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OJOBPEHA YTBEPXKJIEHA
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PaGouas mporpamm paspaforada Ha ocHose ITpumepnoit nporpammvel oSueoOpa3soBareibHOM
vaeBHON JucnMIuinibl XuMusa 118 npodiecCHOHANbHBIX  00pa3oBaTeNLHBIX OpraHu3aunii,
0n100pertoit  Hayuno-meroanueckim cosetom LleHtpa npodeccuonansnoro oOpa3oBaHus
OIAY «®UPO» W peKOMECHIOBAHHON A8 pealn3alMd  OCHOBHOH 1podeccHOHATbHOM
oOpasosatesibHOi nporpammbl CIIO Ha Gase ocHOBHOro ofuiero o0pazosanus ¢ MOIYUCHHEM
cpeasiero obmero obpaszosadus (npotokon Ne 2 ot 26.03. 2015 r.), VYrounenuii K
PekoMeHAQIMAM 1O OPraHU3alMy [0J1yYeHHs cpeanero obmero o0pa3oBaHMs B Tipejacnax
OcBOeHMs OOPA30BATEILHBIX MPOrpaMM cpeaHero npodeccHonanbioro obpasosanus Ha Oaze
OCHOBHOro o0uiero obpazosanus ¢ yuetoM TpeboBaHuil (esepalbHBIX TOCYIAPCTBEHHBIX
00pa3oBATENLHBIN CTAHAAPTOB M Mony4yacMoii mpodeccHn WM CHCHHATBHOCTH CPEaHEero
npodeccHonaibHOro obpazosannd, oao6perHbiM Hayuno-meroxudeckuM coseTom LlenTpa
npodeccHORANBLHOIO 00pastosanns 1 cuctem kannpurkaunit GI'AY «DUPO» (npotokon Ne 3
or 25 mas 2017 r,) wn pabodero yueOHOro mnjaHa NO CHEIHATLHOCTH CPEIHEro
npoecenonansioro obpazosarns 13.02.11 « Texumueckas 3Kkenayarauus u odcayknpanue
INEKTPUYECKOTO M YICKTPOMEXAHHUECKOI0 000pY T0BAHHSA (110 OTPACIAM )».

Oprauu3aums-pazpaboruux: | 'ocyaapcTBeHHOE O ukeTHOE npodeccHoHanbHoe
oOpazoBate/bHOE Yupexkienne MpkyTekoit 06:1acTi « AHrapckui MOJTMTeXHHUECKHH TEXHHKYM
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Masaosa Mapuna bopucosna, npenomasartens Xumun ['BIIOY HO «AIlT», Boicmas Ks.
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1. MACIIOPT MIPOI'PAMMBI YYEBHOM JUCHUITINHBI
XumMus

1.1. Ob6aacTs npuMeHeHUA padoyeil MPOrpamMMbl

PaGouast mporpamMma y4eOHOM NUCIUIUIMHEI TIpeAHA3HAYCHA IS U3YICHHS XUMUU
c menbto peanuzammu I[IIICC3 cpeanero obmiero oOpa3oBaHUs 1o
cnermansaoctd CIIO  13.02.11 « Texuudeckas dKCILIyaTalys U 00CIyKHBaHHE
AIEKTPUYECKOT0 U 3JIEKTPOMEXAHHUYECKOTO 000PYIOBAHHUS (110 OTPACISIM)».

1.2. MecTo y4eOHOH NMCHUIIMHBI B CTPYKType Y4eOHOro IJiaHa: mporpaMmma
JTUCIUTUIMHBL  BXOAUT B OO0IIe0oOpa30BaTeNbHBIN MUK W SBISETCS 0a30BOM
(mpoprIbHOM) TUCITUTLTMHOM

1.3. Hean u pe3yJabTarbl OCBOEHHSI Y4eOHOW IUCHUIUIMHBI, TPeOOBaAHMUS K
pe3yJibTaTaM OCBOEHMS Y4eOHOM JUCHUIIIIUHBI:

ConeprxkaHue MporpaMMbl AUCITUTUTMHBI XUMHUS HAITPABJICHO HA TOCTHXKCHHE
CICIYIOIINX 1eJIen:

-popmMupoBaHue y OoOy4JarmuXcsd YMEHHUS OIEHWBATh 3HAYUMOCTH
XUMHUYECKOTO 3HAHUS JIJIST KaXKI0TO YEJIOBEKa;

-popmupoBaHue y 0O0y4arommxcs LEJOCTHOTO NPEACTaBICHUS O MHUpPE U
pOJIM XMMHH B CO3IaHHHM COBPEMEHHON €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

-yMEeHHsI OOBACHATh OOBEKTHI U MPOLIECCHl OKPYKAOIIEH AEHCTBUTENBHOCTH
— IPUPOJHOW, COLMAIBHOW, KYJIbTYPHOM, TEXHHUYECKOM CPEABI, WCIIONb3Ys IS
ATOr0 XMMUYECKHE 3HAHUS; Pa3BUTHE y 00YYAIOIIUXCS YMEHHIN pazinyaTh (PaKThbl
U OIICHKH, CPaBHMBATh OIICHOYHBIC BBIBOJBI, BHUACTh WX CBS3b C KPUTEPHSIMHU
OIICHOK M CBA3b KPUTEPUEB C ONPEACIEHHOW CHUCTEMOW LIEHHOCTEW,
dbopMyIpoBaTh U 000CHOBHIBATH COOCTBEHHYIO MO3UITHUIO;

-pa3BUTHE U TpuoOpeTeHrne  OOy4YaloIMUMHKCS OTbITa Pa3HOOOpa3HOU
JeSATETLHOCTH, ONBITA TIO3HAHUS U CAMOTIO3HAHUS; KITFOYEBBIX HABBIKOB, UMEIOIINX
YHUBEPCAIBHOE 3HAUCHHUE JUIsl Pa3IMYHBIX BHJIOB JCSTEIBHOCTH  HABBIKOB
pemieHust TmpoOJeM, TPUHATUS pEUIeHUHN, I[OMCKa, aHaliu3a U O00pabOTKH
uH(dopMaIui, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB HW3MEPEHHM, HABBIKOB
COTPYIHHYECTBA, HAaBBIKOB Oe30macHOro oOpalieHus ¢ BeUlecTBaMH B
MOBCEIHEBHOM KU3HM).

OcBoeHHe cojiepaHusl Y4eOHOW AUCIUIUIMHBI — O0EeCleuruBaeT JAOCTHKCHHUE
CTYJEHTaMHU CIEAYIOIINX Pe3yabmamaos:

JIMYHOCTHBIX
- YyBCTBO TOPJOCTH M YBaXEHUS K HUCTOPUU U JIOCTHUKEHUSM OTCUECTBEHHOMU
XUMHUYECKON HAyKW; XUMHUYECKM T'pPaMOTHOE TOBEACHHE B NpOo(eccCHOHaTbHOM
NEATETPHOCTH W B OBITY TIpU OOpalieHud ¢ XUMHYECKHMMH BEIeCTBaMH,
Marepuanamu 1 npoueccamu (JI1);
- TOTOBHOCTh K TIPOJOJDKEHUIO OOpa3OBaHMsS W TOBBIIICHUS KBadu(pUKAIMN B
n30paHHON MPOQPECCHOHAIBHON ACSITEIBHOCTH M OOBEKTHBHOE OCO3HAHHE POJIU
XUMHUUYECKUX KOMIleTeHIuH B 3ToM (J12);
-YyMEHHUE UCIIOJIb30BaTh JIOCTHKEHUS COBPEMEHHOW XHUMHYECKOM HAayKHu U
XUMHUYECKUX TEXHOJOTUM [IJI1 TIOBBIINICHUST COOCTBEHHOTO WHTEIUICKTYaJIbHOTO
pa3BUTHs B BbIOpaHHOM npodeccruoHanbHoM aesarenbHocTH (J13);



MeTanpeaMeTHbIX:
- UCIOJIb30BaHUE PAIMYHBIX BUOB JIEATEIIBHOCTH U OCHOBHBIX MHTEICKTYaIbHBIX
ornepauuidi (MOCTaHOBKA 3aaadd, (OPMYyJIHpPOBAHUE THUIIOTE3, aHAIU3 WU CHUHTE3,
CpaBHEHHE, 000O0IIEeHNE, CHCTeMaTH3allus, BBISBICHHE MPUYUHHO-CIICICTBECHHBIX
CBSI3€i, TIOUCK aHAJIOroB, (OPMYJIMPOBAHKUE BBIBOJIOB) ISl PEIICHUS TOCTABICHHON
3aJlayd, NPUMEHEHHE OCHOBHBIX METOJOB TO03HaHUs (HAONIONCHHE, HAYYHBIN
OKCIIEPUMEHT)  JJIi M3YyYEHUs] PA3IUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB H
MpOILIECCOB, C  KOTOPHIMA  BO3HMKAaE€T HEOOXOAUMOCTh  CTAJIKMUBAaThCA B
npodeccuonanbHo cepe (M1);
- HCIMOJb30BAHHUE PA3TUYHBIX HMCTOYHUKOB [JISi TOJYYEHUS XUMHUYECKOH
uHopMaIuU, yMEHHUE OIEHUTh €€ JOCTOBEPHOCTH JUISl JOCTHXKEHHUS XOPOUIUX
pe3yabTaTtoB B mpodeccuoHanbHoi chepe (M2);
npeaMeTHbIX:

- c(OPMUPOBAHHOCTH MPEJCTABICHU O MECTE XMMHUU B COBPEMEHHON Hay4YHOU
KapTUHE MHpa; [OHUMAHHE pPOJIM XUMHUUM B (POPMHUPOBAHUU Kpyrosopa u
(YHKIHMOHAJIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI MPAKTUYECKUX 3a/1a4
(I1 1);
- BJIAJICHUE OCHOBONOJIAralolMMUA XUMUYECKUMU TIOHITUSIMU, TEOPUSIMH, 3aKOHAMU
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAHUE XHMHYECKOW TEPMUHOJIOTMEN U
cumMBoJiukoit (11 2);
- BJIQJICHWE OCHOBHBIMU METOJIaMH HAYYHOTO MO3HAHUS , UCTIOJIb3YEMbIMU B XUMUU:
HaOJIIOJICHNE, ONHUCaHHE, W3MEpPEHHE, SKCIEPUMEHT; yMeHue oOpabarbiBaTh ,
OOBSCHATH PE3yNbTaThl MPOBEAEHHBIX OIBITOB U JEiaTh BBIBOJbI; TOTOBHOCTHh U
CIIOCOOHOCTh NMPUMEHSATh METOJbI MO3HAHMS MPU PEIICHUH MPAKTHUYECKUX 3a/1a4
(113);
- c(opMUPOBaHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHBIE OLEHKH U MPOBOJIUTH
pacy€Tbl MO XUMUYECKUM PopMysiaMm U ypaBHeHUsM (11 4);
- BJIaJICHUE MpaBUJIaMU TEXHHUKU O€30MaCHOCTU MPH HMCHOJIb30BAHUM XUMHUYECKHX
BemiectB (I15);
- c(OpMHUPOBAHHOCTh COOCTBEHHOW TO3UIMH 1O OTHOIICHUIO K XHUMHUYECKOU
uH(popMauu, Noay4yaeMoi u3 pa3Hbix UCTOUYHUKOB (11 6).

[IpeameTHBIC PE3yNbTATHl JTOCTUTAIOTCS OOYYAIOIIMMHUCS B pe3yibTaTe
OCBOEHHUS NPEAMETHBIX 3HaHUWM (3) M yCBOEHHS MNpeaMETHbIX yMenuil (Y) mo
y4eOHOM JUCIHIINHE.

[IpenMeTHBIC 3HAHUS

3 1. TUmBI CBA3EH B MOJIEKYJIaX HEOPIraHUYECKUX U OPraHUYECKHUX BEILECTB.

3 2. BIMSHHE CTPOCHHUS MOJEKYJI H Haauuusl (YHKUMOHAIBHBIX TPYII B
MOJIEKYJIe, HA XMMHYECKHE CBOICTBA BEUIECTB.

3 3. kiaccuuKanuu OpraHuIeCKUX U HEOPraHUIECKUX COSTUHECHUM.

3 4. u30oMepHIo KaKk ICTOYHUK MHOT000pa3usi OpraHu4eCcKUX COeTUHEHUN.

3 5. MEeTOJbI MOTYYEHHUSI BHICOKOMOJIEKYJISIPHBIX COETMHEHUM.

3 6. OCOOCHHOCTH CTPOEHHUS OPraHUYECKHX BEIIECTB, HMX MOJIEKYJSIPHOE
CTpPOEHUE, BaJIEHTHOE COCTOSIHUE aTOMa yriaepo/a.



3 7. 0COOEHHOCTH CTPOSHHUS M CBOMCTBA OPTaHUYECKUX BEIIECTB, COJACPIKAIINX B
COCTaBE MOJIEKYJI aTOMBI CEPBI, a30Ta, raJOr€HOB, METAJLIOB.

3 8. 0COOCHHOCTH CTPOCHUS U CBOMCTBA OPTaHWYECKUX COCTWHEHUU C OOJBIION
MOJIEKYJIIPHON MacCCOMU.

3 9. npupoAHBIE WCTOYHHMKH, CIOCOOBI MOJYyYEHHUS M OOJACTH TNPUMEHEHHUS
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHECHUM.

3 10. Teopernyeckre OCHOBBI CTPOCHUSI OPTraHUYECKUX M HEOPTaHMYECKHX
BEIECTB, HOMEHKJIATYPY U KJIaCCU(PUKAIINIO COCTUHEHUM.

3 11. XuMUYecKHE CBONCTBA OPraHMYECKMX W HEOPraHMYECKUX BEILECTB,
MpUHAAICKAIINX K PA3IMYHBIM KJaccaM XUMHUYECKUX COCMHEHUI.

3 12. rugponus cotieil.

3 13. 3eKTpoJn3 pacIyiaBoB U pacTBOPOB (COJIEH U miesaoueit).

3 14. nguccomuaiuio 3JE€KTPOJMTOB B BOJHBIX PACTBOPAX, CUJIbHBIE U Cla0bIe
AIIEKTPOIIUTHI.

3 15. KJIACCU(UKALMI0O XUMHUYECKHX pEaKIUl U 3aKOHOMEPHOCTH HUX
MPOBEICHUSI.

3 16. obpaTtuMble 1 HEOOpPATUMbIE XUMUYECKUE PEAKLINH.

3 17. XUMH4YECKOE€ pPABHOBECHE, CMEIICHUE XWMHYECKOTO pPABHOBECUS TOJ
JEHCTBUEM Pa3IMYHBIX (haKTOPOB.

3 18. oOuryro XapakTepUCTUKy XHMHUUYECKHX DJJIEMEHTOB B CBSI3M C HX
MOJIO’KEHHEM B NIEPUOANYECKON CUCTEME.

3 19. OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

3 20. peakuuy HOHHOTO OOMEHa.

3 21. ocHOBHBIEC TIOHSTHUS M 3aKOHBI XUMHH(BEIIECTBO, XUMHUYECKUN DIIEMEHT,
aToOM, MOJIEKYyJla, OTHOCUTEJIbHAs aTOMHAs M MOJICKYJISIpHAs MacChl, XUMHYECKas
CBSI3b, DJICKTPOOTPUIIATEIIBHOCTh, BAJECHTHOCTb, CTEMEHb OKHUCJICHUS, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIM  00BEM, BelecTBa  MOJEKYJISIPHOTO U HE
MOJIEKYJIIPHOTO CTPOEHUA, pacTBOPHI, AIEKTPOJIUT, HEDJIEKTPOJIUT,
AICKTPOJIUTUYECKAST ~ TUCCOLMAIUS, OKHUCIUTEh BOCCTAHOBUTEIb, OKHCJICHUE U
BOCCTAHOBJICHUE, TEIJIOBOM A((PEeKT peakiuu, CKOPOCTh XUMUYECKOM pEakiuH,
KaTaJin3, XUMUYECKOE PaBHOBECHE, YIJIEPOJHbBIN CKeleT, GyHKIMOHAIbHAS TPYIINa,
MU30MEpHsI, TOMOJIOTHSA).

3 22. OCHOBBI 3JIEKTPOXUMHUH.

3 23. nepuoANYECKUl 3aKOH U MEPUOJINYECKYI0 CUCTEMY XUMHYECKUX AJIEMEHTOB
JI.1. Menneneena.

3 24. 3aKOHOMEpPHOCTHM HU3MEHEHHUS XUMHUYECKUX CBOMCTB JJIEMEHTOB U HX
COEIMHEHUH 10 NIEPUOIaM U TPYIIIIaM.

3 25. TerioBoit 3(h(HEKT XUMUUECKUX PEAKIIHM, TEPMOXUMUYECKHE YPAaBHEHUS.

3 26. TuUmbl W CBOMCTBA XUMHUYECKUX CBs3edl (KOBaJICHTHOM, WOHHOM,
METAJTTHYECKOM, BOJIOPOTHOM).

[IpenqMeTHBIE YMEHUS

V1. naBaTh XapaKTEPUCTHKY XUMHYECKHX DJIEMEHTOB B COOTBETCTBHM C HX
MOJIOKEHUEM B  MEPUOJUYECKOM CHUCTEME XHUMUYeCKuX dneMmeHtoB JI.I.
Menneneesna.



V2. 3anuckiBaTh XMMUYECKHE YPAaBHEHUS THAPOIN3A U DJIEKTPOJIU3a XUMHUUYECKUX
COEIMHEHUN.

