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Pabouast mporpamMma y4eOHOM TUCITUTIIIMHBI pa3paboTaHa HAa OCHOBE:
- @eaepanbHOro 00pa30BATENILHOTO CTaHIAPTA CpeHero odmiero oopazosanus: [Ipuka3 MunucrepcTsa
npocBemierus PO ot 17.05.2012r. Ne 413 (B mocneaneit penakiuu ot 12.08.2022);

- MPUMEPHOUN paboueld mporpamMMmbl 001I€00pa30BATEIHPHON MUCHUILIMHEI "XuMus" mis mpodeccuo-
HaJIBHBIX 00pa30BaTeNbHBIX opranuzanuii, pekomengosanHon ®I'BOY 1O «UPIIO», yrBepxaéHHON
Ha 3acenanuu CoBeTa 10 OLEHKE COAepk aHMs U KauecTBa NpUMEpHBIX padounx nporpamm (IIpoTokon
Nel4 ot 30 HOs16ps 2022T1.);

- @enepalbHOTO TOCYIAPCTBEHHOT0 00pa3oBaTenbHOro cranaapra (naisee — ®I'OC) cpennero npodec-
CHOHAJILHOTO 00pa30BaHUs 10 MPOTrpaMMe MOJATOTOBKH CHEIMAIMCTOB CPETHETO 3BEHA M0 CHEIHAIbHO-
ctu 08.02.09 MoHTak, HAJTAAKA U IKCIIYATAIUA 3JIeKTPO00OOPYyA10BaHM s IPOMBINLJIEHHBIX M Tpa-
sknanckux 3panmii ([Ipukaz Munnpocsemenus Poccun ot 9 HosiOps 2023 1. N 845)

Opranmsanusi-pa3padoT4nk:
roCyJapCcTBEeHHOEe  Oo/pKeTHOe  mpodeccHOHaTbHOE — 00pa3oBaTeNbHOE — yUpeaAeHue  bupckuii
MHOronpoduiIbHbIN npodeccuoHanbHbll  Komiemk (nanee I'BIIOY bupckuii mMHOrompoduabHBINR
podecCHOHATLHBIN KOJUIEIK)

PazpaboTunkm:
[TaitnypoBa Hanns XanuioBHa— nmpemnoiaBarelib BbICHIEH KaTeropuu

[TporpamMma yueOHON AMCHUILTUHBI 00CYKeHa U 0100peHa Ha 3acelaHui MeToANYecKOro o0bheInHe-
HUS TUCIUIIINH 0011eo0pazoBarenbHoro nukia (mporokoi Ne9 ot 19.05.2025r.)

PykoBonuTens Meronnyeckoro o0beIMHEHHS IUCIUIUIMH 00111e00pa30BaTeIbHOrO IUKIIA
I'.P.JIockyroBa

[TporpamMma yueOHON AUCHUILTUHBI 00CYKeHa MEeTOANYECKUM COBETOM U
pEKOMEHI0OBaHa JIsl BHEAPEHHS B yueOHBIH mporiecc (mpoTtokoi Ne 9 ot 23.05.2025r1.)

Crapumii MeTogucT Jly3anuna M.E.
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1. O6mas xapakTepucTuKa padoueii mporpaMmpl 001e00pa30BaTeIbHON AMCIHIIHHBIC XUMHS»

1.1 MecTo IMCHHILIMHBI B CTPYKTYPe OCHOBHOH NPo()ecCHOHAIBHOI 00pa3oBaTebHON MPOrpaMMbl
Iporpamma y4eOHOH TUCIUILIHHEI SBISIETCS YaCTHIO OCHOBHOM NpodeccHOHaIbHOH 00pa3oBaTebHOI IPOrpaMMbl IOATOTOBKY CIIENUATIHNCTOB CPEIHETO
3BeHa 1o crenuanbHocTd B cootBercTBHU ¢ PT'OC CIIO no crenuaibHOCTH CPEAHEro IPOPEeCCHOHAIBHOTO 00pa30BaHUsI TEXHOJIOTHYECKOT0 POQUILs:

08.02.09 MonTazk, HaJaaKa H IKCILTyaTalus 31eKTPo00opyN0BaHHS NPOMBIIIJICHHBIX H IPaKIAHCKHX 31aHHI

1.2. Ilesu ¥ NIaHUpPYeMble Pe3yJIbTAThI 0CBOEHHUS AHCIUILIHHbI

1.2.1. Heau ¥ 32724 TUCHUILIHHBI

DopMupOBaHNE y CTYACHTOB IIPEACTABICHHS O XUMUYECKOH COCTABILIOISH eCTeCTBEHHO-HAYyYHOH KapTHHBI MUPa KaK OCHOBBI IPHHSTHS PELICHUH
B JKM3HEHHBIX U IIPOM3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOTO IIOBEACHHS B IIPUPOJIHOI cpeje.

3agauu JMCHMIUIMHbI:

1) chopmupoBaTH MOHMMaHHE 3aKOHOMEPHOCTEH MIPOTEKAHHsI XMMHIECKHX IIPOLIECCOB H SIBJICHHI B OKPYXKAIOIIEH Cpeie, [IeIOCTHOH HaydHO! Kap-
THHBI MUPa, B3aUMOCBSI31 U B3aHMO3aBUCHMOCTH €CTECTBEHHbIX HAYK;

2) pa3BUTh YMEHUS COCTABIIATH (POPMYJIbI HEOPrAHWYECKUX M OPraHMYECKHX BEIECTB, YPABHEHHU XMMUUYECKHUX PEAKIHMil, OOBSICHATh NX CMBICH, HH-
TEpPIPETHPOBAThH PE3yNIbTAThl XUMIUECKHX KCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKH POBEACHHUS MPOCTSHIIMX XHMHIECKHX dKCIIEPHUMEHTAIBHBIX HCCIICAOBAHUI ¢ COOIIOCHHEM MPaBHI O€30MacHoro 06-
parLieHus ¢ BeeCTBaMH U J1Ja0OpaTOPHBIM 000PYJOBaHHEM;

4) pa3BUTh yMEHHS HCIIOJIH30BaTh HH(YOPMALIMIO XUMHIECKOT0 XapaKTepa U3 Pa3INYHbIX HCTOYHUKOB;

5) copmMupoBaTh yMEHHUsI IIPOTHO3UPOBATH IIOCICACTBHS CBOECH ACATENBHOCTH U XUMHYECKUX HPUPOAHBIX, OBITOBBIX M HPOM3BOJICTBEHHBIX IPO-
1[eCCOB;

6) chopMHUPOBaTh MOHUMAHKHE 3HAYUMOCTH JOCTIDKEHUI XUMHUYECKOI HayKH U TEXHOJIOTHIA ISl Pa3BUTHsI COLUAIBHON U MIPOU3BOACTBEHHOM cep.

