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PaGowas  nporpamma  paspaGoTaHa Ha  OCHOBe [Tpumepnoli  mporpammel
001eodpa3oBaTebHON  yueGHO  IMCUMIVIMEEL  «XHMHS»  Uis npodhecCHOHAIBHBIX
00pa3oBatebHBIX OPraHU3auMil. 0T0OPEeHHOI HayuHo-mertosmuecknm  coseroM  Ilentpa
npogeccnonanbHoro obpazosanus OIAY «OUPO» u PEKOMEHIOBAHHOH 11 peanu3aliu
OCHOBHO# IpodeccHoHaTbHOM 0bpazosatensHol nporpammsl CTTO Ha 6aze OCHOBHOIO o01ero
00pa3oBaHMs C NOIYYCHHEM CPEHEro 0OIIero oOpasosamns (npotoxon Ne 3 or 21 moas 2015
r.) Ha OCHOBe DeNepanbHOTO [OCYXAPCTBEHHOIO 00pa30BaTeNbHOI0 CTAaHZapTa (Jamee —
®I'OC) cpeanero obuiero obpazopanns (npukas Munucrepersa ofpasosanus u Hayku PO ot
17 mas 2012 1. N 413) (¢ H3MEHEeHHAMH M JOTONHEHHAMH), padodero ydebHoro miasa 1o
CHCLHAILHOCTH CPe/iHEro npodeccronanbHoro odpazosanna 15.02.12 «MoHTaxk, TexHHUECKOe
O0CIYKHBAHHE H PEMOHT IPOMBILIIEHHOTO 06OPYI0BAHUH (110 OTpac/sM)»

Opranusanus-paspaborunk:  ocyaaperBeHHOe  GromxeTHOe npodeccHoHansHoe
obpaszosatensHoe yupexaenne MpkyTekoii o61actn «AHTapCKHH MOJMTEXHHYECKH T TEXHHKYM»

Paspaboruux: Jlanetuna Hpunua Buktoposna, npenosasatens xumun 1'BITIOY HO «ATIT»,
BbICHIAS KB. KATErOpHH
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1. MACIIOPT MPOI'PAMMBI YYEBHOM JUCHUITINHBI
XuUMus

1.1. O6snacTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouas mporpamma y4eOHON NUCHMIUIMHBI MPEJHA3HAYCHA JI1 U3YUYCHHS] XUMUU
C LIETBI0 pealiM3alui cpeAaHero obuiero odpaszoBaHus no crnenranbHoctu CI1O
15.02.12 «MoHTax, TEXHHYECKOe OOCITy>KMBAaHHE W PEMOHT IPOMBIITUICHHOTO
00opy1oBaHUs (110 OTPACIISIM)»

1.2. MecTo yuyeOHOH IMCUMIUIMHBI B CTPYKType Y4eOHOro IJiaHa: mporpamma
JUCITUTIIMHBI BXOIUT B 0011€00pa30BaTEeIbHBIN UK U SBISICTCS JTOTIOJTHUTEILHON
y4eOHOM TUCIUTIITMHOMN

1.3. Hean u pe3yJbTaTbl OCBOCHUSI Y4eOHOM NUCHUILIMHBI, TPeOOBAaHMA K
pe3yJibTAaTaM OCBOCHHS Y4eOHOM JUCIHUILINHBI:

ConepxaHue MporpaMmbl JUCUUIUIMHBL XUMUSI HAIIPABJIECHO HA JOCTUKEHUE
CICIYIOIIUX 1eJIe:

-popmupoBanue y OOy4JalIMXcd YMEHHUS OIEHUBATh 3HAYUMOCTH
XUMHYECKOT0 3HAHUS ISl KaXKJI0TO YEIOBEKA;

-popmupoBaHue y 0O0y4aroUMXCs LIEJTOCTHOTO NPEACTaBICHUS O MHUpPE U
pOM XHWMHH B CO3/IaHUH COBPEMEHHOM E€CTECTBEHHOHAYYHOW KapTUHBI MUPA;

-yMEHUS OOBSACHATh OOBEKTHI U MPOLIECCH OKPYIKAIOIIEH NeWCTBUTEIIBHOCTH
— IPUPOJHOW, COLUMAIBHOW, KYJIbTYPHOM, TEXHHUYECKOM CPEABI, MCIIONB3Yys IS
ATOr0 XMMUYECKHE 3HAHUS; Pa3BUTHE Yy 00YYAIOIIMXCS YMEHHI pa3inyaTh (PaKThbl
U OLICHKU, CPAaBHUBATh OLICHOYHBIC BBIBOJIbI, BUAETh HMX CBSI3b C KPUTEPHUSIMU
OLICHOK M CBA3b KPUTEPUEB C ONPEACIEHHOW CHUCTEMOW LEHHOCTEH,
dbopmyIUpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

-pa3BUTHE W TMpUOOpeTEeHHE  OOYYAIOMMHUCA OIbITa Pa3z3HOOOpa3HOM
JEATEIIbHOCTH, OIbITA ITO3HAHUS U CAMONO3HAHHUS; KIIFOUEBbIX HABBIKOB, MMEIOIINX
YHUBEPCAIIbHOE 3HAYEHUE [JI Pa3JIMYHbIX BHUIOB JECATEIBHOCTH  HABBIKOB
pemieHuss TMpoOJjeM, TPUHSATUS pEUIeHUM, I[IOUCKA, aHalu3a U 00padOTKH
uHdopMaIui, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB HW3MEPEHHM, HABBIKOB
COTPYIHHMYECTBA, HaBBIKOB Oe30macHOro oOpalieHus ¢ BeUlecTBaMH B
MTOBCETHEBHOM KU3HM ).

OcBoeHue cojiepKaHusl Y4eOHOU AUCIUIUIMHBI — O0EecCleuruBaeT JAOCTHKCHHUE
CTYJEHTaMHU CIEAYIOIINX Pe3yabmamaos:

JIMYHOCTHBIX
- YyBCTBO TOPAOCTM U YB@XKEHUS K HCTOPUM MU JOCTHXKEHHMSIM OTE€YECTBEHHOM
XUMHUYECKOM HAyKW; XUMHUYECKM TI'PaMOTHOE TIOBEACHHE B MPOQPECCHOHATBHON
NEeATEIbHOCTM M B OBITY NpU OOpalieHud C XHUMHYECKHMMH BEIleCTBaMH,
Marepuanamu 1 npoueccamu (JI1);
- TOTOBHOCTh K TPOJOJDKEHHIO OOpa30BaHMUS W TIOBBLIINICHHS KBATH(PUKAINKA B
n30paHHON MPOQPECCHOHAIBHON ACSITEIBHOCTH M OOBEKTHBHOE OCO3HAHHE POJIU
XUMHUUYECKUX KoMIleTeHIuM B 3ToM (J12);



-yMEHHE HCIIOJIb30BAaTh JIOCTH)KEHUS COBPEMEHHOW XHMHUYECKOM HayKu U
XUMUYECKUX TEXHOJOTUM ISl TOBBIIMIEHUS COOCTBEHHOTO WHTEIUIEKTYabHOTO
pa3BUTHS B BEIOpaHHOM npodeccuonanbHoi aestensHocty (J13);
MeTanpeIMeTHbIX:
- UCIIOJIb30BAaHUE PA3TUYHBIX BUJIOB JICSITEIbHOCTH U OCHOBHBIX MHTEIIEKTYaJIbHBIX
ornepanuid (MOCTaHOBKAa 3alaud, (QOpPMYyJIHpPOBAHUE THUIIOTE3, aHAIU3 U CHUHTE3,
CpaBHEHHE, O0O0OIlEeHHEe, CHCTeMAaTHU3alus, BbBISBICHUE NPUUYMHHO-CIIEICTBEHHBIX
CBSI3€i, TIOUCK aHAJIOroB, (OPMYJIMPOBAHNUE BHIBOJOB) /IS PEIICHUSI MOCTAaBICHHON
3aJa4d, TPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (HAOMIOACHHE, HAYYHBIN
OKCIIEPUMEHT)  JUISI M3YyYEHHUs Pa3UYHBIX CTOPOH XHUMHUYECKHX OOBEKTOB W
IPOIECCOB, C KOTOPHIMH  BO3HUKAaEeT HEOOXOAMMOCTh  CTaJKHUBAaThCA B
npodeccuonansHol chepe (M1);
- WCHOJB30BaHWE PA3MUYHBIX HCTOYHUKOB I TIOJYYEHUS XUMHUYECKOU
uHpOpMallU, YMEHUE OIEHUTh €€ JOCTOBEPHOCTh JI JOCTHXKEHHUS XOPOLIMX
pe3ynbTaToB B podeccroHansHoi cdepe (M2);
npeIMeTHbIX:

