccHoHanbHOH oOpasoBatenbHoi mporpamMel CIIO Ha Gaze
OCHOBHOTO 0011ero 00pa3oBaHus ¢ NOIy4eHHeM cpeaHero obiiero oopazosanus (IIpotokon Ne
3 ot 21 mrona 2015 r. PerucTpaiioHHbIA HOMep penensuu 385 ot 23 mrona 2015 1), ¢ yuerom
pexomerzanuit ®I'AY «@HUPO» o opraHu3aIyy MOIYYeHHs! CpeIHero 00Iero o6pa3oBanHs B
npeaenax 0CBOeHUs 00pa3oBaTeIbHBIX MPOTPaMM CPEAHEro NMPpOheCCHOHATEHOTO 06pa30BaHHs
(mpotoxkon Ne3 ot 25.05.2017 r.) ang CHEUHAILHOCTH CPEIHETO NPOMECCHOHATLHOTO
00pa3oRaHus:

21.02.09 I'naporeoJiorus U MH/KEHEPHAN I'€0/10T UL,
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1. MACOOPT PABOYEN MPOI'PAMMBI YYEFHOW AU CIIAILIMHbI

XUMMHS

[Tporpamma paspa6otana Ha ocHose Tpebopanui PI'OC cpennero o0urero
00pa3oBaHus, MPEXbIBIAEMbIX K CTPYKTYpe, COLCPKAHHIO WU pesylbTaTaM
OCBOEHHUs YUeGHON QUCIMTIIUHBI « XUMHS, B COOTBETCTBHH C PeKoMeHAalusMy
[0 OpraHM3allMy TMOJYYEHHs CpefHero oOwmero oOpasoBaHus B INpenesax
OCBOEHHMs1  OBPa3OBaTeNbHBIX  [POrPAMM  CPEJHET0  NPOQECCHOHATBHOTO
o6pasoBanis Ha 6a3e OCHOBHOro obuero odpasosanms ¢ yderom [lpumepHoH
OCHOBHOW 0Opa30BaTeNbHON MPOrPaMMBl  CPEHEro  OOIIero oOpazoBaHus,
0106perHol peuenyeM (eepaabHoro yueOHO-MeTOAMYECKOro oOBeAMHEHHUs 110
o6Giemy obpasopanuio (rpoTokon ot 28 utoust 2016 r. « 2/16-3) 1 nojay4aeMo#n
CTIeLMAaNIbHOCTH  CPENHEro  Mpo)ecCHOHaTbHOro  obpasoBaHus  (MHUCHMO
JlerrapraMeHTa TOCYIAPCTBEHHON TONUTHKA B cepe IOArOTOBKH pabounx
kaznpos u [ITO Muno6pHayku Poccuu ot 17.03.2015 Ne 06-239).

1.1. O6aacTs npuMeHeHHnst pabouei NporpamMmal

PaGouass mporpamma  o0iieobpasoBaTeNbHON  y4eOHOH  AUCLMIIIMHBL
«Xumus» NpeHazHadeHa Ui N3ydeHns: XUMHUU B [IPee/iaX OCBOCHHUA OCHOBHOM
npodeccronansHol ob6pasosarensHoii nporpammel CIIO Ha 0a3ze OCHOBHOTO
obmero o0pa3oBaHMsi MpPH TOArOTOBKE CIELHATUCTOB CPEIHEro 3BeHa IO
CTIeLUaTbHOCTH TEXHHUECKOTO TPOQUIIS:
21.02.09 I'maporeonorus U MHIKEHEPHAast FeOJIOTHs

1.2. Mecto y4eOHOI AMCHHMINIMHBI B CTPYKTYpe NpPOrpaMmbl NOATOTOBKH
CIIeHAJINCTOB CPeJHero 3BeHa:

VuebHas JUCIHHUIIIHHA «XUMHS» SBISETCs Y4eOHBIM IPeAMETOM IO
BBICOPY U3 00s13aTeNbHOI MpenMeTHoH obacTn «ECTeCTBEHHbIE HAYKID oIrocC
cpeaHero o0Iero 0OpasoBaHHs.

B npodeccuoHaibHBIX 00pa3oBaTe/IbHBIX OpraHU3alusaX, Pealn3yomuX
06pa3oBaTeNbHyI0 MPOrpamMMy CpeiHero oOuiero 00pasoBaHMs B Npejenax
OCBOEHWsI MPOrpaMMbl MOATOTOBKH CIENHATUCTOB CPEIHETO 3BCHA (TITICC3) na
Gase OCHOBHOrO 0OI[ero o6pa3oBaHus, ydeOHas AUCHUIIIMHA —«XHUMHA?
n3ydaeTcs B 00IIe00pa3oBaTeIbHOM LIMKIIE.

B yuebubix mianax [MTICC3 ans cremmansHocteit CIIO TexHuueckoro
npoduns  npodecCHOHANBHOr0 00pasoBaHusi MeCTO Y4eOHOH JTHCLHIIHHEI
«XHMHS» — B cocTaBe 0011e06pa3oBaTelbHbIX YUeOHBIX TUCIMIIIMH [0 BBIOOPY.
dbopMupyeMbIX M3 00s3aTe/bHBIX [PEIMETHBIX OOnacTel ®I'OC cpennero
oburero o0pasoBaHusl.

1.3. Llean u 3a1auu yueGHOH AMCUHMIIHHBLI — TPeOOBaHHSl K pe3yapTaTaM
0CBOEHHUSI Y4eOHOMH AUCHUTIINHDI:

CozmepskaHue nporpaMmbl  «XHMuUsi»  HANpaBICHO Ha  JIOCTHIKEHME
ClIEeIYIOLIMX LeJIeH:




« (GopmupoBanue y OOydarolIMXCA YMEHHs OLCHHBATh 3HAYUMOCTH
XUMHYECKOTO 3HaHUS 1151 Ka¥K0r0 YETOBEKa;

* GopMupoBaHUe y 00Y4aIOUXCS 1LEJTOCTHOTO MPEACTABICHUA O MHPE H
pOIY XMMHHM B CO3JaHUKM COBPEMEHHOW eCTECTBEHHO-HAYYHOH KapTHHBI MMPa;
VMEHHUSI OOBSICHATH OOBEKTHI M MNPOLECCHl OKPY)KarOIIeH IeHCTBUTEIbHOCTH:
MPUPOIHOM, COLMANBHON, KY/IbTYPHON, TEXHUYECKOH Cpeibl, — HCIOJB3Ys s
3TOro XUMHUYECKHE 3HAHUS;

+ pa3BuTHE Yy OOydYarOmMXCs YMEHUH pasnuuarh GaxkTel H OLCHKH,
CpaBHUBATH OLEHOYHBIE BBIBOJBI, BUAETh HX CBSI3b C KPUTEPHIMH OLICHOK U CBA3b
KpUTEpHEB C OIpeJeNeHHON CHCTEMOH ILIeHHOCTeH, (GOpMYJITHPOBaTE M
000CHOBBIBATE COOCTBEHHYO IO3HULIHIO;

* npuodpeTeHne 00YYarOIIMMICS OMNbITa Pa3sHOOOPa3sHOH AesTeNbHOCTH,
[O3HaHUSA M CaMOITO3HAHHUS; K/IIOYEBBIX HABBIKOB, HMEIOLIMX YHHBEpCalbHOE
3HAYeHHe IS PA3IMYHBIX BHIOB IEATEJHHOCTH (HABBIKOB pEIIEHHS NpodjeMm,
NPHHATHS ~ pelleHM#, MOoMCKa, aHamuza W o0paloTku  uHpOpMaLWH,
KOMMYHHKATHBHBIX ~ HABLIKOB,  HaBBIKOB  M3MEPEHHH,  COTPYJHHYECTBA,
Ge3omacHOro o0pallleHus ¢ BEIEeCTBaMH B OBCEHEBHOM JKH3HN).