1.2.2. IlnanupyemMble pe3yJbTaThl 0CBOEHHUs 0011[e00pa30BaTeIbHOI TUCHUILIHHBI B cooTBeTcTBHE ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHne TUCHUILTHHA nMeeT npu GopmupoBanuu i passutun OK u I1K.

Hamﬁ‘:ﬁ):anne IlnanupyeMsle pe3yIbTAaThl 0CBOCHHS U CIMIIIHHBI
(popmupyembix
KOMITeTeHIHii Obuue JucuunauHapHble (MpeaMeTHbIe)
OK 01. Beibupats B yacTu TPyA0BOro BOCNIUTAHUA: - BJIaJIeTh CUCTEMOM XMMHUYECKHX 3HAHHUH, KOTOpas BKIIIOYa-
CIIOCOOBI PeIIeHHUS - TOTOBHOCTB K TPY[Y, OCO3HaHHE ICHHOCTH MacTepCT- | €T: OCHOBOIIOJATalolIMe MOHATHS (XMMHYECKHH OJJIEMEHT,
3aj1a4 Ba, TPyOJIIOOHE; aToM, DJIEKTPOHHAsi 000JI0YKa aToOMa, S-, P-, -3JIEKTPOHHbBIE
npodeccroHaTbHON - TOTOBHOCTb K aKTHBHOMH J€ATEIbHOCTH TEXHOJIOTHYE- | OpOUTAIH aTOMOB, HOH, MOJEKYJa, BaJ€HTHOCTb, DIIEKTPO-
JIeSITeNIbHOCTH CKOIl M COLMaJBHON HANpPaBICHHOCTH, CIOCOOHOCTh | OTPHIATENHHOCTD, CTEIEHb OKUCIEHHUS, XUMUYecKas CBS3b,
MIPUMEHUTEIBHO K HMHHIMUPOBATh, IUIAHUPOBATH M CaMOCTOSTENBHO BBI- | MOJb, MOJSIpHAsh Macca, MOJSIPHBIH 00BEM, yriepoIHBIi
Ppa3IMYHBIM HOJIHATH TAKYIO JEsSTeIbHOCTD; ckeneT, (YHKLIHOHANbHAs TIPYIIa, pagukal, U30MepHs,
KOHTEKCTaM - MHTEpeC K pa3iInYHbIM cdepaM HpopecCHOHAIBHON | M30Mepbl, TOMOJIOTHYECKUIT s, TOMOJIOTH, YIIIEBOIOPOIbI,
JIESITENBHOCTH, KHCIIOPOA- U a30TCOZICprKalIie COSANHEHNS, OHOIOTHIECKH
OBiaJenne YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABA- | AKTHBHBIC BEIIECTBA (yIJIEBOABL, XKUPHI, OEIKH), MOHOMED,
TeJbHbIMH JelicTBUSIMH: MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYINISIPHBIE CO-
2) 6a30BbIe JJOTHYECKHe JelCTBHS: eIIMHEHNS, KPUCTAJUIMYECKasl PelIeTKa, THIBI XHMHYECKUX
- CaMOCTOSTENBHO (HOPMYITHPOBATH U AKTYalIU3UPOBATh | peaKiuil (OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIC, 9K30-M 3H-
po0JIeMy, pacCMaTpPUBATh €€ BCECTOPOHHE; JNOTEpMHYECKUE, PEeaKIWH HOHHOTO OOMeHa), pacTBOp,
- YCTAQHABIIMBATh CYIIECTBEHHBIH NPU3HAK WM OCHOBA- | 3JIEKTPOJHTHI, HEAJIEKTPOJIUTHI, MIEKTPOIUTHYECKAsT AUCCO-
HUS 17151 CPaBHEHUS, Kilaccu(UKanum 1 00001eH s, LHAINs, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMMUYeE-
- OIpeNeNATD 1IeNU AesITeIbHOCTH, 3aJaBaTh IapaMeTPhl | CKOW peakIMi, XUMUYECKOe PAaBHOBECHE), TECOPHU H 3aKOHBI
W KPUTEPUH UX TOCTHKEHUS; (TeopHsi XMMHYECKOTO CTPOCHHUSI OPTaHWYECKHX BEIIECTB
- BBIBIITH 3aKOHOMEPHOCTH M HpoTuBOpeuns B pac- | A.M. BbyTriaepoBa, Teopusi 2JIEKTPOIUTUYECKOH IHCCOLHA-
CMaTpPUBAEMBIX SIBICHUAX; uuu, nepuoandeckuit 3axkon J[.M. MenneneeBa, 3akoH co-

- BHOCHUTH KOPPEKTHUBBI B JCATCIBHOCTb, OLCHUBATH XpaHeHUs MaCCH), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
COOTBETCTBUEC PE3YIbTATOB MLECIAM, OLCHHUBATH PUCKHU XUMHUH, d)aI(TOJ'IOI‘I/I‘IeCKI/Ie CBCICHHUA O CBOI)‘ICTBB.X, COCTasBe,

HOCIEACTBUH AeSITeTbHOCTH; MONTy4eHHH U 0e30IaCHOM HCIIONB30BAHUM Ba)KHEHIIHX
- pa3BUBaTh KPEaTHMBHOE MBIIUICHHE IPH PEIICHUH | HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB B OBITY M Ipak-
JKH3HEHHBIX IIPo0IIeM TUYECKOH JesTeIbHOCTH YeI0BEKa;