- ¢(hOpMHPOBAHHOCTh MPEJCTABICHUNH O MECTE XMMHUU B COBPEMEHHON Hay4yHOMU
KapTUHE MHpaA; T[OHUMAHHE POJU XUMUU B (HOPMHUPOBAHUU KPYro3opa H
(GyHKIMOHATIBFHOM TPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI MPAKTHUYECKUX 3a/1a4
(II 1);
- BJIaJICHWE OCHOBOIIOIATAIONMMHI XUMHUYECKHUMH TOHITHIMH, TEOPHSIMH, 3aKOHAMU
¥ 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IOJIh30BAHUE XHUMHUYECKON TEPMUHOJOTHUEH U
cumBoJiukoit (11 2);
- BJIaJIcHUE OCHOBHBIMHU METO/IaMH HAYYHOTO MO3HAHUS , HCTIOIh3yEMbIMU B XUMUHU:
HaOO/IeHNE, OMHUCAHWe, HW3MEpPEHHe, OSKCIePUMEHT, yMeHue oOpadaTeiBaTh |,
OOBSICHATH PE3YNIbTAThl MPOBEIEHHBIX OIMBITOB M JI€JaTh BHIBOJBI; TOTOBHOCTHh U
CIIOCOOHOCTh MPUMEHSTh METOJbI MO3HAHUS TPHU PENICHUH MPAKTHYECKUX 3a7ad
(113);
- c(opMUpPOBaHHOCTh yMEHHUS JaBaTh KOJUYECTBEHHBIC OICHKM U MPOBOJIUTH
pacu€Tel o xuMudeckuM Gopmynam u ypasHeHusiM (I1 4);
- BJIaJICHUE TIpaBUJIAMHU TEXHUKH O€30MaCHOCTU MPH HMCIOJIb30BAHUHM XWMUYECKHUX
BemectB (I15);
- c(OpPMHUPOBAHHOCTh COOCTBEHHOM NO3UIMH MO OTHOUICHHIO K XUMHYECKON
uH(popMaIuu, NoJy4yaeMoi U3 pa3Hbix UCTOUYHUKOB (I 6).

[IpenMeTHbIe pe3yabTaThl JOCTUTAIOTCS OOYYAIOUIMMKCS B pe3yJbTare
OCBOCHHMSI TPEAMETHbIX 3HaHUM (3) M ycBOEHHUs mpeaMeTHhIX yMmeHud (Y) mo
y4eOHOM TUCIUTIINHE.

[IpenMeTHBIE 3HAHUS

3 1. Tunel cBA3€l B MOJIEKYJIaX HEOPTAHUYECKUX U OPTAaHUYECKUX BEILIECTB.

3 2. BIUSHHUE CTPOCHUS MOJICKY]l W HAIMYWA (PYHKIIMOHAIBHBIX TPYMI B
MOJIEKYJIE, HA XMMUYECKHE CBOMCTBA BEIIECTB.

3 3. knaccudUKaIUU OPTaHUIECKUX U HEOPTAHUUECKUX COSTMHCHUM.

3 4. u30MepuIo Kak HICTOYHUK MHOT000pa3usi OpraHUIeCKUX COCTUMHEHUN.



3 5. MeTo/pl MOMY4YEeHUSI BBICOKOMOJIEKYJIIPHBIX COCTMHEHUH.

3 6. 0COOCHHOCTHM CTPOEHHUS OpPraHWYECKHX BEIIECTB, HMX MOJIEKYJISIPHOE
CTPOCHHE, BAJIEHTHOE COCTOSIHUE aTOMa yIiepoaa.

3 7. 0COOEHHOCTH CTPOEHHUS M CBOMCTBAa OPraHUYECKUX BEILECTB, COJAEPKAIIUX B
COCTaB€ MOJIEKYJI aTOMBI CEpPBI, a30Ta, FAJOT€HOB, METAJLIOB.

3 8. 0COOEHHOCTH CTPOEHUS U CBOMCTBA OPTraHUYECKUX COCTUHEHUN C OOJBIION
MOJIEKYJIIPHOM MacCOM.

3 9. npupoAHBIE WCTOYHHWKH, CIOCOOBI TMONMY4YEHUS W O0JACTH TPUMEHEHUS
OPTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUH.

3 10. Teopernyeckne OCHOBBI CTPOEHHS OPTraHUYECKUX M HEOPraHUYECKHX
BEIIECTB, HOMEHKJIATYPY M KIACCU(PUKAINIO COCTUHCHUM.

3 11. XuMuuyeckue CBONCTBAa OPraHMYECKUX U HEOPTaHUYECKUX BEIIECTB,
MPUHAJICSKAIINX K PA3TUYHBIM KJIacCaM XUMUYECKUX COCTUHECHUM.

3 12. rugponus coJiei.

3 13. 31eKTpoJnu3 pacIyiaBoOB U pacTBOPOB (COJIEH U 1miesoueit).

3 14. nuccommaruio >JeKTPOJIMTOB B BOJHBIX PAaCTBOpPAX, CUJIbHBIC U Clla0bie
ANEKTPOJIUTHI.

3 15. KJIacCU(UKAIUI0O XUMHUYECKHX pEaKIUil U 3aKOHOMEPHOCTH UX
MIPOBEICHUS.

3 16. obpaTtumMbie 1 HEOOpPATUMbIE XUMUYECKUE PEAKIIUU.

3 17. XuMH4YECKOE€ pPABHOBECHE, CMEIICHUE XHWMHUYECKOTO pPABHOBECUSA TOJ
JEUCTBUEM PA3JIUYHBIX (PaKTOPOB.

3 18. oO0uryro XapakTepUCTUKy XUMHUECKHUX DJIEMEHTOB B CBA3U C HX
MOJIO’KEHHEM B MEPUOIUYECKON CUCTEME.

3 19. OKMCAUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

3 20. peakuur HOHHOTO OOMEHa.

3 21. OCHOBHBIC MOHATHUS W 3aKOHBI XUMHUH(BEIIECTBO, XUMHUYCCKUM DJIEMEHT,
aToOM, MOJIEKYyJia, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJIIpHAas MacChl, XUMHYECKas
CBSI3b, DJIEKTPOOTPULIATENBHOCTh, BAJEHTHOCTh, CTEIEHb OKHUCJIEHUS, MOJb,
MOJISIpHAasE ~Macca, MOJSPHBIA 00BEM, BEIIECTBA MOJIEKYJSIPHOTO U HE
MOJIEKYJISIPHOTO CTpPOCHUS, pacTBOPHI, AJIEKTPOJIUT, HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAS] ~ IUCCOLMAIUS, OKHCIHUTENIb BOCCTAHOBUTEIb, OKHCICHUE M
BOCCTAaHOBJICHHE, TEIUIOBOM 3 (HEKT peakiuu, CKOPOCTh XUMUYECKOW pEeakIuu,
KaTaJin3, XUMUUYECKOE PaBHOBECHE, YIJIEPOJHBIN CKeleT, GyHKIMOHAIbHAS TPYIINa,
U30MEepHsl, TOMOJIOTHS).

3 22. OCHOBBI 2JIEKTPOXUMHH.

3 23. nepuoANYECKNN 3aKOH U MEPUOINYECKYI0 CUCTEMY XUMHUYECKHUX AJIEMEHTOB
JI.1. Menpeneena.

3 24. 3aKOHOMEPHOCTHM HU3MEHEHUS XHUMHYECKUX CBOMCTB DJJIEMEHTOB M HX
COEIMHEHUH 10 IEPUOAaM U TPYIIIIaM.

3 25. TermnoBoi 3PPEeKT XUMUIECKUX PEaKIuil, TEPMOXUMHUYECKUE YPABHECHHSI.

3 26. TuUNBl W CBOMCTBA XHMMHYECKHX CBs3edl (KOBAJICHTHOM, HWOHHOM,
METaJUIMYECKOMN, BOAOPOTHOM).

IIpenmeTHbIe yMEHMS



V1. naBaTh XapakTEPUCTUKYy XUMHUYECKHUX DJJIEMEHTOB B COOTBETCTBHH C UX
MOJIO)KEHUEM B TIEPUOJUYECKOM CHUCTEeME XUMHYeCKuX saemeHtoB .M.
Menneneena.
V2. 3anuchiBaTh XMMUYECKUE YPABHEHHS THUIPOJIM3Aa U DJICKTPOJIM3a XUMHUYECKHUX
COeJIMHEHUM.

V3. HaxoauTh MOJEKYJSApHYIO (OpPMYJy BeEllecTBa, MPOBOJAUTH KOJUYECTBEHHBIC
pacyeTbl COCTaBa BEIIECTB M PACTBOPOB, MPOBOAUTH PACUYEThl MO XUMHYECKHUM
dbopMynaM U ypaBHEHUSIM PEaKIIHIA.

V4. nOpuMeHsATh Ha MPaKTUKE MpaBuia Oe30MacHOi pabdoThl B XUMHUYECKOU
1abopaTopumu.

V5. NpUMEHATh OCHOBHBIE 3aKOHBI XHMHHM JUJIS pEIIEHUs 3anad B 00JacTH
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

V6. coCTaBisATh KAYECTBEHHBIE XUMHUYECKUE pEAKIWU, XapaKTEpPHbIC IS
ONPENEIICHNUS Pa3IUYHBbIX XUMUYECKUX COCIUHEHUI; NPOBOAUTH KAauE€CTBEHHBIC
pEeaKkIMy Ha HEOPraHWYECKNE BELIECTBA U MOHBI, OTAEIIBHBIE KIACChI OPraHUYECKUX
COCIMHEHHUW;  II0Jy4YaTh KOHKDPETHBIE BELIECTBA, OTHOCAIIMECS K HU3Yy4YEHHBIM
KJIACCaM COEAMHEHUI; IMPOBOJUTh XUMHUYECKUN aHAJIU3 OPraHWYECKHX BEIIECTB U
OLICHMBATh €0 PE3yJIbTATHI.