V3. HaxXoAUTh MOJIEKYJISAPHYIO (OpPMYTy BELIECTBA, MPOBOIAUTH KOJIHMUYECTBEHHBIC
pacyeTbl COCTaBa BEIIECTB U PACTBOPOB, MPOBOAUTH PACUYETHl MO XUMUYECKUM
dbopmysam U ypaBHEHUSIM pEaKIuil.
V4. npuMeHATh Ha MpaKkTHKE MpaBuia Oe30macHOM paboOThl B XMMHYECKOU
J1a00paTOPHH.
V5. NOpuMeHATh OCHOBHBIE 3aKOHBI XMUMHUHU JJisi pEIICHUS 3aJad B 00JacTH
podecCUOHaNBbHOMN eI TEIbHOCTH.
V6. coCTaBisITh KAaueCTBEHHbIE XUMUYECKHUE PpEaKIUH, XapaKTepHbIE IS
OTIPEICNICHUS] PA3TUYHBIX XUMUYECKUX COCIUHEHUN; MPOBOJAUTH KaueCTBEHHbBIC
peaklUy Ha HEOPTaHUYECKUE BEIIECTBA U MOHBI, OT/IEIbHBIE KJIACCHl OPraHMYECKUX
COCIMHEHUM;  MOJIydaTh KOHKPETHBIE BEILECTBA, OTHOCSIIMECS K HW3YYEHHBIM
KJIaccaM COEIMHEHU; TMPOBOJUTh XMMHUYECKHI aHAIU3 OPraHUYECKUX BEILECTB U
OLICHMBATh €0 PE3yJIbTATHI.
V7. cocTaBisiTb ypaBHEHHUSI XUMHUUYECKUX pEaKIHMM, pacCTaBisTh HHIECKCHI M
KO3((PHULIMEHTHI B ypaBHEHUHU.
V8. omnpenensTe CTENEHb OKUCIEHUS XHUMHWYECKHX BJIEMEHTOB, COCTABISTh
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKLUM,  AJICKTPOHHO-MOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IMPOLECCOB.
V9. Ha3piBaThb HM3YUYECHHBIE BEIIECTBA IO «TPUBHAIBHOW» WA MEXIYHAPOIHON
HOMEHKJIaTypaM.
V10. onpenensats BaJ€HTHOCTb, 3aps]l NOHA.
V11. OOBSCHATH 3aBUCHUMOCTb CBOMCTB OPraHUYECKMX U HEOPTraHUYECKUX
COCIMHEHUNA  OT UX COCTaBa W CTPOCHUSA, MPUPOALI XHUMHYECKON CBS3H;
MPOTHO3UPOBATh CBOMCTBA OPraHUYECKUX COCIMHEHHUI B 3aBUCUMOCTH OT CTPOEHUS
MOJIEKYJL.
V12. oCylecTBIATh CAMOCTOSITENbHBIM TMOUCK XMMHYECKOW HH(POpMALUA C
WCIIOJIb30BAaHUEM PA3JIUYHBIX HCTOYHHKOB (CHPABOYHBIX, HAYYHBIX W HAy4YHO-
MONYJISIPHBIX U3/IaHUHN, KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB HHTEPHETA).
V13. xapaktepu3oBaTh OOIUME XHUMHYCCKHE CBOMCTBA OPraHUYECKUX U
HEOPTraHWYECKUX COCTUHEHHH .
V14. onpenensite pacnpeieIeHUe JIEKTPOHOB B aTOME, COCTABIISATh SJIEKTPOHHYIO U
AJIEKTPOHHO-TpadhUIecKyto GOpMyIIbI.
V15. coctaBnsaTh W U300pakaThb MOJEKYJSIPHBIC, CTPYKTYpPHBIC, TOJHBIE W
COKpAIllCHHbIE MOHHBIE YpaBHEHUS ((DOPMYITbI) XUMUYECKHUX BEIIECTB .
V16. onucbiBaTh MEXaHU3M XUMHUYECKUX PEAKIUNA TMOIYYEHHS] OPraHUYECKHX U
HEOPTraHWYECKUX  COCIMHEHHM.
V17. BBINOJAHATH YOPaKHEHHS JJIS JOKa3aTeIbCTBA N'€HETUYECKOM CBSI3U MEXKIY
Pa3JIMYHBIMU KJIaCCaMU OPTAaHUYECKUX U HEOPTaHUYECKUX COCAMHEHUH.
VY 18. paccuuThiBaTh CKOPOCTh XUMHUYECKOM pEaKIMH, OMpPEIENsATh CMEIICHHUE
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT Pa3HbIX (PaKTOPOB.

B pesynbTaTe OCBOCHMS Y4EOHOM JTUCHUIUIMHBI OOYYArOUTUNCS JOJIKEH
WCITOJIb30BATh TPUOOPETCHHBIC 3HAHUS M YMEHHSI B IPAKTUUCCKOMN JCSITEIIBHOCTH U



TIOBCETHEBHOM KHU3HU TS pa3BUTHUSA
M03HABATEIIbHBIX MHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH, MOTPEOHOCTH B
CaMOCTOSITCILHOM TNPUOOPETCHUsT 3HAHWHW TI0 XWMHH B COOTBETCTBHUU C
BO3HUKAIOIIMMH  JKU3HCHHBIMH  NpOOJIeMaMH, BOCIHTHIBAETCS  OCEpeKHOE
OTHOIIICHUS K MPHUPOC, MOHUMAHKE 3J0POBOr0 o0pa3a XKM3HH, HEOOXOJIUMOCTH
NPEAYIPEKACHUS SBICHUN, HAHOCAIIMX BpPEJ 3J0POBBI0 U OKPYXKAroIleh cpeje.
OHM OCBaWBaIOT MPUEMBI TPAMOTHOTO, 0€30MaCHOTO MCIOJIB30BaHUS XUMHUECKUX
BCIICCTB U MaTepPHaOB, NMPUMCHSICMBIX B OBITYy, B CEJIBCKOM XO3SHCTBE M Ha
IPOM3BOJICTRBE.

1.4. OcHoBHbIe BHABI A€ATEJHLHOCTH W KOMIeTeHUHH, (opMupyeMble B
pe3yJbTare 0OCBOCHHS YUeOHOW AMCIUILINHBI

[Iporpamma y4eOHOW TUCHMIUIMHBI CIOCOOCTBYET (OPMHUPOBAHHIO CIICTYIONIUX
BUJIOB JICATEIHHOCTH 00YYAIOMErOCs:

Koo OK Cooepoicanue Xapakmepucmuka  OCHOBHbLIX  6U008
00yueHus oeamenbHocmu 00yuarnuezocs

0K02,03,04,05,09, BaskHelimme - JlaBatpb  ompeneneHne U ONEPUPOBATH

10 XUMHUYECCKUEC CJICAYIOIIUMHA XUMHWYCCKUMU IIOHATUAMMU:
MOHATHS BEILIECTBO, XUMUYECKHUI AJIEMEHT, aTOM, MOJIEKYIa,

OTHOCHUTEJIbHASL aTOMHAs U MOJIEKYJIIpHAsi MaccChl,
WOH, aJUIOTPONMS, H30TOIBl, XUMHYECKas CBS3b,
JNEKTPOOTPHULATEIBHOCTD, BAJIEHTHOCTb, CTEIECHb
OKHUCJIEHUS, MOJIb, MOJISIpHas Macca, MOJISPHBIN
00bEM,  BelIeCTBA  MOJEKYISIpHOTO M He
MOJIEKYJIIPHOTO CTPOEHUS, PaCTBOPBI, FIEKTPOJIUT,
HEDJIEKTPOJIUT, JIEKTPOIUTUYECKAs IUCCOLMALINSA,
OKUCJIUTEIb  BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTaHOBJICHHE, TeIIOBOH 3¢ ¢eKT peakuuu,
CKOPOCTb ~ XMMHYECKOW  peaklud,  KaTalus,
XMMHYECKOE PaBHOBECUE, YIJIEPOAHBIA CKEJET,
(yHKIIMOHAJIbHAS TPYIIA, H30MEpUs, TOMOJIOTHUSI.

0K02,03,04,05,09, OcHoBHBIE - @opmMyIHMpOBaTh 3aKOHBI COXPAHEHUS BELIECTB T
10 3aKOHbI XMMHUH TOCTOSTHCTBA COCTaBa BEIIECTB.

- YcraHaBnMBaTh NMPUYUHHO-CIEACTBEHHYIO CBS3b
MEXy COJEepKAaHUEM PTHX 3aKOHOB M HaIlMCAaHUEM
XUMHYECKUX GOpMYI U YpaBHEHHIH.

- YcraHaBnuBaTh  HBOJIOIMOHHYIO  CYIIHOCTH
MEH/JIEJIEeBCKOMl U COBpEMEHHON (POpPMYJIHPOBOK
nepuoanydeckoro 3akona /1. 1. Menneneesa.

- OObBsCHAT, (GUBUYECKUNH CMBICT CHMBOJUKHU
I[ICXD JI. U. Menneneea (HOMEPOB, TEPHUOIA,

prr[l'[LI) u YCTaHABJIMBATb MMPUIUHHO-
CJICACTBCHHYIO CBA3b MCXKAY CTPOCHUEM aToMa U
3aKOHOMCPHOCTAIMU HU3MCHCHUA CBOICTB

JJIEMEHTOB M O0Opa30BaHHBIX MMM BEILECTB B
nepuoaax u rpymmax.

- XapakTepu30BaTh AIEMEHTHI MaJbIX U OOJBIITHX
nepuofoB no ux noioxenutro B IICXD 1. .
Menneneena.

0K02,03,04,05,09, OcHoBHBIE - VYcraHaBIMBaTh 3aBUCHMOCTHL CBOWMCTB XHM.
10 TEOPUH XMMHHU 9JIEMEHTOB OT CTPOEHHS aTOMOB OO0pa3yIoIUX HX




XUMHUYECKUX HJIEMEHTOB.

- XapakTepu3oBaTh BaXKHEUIIINE T XUMUYECKUX
CBSI3€M U OTHOCUTEIBHOCTD 3TOM TUIIOJIOTHH.

- OOBSICHATH 3aBUCUMOCTbH CBOMCTB BEILIECTB OT MX
COCTaBa M CTPOCHUS KPUCTAJUTMUYECKUX PEHIETOK.