0) 0a3oBBIE MCCIIEIOBATEILCKHE ICHCTBHN: - YMeTb BBIBIISTH XapaKTepHbIC NPU3HAKH M B3aHMOCBS3b

- BIIAJCTh HAaBBIKAMH Yy4YeOHO-HCCIIEOBATENbCKOH W | M3y4YEHHBIX NMOHSTHH, MPUMEHATH COOTBETCTBYIOIIUE ITOHS-
IOPOEKTHOH eSATeNbHOCTH, HABBIKAMH pa3pelleHHs | TUs IPU ONHCAHHU CTPOCHHUS H CBOMCTB HEOPTaHUUECKHX H
npobiem; OpPTraHUYECKHX BEIIECTB M HUX MPEBPaleHHl; BLIABIATH
- BBISBJIAIT IPUUMHHO-CIIEJICTBEHHBIE CBSA3U M aKTyall- | B3aUMOCBSA3b XMMHUYECKHUX 3HAHMH C MOHATHAMH M TpeJ-
3UpoBaTh 3a7ady, BHIIBUTATh THIOTE3y €€ PEIICHHs, | CTaBICHHSAMHU JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

HAaXOOWUTh APTYMEHTBI I JO0Ka3aTCIbCTBA CBOUX YT- - YMETh HUCIOJIb30BATh HANMCHOBAHUA XUMHUYCCKUX COCOU-
Bep)KI[eHHﬁ, 3aJaBaTh HapaMeTpbl U KPUTECPUH pELIC- HEHUI MEXAYHAPOIAHOI0O COr03a TeOpeTI/I‘{eCKOﬁ n npu-
HUA, KJTaJHOM XWUMHH | TPUBHUAIIBHBIC Ha3BaHUA BaKHEUIITUX

- QHAJIM3UPOBATH IIOIyYCHHBIC B XOJ€ PEIICHUS 3a[a4d | BEIIeCTB (ITHICH, alleTHJIEH, IIMHIepuH, (eHon, GopMans-
pe3ysbTaThl, KPUTMYECKH OIIEHMBaTh MX JIOCTOBEp- | JETH[, YKCYCHasl KMCJIOTa, IJIMIUH, YrapHbIi ras, yriekuc-
HOCTb, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUSX; | JIBIM a3, aMMHaK, TalleHas U3BECTh, HETallleHas H3BECTb,
- yYMeTh IIEPCHOCHTh 3HAHUS B MO3HABATENBHYI0O U | NHUTHEBAas COAA U APYTUX), COCTABIATH (HOPMYIBI HEOPTaHH-

MPaAKTHYCCKYIO obnactu KUABHEACATCIbHOCTH, YECKUX U OPraHUuYCCKUX BCIIECCTB, YPABHCHUA XUMHUYCCKUX
- YMETb HUHTETPUPOBATH 3HAHUA U3 PA3HBIX MPEAMET- peaxunﬁ, OOBSACHATD UX CMBICJI; IIOATBEPIKAATH XapaKTEp-
HBIX 06HaCTeI>‘I; HbIE XMMUYECKHUE CBOWMCTBA BEIIECTB COOTBETCTBYIOIIUMU
- BbIIBUI'aTb HOBBIC MJCH, Ipeajiaratb OpUIrMHAJIbHBIC OKCIIEPUMCHTAMHU H  3allUCIMH ypaBHCHI/Iﬁ XUMHUYCCKUX
NOAXO0AbI U PCIICHUS peaxunﬁ;

- CIIOCOOHOCTh UX HMCITOJIb30BAHUS B MO3HABATEIBHON U - YMETh yCTaHaBJIMBATh IMIPUHAJIC)KHOCTh N3YYCHHBIX HEOP-
COLMAIBHON TNPAKTHKE TaHUYECKUX M OPraHUYCCKUX BEIICCTB K OIPEACICHHBIM

KjaccaM Hu TIpynmnam COCHHHCHHﬁ, XapakTEepUu3oBaTbh HX
COCTaB W BaKHEHUTIIHE CBOI‘;ICTBa; ONpeaciIATh BUAbI XUMHUYEC-
CKHX CBs3eH (KOBaHeHTHaﬂ, HWOHHAas, MCTAJJIMYCCKasl, BOAO-




pOJHAst), THITHI KPHCTAJUIMYECKUX PEIICTOK BEIIECTB; Kiac-
cuuUIIpOBaTh XUMIUYECKHE PEAKIIUH;

- copMHpOBATh NPEACTABICHHSA: O XHMHYECKOH COCTaB-
JAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH XUMHHU
B MO3HAHUH SBICHHI NPUPOABL, B ()OPMUPOBAHUU MBIIILIE-
HUS U KyIbTYpBl JHYHOCTH, ¢ (DYHKIIHOHATLHOH IpaMoT-
HOCTH, HEOOXOIMMOMN I PEIICHUS TNPAKTHYECKUX 3a1ad U
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3710-
POBBIO U IPUPOJHOIL cpeze;

- YMETb HPOBOJUTbH PACUEThl O XUMHUYECKMM (OpMyIaM H
YpaBHEHHSAM XHMHUYECKHX PpEaKIMil C HCIOIb30BAHHEM
(HU3MUeCKUX BENMYMH, XapaKTepHU3YIONIMX BEIIeCTBA C
KOJIMUECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMasbHblE
YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIONB30BATh
CHCTEMHBIC XUMUUYECKHUE 3HAHUS U IPUHATUS PEelIeHHi B
KOHKDETHBIX JKM3HCHHBIX CHUTYyallUsX, CBS3aHHBIX C
BEIlECTBAMH M MX IPHMEHEHHEM

OK 02.
Hcnonb3oBath
COBPEMEHHEIE
CpeJCcTBa IIOUCKa,
aHaIM3a 1
HHTEPIIPETaLu
nHdopManuy 1
HHOOPMALIHOHHbIE
TEXHOJIOTHH JUTS
BBITIOJIHEHHUS 33714
npodeCCHOHANBHOMI
JIeATEeNbHOCTH