V7. cOCTaBIATh YpPAaBHEHUS XUMHUYECKUX pEaKLHil, pacCTaBIsATh HHIEKCHI M
K03((PHULIMEHTHI B ypaBHEHUHU.

V8. ompenendats CTENEHb OKHUCJIEHUA XUMHUYECKHX DSJIEMEHTOB, COCTABJISATH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEaKLUWH,  AJIEKTPOHHO-MOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX IMPOLECCOB.

V9. Ha3pIBaTh M3Y4YEHHBIE BEUIECTBA IO «TPUBUAIBHOIN» WM MEXKIYyHAPOAHOU
HOMEHKJIaTypaM.

V10. onpenensate BaJ€HTHOCTbD, 3aps]l HOHA.

V11. 0OBACHATH 3aBUCHUMOCTh CBOICTB OpPraHMYECKHX M HEOPraHWYECKUX
COCIMHEHHA  OT HX COCTaBa M CTPOCHHUs; IPUPOJBI XUMHUYECKOW CBS3U;
IIPOTHO3UPOBATh CBOMCTBA OPraHUYECKUX COEIMHEHMI B 3aBUCUMOCTH OT CTPOEHUS
MOJIEKYI.

V12. ocymecTBIATh CaMOCTOATEIbHBIM TOUCK XUMHYECKOW WHGOpMAIuu ¢
WCIIOJb30BAaHUEM PA3JIUYHBIX HMCTOYHHKOB (CHPABOYHBIX, HAYYHBIX M HAYYHO-
NOMYJSPHBIX U3/ITaHUN, KOMITBIOTEPHBIX 0a3 TAHHBIX, PECYPCOB MHTEPHETA).

V13. xapaktepu3oBaTh OOIIME XUMHYECKHE CBOMCTBAa OPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHUH .

V14. onpenensath pacnpeeseHue 3JIEKTPOHOB B aTOME, COCTABIIATh 3JIEKTPOHHYIO U
AIEKTPOHHO-TpaPUIECcKy0 POopMyIIbI.

V15. coctaBnsTh W U300paxaTb MOJEKYJISIPHbIE, CTPYKTYpHbIE, TOJHBIE H
COKpallleHHbIE MOHHBbIE ypaBHEHUS ((POpPMyIIbl) XUMUYECKUX BELLECTB .

V16. onuchiBaTh MEXaHU3M XUMHUYECKUX PEAKUUNA TMOJYUYECHHUS OpPraHUYECKUX U
HEOPTraHWYECKUX  COECTUHEHUH.

V17. BBIIOJAHATH YOPAXKHEHHS I J0KA3aTeIbCTBA NEHETUYECKOM CBSI3U MEXKIY
Pa3IMYHBIMU KJIACCAMHM OPTAaHUYECKUX U HEOPraHUYECKUX COECIUHEHUM.



Y 18. paccuuThiBaTh CKOPOCTh XUMHUYECKOM pEaKIUU, OMNPENENiaTh CMEIICHUE
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT Pa3HBIX (HaKTOPOB.

B pesynbrare ocBOeHUsI y4eOHOW IUCHUIUIMHBI OOYyYalOIIUICS JTOJDKEH
UCII0JIb30BaTh IPUOOPETEHHBIC 3HAHUS M YMEHHSI B IPAKTUYECKOMN JESITEIIbHOCTU U
MOBCETHEBHOMN KUZHU TUTSL: pa3BUTHS
MO3HABATENIbHBIX MHTEPECOB U MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH, MOTPEOHOCTH B
CaMOCTOATENILHOM TNPUOOPETeHMs] 3HAHUW [0 XHMHH B COOTBETCTBUHM C
BO3HHUKAIOIMMMH  KH3HEHHBIMH  MPOOJeMaMH, BOCHHUTBIBACTCS  OEpekHOE
OTHOILICHUS] K TPUPOJIE, MOHUMaHUE 30POBOro o0pa3a >KM3HU, HEOOXOAUMOCTH
NpEeAYNPEKICHNS SBICHUM, HAHOCAIIMX BpEJ 3J0POBBIO U OKpYKalollle cpene.
OHU OCBaMBaIOT MPUEMBI TPAMOTHOTO, 0€30MTaCHOTO WCIOJIb30BAHUS XUMHUYECKUX
BCILIECTB U MaTEPUATIOB, MPUMEHSEMBIX B OBITY, B CEIbCKOM XO3SICTBE M Ha
MIPOU3BO/ICTBE.

1.4. OcHoOBHbIe BHIbI JA€ATEJbHOCTH W KOMIeTeHUHH, GopMupyemble B
pe3yJbTare OCBOCHUS Y4eOHOH TUCHMILIUHBI:

[Iporpamma y4eOHOW MUCHMILIMHBI CIOCOOCTBYET (POPMUPOBAHUIO CIEAYIOIIMX
BUJIOB JCSATEIHHOCTU 00YYAIOIErocs:

Koo OK Cooeporcanue 0oyuenusn Xapaxkmepucmuka
OCHOBHbBIX 610086
oeamesibHOCmU
oodyuarowecoca

OK4,5.8 BaskHelimme - JlaBaThb ompeeneHue u

XUMHUYECKUE OIICPHUPOBATDH CJICAYOIINMHA
IMOHATUA XUMHUYCCKUMHN IIOHATUAMMU:

BEIIIECTBO, XMMUYECKHUI 3JIEMEHT,
aToOM, MOJIEKyJa, OTHOCHUTEIbHAas
aTOMHasi U MOJIEKYJISIpHAs Macchl,
WOH,  aJUIOTPONHs,  M30TOIIbI,
XUMHUYECKas CBSI3b,
3JIEKTPOOTPHUIIATETHHOCTD,

BaJICHTHOCTh, CTENEHb OKUCJIEHUS,
MOJTb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, BelecTBa MOJIEKYISPHOTO
U HE MOJEKYJSIPHOTO CTPOCHUS,

pacTBOpHI, JIEKTPOJIMT,
HEDJIEKTPOJIHUT,
NIEKTPOIUTHYECKAs
JIFCCOTIHAITHS, OKHCIIUTEh
BOCCTAHOBUTENb, OKHUCIEHHE U
BOCCTAaHOBJICHHE, TEIIOBOH
sbdexT  peaxuuw, CKOpPOCTh
XMMHYECKOM PEaKIuu, KaTallus,
XUMHYECKOe paBHOBecCHE,
YTIIEPOIHBIN CKEJIeT,
(byHKIMOHATIbHAS rpymnrma,
M30MepHsi, TOMOJIOTHSI.

OK4,5,8 OcHoBHBIE - dopmynupoBaTh 3aKOHBI

3aKOHbI XUMHH COXpaHEeHHS BEIIIECTB T

IIOCTOAHCTBA COCTaBa BCIICCTB.




- VYcraHaBnuBaTh ~ NPUYMHHO-
CIEICTBEHHYI0  CBSI3b  MEXIY
COJIep’)KaHWEM JTHUX 3aKOHOB U
HalMcaHUeM XUMUYEeCKuX (Gopmyr
Y YpaBHEHHUIA.

- Ycra"aBnMBaTh 3BOJIIOLUOHHYIO
CYLUIHOCTh  MEHJENECEeBCKOH U
COBPEMEHHOM (bopMyITHPOBOK
nepuoauyeckoro 3akona /JI. .
Menaeneesa.

- OOBsICHATH (PU3UYECKUIA CMBICT
cumBosmkn  [ICXD 1. W
MenzeneeBa (HOMEpOB, NEpUOAA,
TPYTIIIBI) u yCTaHaBIUBATh
NPUYMHHO-CJIEICTBEHHYIO  CBS3b
MEXAy CTPOCHHEM aToMa H
3aKOHOMEPHOCTSIMU ~ W3MEHEHUSs
CBOICTB 3JIEMEHTOB u
00pa3oBaHHBIX HMMH BEIIECTB B
nepuoaax M rpymmnax.

- XapakTtepu3oBaTb  DJIEMEHTHI
MalbIX U OOJBIIMX MEPHUOIOB IO
ux monoxenuto B [ICXD 1. M.
Menneneena.

OK4,5,8

OcHoOBHBIE
TEOPUH XUMHHU

- YcraHaBnMBaThb  3aBUCHUMOCTb
CBOMCTB XHUM. DJIEMEHTOB  OT
CTPOEHHUSI aTOMOB  OOpa3yIOLIMX
X XUMHYECKUX 3JIEMEHTOB.

- XapakTepus3oBaTb BaKHEHIINE
TUINBl XMMHYECKUX CBSA3EH U

OTHOCHUTEIIBHOCTD ITOM
THIIOJIOTUH.

- OOBACHATD 3aBUCUMOCTD
CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUs KPUCTAJIIMYECKHUX
PELIETOK.

- @opMynIHMpoBaTb  OCHOBHBIE
IIOJIOKEHUS TEOPUH

JJEKTPOJIUTUYECKON JUCCOLMAUU
Y XapaKTEpHU30BaTh B CBETE TEOPUU
CBOMCTBA  OCHOBHBIX  KJIAacCOB
HEOPraHUYECKUX COECIUHEHUM.

- ®@opmMynupoBaTh  OCHOBHBIE
MIOJIOKEHUSI TEOPUHU  XMMHUYECKOTO
CTPOEHHUS OpraHUYECKUX
COEIMHEHUI U XapaKTepU30BaTh B
CBET€ JTOW TEOpPHUH CBOMCTBA
OCHOBHBIX KJIACCOB OPraHMUYECKUX
COCTUHEHUN.