OcBoeHue cojiepkanus ydeOHOW IUCHUIUIMHBI «XuMus», obecrevdnBaert
JOCTHIKEHHE CTYJCHTaMH CJIeAYIOIIHX pe3yabTaToB:

* IHYHOCTHBIX:

—YyBCTBO TOPIOCTH H YBDOKEHUA K MCTOPHH M JAOCTHKCHHAM
OTEUeCTBEHHOM XWMHUYECKOH HAYKH; XMMHYECKH TI'PaMOTHOE IIOBEJCHUE B
npo(ecCHOHANBHON IeSITeNFHOCTH U B OBITY NMpH OOpalleHHH C XUMHYECKAMH
BeIleCTBAMH, MaTepHalaMHt U [POoLeccaMu;

— TOTOBHOCTE K IIPOJOJKEHHIO 00pa3oBaH¥si U MOBBIIIEHHs KBaTU(DUKALUHK
B U30paHHOM MpodeccHOHaTbHON AesTeIbHOCTH U O0BEKTHBHOE OCO3HAHKE POIH
XHUMHUECKHMX KOMIETEHLMU B 3TOM;

— yMEHHE UCIIOJB30BaTh JOCTUKEHHUSI COBPEMEHHON XUMHUUYECKON HayKH H
XUMHUUYECKHX TEXHOJIOMMH JUIsi ITOBBIIIEHUS] CODCTBEHHOIO HHTEIEKTYalbHOTO
pa3BUTHs B BbIOpaHHOM MpodeccuoHanbHON AesTeIbHOCTH;

* MeTanpeaMeTHbIX:

— HUCIOJb30BaHWE pPa3IMYHbIX BUIOB IO3HABATEIBHON ICATEIBHOCTH U
OCHOBHBIX MHTE/IEKTYANIBHBIX Onepanuil (TOCTAHOBKY 331841, (DOPMYIHPOBaHHs
rMNoTe3, aHalW3a W CHUHTe3a, CpaBHEHUs, OOOOIIEHMs, CHCTEMaTH3allHH,
BBISIBJICHUS MPUIMHHO-C/IEICTBEHHBIX CBSI3EH, MovcKa aHaJIOr OB,
(bopMyIMpOBaHUs BBIBOJIOB) JUIS pellIeHUs MOCTABIEHHON 3ana4u, NMpUMEHEeHHE
OCHOBHBIX METOJOB TrO3HaHUs (HAOJOJEHUS,, HAay4YHOro BSKCIEPHMEHTA) IS
W3YUEHUs] PAa3MUIHBIX CTOPOH XHMUYECKUX OOBEKTOB M IMPOLECCOB, C KOTOPBIMU
BO3HMKAeT HEOOXOJUMOCTh CTAJKHBATHCS B PO ECCHOHANBHOMH chepe;

— WCIOJIb30BAHWE DPA3TUYHBIX HCTOYHHKOB JUIA MOJYYECHHS XHUMHYECKOH
uHGOpMallK, yMEHHE OLEHUTh €€ JIOCTOBEPHOCTb [ AOCTHIKCHHS XOPOIIMX
pe3ynpTaToB B IPOGhECCHOHANTBHOMN cdepe;

* NpeAMeTHbIX:




— chOpMUPOBAHHOCTb IPEICTABICHUH O MECTE XHMHUU B COBpPEMEHHOMU
Hay4HOI KapTHHE MHpa; OHHMaHHe POM XMMUU B GOPMUPOBAHNH KpYyro3opa U
(DYHKIMOHATBEHON IPAMOTHOCTH YeJIOBEKa JIA PELICHUS IIPAKTIHICCKIX 3a1at,

— BrajieHHe OCHOBOMOJATAKOIIMMUA XUMUYECKMMHU TOHSTUAMH, TCOPHAMH,
3aKOHAMM M  3aKOHOMEDHOCTAMM; YBEPEHHOe [IONb30BaHHME XHMHYECKOH
TEPMUHOJIOTHEH ¥ CUMBOJIHKOM;

— prazeHWe OCHOBHBIMM METOJaMH Hay4HOTO MNO3HaHHs, HCIOIb3YCMBIMH
B XMMHM: HaOMIOJEHUEM, ONHCaHMEM, U3MEPEeHHEM, SKCIICPUMEHTOM; YMCHHE
00pabaTeIBaTh, O0BSCHSATL PE3YJILTAThl [POBEASHHBIX OTBITOB 1 1C/1aTh BbIBOBL
FOTOBHOCTE M CINOCOOHOCTH TMPUMEHATh METOMABI TO3HaHKWA MpY pPELICHHH
MpaKTHYeCKUX 3a1a4;

— cOPMHUPOBAHHOCTE YMEHMS JlaBaTh KOJIWYCCTBEHHBIC OLCHKH 1
IPON3BOIHTE PACUYETH [0 XUMHYECKIM (POPMyTIaM U ypaBHEHHAM;

— BlajeHHe [pAaBWIaMHM TeXHUKM Oe30MacHOCTH IIPH HCIMOJIL30BAHHH
XHUMHUYECKUX BEIIECTB;

—  c(OPMHPOBAHHOCTB COOCTBEHHOM [MO3MLMH MO OTHOLICHHIO K
XHMHUECKON HH(BOPMALHH, TOJYIaeMOM 13 pasHbIX HCTOUYHHKOB.

B paMKaXx OCBOEHMs Y4eOHOM JIMCUMIUIMHBI «XHMHS» Y CTYACHTOB
criermanbHocT 21.02.09 [umporeonorus 1 WHKCHEPHAs IeONOTHS (OPMHPYIOTCS
CIeIyrOIIHe 00 He KOMIeTeHIHU!