B 06;1acTH IEHHOCTH HAYYHOTO TIO3HAHUSA:

- chOpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIO-
IIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U oO1IIe-
CTBEHHOH NpPAaKTUKM, OCHOBAHHOIO Ha JHAJOre Kylb-
TYp, CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MeECTa B
HOJINKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHWE SA3BIKOBOH M UHTATENbCKON
KyJIbTYpBl KaK CpEACTBA B3aMMOJICHCTBHS MEXIY
JIFOJIEMHU U TIO3HAHWS MUPA;

- OCO3HAHME IIEHHOCTU HAYYHOH IESATENbHOCTH, TOTOB-
HOCTb OCYIICCTBIIATH IIPOCKTHYIO M HCCIENOBATENIb-
CKYIO IeSITeNbHOCTh HHAUBHUIYAIEHO U B TPYIIIIE;
OBJ1ajieHNe YHHBEPCAJIbHBIMU y4eOHBIMM TO3HABA-
TeJbHBIMH JeliCTBHSIMH:

B) padoTa ¢ nHpopMaumeii:

- BIaJeTh HABBIKAMH TONydeHHs MHGOpMalUM U3 HC-
TOYHUKOB PA3HBIX THIOB, CAMOCTOSTEIBHO OCYIIECTB-
JATH TIOMCK, aHAIM3, CHCTEMAaTH3allHI0 ¥ WHTEPIpeTa-
M0 MHGOpPMALMK Pa3IMYHBIX BHAOB W (OpM mpen-
CTaBJICHHS;

- €O3[aBaTh TEKCTHI B PA3IMYHBEIX (OpMATax C y4eToM
HazHaueHNs MHQOpMAIUM U LIENEBOH ayIUTOPHH, BBI-
Oupasi onTUMAIBHYIO (OPMY IPEACTABICHHUS U BU3Yya-
JIM3ALMY;

- OIIEHMBATh JIOCTOBEPHOCTb, JJETHTUMHOCTH MH(OpMa-
IIMM, €€ COOTBETCTBHE IIPAaBOBBIM U  MOpAIIbHO-
9THYECKUM HOPMaM;

- WCTIONB30BaTh CPEJICTBA MH(POPMAIMOHHEIX U KOMMY-
HHKAI[MOHHBIX TEXHOJIOTHIl B PELICHHN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX W OpPTaHM3al[MOHHBIX 3aiad C CO-
OmosieHneM TpeOOBaHHI 3PTOHOMHKH, TEXHHKH 0e30-
[ACHOCTH, TUTHCHBI, PECypCcOCOEPEekKEH s, IPABOBBIX U
STHYECKUX HOPM, HOPM MH(POPMALMOHHOW Oe30macHo-
cTy;

- BIaJeTh HaBbIKAMH pACMO3HABAHWS M 3alUTHI
uHpopmanuu, HHOOPMAIHOHHON 0e30macHOCTH
JINYHOCTH,

- YMeTb IUIAaHHPOBATh U BBIIOIHATH XUMUUECKUH KCIEPH-
MEHT (IIpeBpalleHNs] OPTaHMYECKUX BEIIECTB IPU HarpeBa-
HUH, TIOJy4eHHe 3THIEHA U U3YyUCHHE ero CBOICTB, KauecT-
BEHHBIC PEAaKIMU Ha aJbJCTHABI, KpaxMmal, YKCYCHYIO KU-
CIIOTY; JeHaTypalus OJIKOB IIPYM HAarpeBaHWH, LBETHbIC
peaknuu OeNKOB; NPOBOJHUTH PEAKIHHM HOHHOTO OOMEHa,
OIpeseNIATh Cpely BOOHBIX PAacTBOPOB, KAaueCTBEHHBIE pe-
aKUUK Ha cynb(har-, KapOOHAT- U XJIOPUI-AaHHOHbI, HA KaTH-
OH aMMOHHS; pelllaTh dKCIEPHMEHTaJbHbIe 3aJa4d IO Te-
MaM "Metamus" 1 "Hemeraiuisl") B COOTBETCTBHY C IIPAaBU-
JIAaMH T€XHMKH 0€30I1acCHOCTHU IpU OOpaIlleHUuH C BEllecTBa-
MH ¥ J1a0OpaTOpPHBIM O00OPYIOBaHHMEM; INPEACTaBILTH pe-
3yIbTaThl XUMHYECKOTO OJKCIIEpHMEHTa B (hopMe 3aIncH
YpaBHEHHH COOTBETCTBYIOLINX Peakiuii u (HOpMyIupoBaTh
BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

- yMeThb aHAIM3HPOBATh XMUMHUYECKYI0 HH(OPMALHIO, MOIY-
YaeMyl0 U3 Pa3HbIX MCTOYHUKOB (CPEACTB MAacCOBOW HH-
(opmarmy, cets MHTepHeT U Apyrue);

- BIQJIETh OCHOBHBIMU METOJaMH Hay4HOTO ITO3HAHUS Be-
LIECTB U XMMHYECKUX sIBJICHUH (HaOJoneHue, U3MepeHue,
9KCIIEPHMEHT, MOJICIIHPOBAHHE);

- yMeTb IPOBOAUTH PACUETHI 110 XUMHYECKUM (opMyIaM U
YPAaBHCHHMSAM XUMHYECKHX PEaKIHil C HCHOIb30BaHUEM
(U3MYECKUX BENMYMH, XapaKkTEePHU3YIOIIMX BEIIECTBA C
KOJIMIECTBEHHOW CTOPOHBL: Macchl, o0beMa (HOpMaJbHbIE
YCIIOBMS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIONB30BATh
CHCTEMHBIC XMMUYECKHE 3HAHUS I NPHHATHS PEIICHUl B
KOHKPETHBIX JKH3HEHHBIX CHTYallUsiX, CBS3aHHBIX C
BEIIECTBAMH 1 MX IPHMEHCHHEM