0OK1,2,3,4,5,6,7,8,9

Baxueiimmue
BelIeCTBA U MAaTepHUaJIbI

- XapakTepru3oBaTh COCTaB,
CTPOEHHE, CBOWCTBA, IOJNYyYCHUE U
IIPUMEHEHUE BAKHENIINX




metauioB (1A w  2A  rpymm,
QIIOMUHUS, JKele3a, HEKOTOPBIX
d-371eMEHTORB) U MX COCMHCHH.

- XapakTepus3oBaTh COCTaB,
CTpOCHHE, CBOMCTBA, MOTyYEeHUE U
IIPUMECHEHHUE BAKHEUINX
metamioB (8A ,7A ,6A rTpynm, a
Takke a3ora, ¢ocdopa, yriepona,
KpEMHHS, BOJOpOJa) M  HUX
COCIMHECHUM.

- XapakTepu3oBarhb COCTaB,
CTPOEHHE, CBOWCTBA, IOJyYCHHUE U
IpUMEHEHHE BaXHEHUIIUX KIJIACCOB
YIII€BOJOPOOB (ayikaHOB,
[UKJIOAJIKAaHOB, aJIKEHOB, aJIKUHOB,
apeHOB) U WX HamboJIee 3HAYMMBIX
B HApOJHOXO3SMCTBEHHOM ILJIaHE

IIPEICTABUTEIICH.

- B AHAJIOTHYHOM KJIIO4Ue
XapaKTepu30BaTh BaXXHEHIIINX
MPEACTABUTENEN JIPYTHX KIIACCOB
OpPraHUYECKUX COCTMHEHUIA:
METaHOI, 3TaHO, CJIO’KHBIE
3(UpBL, )KUPBI, MbLIA, alIbJICTUIBI,
KapOOHOBBIE KHUCJIOTHI,
MOHOCaXapuabl, JICaxapu/ibl,
MOJINCAXAPHUIBI, aQHWJIVH,
AMUHOKHCIIOTHI, oenku,

HNCKYCCTBCHHBIC W CHUHTCTUYCCKHC
BOJIOKHA, Kay1YyKH, IJIACTMACCHI.

0OK2.,4,5

XUMHYECKUN A3bIK U CHMBOJIMKA

- MHcnonb3oBath B yueOHOH U
npogecCUOHATBHON /1eATEIbHOCTH
XUMHUYECKHE TE€PMUHBI u
CHUMBOJIUKY.

- HaspiBaTh M3yuyeHHBIE BelleCTBa
o TPUBHAIIBHOU W
MEXYHAPOJIHON HOMEHKIIAType U
OTpakaThb COCTaB 3TUX
COCIMHEHU N c MIOMOILBIO
XUMUYECKUX (HOPMYII.

- OtpaxaThb XUMHUYECKHE
MIPOLIECCHI € MTOMOIIBIO YPaBHEHUI
XUMHUYECKHUX PEAKIIHH.

0K2,3,7,9

XHMHYECKHE PeaKIHH

- OOBSACHATD CYILLHOCTh
XUMHUYECKHUX MPOILIECCOB.
KnaccudunupoBars XuM. peakiuu
10 pa3JINYHBIM MPU3HAKAM: YHCITY,
COCTaBy MPOAYKTOB M PEAreHTOB,
TEIUIOBOMY abdexry,
HampaBlieHUto, ¢asze, HATUIHIO
KaTaJan3aTopa, W3MEHEHHIO
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CTETeHEeW OKHCIEHHUS 3JIEMEHTOB,
00pa3yromux BElIeCcTBA.

- VYcranaBiauBaTh  MPU3HAKH
o0mero W pa3IM4HOTO B
TUIIOJIOTUU peaxuui TUISE
HEOPraHUYECKOW M OpPraHu4eCKON
XUMUH.

- KnaccudunupoBars BemecTBa u
OpoleccChl C  TOYKH  3pEHUS
OKHCIICHUS-BOCCTAaHOBJICHHUS.
CocTaBisiTb YpaBHEHUS PEAKIHMN C
MOMOIIIBI0 METOJIa AJIEKTPOHHOTO
Oananca.

- OOBSCHATH 3aBUCUMOCTh
CKOPOCTHM  XHMM.  pEaKkIUu U
TIOJIO)KGHUST XHWM. PAaBHOBECHS OT
pa3nuuHbIX (aKTOPOB.

OK2

XUMHUYECKUI IKCIIEPUMEHT

- BremoaHATE XUMHYECKHI
AKCTIICPUMEHT B IIOJIHOM
COOTBETCTBUHU c MpaBUjIaMu
0€30IacCHOCTH.

- HaGmomate, ¢ukcupoBath u
OITMCHLIBATH pe3ynbTaThl
IIPOBEJEHHOI0 YKCIICPUMEHTA.

OK4,5

Xumnueckast uHopmanus

- IIpoBoauTe caMOCTOSATENBHBIN
IOUCK  XUM. HMH(QOpPMAIUK C
UCIIO0JIb30BaHUEM Pa3INYHbIX
WCTOYHHUKOB (HayYHO-TIOIYJISIPHBIX
U3JJaHUH, KOMIBIOTEpHBIX  0a3
JaHHBIX, pecypcoB HTepHeTa);

- HCIIOJIB30BaTh KOMIIBIOTEPHBIE
TEXHOJOTHH [Uisi 00paboTKH U
nepeaayn XUMUYECKOH
nHpoOpMaMK U e€ TPeICTaBICHUS
B Pa3JIMYHBIX OpMax.

OK2

PacuéTnl
M0 XUMHYECKMM ¢opmyaam H
YPaBHEHUSAM

-  VcramaBnmBaTh 3aBHCHUMOCTD

MEXIY KaueCTBECHHOU u
KOJINYECTBEHHOMN CTOpOHaMU
XUMUYECKHUX 00BEKTOB u
IIPOLIECCOB.

- Pemarp pacu€rHble 3amauu IO
XUMHUYECKUM bopmynam "
YPaBHEHUSIM.

0K1,2,3,4,5,6,7,8,9

IpoduiabHoe u nmpodeccHoHATIBLHO
3HAYMMOE COJIepKaHue

-OO0BSACHITh XUMUICCKUE SBICHHUS,
NPOHMCXO/ANINE B MPUPOJE, OBITY
Y Ha TIPOU3BOJICTBE.

- Ompenensitb  BO3MOXKHOCTH
MPOTEKAHUSI XUMHUYECKHX
NpeBpallleHuidi B Pa3IUYHBIX
YCIIOBHSIX.

- Cobronath npaBuja
9KOJIOTHYECKU PaMOTHOTO
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MOBEICHUS B OKPYKAIOLIEH Cpee.
- O11eHUBaTh BIUSHUC
XHMHYECKOr0 3arps3HCHUS
OKpY>Karolle Cpeabl Ha OPraHU3M
YeloBeKa M JIPyrUe  KUBBIC

OpTraHU3MBI.

- Cobnroath npaBujIa
0e30MmacHOTO oOparteHus C
TOPIOYUMHU u TOKCHYHBIMHU
BEILIECTBAMH, 1ab0paTopHBIM
000pyI0BaHUEM.

- 1'OTOBUTH pPacTBOpBI 3aJaHHOU
KOHIIEHTpaluu B ObITY U Ha

IIPOU3BOJICTBE.
- Kpurnueckun OLICHUBATh
JIOCTOBEPHOCTh XAMHYECKON

uHbOpMalluy, MOCTyHarmel us3
pa3HBIX UICTOYHHUKOB.

[TporpamMMa yuyeOHON AMCHMILIMHBI CHOCOOCTBYET (POPMHUPOBAHUIO CIEAYIOIINX
KoMmneTeHuui, npeabsapigeMbix @I'OC no peann3yemMoil CrienHaIbHOCTH
O6mue kommneteHiuu (OK):
OK 1. BpiOuparb cnocoObl pemieHust 3agad Mpo(ecCHOHATBHOM IesITeIbHOCTH,
MIPUMEHHUTENIBHO K PA3JIUYHBIM KOHTEKCTaM.
OK 2. OcymecTBidarh TMOUCK, aHAIA3 MW HWHTEPNPETAlUI0 HHPOPMAIINH,
HEO0OXOMMOM ISl BBIMOJIHEHUS 3a]1a4 NpOo(eCCUOHATBHONU NeATEIbHOCTH.
OK 3. IlmanupoBaTh M pealn30BBIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE.
OK 4. PaboTtath B KOJUIEKTMBE M KOMaHAE, 3(P(PEKTUBHO B3aMMOJEHCTBOBATH C
KOJUIETaMU, PYKOBOJCTBOM, KJIMEHTaMHU.
OK 5. OcymecTBasiTh YCTHYIO W TNHCBMEHHYKO KOMMYHHMKAIIMIO Ha
rOCyJIapCTBEHHOM $I3bIKE C YYETOM OCOOEHHOCTEH COLHMaIbHOIO U KyJIbTYPHOIO
KOHTEKCTA.
OK 6. IlposBiATh TpakAaHCKO-NATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJCHUE HAa OCHOBE 00IIEUEIOBEYECKUX IEHHOCTEH.
OK 7. CoxeiicTBOBaTh COXpPAaHCHHIO OKPYKAIOIICH CPEIbl, PECypCOoCOEPEKEHUIO,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALIHSX.
OK 8. Ucnonw3oBath cpeacTBa (pu3ndeckoil KylabTyphl IJIs CO-XpaHEHUSI M yKper-
JIEHUsl 3[I0pOBbsl B Ipoliecce NMPOPecCUOHANBHON ACSATENBHOCTH W MOJJEPKaHUS
HEO0OXOAMMOr0 YPOBHS (PU3MUECKOU MOATOTOBICHHOCTH.
OK 9. Hcnonw3zoBarh HH(MOPMAIIMOHHBIE TEXHOJOTMU B MNPOdecCHOHAIbHON
NeSTEITbHOCTH.
1.5. KounyecrBo 4YacoB Ha ocBOeHHe padoyedl mnporpaMMmbl Y4eOHOU
AUCHUIIIHHBI:
00BEM 00pazoBaTeNbHOM MporpaMMbl 00ydaromerocs /8 4acoB, B TOM YUCIIE:
TeopeTnueckoe o0ydeHue - 58 4acos;
nabopaTtopHbie paboThl oOy4daromierocs 20 4acos.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI Y4e0HO padoThI