Kon Haumenosauue pe3yiabTara 00yueHus
OK'1 [loHWMATh CYLHOCTh M COLMATBHYIO 3HAYAMOCTb CBOCH Oy.ayueH
npoeccuu, MpOsIBMSITE K Hel yCTOHYUBBIH HHTEPEC
OK 3 [IpunpMaTe pelleHns B CTAHAAPTHBIX i HECTAHIAPTHBIX CHTYAUHAX H HECTH

| 332 HMX OTBETCTBEHHOCTD

OK 5 HMcrmons30BaTh  HH(QOPMAMOHHO-KOMMYHUKALUOHHBIC  TCXHOJIOTHH B
mpodeccoHanbHON A TeIBHOCTH

QK6 Pa6oTaTh B KO/UIEKTHBE M Komawie, 3G GheKTHBHO 00Mmarsesa ¢ KOIEraMi,
PYKOBOJICTBOM, IOTPEOHTEISIMH

OK 7 bpare Ha c¢eba OTBETCTBEHHOCTHL 34 paboTy WIEHOB  KOMAaH[IbI
(II0TUMHEHHBIX ), PE3YNTBTAT BBINOITHEHHS 38 1aHHH

1.4. Ko/H4yecTBO 4YAacOB Ha ocBoeHue paboueil mporpamMmpl yueOHOH

JAMCUHIVIHHDBI:

MAKCHUMAITEHOM y4eOHOM Harpy3ku obyyatorierocst 117 4acoB, B TOM HHCTIE:
oGs3aTenbHON ayIUTOpHO# yaebHOl Harpy3ki obydaromerocs 78 4acos;
CaMOCTOSTEILHOM paboTE! 00yyaromierocs 29 4acos;

KOHCyAbTalmu 10 yacos.




2. CTPYKTYPA U COJEPKAHUE YUEBHOI JUCHUILINHBI

2.1. O6bem y4yeGHOMN AHCHMNINHBI U BUABI y4e0HOl paboThl

KoHcynpraumnu

Bua yuebHoii padoThl Odvem
4acos
MakcuMaJibHasi yueGHasi Harpy3Ka (Bcero) 117
O0si3aTe/ibHAsI ayAHTOpPHAsA yueOHasi HATPY3Ka (Bcero) 78
B TOM YHCIIE:
nabopaTopHBIe padOThI 12
MPaKTUYECKHUE 3aHSITHS 8
KOHTPOJIbHbIE paboThl 3
CamocTosiTeibHAst padoTa o0yualouerocs (scero) 29
B TOM YHUCJIE!
npopaboTKa KOHCIEKTOB JIeKLHH 5
peleHue 3aaay 3
JloMalrHie KOHTPOJIbHbIE paboTEhI 4
paboTa ¢ yueGHOM’, cneualbHOM, ClIpaBO4HOM JINTEPATYPOH 1
3JeKTPOHHBIMH pecypcamu Internet B ToMm ducre: 17
- IIOJArOTOBKA COOOLLIEHUH, pedepaToB 23
- cocTaBneHue TabIMYHON KacCupuKaluu XUMHYECKUX 5
CoeMHEeHUH _
- COCTaBJIEHUE CJI0Bapsi TEPMUHOB 5
10

[IpomexxyTouHas arrectalus B popme aH(pGepeHuHPOBAHHOI0 3a4yeTa
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOMN

JAEATEJBHOCTU CTYAEHTOB

Coaepaanne olyueHus

XapakTepHeTHKA OCHOBHbIX BHI0B A€ITE/IbHOCTH CTYAEHTOB (Ha YpOBHe
yueOHbIX AeiicTBHIT)

Baskneiimue
XHMHYCCKHC ITOHATHS

VMeHue [aBaTh ONPEJCIEHHE W  ONEePUPOBATh  CIACAYIOLUIMMU
XUMHYECKHMH TTOHATHAMHU: BEIIECTBO, XUMHUYECKHI 3JIEMCHT, aroM,
MOJIeKyJia, OTHOCUTENIEHBIC aTOMHAsi H MOJICKY/IsipHas Macchl, HOH.
aJIOTPOIINS, H30TOIIbI, XHUMHYECKas CBSI3b,
9JIEKTPOOTPHLATEIBHOCTD, BAJIGHTHOCTE, CTENEHb OKHC/ICHHUS, MOJIb,
| MosIsIpHAsT  Macca, MONSApHBI 00BeEM ra3o00pa3HbIX BEHICCTB,
BEINECTBA  MOJIEKY/SIPHOTO M HEMOJIEKYJIIIDHOTO  CTPOCHHS,
PacTBOpPBI, ANEKTPOINT M HEJJIEKTPOIHT, 3JIEKTPOIUTHUECKAs
JHCCOLIHANAS, OKHCIHWTEIL W BOCCTAHOBHMTEIL, OKHCIEHHE H
BOCCTAHOBNIEHHE,  TemaoBoH  3(@dexT  peakluH,  CKOpPOCTb

rOMOJIOTHA

XMMUYECKON  peakiuy, KaTaliu3, XHMHUYECKOE  paBHOBECHE, |
yIIIepoAHEIi  ckeneT, (YHKIMOHANbHAA  [PYMNNa, H30MEpHUd, |

OcHOBHBIC 3aK0HBI
XHMUH

q)OpI\-Iy.TalOBaHI/IG 3aKOHOB COXpaHEHHs  MacChbl BCHICCTE H

CIIE[ICTBEHHOM CBSI3M MEXK/y COJEpKAHMEM OHTHX 3aKOHOB H
| HampcanneM XHMHYecKHX (OpMysl H  YpaBHEHHH. YCTaHOBKa
IBOMOIMOHHON  CYIIIHOCTH  MEHJENCEBCKOH M COBPEMCHHOM
GopMyIHpOBOK mepuoauueckoro 3akona JI. M. Menaeneesa.
O0bAcHeHHe (UZHYSCKOTO CMBICIA CHMBOJIHKH MEePHOAHYECKOH
Tabnuus! -xumuyeckux anementos [, M. Mennaeneera (Homepos
3/IEMEHTA, [IEPHOIa, TPYIIbl) H YCTAHOBKA MPHUHHHO-CIIEICTBEHHOMH
CBS3M MEKIY CTPOCHHEM aToMa M 3aKOHOMEPHOCTAMH H3MCHCHHH

[ 1"]‘.’3}’1'11'121?(,
XapakTepuCTHKa 3JEMEHTOB MajbIX M OONBIIAX IIEPHOIOB MO HX
nonosxennio B [lepuoanueckoit cucreme J1. M. Menieneera