OK 04. DddextrBHO
B3aMMO/ICHICTBOBATh U
pabotaTs B
KOJUICKTHBE U
KOMaHjie

- TOTOBHOCTb K CaMOPa3BHUTHIO, CAMOCTOSITEIILHOCTH U
CaMOOIPEIENIEHHIO;

-OBJIAJICHHE HABBIKAMH y4eOHO-HCCIIEIOBATEIBCKOIA,
MIPOEKTHOH U COIMANBHON e TeIbHOCTH;

OBJjiajleHHe YHMBEPCAIBHBIMM KOMMYHUKATHBHBI-
MM JeiiCTBUSIMH

0) coBMeCTHAs J1eATEIbHOCTD

- TIOHUMAaTh U HUCIOJb30BaTh IPEUMYIIECTBA KOMaHJ-
HOW 1 MHAWBUJYalIbHOH paboThI;

- IPHHUMATh LIEJIM COBMECTHOM AEATENLHOCTH, OpPraHu-
30BBIBaTh U KOOPJMHUPOBATH AEHCTBUS MO €€ JOCTH-
JKEHUIO: COCTaBJIATh IUIAH JIEHCTBUH, pacrpenensiTsh
pONM C y4eTOM MHEHHWH YYaCTHHUKOB OOCYXIaTh pe-
3YJIBTaThl COBMECTHOM PabOTHI;

- KOODAWHUPOBATh M BBIIOJHATH PabOTy B YCIOBHSX
pea’IbHOTrO, BUPTYAJIBHOTO U KOMOMHHPOBAHHOTO B3au-
MOJICHCTBUS;

- OCYLIECTBJIATH IMO3UTUBHOE CTPATETHMUYECKOE ITOBEJE-
HUE B Pa3IMYHBIX CUTYalUsIX, IPOSBISTh TBOPUECTBO U
BOOOpakeHHE, ObITh MHUIIMATUBHBIM

OBJjlajleHHe  YHHBEPCAJIBHBIMH  PeryJIsiTHBHbIMH
JMeHCTBUSIMH:

I') IPpUHATHE ce0sl U IPYTHX JIOIeii:

- IPUHUMATh MOTHUBBI M apIyMEHTBI APYruX JIOAeH npu
aHaJM3e Pe3yNIbTATOB JICSTEILHOCTH;

- MPU3HABaTh CBOE MPABO M MPaABO IPYrHX JIOJCH Ha
OILINOKH;

- pa3BUBATh CHOCOOHOCTH MOHMMATh MHUP C IMO3UIMHU
JIPYTOTO YEJIOBEKa;

- yMeThb IUIAaHHPOBAaTb U  BBIIONHATH  XHUMHUYECKHI
9KCIIEPUMEHT (TIPEBpAlIeHNs] OPTaHWYECKUX BEIIECTB IIPU
HarpeBaHuH, IMOJIy4eHHE 3TUIIEHA U M3YyYEHHUE €ro CBOMCTB,
Ka4eCTBEHHBIC PEaKIUH Ha albAeTH/bL, KpaXMall, yKCYCHYIO
KHCIIOTY; JIeHaTypauusi OENIKOB IPY HarpeBaHHH, LIBETHbIC
peakimy GeNKOB; NPOBOAUTH PEaKIMH HOHHOTO OOMeEHa,
ONpeneNiATh Cpely BOIHBIX pPAacCTBOPOB, KadeCTBEHHBIC
peakimy Ha cyibgar-, kapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHSI; PelIaTh KCIEPUMEHTaJIbHbIC 3a1adH 110
TemaMm "Meramuisl" u "Hemeramnel") B COOTBETCTBHH C
MPaBWIAMH TEXHUKH O€30MacHOCTH IPH OOpalleHHH C
BEIIECTBaMH u 71a00paTOPHBIM 000pyoBaHHEM;
MIPEeJCTaBIATh Pe3yIbTaThl XUMHUECKOTO JKCIIEPHMEHTa B
(opMe 3amMcH ypaBHEHWIl COOTBETCTBYIOIIMX PEAKLUA H
(opMynHpoBaTh BHIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB




OK 07.
CopelicTBOBaTh
COXpaHEHHUIO
OKpYIKalolel cpessl,
pecypcocOepereH o,
MIPUMEHSTH 3HAHUS
00 U3MEHEHUU
KJIMMATa, IPHHITATII
OepexITMBOTO
MPOU3BOJICTBA,

3¢ deKTHBHO
JICHiCTBOBATH B
4pe3BbIYaiHBIX
CHUTYaLUsIX

B 0061acTH 5K0I0rHY€CKOr0 BOCIIHTAHMUS ¢

- chopMUPOBAHHOCTb KOIOTHYECKOH KYIbTYpHI, IO-
HUMaHHE BIHSHUS CONUATbHO-DKOHOMHYECKHX IIPO-
LIECCOB HA COCTOSHUE NMPUPOIHOI M COLHAIBHOU Ccpe-
b1, OCO3HAHKE IT00aIbHOTO XapaKTepa SKOIOTHIECKHX
npobiem;

- IJIAHMPOBaHHE M OCYIIECTBICHHE NCHCTBHIl B OKpY-
JKAIOIeH cpelie Ha OCHOBE 3HAHUS IleNiell yCTOHYNBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENpUATHE JeHCTBUH, NPUHOCAILUX Bpe]
OKpy’KaloIei cperne;

- YMEHHe IPOTHO3UPOBATH HEOIArOMPUSTHBIE KOJIOTH-
YECKUE TMOCIEACTBUSA NPEANPUHUMAEMBIX JEHCTBUM,
peJOTBpAILATh HX;

- pacUIMpEHHE OINBITa JEATEILHOCTH HYKOIOTHYECKON
HAaIpaBJICHHOCTH;

- OBJaJeHHEC HABBIKAMH Yy4YEOHO-HCCIIENOBATEIbCKOI,
MPOSKTHOH ¥ CONMANBHON JIEATEILHOCTH;