Buj yueOHoit padoThl O0bem yacoB

O0Bem 00pa3oBaTeJIbHOM MPOrPAMMBI 78

B TOM YHCJIC:

TEOPETUYECKOE O0YUYCHHUE, B T.4. KOHTPOJIbHBIC Pa0OTHI o8
NPaKTUYECKHE 3aHATHS, B T.4. Ja0OpaTOpHbIE pabOThI 20
Ilpomesicymounas ammecmayus 8 popme ougppepenyuposarnroeo 3auema
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2.2. TemaTu4yecKuii IJIAH U COEPKAHME YYeOHOM TUCUHMILIMHBI

Xumus
Ne HaumeHoBaHue pa3iesioB, TeM U Koan Bun Harasiagablie Jlomaminee Koanl
3aHsd KPaTKoe coJiepKaHue 3aHATHI 4eCTBO 3aHATHH nocoouss u KUOP 3ajaHue dopmupyembIx
™H Hacos KOMIeTeHIui
(aymuTop
HBIX )
1 2 3 4 5 6 7
Pa3znen 1. «O0mas u HeopraHudeckasi xumus» | 46
1 cemecTp
1 Tema 1.1. Beemenue. Hayunwsie wmeTomsr | 2 IToagroToBUTE  JOKJIAN
ITIO3HAHUA BEIIECTB U XUMHWYCCKUX SIBIICHUM. Ha TeMy «Y4yeHunle-
XUMUKI)
Bxoanasi koHTpOsIbHAsA pabdoTa Nel KomOunupos | Moaenu aTOMOB,
2 OCHOBHBIE ITOHATHUS U 3aKOHBI XMMUHU. 2 AQHHBIN MOJIEKYJI, CJI0XHBIX | [IoBTOpeHME
CTCXI/IOMeTpI/IH. BEILIECTB OK 1,2,7,8,9
[Tepnoanueckas
cucremMa
XUMHUYECKUX
anmemento J[. W.
Menneneena
3 3aK0H COXpaHEHHS MAcChl BEIIECTB, 3aKOH | 2 N3yuenue Moaenu atomos, | JI.1, §1.1-1.4
MOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH HOBOHM TEMBI | MOJIEKYJI, CJIOKHBIX
KpaTHBIX OTHOIICHHH H JIp. BEIIIECTB
[Iepuonnueckas
cucremMa
XUMHUYECKUX
anemento JI. W.
Menpeneena
4 JlabopaTopHasi pa6ota Ne 1 2 Jlaboparopua | OGopynoBaHue U | OTYET OK 3,6,7,8,9
«3yuenue MpaBUi TEXHUKU s paboTa PEaKTHUBBI.
0€30MacHOCTH Ha 3aHATHSAX 10 XHUMHH, Meroanueckue
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mpaBujl 0€301acHON paboOTHI ¢ peaKTHBAMU yKa3aHus
1 000pyI0BaHUEM
Tema 1.2. 1I13XD u [ICXD wu crpoenue
aToMma.
CrpoeHue aromMa M TEPUOIUYECKUN 3aKOH Kom6unupor | Ilepuomudeckas J.1,82.1-2.2 OK 1,2,7,8,9
.M. MenngeneeBa. 3Ha4YCHHUE IUIA AHHBIN cucreMa
pa3BHUTHS HayKu u MTOHUMAaHUS XUMHYECKHUX
XMMHYECKOM KapTUHBI MUPA. snemento JI. W.
MeneneeBa
OcoOeHHOCTH  CTPOCHHS  DJICKTPOHHBIX KomOunmpor | Ilepuomundeckas JI.1,§2.3 OK 1,2,7,8,9
ob6omouek smemenToB [ICXD. [TousTue 00 aHHBIN cHCTEMa
S-; p-; d- opOuTansX. XAMUYECKHAX
anementop JI. N
Meneneena
Tema 1.3. CTpoeHue BeliecTna.
Honnas, KoBajJeHTHas, MeTaJlInUecKas KomOunupos | Monenu JI.1, §3.1-3.5 0K 1,2,7,8,9
XUMHUYECKHUE CBS3H. AHHBIN KPUCTAIITMYECKHIX
ArperaTtHble  COCTOSIHUSI ~ BEIIECTB U penieTox
BOJIOPOJHAS CBS3b. O6pasibt
UucTele BemecTBa 1 CMECH. pa3IUYHBIX
JUCIIEPCHBIX
CUCTEM: DOMYJIbCHUH,
CYCIICH3UH,
a’po30Jiei, reyner u
30JI€H.
JlaGopaTopHas padora Ne 2 JlabopaTopua | O6opynoBanue U | OTYET 0K 3,6,7,8,9
«[lony4yenne, coOupaHue U paclo3HaBaHHUE s paboTa pEaKTUBEI.
razoB. Pemenue 3KCHEpUMEHTATBHBIX MeTtoandueckue
3a/1a9» yKa3aHUs

Tema 1.4. Boga. PactBopsl. PactBopenue.
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Bona kak pactBoputens. HaceleHHbIe, KomOunupoB | PacTBopumoOCTh JI.1,§ 7.2 0K 1,2,7,8,9
9 HCHACHIIICHHBIC, TIePEHACHIIIICHHBIC AHHBIN BCIIECTB B  BOJIC.
PacTBOPBI. O06pa3sibl
KpHUCTAILJIO-B
10 JlabGopaTopHas padora Ne 3 OTUET OK 3,6,7,8,9
«[IpuroToBrieHne pacTBOpa  3aJaHHOU Jlaboparopua | OGopynoBanue "
KOHIICHTPALIHH sl pabota PEaKTHBBI.
MeTtoanueckue
yKa3aHUs
11 DJIEKTPOJIUTHYECKAsT Juccoumranusa u eé HcnriTanue JI.1,§4.1.
MEXaHHU3MBI. DIEKTPOTUTHI u pacTBOpPOB
HEDJIEKTPOIIHTBL. 3IIEKTPOITHTOB u OK 1,2,7.8,9
HEDJICKTPOJIUTOB Ha
peaMeT
JIUCCOIHAIUN.
12 JlabopaTopnasi padora Ne 4 JlabopaTtopua | O6opynoBanue U | OTYET OK 3,6,7,8,9
« Peakniun moHHOTO OOMEHa» s paboTa PEaKTHUBBI.
MeTtoauueckue
yKa3aHUA
Tema 1.5. Knaccudukanus
HEOPTaHWYECKUX  COCOUHCHHH H  UX
CBOMCTBA.
Kucnorer. CaoiicTBa, kiaccuduxanus o KomOunupon | Mcneitanue JI.1,§4.2. 0K 1,2,7,8,9
13 pa3IMYHBIM MpU3HAKaM. OCHOBHBIE AHHBIN pacTBOPOB  KHUCJOT
CIIOCOOBI TIOJTyYEHHUSI. WHIMKATOPaMH,
B3aUMOJICHCTBHUE
KHUCJIOT c
MeTaJlJIaMH,
OKCHJIaMH METAJIJIOB,
OCHOBaHMSIMH,
COJIIMH
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14 OcnoBanus. CBoicTBa, KiaccuuKanus 1mo KomOunupos | cnwiTanue JI.1,§4.3,4.5. 0K 1,2,7,8,9
pa3InYHbIM IIPU3HAKaM. OcHoBHbIE AHHBIN pacTBOPOB  IIEIOYEH
CHOCOOBI OTYyYEHUSI. UHAMKATOpaMH,
Oxcunel.  CpolicTBa,  Kiaccuduxarms. B3aUMOJICHCTBHE
[TonydyeHnue okCHaOB. HIeJIouei C CONSIMHU
15 Coiu u ux cBoiictBa. OCHOBHBIE CIIOCOOBI KomOunupoB | B3aumoneiicteue JI.1,§4.4. 0K 1,2,7,8,9
nostydeHus coneil. ['maponus conei. AHHBIH colieil ¢ Meraiamu,
C COJIAMH, THUIPOIIHU3
coJet
16 | JlaboparopHas padora Ne 5 Jlaboparopua | OGopynoBaHue U | OTYET OK 3,6,7,8,9
«I'mpponus conen» 1 pabota pEaKTUBBI.
MeTtonnueckue
yYKa3aHUs
Hroro 3a 1 cemecrp:
AynuTopHasi Harpy3ka:32 4yaca,
B TOM 4HcCJIe
Jadoparopubie padoTbi:10 yacos
2 cemecTp
Tema 1.6. XumHuueckne peakiym.
Knaccudpukanus XuUMHUYECKUX peaxiuil. Kom6unupos | I[Ipumepst JI.1,85.1. OK 1,2,7,8,9
17 OKuCIUTENbHO-BOCCTAHOBUTEbHBIC aHHbIN XHMqufKHX
PEaKInH. peakinu
18 JlabopaTopnasi padora Ne 6 JlaboparopHa ObopynoBanue U | OTYET OK 3,6,7,8,9
«OKHUCTUTENBHO-BOCCTAHOBUTEIIbHbBIE s pabora PCAKTUBBI.
peaKLum» Metoanueckue
YKa3aHHUS.
19 CxkopocTb XHUMHYECKHX peakiuii. KoMOuHMpoB PBaBucMMOCTh JI.1,§6.1,6.2. OK 1,2,7,8,9
3aBUCUMOCTb  CKOPOCTHM  XMMMUYECKHUX AQHHBIN CKOPOCTH  peaKIuii
oT MIPUPOJIBI
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peakiuii  OT  pasNUYHbIX  (hAKTOPOB.
OOpaTUMOCTh XMMHYECKHUX PEAKIIHIA.