- ®opMynaupOBaTh OCHOBHBIE IOJOKEHUS TEOPHUU
3IEKTPOJIUTUYECKON JUCCOIAIUU u
XapakTepu30BaTb B CBETE TEOPUM CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHECHUI.

- ®opMynaupOBaTh OCHOBHBIE IOJOKEHUS TEOPHUU

XUMHUYCCKOI'O CTPOCHUA OpraHNUYCCKUX
CO@,Z[I/IHGHI/II\/'I u XapakTepu3oBaTb B CBECTC ITOM
TCOpHUU CBOMCTBa OCHOBHBIX KJI1aCCOB

OPraHNn4YCCKUX COGHHHGHHﬁ.

0K02,03,04,05,09,
10,11

Baxueiimmue
BellecTBAa
MaTepHUaJIbl

- XapakTepus3oBaTh COCTaB, CTPOCHHE, CBOWCTBA,
MOJlydYeHUE M TMPUMEHEHHE BAKHEUIIUX METassIOB
(1A u 2A rpynmn, aqtoMHHMS, 5KelIe3a, HEKOTOPBIX
d-371€MEHTOB) ¥ KX COCTMHCHUH.

- XapakTepus3oBaTh COCTaB, CTPOCHHE, CBOWCTBA,
MOJly4YeHUE M TPUMEHEHHE BAKHEUIIUX METassIOB
(8A ,7A ,6A rpymm, a Takxke asota, Qocdopa,
yriaepojaa, KpeMHHUS, BOJOPO/Ia) U UX COSAUHEHUN.
- XapakTepus3oBaTh COCTaB, CTPOCHHE, CBOWCTBA,
NOJlyYeHUE M TMPUMEHEHHE BaXKHEHIIHUX KJIacCOB
YTII€BOJOPOIOB (ayikaHOB, [IMKJIOAJIKAHOB,
AJKEHOB, QJKWHOB, apeHOB) W UX Hambosee
3HQUMMBIX B  HAPOJAHOXO3AMCTBEHHOM  IUIaHE
MIPEICTaBUTEIICH.

- B aHanmornuyHOM KIIIOYE€ XapaKTEpPU30BAThH
BAKHEUIIUX TPEACTABUTENICH JPYTrUX KIIAacCOB
OPTraHWYECKUX COCIWHEHUM: METaHOJ, JTaHOI,
CIOXHBIE OS(UPBL, JKUPBI, MbUIA, aJbACTUIbI,

KapOOHOBBIE KHCJIOTHI, MOHOCaxapupl,
JIMCaxapu/bl, MOJIMCaXapuIbl, aQHUJIUH,
AMUHOKHCIIOTBI,  O€JIKHM,  HMCKYCCTBEHHBIE U

CUHTCTUYCCKUC BOJIOKHA, KAYy4YKH, I[MJIACTMACCHI.

0K02,03,04,05,09,
10

XuMHYEeCKH
A3BIK
CHMBOJINKA

- Wcnonb3oBate B yueOHOWM M mpodeccHOHATbHON
NEeATEIbHOCTH XUMHUYECKHE TEPMUHBI u
CUMBOJIHKY.

- Ha3pIBaTh M3y4eHHBIE BEIIECTBA 10 TPUBUAIBHOU
WY MEXIYHapOJHONM HOMEHKIATYpPE M OTPaXKaTb
COCTaB ITUX COEAVHEHUH C MOMOIIBI0 XUMHUECKUX
bopmy.

- OTpaxkaTb XMMHYECKHE MPOLECCH C MOMOUIBIO
YPaBHEHUN XUMUYECKUX PEAKIUN.

OKO01,02,03,04,05,
09,10,11

Xumuuyeckue
peakuumn

- OOBACHATH CYIIHOCTh XMMHUYECKHUX MPOIECCOB.
KnaccuduuumpoBaTh XUM. peakluu MO PazIMYHBIM
IIpU3HaKaM: 4HCIy, COCTaBy IIPOAYKTOB WU
peareHToB, TEIUIOBOMY 3¢ ¢eKTy, HalpaBIeHHIO,
daze, HaIMYMIO  KaTalu3aTopa, HM3MEHEHUIO
CTENEHEH OKMCJICHUs JJIEMEHTOB, OOpPa3yIOIIMX




BEIIIECTRA.
- Ycra"aBnuBaTh MPU3HAKU OOIIETO W PA3IMIHOTO
B TUIIOJOTHM pPEaKUUl Uil HEOPraHUYECKOU U
OPraHU4YeCKONM XUMHUH.

- Knaccudumnuposars BemecTBa M IMPOLECCH C
TOYKH 3peHUs OKHCJICHUS-BOCCTAHOBJICHUS.
CocTaBiATh ypaBHEHUS pEAKIMH C MOMOIIbIO
METO/1a AJICKTPOHHOTO OaaHca.

- OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHMM. PEaKIIUU
U TIOJIOKEHHUS XHMM. PAaBHOBECUSI OT Pa3IMYHbBIX
(hakTopoB.

0KO02,03,04,05,06, XuMHUYecKH i - BBINOJHATE XUMUYECKHUI SKCIEPUMEHT B TTOJTHOM
09,10 JIKCIIEPUMEHT COOTBETCTBHUH C IPaBUIaMU O€30IaCHOCTH.
- HaGmonath, ¢uUKCHpOBaTb H  OIKCHIBATH
pe3yabTaThl MPOBEAEHHOTO YKCIIEPUMEHTA.
0K02,03,04,05,06, XumMnueckas - IlpoBomuth CaMOCTOSITEBHBIA TMOMCK XHUM.
09,10,11 uHpopManus UHPOPMALIMK C  HCIOJIb30BAaHUEM  Pa3ITUYHBIX
UCTOYHUKOB  (HAyYHO-TIOMYJSPHBIX  HM3JAHUA,
KOMIIBIOTEPHBIX 0a3 JIAHHEIX, pecypcoB
HHurtepHera);
- HCIIOJIb30BAaTh KOMITBIOTEPHBIC TEXHOJIOTUU IS
00paboOTKH W Tepeaadyd XUMHUISCKOW HH(POPMAIUH
U e€ IPEJICTABJICHUS B PA3JIMUHBIX (popMax.
0OKO01,02,03,04,05, Pacuétnl - YcraHaBiIuBaTh 3aBUCUMOCTh MEXAY
06,09,10 M0 XHMHMYECKHM | KAYECTBEHHOM M KOJUYECTBEHHON CTOpOHAMU
dhopmysiam H | XUMHYECKHUX OOBEKTOB U MTPOIIECCOB.
YPaBHEHHUSAM - Pemarp pacuéTHpie 3amaYM IO XUMHYECKUM

(dhopMynaM u ypaBHEHUSIM.

0OK01,02,03,04,05,
07,08,09,10,11

IIpodpuiabHoe m
npogeccuoHaJIbH
0 3HAYMMOe
coJaepxaHue

-OOBSICHATh XUMUYECKUE SBIICHHSI, TIPOUCXOISAIINE
B IIpUpPOJiE, OBITY U Ha MPOU3BOJICTBE.
- Omnpenensith  BO3MOXHOCTH
XUMHYECKHX  MpeBpalleHHil B
YCITIOBHSX.

- Cobmronath mpaBuiia 3KOJIOTHYECKH TPAMOTHOTO
MOBEICHUS B OKPYKAIOLIEH Cpee.

- OueHuBaTh BIUSHUE XUMHYECKOTO 3arpsi3HEHUs
OKpYy’Kalolield cpenbl Ha OpraHU3M 4YeloBeKa |
JPyTHE KUBBIE OPTaHU3MBI.

- CoGmronaTe npaBuiia 0€30MacHOT0 OOpaIIeHUs ¢
TOPIOYMMH U TOKCHYHBIMH  BEIIECTBaMH,
71a60paTOPHBIM 000PYIOBAHUEM.

- T'oToBUTH pacTBOPHI 3aJaHHOW KOHIIEHTPAIUU B
OBITY U Ha MPOU3BOJICTBE.

- Kputnuecku  omneHuBaTh  JIOCTOBEPHOCTb
XUMHUYECKOM uHGOpManuy, TMOCTyMmallmen u3
pa3HBIX UCTOYHUKOB.