- c(hopMHpOBaTh NPEJCTABICHUSA: O XHMHYECKOH COCTaB-
JISIOMIEH eCTEeCTBEHHOHAYYHOH KapTUHBI MHPA, POIIH XUMUHU
B MO3HAHUH SBICHUI NPUPOABL, B ()OPMUPOBAHHU MBIIILIE-
HHUA U KyJIbTYpbl JUYHOCTH, e¢ (DYHKIMOHAIBHOW IpaMoT-
HOCTH, HEOOXOIMMOH JUISl PEIICHHs MPAKTHIECKUX 3a1ad U
9KOJIOTHYECKA OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3710-
POBBIO M IPUPOIHOH cpefe;

- yMeTh co0II0aaTh npaBuIa 9KOJIOTHYECKU
[[eTIeCO00Pa3sHOro IMOBEJEHHS B OBITY U TPyAOBOH
JEATEIbHOCTU B LEIAX COXPAHEHHs CBOEro 310pPOBbi U
OKpY’KaIOIled IMPUPOAHOH Cpelbl; YIUTHIBATH OMACHOCTH
BO3JCHCTBHA HA JKUBBIE OPraHHU3MBI  OIpEEICHHBIX
BEILECTB, IIOHMMas CMBICH IIOKa3aTels HpelenbHOU
JIOIyCTUMON KOHIIEHTPALUH

IIK 1.4. Obecneuusa
mb  coOn00eHUe op-
2aHU3AYUOHHO-
MEXHUUECKUX — Mepo-
npusmuii  npu  no-
cmaske  anekmpuye-
CKOlL BHepauu nompe-
oumensim

1IK 1.5. Obecneuusa

Mb KOHMPOb, yuem u
pezynuposanue  bec-
nepeboliHoll nocmas-
KU 21eKmpudeckoll
SHepeuu nompedume-
JIAM € NpumMeHeHuem
cpeocme  asmomamu-
sayuu

1IK

1.6. @opmuposams u
AKMyanu3uposams
6asvl OAHHBIX 0 NO-
mpeoumensx dnex-
MpUuecKoll dHepul ¢
npumeHenuem
cpedcme agmomamu-
3ayuu

- 0CYWecmensims KOMMYHUKAYUU 80 8CeX chepax dcus-
HU;

- CHOCOOHOCIb U 20MOBHOCMb K CAMOCHMOSMENbHOMY
NOUCKY Mem0008 peuleHUss NPAKMU4ecKux 3a0ay, npu-
MEHEHUI PA3IUYHBIX MEMOO08 NO3HAHUSL,

- 081a0eHUe BUOAMU 0essMeNbHOCHIU NO NOJYYeHUI0
HOB020 3HAHUSL, €20 UHMEPNPemayuu, npeoopazo8anuO
U RPUMEHEHUIO 8 PABTIUYHBIX YUEOHbIX CUMYAYUSIX

- ynompeonsimo A3bIK0O8ble CPEOCmMEd 8 COOMBEeMCMEUU ¢
peuesoll cumyayuell;

- yMemb UCHONB306aMb NPABUIA  PYCCKO20 Peueso2o
SMuUKema 6 npoPecCUOHAIbHLIX chepax oowerus




2.CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOM JUCHUIIIUHBI «XUMHUSI»
2.1.06beM AHCHMILUIMHBI H BUIbI Y4eOHOIl padoThI

Bup yae6H0i1 paboTHI O0BeM B gacax
O06beM 00pa3oBaTENbHON TPOTPAMMBI TUCIHTITHHEL 72
B T.4.
OCHOBHOE COZIep)KaHNe 64
BT u:
Teopernueckoe oOydeHne 30
[TpakTHyeckue 3aHATHS 24
JlabopatopHble 3aHATHS 10
[IpodeccronambHO-OpHEHTHPOBAHHOE COJEPKAHNE (COMSPKAHNETIPHUKIIATHOTO 6
MOJTJIs)
BT u:
Teopernueckoe oOydeHne 2
[TpakTHyecKue 3aHATHS 4
IIpomexyTounasi arrectanus B popme 3a4éTa 2