pearupyomumx
BEILIECTB, oT

KaTajau3aTopa
IIpumepsr
HEOOpaTUMBIX
peaKkuuii, UAymux ¢
o0pazoBaHHEM
ocaJka, rasa WIu
BOJIbI

20 | JlaGoparopHasi padora Ne 7 JlaGoparopna | OOopymoBaHHE H | OTYET OK 3,6,7.8,9
«CKOpOCTh XMMUYECKOU PEAKIIUM sl pabota PCaKTHUBBI.
MeToauueckue
YKa3aHUs.
Tema 1.7. MeTalisl 1 HEMETAJLIbL.
OC0OEHHOCTH CTPOCHUSI aTOMOB METAJLIIOB. KomOunupon | Komnekius JI.1,§8.1-8.6. 0K 1,2,7,8,9
duznueckue CBOMCTBA METAILIOB, AHHBIN METAJIOB,
21 KnaccupUKanus o Pa3IMYHBIM B3aUMOACUCTBHC
. METaJIJIOB c
MIPU3HAKAM. XuMu4deckue CBOMCTBA
06 5 HEeMeTaJlaMu,
METAJLJIOB. M€ CrocoObl TMONYYSHUS ropeHHe Hx
MeTtauioB. CruiaBbl YepHBIE U I[BETHEHIE.
22 JlabopaTopnasi padora Ne 8 «Metayas» JlaGopatropna | OOopynoBaHue u | OTYET 0K 3,6,7,8,9
q pa6OTa PCAKTHUBEI.
MeTtoamueckue
YKa3aHUs.
OcobeHHOCTH CTpOEHUS aTOMOB Konnexnus JI.1,§7.1-7.6. 0K 1,2,7,8,9
HEMETAJJIOB. Hemetanns — MPOCTEIE KouG HEMCTAJIOB,
OMOHHHPOB i
23 | BemecTna. OKHUCITUTETBHBIC " 5 p B3aNMOJICUCTBHC
AQHHBINA HEMETaJIOB c

BOCCTAaHOBHTEIILHBIE CBOMCTBA.
Kontpoabnas padora Ne2.

METaJlulaMHu, TOpEHUEC
nux
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Tema 2.1.
OCHOBHBIG IIOHATHUA OpFaHH‘ICCKOﬁ XHUMHUH.

[Ipenmer oprannuyeckod xumuu. Teopus Mopenu  wmonekyn | JI.1,§9.1-9.4. OK 1,2,7,8,9
24 CTPOCHUS OPTraHUYECKHX COCIUHEHUH A. TOMOJIOTOB u
M. Bytneposa. H30MCpOB
OpPraHUYECKUX
COCIUHCHUI
Knaccudukanus OpraHMYECKUX BEIIECTB. KoMOunMpoB | Moxenu  MOJIEKYI | JICKIIHS OK 1,2,7,8,9
TI'omonoru Hu TOMOJIOTHS. Hauama AHHBIN TOMOJIOTOB Hu
o5 HOMEHKJIATypbl NIOITAK. HU30MEpPOB
Krnaccudukanus peakiuii B OpraHnIeCKOM OPraHUYECKUX
XHAMHUH. coeIMHEHU I
Tema 2.2.
YrneBomopoasl U HMX  NPHUPOAHBIE
HCTOYHHKH.
26 [IpuponHbiii ra3: coctaB, NPUMEHEHHE B Komnexmus JI.1,§14.1,14.2. 0K 1,2,7,8,9
Buge rtorumBa. HedTh, cocraB U Kombunnpos | 00pasios HehptH u
nepepaborka Hedru. Ileperonka HedTH. AHHBII HE(PTENPOSYKTOB
HedrenpoayKkrsr.
AJKaHBI: TOMOJIOTHYECKUHN P, U30MEPHUS KomOunupos | I'openue Merana, | JI.1,§10.1,10.2. OK 1,2,7,8,9
U HOMEHKJIaTypa. XUMHYECKHE CBOWCTBA AHHEBIN OTHOIIICHHE METaHa
ankaHoB  (MeTaHa, OJTaHa): TOpEHHE, K pacTBopam
27 3aMellcHHE, paslioKeHue, TepMaHTaHaTa Kajaus
nerugpupoBanue. [[puMeHeHne alKaHoB. 1 OpOMHOU BOzE
AJIKEHBI: TOMOJIOTHYECKHH DAL, N30MEpH, Kom6unupoB | 'openne  ostunena, | JI.1,§11.1-11.4.
28 | HOMeHKJIaTypa. DTWIICH, €ro MOJydCHHE AHHbIH OTHOTICHHE STHICHA OK 1.2.7.8.9
K pacTBopam 225150,

(meruapupoBaHremM JTaHa,

NICpMaHTaHaTa KaJInusid
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JENOJIMMEpU3alnei MOJIMATUIICHA). u OpomMHOU Boje.

XUMHUYECKHE  CBOMCTBAa  JOTHJIGHA U Ilonyuenue sTuiIeHA

npuMeHeHne.  JIMeHBI M KaydyKH. peaknuen

HarypanbHblii 1 CHHTETUYECKHE Kay4yKHU. JACTi/ipaTalli
3TaHOJIA.

Pespma. Paznoxenue
Kaydyka npu
HarpeBaHuU,
UCIIBITAaHUE
MIPOJIYKTOB
pa3NoXKEeHUs Ha
HEMPEACIbHOCTb.

ANKUHBI. AneTunien. XHUMUYECKHUE l'openue anerwnena, | JI.1,§12.1,12.2,13.1,13. | OK 1,2,7,8,9

CBOICTBA areTusIcHa. [Ipumenenue OTHOIIICHUE 2.

aneTuieHa Ha OCHOBE CBOMCTB. aleTuiIeHa K

MexkiaccoBast U30MepuUs C ajJKaIdEeHAMH. pacTBopam

29 Apenbl. benzon. Xumuyeckue CBOWCTBA 2 KomOuumpos [IEpMaHraHara Kajaus

OeH30J1a U €ro MPUMEHEHHUE . aHHBIN n OpomHOH Boje.
ITonyuyenue
alleTHIICHA peaKuen
TUAPOIU3ZOM
KapOua Kaablus

30 Tema 2.3. Kucnopoacoaepxaniue 10 K0M6£/IHHPOB
OpTraHWYECKUE COCTMHEHUSI. AQHHBIN
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OkucneHnue cnupTa B

QJIBJICTH/I.
KauecTBenusie JI.1,§15.1-15.4. OK 1,2,7.8,9
peakuuu Ha
[lonsiTne o mpenenabHBIX OJHOATOMHBIX MHOFOATOMHELE
cuprax. [lomyuenue dTaHoNa OpokeHHEM CITHPTEL
[IIOKO3bL M rHjpataluefi  OTHICHA. PacTBOPHMOCTS
XUMHUYECKHUE CBOWCTBA J3TaHOIA U €ro (beHona B BOZE TIpH
MIPUMEHEHHUE. AJIKOroNu3Mm, ero OGEIHOI
MTOCIICACTBHS M MPEAYIPEIKICHHE. Temmeparype "
['muuepun. CDCHOJ}. dusnyeckue U HATPEBAHHL
XUMHYECKHE  CBOHCTBA,  NPUMEHEHUE K auecTBEHHEIE
(dheHoma. peakuuu Ha PeHo.
Anpnerunpl.  DopManibieruy M €ro Peakmus JI.1,§16.1,16.2.
cBoiictBa. [lpumenenue Qopmanpaerumaa. cepeOpsiHOTO
[lonydyenue  anmbAETUAOB  OKHCICHUEM 3epKaja aiabJeTHI0B.
COOTBETCTBYIOIIUX CUPTOB. KapOoHOBBIC Oxucnenue
kucnoThl. [TomyueHne kKapOOHOBBIX KHCIOT KoMGHHHPOR aNbJIETHIOB c OK 1,2,7.8,9
31 OKHCJICHUEM albJETUIOB. XHMUUYECCKHE . IIOMOIIILIO
CBOMCTBA YKCYCHOW KHCJIOTBI H €& AHHBIN THAPOKCHAA  MEIu
NpUMEHEeHHe. Bpicime >KUpHBIE KHCIOTHI (m
(Ha  mpumepe  TAIbMHTHHOBOM
CTEapuHOBOM).
Mpbina.
Komnexmus JI.1,§17.1-17.4.
CrnosxHble 3(hUPBI U )KUPBIL. 3(UPHBIX Macenl
Knaccudukanus KHUPOB u ux
. Kom6unmpon
32 NpUMeHeHne.  XUMHYECKHe  CBOWMCTBA .
AHHBIN OK 1,2,7,8,9
KUPOB: THUAPOIU3 U  THAPUPOBAHUE