MPOTEKAHUS
pa3IMYHBIX

[Iporpamma ydeOHOW IUCHMIUIMHBI CIIOCOOCTBYET (DOPMHUPOBAHUIO CIICTYIOIIUX
KoMmmneTeHui, npeabsapigeMbix @I'OC no peanuzyemMoil cCriennaibHOCTH
O6mme kommereHimu (OK):




OK 01. Boibupats crnocoObl pemieHus 3aaad npohecCHOHATbHOW NEATENbHOCTH
PUMEHUTENBHO K Pa3INYHBIM KOHTEKCTaM;

OK 02. OcymecTBiATh MNOWUCK, aHAIW3 W HWHTEPOpPETALHIO HH(OpManuwy,
HEOOXOMMOM I BBIIOJHEHUS 33734 IpOo(eCCUOHATIBbHON AESITENbHOCTH;

OK 03. IlmanupoBaTh M pealn30BbIBaTH COOCTBEHHOE MPOGEeCcCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE;

OK 04. Paborats B KOJUIEKTHBE U KoMaHAE, d(PGEeKTUBHO B3aUMOJEHCTBOBATH C
KOJUIETaMU, PYKOBOJCTBOM, KJIMEHTaAMU;

OK 05. OcymecTBisiTh YCTHYHO W [HCbMEHHYID KOMMYHHUKALMIO Ha
rocyinapcTBeHHOM si3bike Poccuiickoit @Denepanuu ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposiBnaTh Ipa)IaHCKO-NATPUOTHUECKYIO MO3MUIMI0, JEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHUE Ha OCHOBE TPAJWLMOHHBIX OOLIEUETOBEUECKUX
IICHHOCTEH;

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPY’KAIOIIEH Cpebl, pecypcocOepeKeHHIO,
3¢ ()EeKTUBHO AEMCTBOBATh B UPE3BbIYAMHBIX CUTYALUsX;

OK 08. Hcnonws3zoBath cpenctBa (U3HMUECKON KyIbTYpPhl Uil COXpPAaHEHUS H
YKpEIUIEHUs] 3J0pPOBbS B IMpoOIecce MPOPECCUOHAIBHON JI€ATEIbHOCTH U
HoJIIepKaHUsI HEOOXOAUMOIO YPOBHS (PU3NUYECKON MOATOTOBICHHOCTH;

OK 09. Hcnonp3oBaTh HH(OPMALMOHHBIE TEXHOJOTHMH B MpOo(ecCHOHATbHOM
NEATEIbHOCTH;

OK 10. ITonp3oBarbest mpodeccuOHaTbHOM TOKYMEHTAlMEd Ha TOCyAapCTBEHHOM
Y UHOCTPAHHOM SI3bIKAX;

OK 11. Hcnonw3zoBaTh 3HaHUS MO (PUHAHCOBOM TI'PAMOTHOCTH, IJIAHUPOBATH
NpeANPUHUMATEIIBCKYIO JICATEIHbHOCTh B TpodecCuoHabHOM cepe.

1.5. KounvecTrBo 4YacoB Ha OcCBOeHHe padoyedl mnporpamMmbl Y4eOHOM

AUCHUIIHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydaromierocsi 784acoB, B TOM YHCIIE:
00s3aTENIbHON ayIUTOPHOM Y4eOHON HArpy3KH 00ydaromierocs_78 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/IbI Y4eOHOH padoThl

Buna yueOHoii padoThl

O0BbeM yacoB

CymmapHasi yueOHasi HArpy3Ka BO B3aUMO/IeiiCTBUH ¢ NpenogaBaTeieM 78
O0bem o0pa3oBaTeIbHOI MPOrpaMMbl 78
B TOM YHCIJIC:

TeopeTHYeckoe 00ydeHune, B T.4. KOHTPOJIbHBIC PaOOThI 58
NPaKTHYECKHE 3aHSATHUS, B T.4. JJAOOpATOpHBIE pabOTHI 20

KypcoBas paboTa (IpoeKT)

Ilpomesicymounas ammecmayus 6 popme ougppepenyuposantnoeo 3auema




2.2. TemaTu4yecKMii IJIAH U COIEP:KAHME YYeOHOM TUCHMILIMHBI

Xumus
Ne HaumeHoBaHue pa3jieioB, TeM U Koan Bua 3angaruid Harasiagablie Jlomaminee Koapbl
3aHA KpaTKoe coJiep:KaHue 3aHsATHIl 4eCcTBO nocoouss u MMOP 3a/JlaHHe dopMupyemMbIX
™u Hacos KOMIeTeH Ui
(aynuTopH
BIX)
1 2 3 4 5 6 7
Paznesa 1. «O0mas 1 HeopraHu4ecKasi XUMHUS» 46
Tema 1.1. Bsenenue. Hayunwsie wMerozsl | 2 IloaroToBUTH
1 O3HAHUS BELIECTB U XUMUYECKUX SIBICHUU. JOKJIAJ Ha TEMY
«Y4JeHble-
XAMHUKID)
2 BxoaHast KOHTpoJIbHAast pagoTa Nel Kom6unupoBanusl | Moaenu aTOMOB, OK 1,2,7,8,9
OCHOBHBIE NOHATHUA U 3aKOHBI XUMUU. 2 I>’I MOJ’IeKy.]’I, CJIIOKHBIX HOBTOpCHI/Ie
CrexuomeTpusl. BELIECTB
Ilepnonnueckas
cucreMa
XHUMUYECKHX
snemento J[. W.
MenpeneeBa
3aKOH COXpPAaHEHMS] MAacChl BEIIECTB, 3aKOH Komb6unmnpoBanusl | Moaenu aTOMOB,
3 MOCTOSTHCTBA COCTaBa  BEIECTB, 3aKOH | 2 u Mosekyn, cioxHbix | JIL1, §1.1-1.4
KPaTHBIX OTHOILEHHH U JIp. BEIIIECTB OK
[Tepuoanueckas 01,02,05,07,08,
cucreMa
XHUMHUYECKHX 09,10,11
snemento J[. W.
Menpeneena
4 Jlaboparopnasi padora Ne 1 2 JlaboparopHas ObopynoBanue U | OTYET OK
«M3y4yeHne mpaBWJl TEXHUKH O€30MAaCHOCTH paborta PEaKTHBBI. 03,04,05,06,07,0




Ha 3aHATHUAX 110 XUMUH, ITPaBUII O€3011acHOM Mertoauueckue 8,9
paboTHhI C peakTUBaMH U 000PYTOBAHUEM) yKa3aHus
Tema 1.2. II3XD u IICXD wu crpoenue
aToMa.
CrpoeHue aTomMa M NEPUOAMYECKUN 3aKOH Kombunuposanus! | [lepuognueckas JI.1, §2.1-2.2 OK
J.W. MenneneeBa. 3HadueHUE z[n;z pa3BUTHS 174 cucremMa 01,02,05,07,08,0
HAayKd ¥ MMOHUMAaHUS XUMHYECKOW KapTHUHBI XUMHUYECKUX 9
MHpA. snementoB JI. W.
MenneneeBa
OcoOeHHOCTH  CTPOEHUS  DIIEKTPOHHBIX Kom6unupoBauusl | [lepuoanueckas JIL1, §2.3 OK
00o010uek 3memenToB [TICXD. [Tousatue 00 s- u crucrema 01,02,05,07,08,0
; p-; d- opburamnsx. XUMHYECKHUX 9
snemenroB J[. W.
MenneneeBa
Tema 1.3. CTpoeHue BeliecTna.
HWonHasg, KOBaJICHTHAs, MecTaJlIndecKas KomOunupoBanusl | Monenu JI.1, §3.1-3.3 OK
XUMUYECKHE CBSI3H. i KPUCTAJUTMYECKUX 01,02,05,07,08,0
ArperatHple  COCTOSIHUS ~ BEIIECTB U pEIIeToK 9
BOJIOPO/IHAS CBSI3b. O06pas3iibt
UucTsie BElecTBa U CMECH. Pa3TUYHBIX
JIUCTIEPCHBIX
CHUCTEM: OMYJIbCHUH,
CYCIICH3UM,
a»po3oJieil, reiner u
30JICH.
JlabopaTopnasi padora Ne2 JlabopaTopHas Ob6opynoBanue U | OTYET 0K 3,6,7,8,9
«[lonmydyenue, cobupanue U pacro3HaBaHUE pabota PEaKTHUBBI.
Ta3o0B. Pemienne  sKCEpUMEHTAIBHBIX Meroanueckue
3a1au» yKa3aHus

Tema 1.4. Boga. PactBopsl. PacTBopenue.




Bonma kak pactBopurtenb. HackleHHble, Komb6unupoBanusl | PactBopumocts JI.1,§ 7.2 OK

9 HEHACBIIICHHBIE, MepEHaCHIIIEHHbIE i BEILIECTB B  BOJIE. 01,02,05,07,08,0

pPacTBOPBL. O6pas3iibl 9
KPUCTAJUIOTUPATOB.
10 JlaGopaTopnasi pa6ora Ne 3 JlaGoparopHas Ob6opynoBanue U | OTY€T OK
«[IpuroroBienue  pacTBOpa  3aJaHHOM pabora PCaKTHUBBI. 03,04,05,06,07,0
KOHIICHTPAIU Meroanueckue 8,
YKa3aHUs
09
11 DJIEKTPOJIMTHYECKAs JAUCCOIMaus M €€ UcneiTanue JI.1,§4.1.

MEXaHU3MBI. DNEKTPOIUTHI u pacTBOpOB

HEDJIEKTPOIIUTHI. AIIEKTPOJIUTOB u OK
HEIJIEKTPOJUTOB Ha 01,02,05,07,08.0
MpeaAMET 9
JIMCCOITUAITNH.

12 JlaboparopHasi padora Ne 4 JlaboparopHas Ob6opynoBanue U | OTYET OK
« Peakimun moHHOTO OOMEHa» paborta PEaKTHUBBI. 03,04,05,06,07,0

Meroanueckue 8,
yKa3aHUs

09

Tema 1.5.
HEOPraHUYECKHUX
CBOMCTBA.