2.2. TeMaTHYeCKHH IVIaH U coiepKaHue TUCHUIIMHBI «XuMHus»

HaumenoBanue pazge- | Copep:kaHue yueOHOro Matepuajia (0CHOBHOe U MpoghecCHOHATbHO-OPUEHTHPOBAHHOE), JIAa00paTOPHBIE U MPAKTHYECKHUeE 3a- O0bém dopmupye-
JIOB U TeM HATUSA, IPUKJIAAHON MOAYJ/Ib (IIPU HAJIMYUH) 4acos MbIe KOMIIe-
TEeHIHHU
1 2 3 4
OcHOBHOe cofiep:KaHue 64
Pa3gen 1. OcHOBBI CTpPOeHHUS BellecTBa 8
Tema 1.1. CTpoenne Copep:xaHue y4edOHOTro MaTepuaJia 4
aToOMOB XMMHYecKUX | Teopernuyeckoe o0yuyeHnue
3JeMeHTOB H mpupoaa | CoBpeMeHHas MOJIENb CTPOCHUS aToMa. CHMBONMYCCKHH S3bIK XMMUM. XHUMUYCCKHil 3MEMEHT. DeKTPOHHAS KOH(bUTypanus aromMa. Knaccupuxkarus xu- 2
XMMHYECKOH CBSI3H MHYECKHX JJIEMEHTOB (S-, P-, d-omeMenThI). BaseHTHbIE 3eKTPOHBI. BaieHTHOCTD. DIEKTPOHHAS TPUPOIA XHMHYECKON CBS3H. DNEKTPOOTPHIa- OK 01
TENBHOCTh. BHIbI XUMUUECKO! CBsI3U (KOBAJNCHTHAS, MOHHAS, MCTAINYCCKAs, BOTOPOJHAs) M COCOOBI e¢ 00pa3oBaHUs )
IIpakTHyeckoe 3aHATHE
Penrenue 3aannit Ha NCTIONB30BaHIE XMMIYECKOH CHMBOIMKH M HA3BAHMH COSIMHCHUI IO HOMEHKIIATYpe MEXAYHAPOTHOTO COK03a TeOPETUYECKOH
¥ TIPUKIIAHOM XUMHH ¥ TPUBUAIBHBIX HA3BAHUIT IS COCTABICHUS XMMHYCCKHX (DOPMYIT ABYXaTOMHBIX COCAMHCHHUI (OKCHIOB, CYIb(HIOB,
THAPHUIOB U T.N.) U JPYTHX HEOPTAHUUECKUX COSTUHEHUN OTIENBbHBIX KIACCOB. 2
[IpakTudeckne 3afaHus Ha YCTAHOBICHHE CBS3M MEXIY CTPOCHHEM AaTOMOB XUMHYECKHX JJIEMEHTOB U MEPUOJUYECKUM H3MEHEHHEM
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COEAMHEHHMH B COOTBETCTBUH C HojoxeHueM Ilepronudeckoil cucTeMsl
Tema 1.2. Tlepuognue- | Conep:kanue y4e0HOro MaTepuajia 4
cKuii 3akon W Tabanua | IpakTHyecKoe 3aHSTHE OK 01,
J.M. MenpeneeBa [Tepuonnyeckas cucrema xumuyeckux snementoB J.M. MenneneeBa. ®usnueckuii cmbica Ilepuoanyeckoro 3akona JI. I Menneneesa. 3a- OK 02.
KOHOMEPHOCTH M3MEHECHHS CBOMCTB XMMHYECKHX JJEMEHTOB, 00pa3yeMBIX HMH MPOCTHIX M CIOXKHBIX BEMIECTB B COOTBETCTBHH C IOJOKCHHEM 4
XUMHYECKOro snementa B [leprnoauyeckoii cucreMe. MupoBo33penueckoe 1 HayyHoe 3Hauenne [lepuomuueckoro 3akona [[.M. Menpeneesa. IIpornosst I.U. Men-
neneeBa. OTKPBITHE HOBBIX XMMUYECKUX JIEMEHTOB. PelieHne MpakTHKO-OpUCHTUPOBAHHBIX TEOPETHUCCKHUX 33/IaHAH Ha XapaKTePH3AIIHI0 XHMIIe-
CKHX HIEeMEHTOB «MeTamieckne / HeMEeTAITHYECKHE CBOMCTBA, HIEKTPOOTPHUIATEIFHOCTD XUMIIECKAX IIEMEHTOB B COOTBETCTBHU C HX JJICK-
TPOHHBIM CTPOCHUEM W TIOJIOKEHHUEM B MEPHOAUUYECKON CHCTeME
xuMudeckux 3iemeHToB .M. Menneneea»
Paznen 2. Xumuveckue peakuuu 11
Tema 2.1. Tunbixumu- | Cojep:kaHue yueOHOro MaTepuasa 6
YeCKHX peaKumii Teopernueckoe 06yueHHE 2 OK 01.
Knaccudukarms 1 THIIBI XUMHYECKIX PEAKINH C yIacTHEM HEOpraHm4ecKux BemecTB. CocTaBleHHEe YPaBHEHHH PEaKIni COSTHHEHHS, pa3Ioxke-
HHS, 3aMeTIeHNs, 00MEeHa, B T.4. PEaKIUii TOPEHHUS, OKUCIICHHS-BOCCTAHOBIICHHUS.
VpaBHeHHUs OKUCIEHUS-BoccTaHOBNeHH. CTenenb okucnenus. OKUCIUTENb U BOCCTAHOBUTEND. COCTAaBIEHNE M YPABHUBAHHUE OKUCIUTEIBHO-
BOCCTaHOBUTEIHHBIX PEAKIINH METOZOM JIEKTPOHHOTO Oananca. OKUCIUTETbHO-BOCCTAHOBUTENBHBIC PEAKIIUH B IPUPOJIE, TPOU3BOICTBEHHBIX TIPO-
1eccax v )KM3HeAeITeIbHOCTH OPraHU3MOB
IIpakTHyeckoe 3aHATHE
KonunuectBenHble oTHOIIEHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbBI B XUMUU U PacyeThl 110 YPABHEHUSIM XUMUUYECKUX PEAKIHH. 4

Mounb kak CIMHHUIA KOJIMYCCTBA BCIICCTBA. MOJ’IS{pHaﬂ Macca. 3aKOHEI COXpaHCHUA MACChl U SJHECPTUU. 3aKkoH Asoraz[po. MOJ’IprHLIﬁ 00BeM
ra3oB. OTHOCHTEIbHAS ITIOTHOCTH I'a30B. PacueTsl mo YPaBHCHUAM XUMHUYCCKUX peaxunﬁ C UCIIOJIb30BAHUEM MACChI, o0nema (HOpMaJ'ILHLIC ycCJo-
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BI/IH) Ta30B, KOJIMYCCTBA BCIICCTBA