MOCTOAHCTBA ~ COCTABA  BEINECTB.  YCTAaHOBKA  IIPHYHHHO- |

CBOHCTB 7EMEHTOB H OOPA30OBAHHBIX MMM BELIECTB B NEPHOAAX H |

OCHUB]ILIE‘ 'l‘eopml
| XHMHH

YcranoBka 3aBHCHMOCTH  CBOHCTB XHMHYECKHX BEIUECTB  OT
CTPOEHHS AaTrOMOB OOpa3yIOUMX HUX XHMHYECKHX 3/I€MEHTOB.
XapakrTepucTHKa BayKHCHIIMX THIIOB XHMHYCCKHX CBs3eH H
OTHOCHTENBEHOCTH 3TO THIOJAOrHH. OOBsiCHEHHE 3aBHCHMOCTH
CBOHCTB BEIIECTB OT HX COCTaBa H CTPOCHHS KPHCTAIHYCCKHX
peumierok.  @DopMyTHpOBKAa  OCHOBHBIX  [OJIOKEHHH  TCOpPHH
SEKTPOTUTHUECKOH IHCCOIHAIMNA U XapaKTEPHCTHKA B CBETE ITOH
| TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHHYCCKUX COCIMHEHHH.
(DopMyJIMPOBKA OCHOBHBIX IIOJIOKEHHI TEOpUH  XHMHYECKOTO

3TOM  TEOpUM  CBOHCTB  OCHOBHBIX  K/JIACCOB  OPraHHHCCKUX
COCIMHEHHH

CTPOCHHA OPraHHYCCKHX COEIMHEHHUH H XapaKTepUCTHKA B CBETE |

Baskuelimne pemecrra
1 MaTepHAIBI

XapakTepucTuKa C€OCTaBa, CTPOEHHs, CBOHCTB, TIIOJIYYEHHA W
npuMeHeHns1 BakHelnx MerannoB (IA u II A rpynn, amomunus,

JJIEMEHTOB) U UX COeJMHEeHHH. XapakTePUCTHKA COCTaBa, CTPOCHHH,
CBOMCTB, MOMYYEHHs U MpuMeHeHus BaxHeinx Hemeranios (VIII
A, VIIA, VIA rpynmn, a Taxxke azora u docedopa, yriepona u
KPEeMHHsI, BOJOPOAa) W MX COeJUHEHHH., XapakTepHCTUKa COCTABA,
CTPOCHHS, CBOHMCTB, MOIyHEHHs U MPHMEHEHHs BOKHEHIIHX KITaccoB

Jkene3a, a B ECTECTBEHHO-HAYyYHOM TNpoduiIe H HEKOTOPHIX d- |

VYIIACBOAOPOAOB  (AJKAHOB, LMKJIO&IKAHOB, alKEHOB, AJKWHOB, |
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apeHoB) M UX Han0oJ/ee 3HAUMBIX B HapPOIHOXO3IHCTBEHHOM IUIaHS |
npejcTaBuTeNed.  AHaIOrM4YHas ~ XapakTepHCTHKA BayKHEHIINX
[pecTaBuTeNei ApYrux KIaccoB OPraHHYeCKHX CO@HHEHHUH:
METaHOJIA H 3TAHONa, CIOKHBIX d(DUPOB, KHPOB, MBUI, albICTHIOB
(Gopmanbueruioe 1 aleTanbIernaa), KeTOHOB  (aleToHa), |
KapOOHOBLIX KHCIOT (YKCYCHOH ~KHCJOTBL ISl €CTECTBEHHO- |
Hayunoro mnpoduis TNpeacTaBuTeed Jpyrux K1accos KHCIIOT), |
MOHOCaXapHIoB (rH0KO3BI). JucaxapuioB (caxapo3sl), |
IOJIMCAXapU/I0B (Kpaxmana H LeJUTI0I036), aHI/INHA, aMUHOKHCIIOT,
6eKoB, MCKYCCTBEHHBIX M CHHTETHYCCKHX BOJIOKOH, Kay4yKoB.
T1JIACTMACC

XuMHYeCKHIT I3BIK H
CHMBOJIHKA

HMcronb3oBanue B y4eOHOW W Npo(QecCHOHANBHON [IATEILbHOCTH |
XUMHYECKHX TEPMMHOB W CHMBOTHMKA. HasBaHHe H3YYCHHDIX |
BEIIECTB N0 TPUBHATBLHON HIIH MEXKIYHApOIHOH HOMEHKIAType H |
OTpa@KEHHME COCTaBd ITUX COCAMHEHMIl C MOMOLIBIO XHMHHYCCKHX |
popmyn.  OTpakenHe XHUMHUYCCKHX TMPOLECCOB ¢ TIOMOIIBO |
ypaBHEHHH XHMHYECKHX PeaKIii !

XHMHYeCKHE PeakuHH

OODsICHEHHE CYHIHOCTH XHMMYECKHX MPOIECCOB. Kraccudukauus |
XMMUYECKHX PEAKIM 110 Pa3IMYHbIM [PH3HAKAM: YHCIY H COCTaBy
NPOAYKTOB 1 PEarcHTOB, TEIIoBoMy (G GeKTy, HarpasIeHHIO, (aze,
HAJIMUMIO  KAaTaau3aropa, HW3MCHEHMIO  CTENEHEH  OKMCIeHHs
3JIEMEHTOR, 06PA3YIONMX BEIeCTBa. Y CTAHOBKA MPH3HAKOB 0OLICTO
M pasIMYHOr0 B THIIOJOTHM pEaKIui it HEOPraHW4ecKOH H
oprannueckoil XuMuH. KnacCHHIHKALUA BEILECTB K MPOLUECCOB C |
TOYKH ' 3peHuA OKHCJIEHUA-BOCCTAHOB/ICHH . CocTaB/ieHHE
ypaBHEHHH peakluid ¢ MOMOLIBIO METOMa 3JCKTPOHHOIO bananca. |
OObsicHeHHE 3ABHCHMOCTH CKODOCTH XHMHUECKOH peakuud H |
[TOTIOKEHHS XHMUUYECKOTO PABHOBECHSI OT Pa3InYHBIX HaKTOpOB

XuMHuecKkHii

| ORCIICPHMEHT

o

BRINOIHEHHE XUMAUYECKOrO IKCIIEPHMEHTA B MMOITHOM COOTBETCTEUH
¢ npapunamu GesonacHoctu. Habmonenue, Gukcanus u OMHCaHHE |

PEe3VILTATOB TTPOBEACHHOIO SKCMCPHMEHTA :

XumMpuecras

| undopmanun

—_

| [IpoBe/ieHne caMOCTOSITENLHOTO MOMCKA XHMHUCCKOH WH(hOPMALHH

C MCIOJB30BAHHEM PA3IHYHBIX MCTOUHHKOB (HAY4HO-MOMYIAPHBIX
u3fanuil, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB Murepuera).
Mcnonp30BaHHe KOMITBIOTEPHBIX TeXHOTOTMH ans 00paboTku H |
nepeiaud  XUMHUYeckoif umdopmauuu M ee TNpPEACTaBICHUS B |
pasIUUHBIX (popmax |

Pacuersr mo
XHMHYCCKUM
dopmyaam u

| YPABHEHHSM

VeTaHOBKA 3aBHCHMOCTH MEKIY KaueCTBEHHON H KOJIHYECTBEHHOH ?
CTOPOHAMH ~ XMMMUYECKHX OOBEKTOB H  MPOLECCOB. Pemenue |
pacyYETHBIX 3a/ad 10 XUMHUECKUM (POPMYTIaM 1 yPABHEHUIM