Knaccudukanms
COeIUHEHUN "u ux




Kucnorel. CoiicTBa, KiIaccupUKamus IO KomOunupoBanubsl | McnbiTanue JI.1,§4.2. 0KO01,02,05,07,0
13 pa3IM4YHBIM MpU3HAKAM. OcHOBHbIE u pacTBOpPOB  KHCIIOT 8
CIOCOObI MOTYYEHHUS. WHJIUKATOpaMH,
B3aUMOJICHCTBUE ,09
KHCIIOT c
MeTalIaMH,
OKCHJIaMU METAJJIOB,
OCHOBAHUSIMH,
COJISIMHU
14 OcnoBanus. CBoiicTBa, kinaccudukamus 1Mo Kom6unupoBanusl | McnbiTanue J1.1,§4.3.4.5. OK
pa3IMYHBIM MpU3HAKAM. OcHoOBHBIE i pacTBOpPOB LIETOYEH 01,02,05,07,08,0
CIOCOOBI OTYYEHHUSI. WHJIUKATOpaMH, 9
OKcuapl. CaoiicTBa, KJaccuukanms. B3aUMO/ICVICTBHE
[TonyyeHnue okcua0B. 1IeJI0Y€el C CoIsIMU
15 Conn u ux cBoiictBa. OCHOBHBIE CIOCOOBI Kom6unupoBanusl | B3aumogeiicrsue JI.1,§4.4. OK
MOJTYy4YEHHS coyieil. [ maponaus3 cosen. i coJiel C MeTajlaMH, 01,02,05,07,08,0
C COJISIMHU, THAPOJIN3 9
coneit
16 JlabopaTopnasi paGora Ne 5 JlaGoparopHas ObopynoBanue U | OTUET OK
«I'mpponus conen» pabota PEAaKTUBEL. 03,04,05,06,07,0
MeTtoamueckue

YKa3aHusa

8,09




Hroro 3a 1 cemectp:
MaxkcumanbHas Harpy3ka:32
AyauTopHasi Harpy3ka:32
JlabopaTopnbie padoTsi:10

2 cemecTp
Tema 1.6. XuMuueckue peakiuu.
Knaccudukanmuss XUMHYECKHMX  PEaKIU. KomOunupoBanusl | [Ipumepst JI.1,§5.1. OK
OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC i XUMHYCCKAX 01,02,05,07,08,09
17 .
peaKIHu. PCaKiivu
18 Jlaboparopnasi padora Ne 6 JlaboparopHas ObopynoBanue u | OTYET OK
«OKUCTUTETHLHO-BOCCTAHOBUTEIIbHBIC pabora PCaKTHUBBI. 03,04,06,07,08,09
peaKLum» Mertonnueckue
yKa3aHusl.
19 CkopocTb XUMHYECKHUX peaxiui. KomOuHupoBaHHBI BaBUCHUMOCTb JI.1,§6.1,6.2. OK
3aBUCHUMOCTH CKOpPOCTH XUMHUYECKUX " CKOPOCTH  peakIui 01,02,05,07,08.,09
peakuuii 0T  pasnMYHBIX  (DaKTOPOB. or TIPUPOABL
OO0paTUMOCTh XUMHUYECKHUX PEAKIIHH. PeaTHpYIOTHHX
BEIIECTB, oT
KaTajan3aTopa
ITpumepsl
HEOoOpaTHUMBIX
peakuuii, UIymux ¢
oOpa3oBaHuEM
ocajaka, rasza WId
BOJIBI
20 JlabopaTopnas padora Ne 7 JlabopaTopHas ObopynoBanue U | OTYET OK
«CKOpOCTh XMMUYECKOUN pEaKIIN» paborta PCaKTUBBI. 03,04,05,06,07,08
Meroanueckue

yKa3aHUs.

,09




Tema 1.7. MeTtaiuibl 1 HEMETAIUIBI.

Oco0EHHOCTH CTPOEHHUS aTOMOB METAILIOB. Kom6unupoBanusl | Komnekuus JI.1,§8.1-8.6. OK
duznueckue CBOICTBa METAJIJIOB, " METaJlIIOB, 01,02,05,07,08,09
21 KJIacCU(pUKALKS [0 Pa3IMYHBIM IPU3HAKAM. B3aNMOZICUCTBHC
. METaJUIOB c
XuMuueckue cBoiicTBa MeTauioB. OOmrue
6 C HEeMeTallJIaMH,
CIocoObl TOJTYyYEHHUS] METAaJUIOB. TUJIaBbI ropeHHe HX
YEepHBIE U I[BETHBIC.
22 JladopaTopuasi pabdora Ne 8 «MeTamib» JlaboparopHas OGopynoBaHue U | OTYET OK
pabora PCAKTUBBI. 03,04,05,06,07,08
Meroanueckue 09
b
yKa3aHUs.
Ocobennoctu CTPOCHUS aTOMOB Konnexkuus JI.1,§7.1-7.6. OK
HEMETAJIJIOB. Hemerannsr — IIPOCTHIE Kou6 HCMCTAJLJIOB, 01,02,05,07,08,09
OMOWHHPOBAaHHBI 7
23 BEILIECTBA. OKHCIUTENbHbIE u ) p B3aMMOJICUCTBUC
. i HEMETAaJIOB c
BOCCTAHOBUTEJIbHBIE CBOMCTBA.
K Sora No2 MeTallJlaMH, TOpEeHUe
[]
OHTpOJIbHasi padoTa Ne2. X
Tema 2.1.
OCHOBHBIE TIOHATHS OPTAaHUYECKON XUMUHU.
IIpeamer opranmuyeckod xumuu. Teopus Mopemun  momekyn | JI1.1,§9.1-9.4. OK
CTPOEHUS OPraHMYECKHX COeAMHEHU A. M. roOMOJI0T0B u 01,02,05,07,08,09
24 ByTieposa. H30MEpPOB
OpraHUYECKUX
COEIMHEHU I
’5 Knaccugukanuss OpraHMYECKUX BEIIECTB. KomOunupoBanusl | Mogenu  MOJIEKYJ | JEKIIHS OK
I'omosorn 51 TOMOJIOTHS. Hauana TOMOJIOTOB 51




Homenknarypel MIOITAK. Knaccudpukanus 7t HU30MEpPOB 01,02,05,07,08,09
peaKkuuii B OpraHu4eCKON XUMUH. OpPraHUYECKUX
COEIMHEHU I
Tema 2.2.
VYrneBoaopos u ux MPUPOJIHBIE
HCTOYHUKHU.
26 IIpupoaHblii ra3: cocTaB, NPUMEHEHHE B Konnexkuus J1.1,§14.1,14.2. OK
Bujae  TormmBa.  HedTh, coctaB U KoMOGHHIPOBaHHbI obpasuoB HehpTH U 01,02,05,07,08,09
nepepabotka Hedrtu. Ileperonka He(TH. i HeTenpo/yKTOoB
HedrenpoaykTsi.
AJKaHBI: TOMOJIOTHYECKUN PsI/l, U3OMEPHS U KomOunupoBanusl | ['openue Mmerana, | JI.1,§10.1,10.2. OK
HOMEHKIaTypa. XHMHYECKHE  CBOMWCTBa i OTHOIIICHHE MeTaHa 01,02,05,07,08,09
alKaHOB  (MeTaHa, 0JTaHa): TOpEHHUE, K pacTBopam
3aMelIeHHe, Pa3IoKeHUe, NETUIPUPOBAHUE. MepMaHraHaTa Kaius
27 [IprMeHeHne anKaHoB. 1 OpOMHOI BojiE
KomOunupoBanusl | 'openne  stunena, | JI.1,§11.1-11.4.
AJIKEHBI: TOMOJIOTUYECKUM P, U30MEpus, # OTHOLICHHC STHJICHA OK
K pacTBopam
HOMEHKJIaTypa. OTWUJIEH, €ro MOoJy4eHue IIePMAHTAHATA, KATHS 01,02,05,07,08,09
(meruapupoBaHUEM JTaHa, M GpoMHOH  Boje.
)3 JienoIuMepu3anuein MOJIMATUIICHA). [TonydeHne >THiIEHA
XuMU4YecKue CBONCTBA ATHUIIEHA 51 peakuuen
IIpUMEHEHHUE. J{uensl 5 Kay4yyKH. AeruzipaTallii
HaTypaibHBlil M CHHTETHYECKHE KaydyKH. OTaHOJIA.
Pesita. Pasznoxenue
Kaydyka npu

HarpeBaHuy,




HUCIIBITAHHUC

MPOJIYKTOB
pazoxKeHus Ha
HEMPEACIbHOCTbD.
AnkuHbl. AnleTHiieH. XMMHYSCKHE CBOMCTBA l'openune anerwmnena, | JI.1,§12.1,12.2,13 | OK
aneruieHa. llpumenenuwe aneruieHa Ha OTHOILICHHE 1,13.2. 01,02,05,07,08,09
OCHOBE CBOMCTB. MexKiiaccoBass MU30MEpPHS aneTuieHa K
C  aJKaJMCHAMH. Apenbl.  benson. pacTBopam
29 XUMHYECKHUE CBOWCTBA OCH30JIa W €ro ) KomOuHnpoBaHHbI [epMaHra”Hara Kaiaus
IIPUMEHEHUE. i u OpoMHOH BOJE.
[Tonyuenue
aleTWICHAa peaKuuen
TUAPOIU30M
KapOuIa Kanblus
Tema 2.3. Kucnoponconep:xamue 10 KombuHipoBaHHEI
OpTraHUYECKUE COCAMHEHUSI. i
OxkucreHue cnupra B
aNbJIETU/.
[TonsiTie O TpPEneabHBIX OJHOATOMHBIX KauecTBeHHBIE JI.1,§15.1-15.4. OK
cnuprax. [lomydenue sTaHona OpokeHHEM peaxiuu Ha 01,02,05,07,08,09
TJIFOKO3BI M TUApATallMe  ATHIICHA. MHOTOAaTOMHBIE
XUMHYECKUE CBOMCTBA JTaHOJIAa U €ro CIIUPTHL.
30 IIPUMEHEHUE. Anxoronusm, ero | 2 PactBopumocTs
MOCJIE/ICTBHS M IPEIYIPEKICHUE. deHona B BoOJE MpHU
I'mnepun.  @enon.  dusuyeckue U 0OBbIYHOM
XUMHUYECKHUE CBOMCTBA, OpUMCHCHUE TeMIICpaType a
denona. HarpeBaHuU.
KauectBennsie
peakuu Ha GeHoI.
31 AJLIErnael. cDOpMaJ'II)I[eFI/II[ " ero D) KOM6I/IHI/IpOBaHHBI Peakius H1,§161,162
cBoiictBa. [Ipumenenue ¢dopManbaeruaa. i cepeOpsiHOro