KUJIKUX KUPOB. MbLia.
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O6opynoBanue u OTUET OK 3,6,7,8,9
33 JlabopaTopHasi padora Ne 9 2 JlaboparopHa PEaKTUBBI.
«KapboHoBbIe KHCIOTHI. MBLIaY s paboTa Metonuueckue
YKa3aHUS.
Peakmus JI.1,§18.1-18.3.
VYrneBojbl, UX KJIacCHUPHUKAIUS. cepeOpsiHOTrO
XUMHUYECKME CBOMCTBA TIJIIOKO3bI M €€ 3epKajga  TJIIOKO3BIL.
MpUMEHEHHE. 3HaueHUEe VYIJIeBOJOB B Oxucnenue
34 KUBOM IIPUPOAE M B JKU3HU YEJIOBEKA. 2 KOMOMHHMPOB | rrok036I B KHCIIOTY OK1,2,7,8,9
[TonsiTHE O peakusAX MOIUKOHICHCAIUUA U AHHBIH c HOMOILBIO
THIPOJTH3a Ha npuMepe THIPOKCUAA  MEOH
B3aUMOIIPEBPAILICHUINA: TITFOK03a = (I1). KauecrBenHas
MOJICaxapul. peaxius Ha
Kpaxmai.
Tema 24. AsoTcozepiKamme | 1
OpraHUYECKUE COCTUHEHHUS.
Kom6unampos JI.1,§19.1-19.3. OK 1,2,7,8,9
AHHBIN BzaumoneiictBue
Amunbl.  AnmudaThyecKkue aMuHBIL, HUX aMMuaKa W aHuinHa
Kjaccuukanus U HOMEHKJIaTypa. ¢ . ;OMHOH
35 AnwmmH.  Ilonmydenune  aHunMHa U3 | 2 KHCJIOTOH. 5 eaKIus
HUTPOOEH30J1a U €ro MpUMEHEHHE. aHIIMHA € OPOMHOM
BOJIOH.
. KomOunnpos | JlokazarenbcTBO JI1.1,§20.1-20.3. OK 1,2,7,8,9
AMWHOKHCIIOTBI, XWMHUYECKHE CBOICTBA,
o AHHBIN HaIn4Ius
3Ha4YeHUE B )KUBOM MpUpOJEe, IPUMEHEHHE.
benku. C Typbl 0€KOB. XUMHUYECKUE
. TPYKIYP (YHKIIMOHATIBHBIX
36 | cBoiicTBa OENKOB: TOPEHUE, JEHATYpalus, | 2
TpyNIl B pacTBOpax
THIIPOJIN3, I[BETHBIC peaxIum.
AMHHOKHCIIOT.
buonornueckue pyHKINN OEIKOB.
PactBopeHnue u

oCaXIeHue OeIKOB.
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[IBeTHBIE  peakuuu
OEJIKOB.

[Tonmumepsl.  Ilnactmaccwl.  I[lomydenue l'openne nrtuusero | JI.1,§ 11.4 0K 1,2,7,8,9
IIOJIMMEPOB  peakiuei. TepMmornacTu4HbIe Kom6unmpos | 1€Pa 1 LIEPCTSHOU
37 u TEPMOPEAKTUBHBIC MJ1aCTMACCHI. . HUTH.
Bonokna, ux xiaccudukanus, mojrydeHue, AHHbIH
OTJICNIbHBIE MPEJCTABUTEIH.
38 | JlabopaTropHasi padora Ne 10 Jlaboparopna | OOopymoBaHHE U | OTYET OK 3,6,7,8,9
«Pacno3naBaHue IJIaCTMAacC W BOJIOKOH. g pabora PCaKTHUBBI.
Pemenne skcnepuMeHTANBHBIX 3a/lad Ha Meroanueckue
UICHTH(PUKAIUIO OpPraHHYECKUX YKa3aHHUS.
COCTUHEHUN)
OK 1,2,7.8,9
39 B MUpe XUMHYECKHX BEIIIECTB. KOHTPOJIb
JuddepeHnrpoBaHHbIN 3a4eT. 3HAHUI

Hroro 3a 2 cemecTp:
AyauTopHasi Harpy3ka: 464,
B TOM 4HcCJIe

JadopaTopubie padorsi: 104

Hroro 3a yueOHbIii roja:
AyauTopHas Harpy3ka:78,
B TOM 4HcCJIe
JabopaTopHsbie padorbi:20
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3. YCJIOBHS PEAJIM3AIIMY YYEFHOM JJUCITUIIIMHBI
3.1. TpebGoBanusi K MATEPUATIBLHO-TEXHHYECKOMY 00eCIedeHUI0

Peanuzanus yueOHON AUCHUIUIMHBI TpeOyeT Haiuuus ydeOHoro kabunera Nel52
«KabuHeT XMMUYeCKHX TUCIUILINHY , B KOTOPOM UMEIOTCS ITOCAJ0YHBIE MECTa I10
KOJIMYECTBY OOydYarIUXcs, pabodee MECTO TMpernoaBarelis, HarvIsIHbIe TOCo0us,
KOMILICKTHI y4eOHO-METONMUECKON TOKYMEHTAIIUH.

O6opynoBanne yueOHOro kabOuHera: mocka, Tabmuiel: [ICXD wmmenm . W
MenneneeBa, Tabnuia pacCTBOPUMOCTH.

Texaudeckue cpeacTtBa OOYYECHHS: KOMIBIOTEDP C JUIEH3MOHHBIM TPOTPaMMHBIM
oOecrieueHneM, TOIKIIIOUeHHE K MHTEpHEeTY.

[lepeuenb cpecTB OOyUECHUS:

1 Becwl Texandeckue (37€KTpOHHEBIE)

2 CoupTtoBKHU

3 DNEKTPOTUIUTKA

4 [ItaTuBbl A1 TPOOUPOK

5 [TuneTtku

6 [ItaTuBbl TabOpaTOPHBIC

7 BopoHKHU CTEKIISTHHBIE, TOTUATHIICHOBEIE
8  Jlepxkarenu st mpoOUpOK

9 ["a3o0TBOHBIE TPYOKU

10  IIumiiel THTETBHBIC

11  DkcukaTopbl

12 ®apdopoBbie CTYIKH C IECTUKAMHU

13  Kpucrammuzarop

14 Yamku BeimapuTenbHbie haphopoBbie
15  CrexyisHHBIC TTAJIOYKHA U TPYOKH

16  MepHas mocyna: IWIMHAPHIL, MEH3YPKH,

CTaKaHbl
17  ®unbtpsl OymMakHbIC
18  IlpucnocobiieHue AJis CYIIKH TMOCY/IbI
19  Epur ans MBITBS TOCY/IBI
20  HaGop cBeps mpoOOYHBIX
21  AcOGectupoBaHHAs CETKa
22  Habop XMMUYECKUX PEaKTHBOB
23  Anreuka
24 TIpoOupku 1abopaTOpHbIE U IEMOHCTPALMOHHbBIE
OnexkTpoHHas 0as3a:  ClaiiIoBble MPE3EHTAllMK U BUJEO (pparMeTsl MO TeMaMm
yueOHBbIX 3aHATHI cocTaBisieT 6omnee 100.
Oo6opynoBanue nabopaTopuu U pabodyrx MecT J1abopaTOpUu: OTCYTCTBYET
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3.2. UudopmanuonHoe odecnevyenne o0yueHust

Ilepeyenbr pexoMeHAyeMbIX Yy4eOHBIX u3aaHui, VHTEepHeT-pecypcoB,
JAOTNOJHUTEJIbHOM JIUTePaATyPbl
OCHOBHBIE€ HCTOYHUKHU:

l.Tabpuensa  O.C., OctpoymoBa W.I. Xumwms: ydeOHUK UISI CTYJIECHTOB
npoecCHOHANTBHBIX 00pa30BaTEIBHBIX OPraHU3aIlNNA, OCBAUBAIOIINX MPOPECCUU U
cnenuagpHocTu CI10. — M., 2017

2. T'abpuensta O.C. u np. Xumwus. [Ipaktukym: yde0. mocoOue mjis CTYIEHTOB

npodeccHOoHaNbHBIX 00pa30BaTEIbHBIX OpraHU3alliii, OCBaUBAIOLIUX Mpodeccuu u
cneruainbHoctu CIIO. — M., 2017

3. l'abpuensu O.C. u np. Xumus: nocobue s moaArotToBku k EI'D: yue6. mocobue
JUISL  CTYJIGHTOB  TpO(ecCHOHaIbHBIX  OOpa30BaTENbHBIX  OpPraHHU3alluy,
ocBauBaroiux npodeccun u cneruaibHoctu CI10. — M., 2017