I[MpodunasHoe H
npodeccHOHAIBLHO
3JHAYHMOE COAepPRAHIe

OO6bsicHeHHE XUMHYECKUX SIBICHHH, MPOMCXOAAMNIMX B NPHPOIE, |
GBITY M Ha NTpOu3BOACTBE. OnpeesenHe BO3MOXKHOCTE!H IIPOTEKaHMs '
XMMHUECKUX TpeBpallenuii B pasInuHbIX ycnousx. CobmoaeHue |
NPABHI KOTOTHUECKH TPAMOTHOTO MOBEIACHHS B OKpYXKaiouleH
cpete. OueHKa BIMSHUA XHMHYECKOTO 3arpsA3HEHHS OKPYKalOLIeH :
cpenbl HA OpPraHu3M ueloBeKa U JpYrue JKHBBIE OPTaHH3MBL
CobmoseHie npasii 0e30MacHoro OOpalleHHs € TOPHOHUMMH U
TOKCHYHBIMH  BeLleCTBAMH,  JTabopaTopHeiM  000pYJI0BaHHEM. |
[1oAroTOBKA PACTBOPOB 3aAlHON KOHLEHTpauMW B ObITY H Ha |
npoussozuctee. Kpuruyeckas OlEHKAa TOCTOBEPHOCTH XHMHYECKOIT |

pH(pOpMAIHH, TOCTyNAIOMIEH U3 Pa3HbIX HCTOYHHKOB
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3. YCJIOBHUSA PEAJIU3ALIAA YUYEBHOM JUCHUIIJIAHBI
3.1. TpeGoBanusi K  MHHHMAJIbHOMY MaTepHaJbHO-TEXHHYECKOMY
obecrie4eHH IO

Peanu3ariis yueOHOM NUCLUILIMHBI TpeOyeT HaTNIHs yuyeOHOTO KabuHeTa u
nabopaTopun XMMHH.

[lnakatel 00 XHMuH, Becsl nabopatophpie BITP  200-2km,  Becs!
nabopatopusie BJIT 510, razoaHain3atop “[Onus-2», KOMIUIEKT J1abopaTOpHBIH
«ITuenxa-V/xumy», KOMIUIEKT J1ab0paTOpHBIH «ITaenka-H», K®K-3, nabops
XMMHYECKHX DEAKTUBOB (TeCThl), HaOOPEI XUMHUUECKOM TIOCYABl, XHMHYECKas
naboparopusi, WKad BHITSAXKHON AN kabuHeTa XUMHH ¢ CaHTeXHUKOH. MoHHTOD
19" ViewSonik-VA1932W glossy - black 16*10Sms DVI 300cd 100000:1;
unrepaxtupHas gocka INTERWRITE DuaBoard 1279

3.2. UndopmanuoHHoOe odecneyeHne obyuenus

[lepeuenn y4eOHBIX H3JaHHIA, HNuTepHeT-pecypcos, JOTOJIHHTeIbHOH
JAUTepaTyphI

a) OCHOBHas JUTEpaTypa

i i | HcTounUK —‘
| n/n_|
‘ Ta6puensn O.C. Xumus s npodeccrit u CrelHaIbHOCTEH TEXHHYECKOIro
1 ‘ npodus: yuebnuk / Tabpuenss O.C., NU.I.OctpoymoB. — 7-€ H31., CTEP. —
| Mocksa: UL Axagemus, 2018 — 272 ¢. — Texer: HEIoCPeACTBEHHBIN
‘AH(pHHoreHOBa, M. B. Xumus : y4eOHHUK W MNPaKTUKYM JUis CPEIHErO

npodeccuoHanrbHOro 06pasoBaHuA / . B. Audunorerosa, A. B. badkos, B.

5 ‘ A. TlonkoB, — 2-e u3j., ucnp. ¥ gor. — Mocksa : NzmatenscTBo FOpaiT,
2020. — 291 ¢. — (IIpodeccuonanbHOe 06pazoBaHme). — ISBN 978-5-534-
‘ 11719-6. — Teker : snexrponHsii / DBC IOpaiit [calt]. — URL:

‘ | https://urait.ru/bcode/452856 (nata obpamenus: 21.05.2021).

§) JOTOJTHUTENIbHAS JIUTepaTypa:

Ne | T

McTouHHK
n/m

| [unka, H. JI. O6mas xumust. 3aaauu 1 yIpaxHeHHs : ydeOHo-
MpakTHIeCKoe nocodue /it CpeiHero npodeccuonansHoro oopasosanust /
H. JI. [ueka ; noa penaknueit B. A. TlonkoBa, A. B. Babkosa. — 14-¢
3 | u31. — Mocksa : Mzgatensctso FOpaiit, 2020. — 236 ¢. —
(IIpodeccroHabHOE 00pa3oBaHue). — ISBN 978-5-534-09475-6. — Tekct
- srexTpouHbIi / OBC ¥Opaiit [cair]. —
URL: https://urait.ru/bcode/451239 (nata oOpaleHus: 28.05.2021).
[l[epbaxos, B. B. Heoprauuueckas xumusi. BOnpocs! A 33144 yueOHOE |
rmocodue AJIs CPEIHEro NPOPeCCHOHANBHOIO ofOpazoBanus /
4 ‘ B. B. lllep6akos, A. A. ®upep, H. H. bapbotina. — 2-e U3M., UCIIP. H
! | nor. — Mocksa : Mznatensctso Opaitr, 2020. — 107 ¢. —

‘ (ITpodeccronansHoe obpasosanue). — ISBN 978-5-534-09133-5. — Tekct
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E snexktponHsli // DbC HOpaiit [calit]. — URL: https://urait.ru/bcode/454536
| _(maTa obpamenus: 22.05.2021).

Anapnes, A. H. Obmas xumus. COOpHUK 3a1aHUH C IPUMEPAMHU PEIIEHHUIH
yuebHoe nocobue 11st cpeliHero npoecCHOHaIEHOr0 06pa3oBaHus /

A. W. Anapues, JI. . Aponnna. — 2-e usj., ucnp. u goi. — Mocksa :
Wzparenscrso MOpaiit, 2020. — 127 ¢. — (IIpodeccronansHoe
obpasosanue). — ISBN 978-5-534-09932-4, — TeKCT : 271eKTPOHHBI} //
OBC 10paiir [caiit]. — URL: https://urait.ru/bcode/453598 (nata

| obpaiuenus: 21.05.2021).