[lonyuyenue  anmpAeruoB  OKUCICHHEM 3epKaja ajabAerHI0B.
COOTBETCTBYIOIIUX CIUPTOB. KapOoHOBBIC Oxkwucrenue
kucnotThl. [lonmydyenune xapOOHOBBIX KHCIOT aJIbJIETUJI0B c OK
OKHCJIIEHMEM  ajbJIETUJIOB. XMMHYECKHE IMOMOIIBIO 01,02,05,07,08,09
CBOICTBAa  YKCYCHOM  KHCIOTBI U €€ THIPOKCHAA  MeIu
IIpUMEHEHHe. BpIclue >KUPHBIE KUCIOTHI I7)
(Ha npuMepe NaJbMUTHHOBOM u
CTeapuHOBOM). MbLia.
Konnekmus JIL1,§17.1-17.4.
(UPHBIX Macel
Crnoxnble 3(UpPBI U KHUPHI.
1 Knaccugukamnus KUpoB 1 UX TPUMEHEHHE. 5 KoMOHMHMpPOBaHHBI OK
XHWMHYECKUE CBOWMCTBA JKUPOB: THIPOJINA3 U 71
01,02,05,07,08,09
TUAPUPOBAHUE )KUJKHUX KUPOB. MbLia.
Ob6opynoBanrie 1 | OTYET OK
PCaKTUBBIL. 03,04,05,06,07,08
33 JlabopaTopnasi paGora Ne 9 D) JlabopatopHas MeTtoauueckue 09
b
«KapOoHOBbIE KUCIOTHL. MbLTa» pabora yKa3aHus.
Peakius JI.1,§18.1-18.3.
cepeOpstHOTO
VYrneBobl, BX Ki1accuuKarms. peop
. n 3epKajga  IJIFOKO3BI.
XVMMHUYECKHE CBOWCTBA TJIIOKO3BI U €€
MpUMEHEHNE. 3HAYEHUE YTJIEBOJOB B JKHMBOU Oiucrenne
34 HpI/I ole H 1; KU3HH qeilc;BeKa [Monsitre o | 2 KOMOHRHPOBAHHE! | MOKO3EL B KHCIOTY O
PP ' i ¢ HOMOIIIBIO 01,02,05,07,08,09
peakuusax MOJUKOHACHCAUU U THUIPOIH3A
Ha MpUMepe B3aMMOINPEBPALCHUI: TII0K03a TuApoenaa - Mo
PHMEP peBp ’ (II). KauectBeHHas
= [oJiucaxapu.
peaxius Ha
Kpaxmal.
10

Tema 2.4. A3oTcoaepkaiyue OpraHudIecKue
COEIMHEHHS.




KomOunmpoBaHHbBI JI.1,§19.1-19.3. OK

i Bsaumoneiicterie 01,02,05,07,08,09
AMUHBL. AmudaTudeckne aMUHBI, WX aMMHaKa 1 aHHjIMHa
KJacCU(pUKalKsg U HOMEHKJIaTypa. AHUIMH. ¢ _ CoJLIHOH

35 [lonydeHne aHMIMHA U3 HHUTPOOEH301a M KHCITOTOH. PeaKqu

€ro TPHMEHEHHE. aHwInHa ¢ OpOMHOMN
BOJIOM.
KomOunupoBanusr | J[oka3aTenscTBO JI.1,§20.1-20.3. OK
. 7 HAJTNYHS
AMUHOKHUCIOTBI, XWMHYECKHE CBOWCTBA, 1 01,02,05,07,08,09
3Hau€HUE B KUBOM MpUpPOJE, NMPUMEHEHHE. (YHKIMOHATLHBIX
benku. Crpykrypbl OenkoB. XuUMHYECKHE YHEH
. rpynm B pacTBOpax
36 CBOWCTBA OEJIKOB: TOPEHHE, JCHATYpAIHs,
aAMUHOKHCIIOT.
TUIPOJIN3, L[BETHBIE peaxkuuu.
PactBopenue 51
buonornueckue pyHKIUU OEIKOB.
ocakJeHue OEJIKOB.
IIBeTHBIE  peakuuu
OEJIKOB.
IHomumepsr.  Ilmactmaccsl.  Ilomydyenue I'openne nruusero | JI.1,§ 11.4 OK
MOJIMMEPOB peakiuen. TepMoninacTuuHbIE U nepa M MIEPCTIHON 01,02,05,07,08,09
37 TEPMOPEAKTUBHBIE IUIACTMACChl. BoIOKHA, KoMOnHHpOBaHHbBI | guTH. 10.11
[ 2 2
uX KiaccuuKauus, NojlydyeHue, oTaAeIbHbIe i
IIPEJICTaBUTEIIH.

38 JladopaTopnas padora Ne 10 JlabopaTopHas Ob6opynoBanure u | OTUET OK
«Pacmo3HaBaHMe TIACTMAacC M BOJIOKOH. pabota PEaKTUBBI. 03,04,05,06,07,08
Pemenne 5SKkcnepuMEHTANbHBIX 3a7ad Ha MeTtonuueckue 09

2
UACHTU(DUKAIIIO OpraHUYECKUX yKa3aHuSs.
COCIUHEHUI»
39 B MHupe XUMHYECKUX BEILECTB. KOHTpPOJIb 3HaHUU OK




JuddepeHurpoBaHHbIN 3a4eT.

01,02,05,07,08,09

HToro 3a 2 cemectp:
MakcumasibHasi Harpy3kKa: 464
AynuTopHasi Harpy3ka: 464
JlaGoparopubie padorni: 104

Hroro 3a yueOHbIii roa:
MaxkcumasnbHasi Harpy3ka:78
AyautopHast Harpy3ka:78
JlabopaTtopubie padoThi:2()




3. YCJIOBHS PEAJIM3AIIMY YYESHOM JUCITUITIJIMHBI
3.1. TpebGoBaHusi K MATEPUAJTIBLHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzanus yueOHON NUCHMIUIMHBI TpeOyeT Hanuuus ydyeOHoro kabuuera NelS52
«KabuHeT XMMUYeCKHX TUCIHUILINHY , B KOTOPOM UMEIOTCS IMOCAJ0YHBIE MECTa I10
KOJIMYECTBY OOydYaroIuxcs, pabodee MECTO TMperoaBarelis, HarvIsIHbIe TOCo0us,
KOMILICKTHI y4eOHO-METOMMYECKON TOKYMEHTAIIUH.

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

Texaudeckue cpeactBa OOYYECHHS: KOMIBIOTEP C JIMIIEH3MOHHBIM ITPOTPAMMHBIM
oOecrieueHreM, OIKIIIOUeHHE K MHTEpHETY.

[lepeueHb cpecTB OOyUECHUS:

| Becnl TexHudeckue (3JeKTPOHHBIC)

2 CoupTtoBKU

3 DJIEKTPOIUINTKA

4 [tatuBsl 4151 TPOOUPOK

5 [Tunerku

6 [ItaTtuBbl TabOpaTOpPHBIE

7 Boponku cTeKIsIHHBIE, TOTUATUICHOBBIE
8 Hepxarenu aiis npoOUpoK

9 ["a300TBOIHBIE TPYOKH

10  [unusl TUTEIbLHBIC

11 Okcukartopsl

12 ®apdopoBbIe CTYNKHU C IECTUKAMU

13 Kpucramnuzarop

14  Yamku BeimaputeabHbie GapdopoBbie
15  CrexisHHBIC MAJIOYKU U TPYOKHU

16 MepHas mnocyna: UWIMHAPHL, MEH3YPKH,

CTaKaHbl

17  ®OunbTpbl OyMakHbIC
18  IIpucnocoOieHue st CyIIKH MOCYIbI
19  Epur njist MbIThS TOCYABI
20  HabGop cBeps mpoOOUHBIX
21  AcOGectupoBaHHas ceTka
22 Habop XMMHUYECKHX PEaKTUBOB
23 Amnreuka
24 TIpobupku 1abopaTOpHbIE U IEMOHCTPALIMOHHbBIE

OnexkTpoHHas 0as3a:  ClaiiIoBble MPE3EHTAlMK U BUJEO (pparMeTsl MO TeMaMm

yueOHBIX 3aHATHI cocTaBisieT 6omnee 100.