4. T'abpuensn O.C., JIvicoBa I'. I'. Xumus. TecTsl, 3a1aun U ynpaxHeHUs: : y4eo.
nocobue sl CTYJICHTOB MPOQPECCUOHAILHBIX 00pa30BaTEIbHBIX OpraHU3alui,
ocBauBaromux npodeccun u crienuansuoctu CI10. — M., 2017

5. Epoxun FO.M. , KosaneBa U. b. Xumus mis npodeccuil u crienuaibHOCTEH
TEXHUYECKOTO U ECTECTBEHHO HAyYHOTO MpoQuiei: yuyeOHUK IJisi CTYICHTOB
podecCHOHANIbHBIX 00pa30BaTENIbHBIX OPraHU3alliii, OCBAUBAIOIINX MPOPECCUU U
crnenmanpHoctu CI1O. — M., 2017

JonoJIHUTENbHBIE UCTOYHUKH (JIEKTPOHHBIE PECYPCHI):

. pvg.mk.ru - omumnmana «Ilokopu BopoObEBBI ropbI»

. hemi.wallst.ru - «Xumus. O6pa3oBaTeIbHBIN CANT TSI ITKOJIBHUKOB)
. www.alhimikov.net - OGpa3oBaTenbHbIH CANT IS IIKOJLHUKOB

. chem.msu.su - DiekTpoHHas OMOINOTEKA 10 XUMUHN

. Www.enauKi.ru — uaTepHeT-u3aHue 11 yuutenei « EcrecTBeHHbIC

gk wN Bk

HAYKID»

6. 1september.ru - meroauueckas raszera "Ilepoe ceHTSIOps"

7. hvsh.ru - sxxypHan « XuMHs B LIKOJICY

8. www.hij.ru/ -«XuMus 1 )KU3HbY

9.chemistry-chemists.com/index.html - anexTpoHHBIH KypHAT «XUMUKA U
XMMHSD

25



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

AN CIUIIJINHBI
Kontpoa» wu omnenka

PE3YIILTATOB OCBOCHUA

y4eOHOM  JAUCITUTLIINHBI

OCYIIECTBIISIETCS TIPETOIaBATENIEM B TPOIIECCE MPOBEICHUS JIAOOPATOPHBIX padoT,

IMMCBbMCHHBIX pa60T, a TaKKC BbIIIOJIHCHUA O6y‘—IaIOI]_[I/IMI/IC$I HHAUBUAYaJIbHBIX

3aJJaHui, IPOEKTOB, UCCIICAOBAHNN, BHEAYTUTOPHOU CAMOCTOSTEIbHOIM paObOTHI

PesyabTaTnl 00yueHus
(ocBOEHHBIE YMEHUsI, yCBOCHHbIE 3HAHUS, POPMBL It METOLI KOHTPOJIS 1 OLCHKH
pe3yJbTaTOB 00yUYeHHus
OK)

JI3M 1,112,V1. YcTHBIN onpoc, MUCHbMEHHBIE  PabOTHI

OKI1,0K8 oOyyJaronuxcs

ML, 112,Y2. VYeTHBIE  ompoc,  NHCbMEHHbIE — pabOThI

OK1,0K8
0o0yyJaronmxcs

JI3,M 1, 112,V¥3. VcTHBIN ompoc, MMMCbMEHHBIE paboThI

OK2 00y4armuxcs

JI1, M2,115,Y4. Brimonaenune 1a00paTOPHBIX pabor,

OK7 11260PaTOPHBIX OIBITOB

JI2,M2.111,Y5. VYcTHbIN onpoc, MUCbMEHHBIE pabOoThI

OK2, OK3 00YUJAOIINXCS

JI1,M2,113,V6. VcTHBIN onpoc, MMMCbMEHHBIE paboThI

OK2 o0OyJarmuxcs

JI3,M1,112,114,V7. YcrHbIN ompoc, MMMCHbMEHHBIC paboThI

OK38 0o0yyJaronmxcs

JI3,M1,112,114,V¥8. YcrabIi onpoc, MUCbMEHHBIE  PabOThI

OK38 00 YJAOIIHXCS

JI3,M1,112,V¥9. VcTHBIN orpoc, MMMCbMEHHBIE paboThI

OKl1 o0OyJarmuxcs

JI3,M1,112,114,Y10. VcTHBIN orpoc, MMMCbMEHHBIE paboThI

OK1 0o0yyJaronmxcs

JI3M1,112,V11. YcrabIi onpoc, MUCbMEHHBIE  PabOThI
00yyJaronmxcs

JI3,JI2,M2, 116,Y 12. Brinonnenue CaMOCTOSTEIbHBIX pabot

OK4,0K5 06 yuaromuxcs

JI3,M1, 112,V 13. VY cTHBIN ornpoc, MUCHbMEHHBIE  PabOTHI
o0OyJarmuxcs

JI3,M1, 112,V 14. VcTHbIN ompoc, MMMCHMEHHBIE paboTsl

OKl1 00 YJAOIIHXCST

JI3, M1, 112,V15. Y cTHBIN ornpoc, MUCHbMEHHBIE  PaOOTHI

OKl1 o0OyJarmuxcs

J3.M1, 112,V 16. YCTHBIE ~ Ompoc,  NHUCBMEHHbIE  PabOThI
o0y4armuxcs
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JI3,M1, 112,114,¥ 17. YcTHBIN onpoc, MUCHbMEHHBIE  PabOTHI
OKl1 o0ydarmuxcs
JI3,M1, 112,114,Y 18. YcTHBIN onpoc, MUCHbMEHHBIE  PabOTHI
oOyyJaronmxcs
JI3,M1, 112,31. VcTHbIH orpoc, MUCbMEHHBICE  PabOThI
OK1 oOyyJaronuxcs
JI3,M1, 112,32. YcTHBIN onpoc, MUCHbMEHHBIE  PabOTHI
OK1 00yUaIOIMIXCS
JI3, M1, 112,33, YcTHBIN onpoc, MUCHbMEHHBIE  PabOTHI
OK1 00yUaIOIMIXCS
JI3, M1,112, 34, VcTHbIH orpoc, MUCbMEHHBIE  PabOThI
OK1 oOyyJaronmxcs
J1, MLII3, 35, VYeTHBIE  ompoc,  NHCbMEHHbIE — pabOThI
OK1,
o0yyJaronmxcs
JI3, M1.,I12, 36, VcTHBIN onpoc, MMMCbMEHHBIE paboThI
OK1 00y4armuxcs
JI3, M1, 112,37, VcTHBIN onpoc, MMMCbMEHHBIE paboThI
OK1 o0yyJaronmxcs
JI3, M1, 112,38, YcrHbIN ompoc, MUCbMEHHBIE  PabOThI
OK1 00yJaOINXCS
1, J12,J13,M1,M2,113,39, YceTHBIE  ompoc,  MHChbMEHHBIE  pabOTHI
852: 00y4armuxcs
JI3,M1,112,310. YcrabIi onpoc, MUCbMEHHBIE  PabOThI
OKl1 00 YJAOIIHXCS
JI3,M1, 112,311. YcrabIi onpoc, MUCbMEHHBIE  PabOThI
OKl1 o0OyJarmuxcs
JI3,M1, 112,312. YcrHbIN ompoc, MMMCHbMEHHBIC paboThI
OKl1 o0OyJarmuxcs
JI3,M1, 112,313. YcrabIi onpoc, MUCbMEHHBIE  PabOThI
OKl1 00 YUJAOIIHXCS
JI3,M1,112,314. YcrabIi onpoc, MUCbMEHHBIE  PabOThI
OKl1 o0OyJarmuxcs
JI3,M1, 112,315. VcTHBIN orpoc, MMMCbMEHHBIE paboThI
OKl1 o0OyJarmuxcs
JI3,M1,112,316. VcTHbIN ompoc, MMMCHMEHHBIE paboTsl
OKl1 00 YJAOIIHXCST
JI3, M1,112,317. VcTHbIN ompoc, MMMCHMEHHBIE paboTsl
OK3,0K9 00 YJAOIIHXCST
JI3,M1,112,318. VY cTHBIN ornpoc, MUCHbMEHHBIE  PabOTHI
OKl1 o0OyJarmuxcs
JI3,M1,112,319. VcTHbIN ompoc, MMMCHMEHHBIE paboTsl
OKl1 00YJAOIIHXCS
JI3,M1,112,320. VYcrHbIN ompoc, MMMCHMEHHBIE paboTsl
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OKl1 o0ydJarmuxcs

JI3,M1,112,321. YcTHBIN onpoc, MUCHbMEHHBIE  PabOTHI
OK1 00 yUaroMHUXCs

JI3,M1,112,322. VcTHbIH orpoc, MUCbMEHHBIE  PabOThI
OK1 oOyyJaronmxcs

JI3,M1,112,323. VcTHbIH orpoc, MUCbMEHHBIE ~ PabOThI
OK1 00ydJarImuxcs

JI3,M1,112,324. YcTHBIN onpoc, MUCHbMEHHBIE  PabOTHI
OK1 00yUaroMUXCs

JI3,M1,112,325. VcTHbIH orpoc, MUCbMEHHBICE  PabOThI
OK1 oOyyJaronmxcs

JI3,M1,112,326. VcTHbIH orpoc, MUCbMEHHBIE  PabOThI
OK1 00ydJarImuxcs

JI1, J12,M2,327. YcrHBIN ompoc, MUCbMEHHBIE  PabOThI
OK1

0o0yyJaronmxcs
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