DUOOUYECKHE U3JaHU S

EcTecTBeHHBIE M TeXHUUECKUE HAYKH : Hayd. KypHal / IVl pen. A. .

| XaBkuH. — MockBa : OOO "U3zparenseto "CroytHuk+", 2002 — —

| Boixomut 12 pa3 B rog. — ISBN neuatHoit Bepcun 1684 — 2626. — Texer :
HENOCPEeACTBEHHBIH,

2

BECTHHK BOPOHEXCKOI'O TOCYIAPCTBEHHOI'O
YHUBEPCHUTETA. CEPUA : XMV, BUOJIOTUS. ®PAPMALIMA :
| Hay4HBIH XKypHal / yupeauTens : BOpOHEKCKHI rocy1apCTBeHHBIIH
yHuBepcuter. — Boponex : 2000 - .-uucio Beinyckos B rox: 4. — ISBN
ne4aTHOHU Bepcuu: 1609-0675. — Tekert : anextporHsiit // DBC elibrary

 [canT]. — URL : https : //elibrary.ru (zata o6pamenus: 29.05.2021).

r) “H(OPMALHUOHHbIE 31€KTPOHHO-00pa30oBaTeIbHEIE PeCypChI:

s ; Hcerounuk
| n/n
! I OnekTpoHHass OubnuoreyHas cucrema «bubanoTex. UzmatenscTBo KIY»
i https:/mgri-rggru.bibliotech.ru
B | DNeKTpOoHHO-OuONMHOTeYHass cucreMa «M3natenscTBo  Jlaub»/  KOJIL
‘ 2 | UmxenepHo-texuudeckue Hayku (TromIY)
i www.e.lanbook.com
? OneKTpoHHO-OubmuoTeuHas cucrema  elibrary» /  IlpaBooGiamareis:
3 | O61ecTBO ¢ OrpaHUueHHOH OTBETCTBeHHOCTEI0 «PYHDBy (RU) f
‘ https://elibrary.ru

4 | DnektponHas 6ubnuoreynas cucrema «HOpait» / https://urait.ru/

CO I'PH
BUBTHOTERA
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4, KOHTPOJIb U OLIEHKA PE3YJbLTATOB OCBOEHMUSI YUYEBHOU
JACHUITIINHBI
KoHTpPO/Ib H OIEHKA pPe3yJlbTaTOB OCBOCHHUA y4eOHOW JMUCUUIINHBI
OCYIIECTBISIETCS NPENONaBaTe/ieM B IMPOLECCE NPOBEACHUS yueOHbIX 3aHATHH,
MpaKTHYeCKHX 3aHATUH M J1abopaTOpHBIX paboT, TECTUPOBaHHUS, a TaKKe
BBITIOJTHEHHUS 00yyaroLIUMHUCs MHJIMBUAYaTbHBIX 3aJJaHUMH, MPOEKTOB,
HCClIe10BaHuH.

PesyabTaThl 00yuenus

@opMBI 1 METOABI KOHTPOJIsT H OLEeHKH
Pe3yJabTaTOB 00y4eHHs!

* IMYHOCTHBIE!
—YyBCTBO TOPJIOCTH H YBaKEHHS K

JndhepeHInpOBAHHBIH 3a4ET.
Tectuposanue.

| MCTOPHM W JIOCTHYKEHHSM OTEYeCTBEHHOH | Y CTHDIH H MHCHMEHHEBIH OMpOC.
XHMHYECKOH HAyKH; XHMHUECKH IpaMOTHOe | BhimosniHeHHe i 3amuTa 1a00paTopHbIX padoT.
NOBEIECHHE B npodeccHonaNLHOM | BoInonHeHHe MpaKTHYECKuX pador.

3auuTa |

EATENBHOCTH U B OBITY NpH oOpameHun ¢ | DKCIepTHas OICHKa JOKIal0B H

XHMHYECKHMH BELUECTBAMH, MaTepHaTaMy U | peepaTos. !
|

HpPOIECCaMHu; DxeneprHas OlIEHKA BBIIOJIHCHHUS

caMOoCTOATETbHOH pabOThL

— TOTOBHOCTH K  [POJOIKEHHIO
00pa3oBaHus M MOBbILIEHHS KBaTU(UKaMK
B H30paHHoOH npodeccHoHanBHON
JEATETRHOCTU U O0BEKTUBHOE OCO3HAHHE
POJTH XMMHUYECKHX KOMIIETEHLHH B 3TOM;

JnddepeHunpoBanHbIif 3a4ET.
Tectnposanue. '
YCTHBIH H THCBMEHHBIH OMpoC.

BhINoJIHEHHE H 3aLIHTa J1a00PaTOPHEIX padoT.
BrinonHeHne MpakTHYECKHX paloT.

DKemepTHAS ONEHKAa JOKIanoB M 3alIUTa
pedepatos. ;
DKcnepTHasd oLeHKa BBIMTOTHEHHSA

CaMOCTOATEILHOH PadOTEL

— YMEHHE MCIOJBL30BaTE A0CTHIKCHHS
COBPEMEHHOH  XMMHYECKOH  HaykKH H
XMMHUYECKHX TEXHOIOIHH [UIsl IOBBILIEHAS
COOCTBEHHOTO HHTEJUIEKTYATBHOIO Pa3BHTHs

JudpepeHrupoBaHHbIA 3a4ET.
Tectuposaiue,

YeTubli ¥ THCBMEHHBIH ONpOC. |
BrIronHeHHE | 3aliTa J1a00paTopHbIX padoT.

B BeIOpaHHOM npodeccronansHoll | BeImonHenne MpakTHYECKUX padoT.
JeATeNbHOCTH DKcliepTHas OLEHKa [OKNTaJ0B W  3alluTa
pedhepatoB. ;
| DxcrniepTHas OLICHKa BBITIOTHEHUS |

CaMOCTOSITENIBHON paboThl.
JndpdeperunpoBanHbIi 3a4€T.
Tectuposanue.

VY CTHBIN M THCBMEHHBIH OMPOC.
| BeimosiHeHHe | 3a1uTa 1a60paTopHbIX padoT.
Brinonnenne mpakTHYecKHX pador.

* METAINpeIMEeTHBIX:

— HCIIONB30BAHUE PA3/IMYHBIX BUIOB
N03HABATebHON AesITe/IbHOCTH U OCHOBHBIX
HHTE/UIEKTYATBHBIX Olepaliiil (110CTaHOBKH
zazaud, GOpPMYIApOBaHHs [HIIOTE3, AHAIH3A

H  CcHHTe3a, CpaBHeHHs, o000OmeHus, | DkcreprHas OLCHKA [OKIaloB M 3allHTa
CHCTEMATH3allMH, BLIABIEHHS IIPHUMHHO- | pedepaToB.
CJIEJICTBCHHBIX CBsi3ell, MOMWCKa aHalnoroe, | JKCMEpTHas OLEHKA BBITIO/THEHHS

(GopMyIMPOBaHUS BBHIBOAOB) IS PCILCHUS
NOCTaBIEHHOH 3a0a4H, TIPUMEHCHHE
OCHOBHBIX METO0B NO3HaHMs (HaOJIIOAeHus,
HayqHOTO OKCIIEPUMEHTA) UL H3Y4YCHHS
PA3IMYHBIX CTOPOH XUMHYECKHX OOBEKTOB U
| MPOLIECCOB, ¢ KOTOPBIMH  BO3HHMKAaeT

CaMOCTOSTENEHOH paboTeI. !