O6opynoBanue nabopaTopuu U pabodrx MecT J1abopaTOpuu: OTCYTCTBYET

3.2. MupopmanuonHoe odecnedeHne 00y4eHust
Ilepeyenb pexkoMeHAyeMbIX Yy4eOHbIX wu3aaHuil, HHTepHeT-pecypcos,
JAOIOJHUTEJbHOM JIUTePaTypPbl



OCHOBHBIE UCTOYHHKH:

1. O.C. I'abpuensn, N.I'. OctpoymoB Xumus a1 npodeccuit u
CHEIUATbHOCTEW TEXHUYECKOTO MPOdUIs : yueOHUK JIJIsl CTYJIEHTOB YUPEKICHUN
cpenHero npodeccuoHanbHOro oopazoBanus. — M.: U3parenbckuii ieHTp
«Axanemus», 2017

JlonoJIHUTENbHBIE UICTOYHUKH (JIIEKTPOHHBIE PECYPCHI):

. pvg.mk.ru - onumnuana «Ilokopu BopoObEBBI TOPHI»

. hemi.wallst.ru - «Xumus. O6pazoBaTeNbHBINA CAUT IJIS MMKOJIHLHUKOB)
. www.alhimikov.net - OGpa3oBaTeIbHBINA CAUT JUIsI MKOJLHUKOB

. chem.msu.su - DnekTpoHHas OMOIMOTEKA 10 XUMHH

. www.enauki.ru — unTepHeT-U3AaHue 115 yuutesneil «EcrecTBeHHbIE

DA W~

HAYKH»

6. Iseptember.ru - meTonuueckas razera "llepBoe ceHtsiops"

7. hvsh.ru - xypHan «XuMHs B IIKOJIE»

8. www.hij.ru/ -« XuMus 1 KU3HDY

9.chemistry-chemists.com/index.html - a3nekTpoHHBII KypHAT «XUMUKH U
XUMHUS

4. KOHTPOJIb 1 OLIEHKA PE3YJbBTATOB OCBOEHHSI YYEBHOH
JANCIHUIIINHBI

Kontposb M oOmeHKa pe3yJbTaTOB OCBOSHHUS  Y4E€OHOW  JIUCIUIUIMHBI
OCYIIECTBIISICTCS MPETIOIaBaTeJIeM B IPOIECCE MPOBEACHUS J1a00paTOPHBIX padoT,
MUCHbMEHHBIX PalOT, a TaKXKe BBHIMOJHEHUS OOYYAIOIIMMUCS WHIUBUIYATbHBIX

3aJJaHU M.
PesyabTaTnl 00yyeHus
(ocBOEHHBIE YMEHMSI, YCBOCHHbIEC 3HAHMS, POPMBI I METO/IbI KOHTPOII 1 OLCHKH
OK, 1K) pe3yabTaToB 00y4YeHHust
JI3M 1,112,VY1. YcrabIN onpoc, MUCbMEHHBIE  PabOThI
OKO01,0K08 06 YJaIOIIXCS
A3.M1, 112,¥2. YcTHBIH  ompoc, — NMHUCbMEHHbIE  paboThl
OKO01,0K08
o0ydJaronmxcs
JI3,M 1, 112,V3. VcTHbBIN onpoc, MMMCHMEHHBIE paboTsl
OKO02 0o0ydJarmuxcs
JI 1, M2,115,Y4. Brinosninenue 1ab0paTOPHBIX pabor,
OKO07 1ab60paTOPHBIX OMBITOB
JI2,M2111,Y5. YcTHBIN onpoc, MUChbMEHHBIE PAOOTHI
OK02, OK03 00 yJAOIIHXCS
JI1,M2,113,VY6. VcTHBIN ompoc, MUCbMEHHBIE  PabOTHI




OKO02 00y4JarImuxcs

JI3,M1,112,114,¥7. YcTHBIN ornpoc, MUCHbMEHHBIE  PabOTHI

OKO08 00YUAOIIIXCS

JI3,M1,112,114,V8. VYcTHbIH orpoc, MUCbMEHHBIE  PabOThI

OKO038 oOyJaronuxcs

JI3,M1,112,V¥9. VcTHbIH orpoc, MMCbMEHHBICE  PabOThI

OKO1 00ydJarImuxcs

JI3,M1,112,114,¥ 10. YcTHBIN onpoc, MUCHbMEHHBIE  pabOTHI

OKO1 00YyUAIOIIXCS

JI3,M1,112,V11. VcTHbIH orpoc, MUCbMEHHBICE  PabOThI
oOyyJaronmxcs

JI3,JI12,M2, 116,Y 12. Brinonnenue CaMOCTOSITEIILHBIX pabot

OK04,0K05 06 y4aroImXCs

JI3.M1,112,V13. YcrabIi onpoc, MUCBMEHHBIE  PabOThI
00yyJaronmxcs

JI3,M1, 112,V 14. YcrHbIN ompoc, MMMCbMEHHBIC paboThI

OKO1 0o0y4armuxcs

JI3,M1, 112,V 15. VcTHBIN ompoc, MMMCbMEHHBIE paboThI

OKO1 0o0y4aromuxcs

JI3,M1, 112,V 16. YcrabIH onpoc, MUCBMEHHBIE  PabOThI
0o0yyJaronmxcs

JI3,M1, 112,114,V 17. YcrHbIN ompoc, MMMCbMEHHBIC paboThI

OKO1 0o0y4armuxcs

JI3,M1, 112,114,V 18. YcTHbIN ompoc, MMMCbMEHHBIC paboThI
o0ydarmuxcs

JI3,M1, 112,31. YcrabIN onpoc, MUCbMEHHBIE  PabOThI

OKO1 00 YJAOIIIXCS

JI3,M1, 112,32. VcTHBIN orpoc, MMMCbMEHHBIE paboThI

OKO1 o0yJaromuxcs

JI3, M1, 112,33, VcTHBIN orpoc, MMMCbMEHHBIE paboThI

OKl1 o0yyJaronuxcs

JI3, M1,112, 34, YcrabIN onpoc, MUCbMEHHBIE  PabOThI

OKl1 00 YUJAOIIIXCS

J1, MLII3, 35, YcTHBIH  ompoc,  MHUCBMEHHbIE  paboThI

OKO1,
o0yJarmuxcs

JI3, M 1,112, 36, VcTHbBIN onpoc, MMMCHMEHHBIE paboTsl

OKO1 00 YJAOIIHXCS

JI3, M1, 112,37, VY cTHBIN ornpoc, MUCHbMEHHBIE  PabOTHI

OKO1 0o0y4armuxcs

JI3, M1, 112,38, VY cTHBIN ornpoc, MUCHbMEHHBIE  PabOTHI

OKO1 00y4JarImuxcs

JI1, J12,J13,M1,M2,113,39, VcTHBIN ompoc, MUCbMEHHBIE  PabOThI

OKO6,

o0ydJaronuxcs




OKO07,

JI3,M1,112,310. YcTHBIN onpoc, MUCHbMEHHBIE  pabOTHI
OKO1 00 yUaOMUXCS
JI3,M1, 112,311. YcTHBIN onpoc, MUCHbMEHHBIE  PabOTHI
OKO1 oOyyJaronmxcs
JI3,M1, 112,312. VcTHbIH orpoc, MMUCbMEHHBIE  PabOThI
OKoO1 oOyyJaronmxcs
JI3,M1, 112,313. YcTHBIN onpoc, MUCBbMEHHBIE  pabOTHI
OKO1 00YyUaIOIIXCS
JI3,M1,112,314. YcTHBIN onpoc, MUCHbMEHHBIE  PabOTHI
OKO1 oOyyJaronmxcs
JI3,M1, 112,315. VcrHbIH orpoc, MUCbMEHHBIE  PabOThI
OKO1 0o0y4armuxcs
JI3,M1,112,316. YcrabIN onpoc, MUCBMEHHBIE  PabOThI
OKO1 00YJAOIINXCS
JI3, M1,112,317. YcrabIN onpoc, MUCBMEHHBIE  PabOThI
OKO03,0K09, OK10, OK11 06yUaromHXCst
JI3,M1,112,318. VcTHBIN ompoc, MMMCbMEHHBIE paboThI
OK1,0K05,0K06 06y4aroImxcs
JI3,M1,112,319. YcrabIl onpoc, MUCbMEHHBIE  PabOThI
OKO01, OK07, OK05 00 yJaIOIIIXCS
JI3,M1,112,320. YcrHbIN onpoc, MUCBMEHHBIE  PabOThI
OKO01,0K04,0K07 00 yJaIOIUXCS
JI3,M1,112,321. YcrHbIM ornpoc, MMMCbMEHHBIC paboThI
OKO01,0K 07 00 yJarOIIXCS
JI3,M1,112,322. YcrabBIN onpoc, MUCbMEHHBIE  PabOThI
OKO01,0K 04 06 yJaIOIIXCS
JI3,M1,112,323. YcrabBIN onpoc, MUCbMEHHBIE  PabOThI
OKO1 00 YUJAOIIIXCS
JI3,M1,112,324. YcrHbBIN orpoc, MMMCHbMEHHBIC paboThI
OKO1 o0yJaromuxcs
JI3,M1,112,325. VcTHBIN orpoc, MMMCbMEHHBIE paboThI
OKO1 o0yyJaronuxcs
JI3,M1,112,326. YcrabIN onpoc, MUCbMEHHBIE  PabOThI
OKO01,0KO05 00 YJaIOIIUXCS
JI1, JI2,M2,327. VY cTHBIN ornpoc, MUCHbMEHHBIE  PabOTHI

OK1,0K03,0K04

o0ydarmuxcs