HEOOXOAMMOCTh CTAJIKUBATHCS B

| mpoheccuonanbHoOH chepe;

= HCMONb30BAHNE pa3IHYHBIX
HCTOYHHKOB JUIS TOJMYYEHHS XMMHYECKOH
naQopManuy, YMEHHE  OLEHHTL €€
JIOCTOBEPHOCTL U1 AOCTHIKEHHS XOPOLIMX
pe3y/bTaToB B MpodeccHOHANBHON Cepe;

JudepeHunpoBaHHbIH 3a4ET.
Tectuposanue.

VeTHBIH M THCEMEHHEIH ompoc.

BrimoHeHue | 3aumTa 1adopaTopHbIX padoT.
BeinoHeHue NPaKTHYecKUX padoT.

DKcreprHas OLeHKAa JOKIad0B M 3allMTa
pedepaTos. Z
OKcrepTHast OLIEHKA BBIIOTHEHHS |

CaMOCTOSATETbHON padoTHI.

* [IPeIMETHBIX:
—c(hopMUPOBAHHOCTE TIPEJICTABICHHUH

0 MeCTe XHMHHM B COBPEMEHHOW HAy4HOH |

KapTHHE MHpa: MOHMMaHHWE pPOIM XHMHH B
GopMupoBaHUH Kpyrosopa u
(QYHKIMOHAIBHONH TI'PaMOTHOCTH 4eJIOBEKa

| AT pelIeHus MPaxKTHHUCCKHUX 3a1a4,

JuddepeHLHPOBAaHHBIH 3a4ET.
Tectuponranue.

VeTHBIi W MTHCBMEHHBIH 0npoc.

Brinonnenye U 3auuTa nadopaTtopHbix padoT.
BbinoHeHNE MPAKTHYECKHX padoT.

DKCIEPTHAs OleHKa JOKJIad0B M 3allnTa
pedepaToB.
DrcneprHas OlIeHKa BBITIOJTHCHHSA |

CaMOCTOATENTEHOH PadOTHL.

BJIQ/ICHHE OCHOBOTIOJAralIHMK
XMMHYECKHMH IIOHATHAMH,  TEOPHAMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMH, YBEPEHHOE
M0IL30BaHHe XUMMHYECKOH TePMHHOIOTHEH H

CHUMBOJIHKOH;

HuddepeHunpoBaHHbIN 3a4€ET. i
Tecruposanue.

VY CTHBIH M THCBMEHHBIH OIPOC.

BrInonHenue 1 3aiuTa J1adoparopHbIX padoT.
BolnonHeHHe NPaKTHUYECKHX PadoT.

':')KCHCPTHEIH OIEHKAa [JOKIaZoB W 3alMTa |
pedepaToB.
DKcrepTHas OLIEHKA BBIMTOTHEHHS

CaMOCTOSITeIbHO padoThI.

— BJAJSHHE OCHOBHBIMH METOAAMH
Hay4HOro Nno3HaHusA, HCMIOJIbL3YEMBIMH B
XUMHH: HaOIOAeHHEM, OTIHCAHUEM,
M3MEpPEHHEM,  DKCIIEPHMEHTOM;  YMEHHE
oOpabareiBaTb,  OOBACHATL  PE3YJNBTATEI
I'IpOBE.‘,E[t‘HHb'I?{ OIBITOB W [AeJlaTh BBIBOIBI,
rOTOBHOCTH M CIOCOOHOCTH  HPUMEHSTH
METOIBI MO3HAHUS TpH pPeLICHHH
npaxmqecxux 3azad;

JudepeHpoBaHHbIH 3a4€T.
Tecruposanue.

YCTHBIA B THCBMEHHBIH 0NIpOC.
BoironiHenue U 3aninTa 1adopaTopHbIX padoT.
BrImosiHeHHe MpakTHYecKuX padoT.

ODKcmepTHAad OLEHKA [OKIAagoB M 3alluTa |
pedeparos. ;
DKcrepTHas OLIeHKA BLIMOTHEHHUS |

|

CaMoCTOSITENRHOM pabOTEL.

— ¢(hOopMUPOBAHHOCTL YMEHHS JaBaTh
KOJIMUECTBEHHBIE OLIEHKM M INPOU3BOJUTH
pacyeTel TO XHMHUYeCKHM (dopmyjaaM H
VPaBHEHUSIM;

JudpeperinpoBaHHbIH 3au€T.
Tectuporanue.

VCeTHBIN B TUCEMEHHBIH 0IIPOC.

BhImosiHeHKE | 3aiiTa 1adopaTopHBIX padoT.
BroinosHeHne npakTHYecKux padorT.

DKkeneprHas OIEHKA JOKJIaJ0B M 3allura
pedepaTos.
| DxcrniepTHas OLIEHKA BBLITIOTHEHUSA

caMocCToATeIbHOH paloThl.

BIAJIEHHE TMpaBHAaMH TEXHHUKH
Oe30nacHOCTH npu HCIONL30BaHAH
XHMHYECKHX BELIeCTB;

JupdepeHnnpopanHplii 3a4€T.
Tectuponanue.

VCTHBIHM B THCHMEHHBIH OITpoC.

BrIMosHEH e U 3a1uTa 1abopaTopHbIX padoT.
BrimonHenue MpakTHYeCcKHX padoT.




DKcriepTHad OLEHKA JIOKJIAJOB U 3alluTa
pedepaTos.
DKcnepTHas OLIeHKa BBITIOTHEHUSI

CAMOCTOSATENLHOM PadOTEL

— ¢(OpPMUPOBAHHOCTL COOCTBEHHOM
MO3HLHK I10 OTHOIIEGHHI) K XHMHUYECKOH

JuddepeHrmpoBaHHbIH 3a4ET.
Tectupopanue.

uHQOPMANMU, TIOJYYAEeMOH W3 PasHbIX | YCTHBIH W MHCBMEHHBIN OMPOC.
HCTOYHHKOB, Beimonnenue u 3amura 1abopatopHbIX padoT.
Brinosenne npakTHuecKkHx padoT.
DKcriepTHasl OlGHKA JIOKJIaAO0B W 3alluTa
pedepatos.
DKCrepTHas OLICHKA BBITOTHEHHS
CaMOCTOSITEIbHON paboTEhL.
PaspaboTuuk:
; s
COD MI'PU [IPEIoIaBaTe/lb nﬂA M.A. XpycnoBa
[
JKCNMepThI:
CO® MI'PH MPerno/iaBaresb E.A. Tlonesa
(mecTo paboTbl) (3anpMaemMast 10IKI0CTh) (D0OANUCH,HHHIIHAITB,
dhamumus)
HUTY MUCuC MPeroaaBaTelib % T.A. JleBuHa

(MecTo paboTshl)

(3aHuMaemMast 10J5KHOCTh)

S L
(noaimuch, HHULIHATIBL, (haMuiius)




SKCIHEPTHOE 3AKJ/IIOYEHHE

Ha pa6o4yro nporpammy yaeGHOH TMCUUMITHHBL «XUMUSD
IO CIICIIHAILHOCTH:
21.02.09 «I'uaporeonoryus ¥ HHKeHEpHast Fe0IOT A

PaspaGorunk paGoueit mporpammsl: Xpycinosa Mapus AHIpECBH,
npenonasarens xumun ®TBOY BO «Crapoockosibekuit Quunan Poccuiickuil
rOCyJapCTBEHHBI  TEONOrOpa3’BeOYHBI  YHUBEPCHTIET — HMCEHU Cepro
Opmxonukuzey (COP MI'PH).

PaGouast TporpaMMa COCTAaBJIEHAa Ha OCHOBE IPUMEPHOH MPOrpaMMbl
06111600pa30BaTEILHOM y4eOHOM AMCUMIUIHHBI « XUMHUsD» AUl NPO(HECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3alui, pekoMmennoBanHod OIAY «DUPO» s
peanu3ali OCHOBHOH MPO(eCCHOHANbLHOM 00pa30BaTeIbHOM IPOrPaMMbI ClIO na
fasze OCHOBHOTO 0OmEero o0pasoBaHMsi C TONYYEHMEM CPEIHCro 00LIero
oopasorarns (IIporokon Ne3 ot 21 mions 2015 r. PerucrpalliOHHBIH HOMED
peuensuu 385 ot 23 urona 2015 1.)

[IporpaMMa COZEPIKUT IACIOpT, TEMATHYCCKUH IUIaH, B Iporpamme
npuBeneHsl  TPeOOBaHMA K  MUHMMAIBHOMY — MAaTCPHAIbHO-TEXHHYECCKOMY
00ECTICUEHHIO, NIEPEYEHb PEKOMEH/[yeMbIX yueOHbIX u3aanui, MHTepHeT-pecypeos,
JTONOTHUTENBHON JIMTEPATYpPhl, CBEACHHA O KOHTPOJIE W OLICHKE pe3ylbTaToB
OCBOEHHS Y4eOHOH AUCLUIIIHHEL.

MaxkcuMmanbHas yueOHas Harpyska OOy4alollerocs IO IPOrpammMe
coctasnsier 117 4acoB, B TOM udciIe 78 uacoB 00s3aTe/bHON ayAUTOPHON yueOHOM
Harpy3KH u 29 9acoB CaMOCTOSTENbHON PaboThl 00YHAKOLLCIOCs.

Cozep:xaHue yueOHOH AUCIUIUTHHEI B Iporpamme pasouro no temam. [lo
KaXKI0H TEME OTpPaKeHbl COACPIKAHHUE YYeOHOro Marepuand, camMOCTOATE/IbHAs
paboTa 0OYUAKOIINXCA, YKa3aH YPOBEHb OCBOEHHs YUeOHOro MaTepmaa.

B nporpamMme’ y4e6HONW THCUUTUTHHBI YETKO C(HOPMYITUPOBAHE! TPCOOBAHUS
K pe3yJIbTaTaM €€ OCBOCHUS: KOMIIETEHIHAM, 3HAHHAM U YMEHHSM.

Jlanas pabouas mporpaMMa MOXKET ObITh PEKOMEH/I0BAHA U1 PHMCHEHHUS
B y4eOHOM TIpoIiecce 0 CTIEHAILHOCTH:

21.02.08 «I'uaporeoaorusa U HHKEHEpHas €00 s

OkcnepT: JleBruHa TaTbsHa ANEKCaH/IPOBHA
(P.1.0.)
Kannuaar OMOJIOrHYECKUX HAYK




JKCHEPTHOE 3AK/IIOYEHUE

Ha paGouyto nporpamMmy y4eOHON AUCLUMIIIUHDL «XUMU»
110 ClIeUUaIbHOCTH:
21.02.09 «I'maporeosorust ¥ MHKEHEpPHasl FeOIOTH

PazpaGotuuk  paGouet  mporpaMMmel: XpycnoBa Mapusa  AHapeeBHa,
npenoaasarenb XumMun @PIBOY BO «Crapoockonabckuit  ¢uauan Poccuiickuit
roCyJapCTBeHHEIN reojoropasBefoyHblil yHuBepcuTeT UMeHU Cepro Op/rKOHMKUAZE»
(COD MI'PH).

Palouas nporpamMma 4eTKo CTPYKTYpPUpPOBaHa U COCTOUT M3: nacropra padouen
[IpOrpamMMbl, CcoAep)KaHust yueOHOM AMCUMILIMHBL [0 pasjenaM ¢ [epedyHeM
MPaKTHYeCKUX 3aHATUH W CaMOCTOSTE/bHOW padoThl CTYAESHTOB, CIIUCKA OCHOBHOH U
JOTIOJHUTEILHOM JIMTePaTyphl U KOHTPOJIS U OLIEHKHU pe3yJbTaTOB OCBOEHHS y4eOHOM
JAUCLIATIITHHBIL.

Pabowass mnporpamMmma cocraBieHa Ha OCHOBE [MPUMEPHOH MPOrpaMMbl
ob0ueobpazoBaTenbHOM yuyeOHON IUCHUIUINHBL «XUMUS» IS NPO(eccHOHalIbHBIX
oOpazoBaTeNbHBIX OpraHuszauuii, pekomernaoBanuo MI'AY «DUPO» mis peanuzanuu
OCHOBHOM npodeccroHanbHOM 00pa3zoBaTensHoi nporpammsl CITO Ha 6aze ocHOBHOIO
obuero odpa3oBaHusl ¢ MOJTyYeHUEM cpeaHero oduiero odpasosanus (Ilpotoxon Ne3 ot
21 nrons 2015 r. PeructpaunonHslil HoMep perieH3uu 385 ot 23 utonsa 2015 r.)

@opMBl M METOJBl KOHTPOJSL OTOOpaHBl ONTHMAlIbHO U 00ECTEYUBAIOT
JIOCTHIKEHUE CTYI€HTAMH JIMHYHOCTHBIX, MPEIMETHBIX U MeTalpeIMETHBIX Pe3y/IbTaTOB.

[lepeyeHb y4eOHBIX WM3MAHUH COJEPKUT JOCTATOYHOE KOJMYECTBO YUeOHBIX
u3gaHuii U MIHTepHeT-pecypcoB, akTyalbHBIX /sl (POPMHUPOBAHUS COOTBETCTBYIOLIMX
KOMITeTeHIMN, 3HAaHUI U YMEHHIA.

Hanas pabouas mporpamMma MoXeT ObITh PEKOMEHJ0BaHa s MPUMEHEHHS B
y4eOHOM MpoLecce M0 CreHratbHOCTH:

21.02.08 «I'uaporeosiorus 1 HHKEHEPHAs T€OIOTHS

Oxcnepr:_ Enena Anexkcanaposna [losnesa
(9.1.0.)
npenojaBaTeib

(oecepeecpetess v L//j/
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