Tema 2.2. Coaep:xanue yueOHOro MaTepuasa 4
DIeKTPOIMTHYECKAS Teopernueckoe oﬁvqe}mve ) OK 01.
THCCOMEAINS H HOHHBI Teopwus 3mexTponuTraeckoit aucconnanui. MoHBI. DNEKTPOIHUTHI, HeAIEKTPOIUTH. Peakmi nonnoro ooMena. CocTaBineHune peakuuii HOHHOTO 2 OK 04.
00MeHa IyTeM COCTABICHHUS MX TOJHBIX U COKPAICHHBIX HOHHBIX ypaBHEHNH. KNCIOTHO-OCHOBHBIE peaknny. 3aJaHns Ha COCTAaBICHHUE
obmen HMOHHBIX PEaKLUH
JlabopaTopHble 3aHsAATHE
JlabopatopHas pabota “TuIbl XMMHYECKUX peaKLuii’.
Hccnenoanne TUMOB (10 COCTaBY M KOMMYECTBY HCXOAHBIX U 00pa3yIOMMXCs BEMIECTB) M IPU3HAKOB XUMHUIECKUX peakuui. [Iposesenne peakmii 2
MOHHOTO 00MEHa, OTPEIENICHNE CPEIbl BOAHBIX PACTBOPOB. 3a/IaHMsI HA COCTABICHHE MOHHBIX PEaKIHil
Kontpoabnas paGora 1. Ctpoenne BemecTBa H XHMHYeCKHe PeaKIHH 1
Pa3znen 3. CTpoeHue 1 CBOiiCTBa HEOPraHMYECKHUX BEIIECTB 12
Tema 3.1. Conep:xanue yueOHOro MaTepuasa 4 OK 01.
Knacenduxanus, TeopeTuueckoe ofyuenne OK 02.
HOMEHKJIATYpa H IIpenmer Heoprarmueckoit xumun. Kaccnukamms Heoprarmdeckux semects. [IpocTbie 1 cnoxHble BemecTBa. OCHOBHbIC KIIACCHI CITIOKHBIX BEMIECTB (OK- K 1.4
cTpoeHue CHJIBI, THIPOKCHUIBI, KHCIIOTHI, COMM). B3anMocBs3b HEOpraHMYECKHX BEIIECTB. ArperaTHble COCTOSHHS BelecTa. Kpucrammmaeckue 1 aMop(HbIe BeIecT- 2 K 1 '5
Heopranmyeckuxpe- | Ba.THIBI KPHCTAILIHYCCKHX PELICTOK (aTOMHAs, MOJCKY/IAPHAS, HOHHAA, METAIAYCCKAs). 3aBHCHMOCTS (U3HUCCKIX CBOVCTB BEIIECTBA OT THIIA KPHi- K 1 ‘ 6.
IMECTR CTA/UTHYECKOH PEeIeTKH. 3aBHCUMOCTh XMMHYECKOH aKTHBHOCTH BEIIECTB OT BH/Ia XUMHUUECKOI CBSA3H U THIIA KPUCTALTHYECKOHN pemeTKy. [IpuduHsl o
MHOT000pa3usi BEIIECTB
IpakTHyeckoe 3aHATHE
Homenknarypa HeopraHH4ecKuX BEIECTB: HA3BaHUE BEIECTBA HCXO/A U3 HX XUMUUECKO (hOPMYJIbI HIIMCOCTABIEHNE XUMUUECKOH (POPMYIbI HC-
XOJIsl M3 Ha3BaHuUA BemecTsa 10 MexxayHapoaHoi (MFOITAK) wiu TprBHanbHOH HOMEHKIATypE.
Pemenne mpakTHYecKnX 3aJaHAN 10 KIacCH(QUKalNW, HOMEHKIATYPE W XHMHYECKHM (hOpMyTaM HEOPraHWYECKHX BELIECTB Pa3IMYHBIX KIACCOB
(yrapHblif ra3, yriekuciblil ra3, aMMHaK, raleHas U3BeCTb, HeraleHas U3BecTb, TUThEBast COJA M IPYTHX): HA3bIBATh U COCTABIATH (HOPMYIIBI X U- 2
MHYECKHX BEIIECTB, ONPEACIATh MPHHAIIECKHOCTD K KJIaccy.
Ucrounnku xumudeckoi nHpopMaiuu (cpects MaccoBoii nHdpopmauuu, cers UutepHer u apyrue). [lonck nHGOpManuy M0 Ha3BaHUSIM, HACHTH(DU-
KaTopam, CTPYKTYpHBIM (popMyIam
Tema 3.2. ®u3uko-xu- | Coaeprxxanne y4eOHOro MaTepuaia 5 OK 01.
MHYECKHE CBOMCTBA Teopernueckoe o0y4eHue 3 OK 02.
HEOPraHW4ecKuX Be- | Meramisl. O0mue dusnyeckne n XuMHYECKHe cBoicTBa MeTa/uIoB. Crioco0b! mosydeHus. 3Ha4eHHe METaJIOB H HEMETAILIOB B IPHPOJIE M JKH3HEEs- 1
LIECTB TEeNbHOCTH YeI0BEKa M 0praHk3MoB. Koppo3ust MeTayuioB: BU/IbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAUIOB OT KOPPO3HH 1K 1.4
Hewmerannsl. O6mmue dpusnyeckne 1 XUMUYECKHE CBOICTBA HeMeTALIOB. TunmuHble cBoicTBa HemeTamioB |V— VI rpynn. Knaccuduxanns n 1 HK 1.5.
HOMEHKJIATypa COeIMHEHNH HeMeTauioB. KpyroBopoTsl GHOreHHBIX 2JIEMEHTOB B IIPUPOJIE HK 1.6.
XMMHYECKHEe CBOICTBA OCHOBHBIX KIJIACCOB HEOPraHWYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KHCIOT, 1
coeit u Jip.). 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHHH, BBICIIUX OKCHUIOB M THIPOKCHIOB
IIpakTHyeckoe 3aHATHE
CocraBieHne ypaBHEHHI XUMHUYECKHUX PEAKIHUI C y4acTHEM IIPOCTBIX U CIIOKHBIX HEOPraHMYECKHUX BEIIECTB: METaJUIOB U HEMETAJLIOB; 2

OKCHJIOB METAJIJIOB, HEMETAJUIOB U aM()OTEPHBIX 3JIEMEHTOB; HEOPIraHUYECKHMX KHCIIOT, OCHOBAaHUH U aM(OTEPHBIX THIPOKCHIOB; HE-
OpraHUYECKUX COJICH, XapaKTEpU3yIOIIMX UX CBOMCTBA. PelieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aaHUM HA CBOMCT-
Ba, COCTAB, TOJIydCHUE U 0€30MIaCHOE MCIIOIb30BaHNE BAXHEHIIINX HEOPTaHNIECKUX BELIECTB B OBITY U MPAKTHUECKOHN NEATEIbHOCTH
4eII0BEKa
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Tema 3.3. Hnentudu- Copep:xanue y4eOHOr0 MaTepHaJa 2 OK 01.
Kauusg Heopranu4yeckux | JlagoparopHoe 3aHATHE OK 02.
BCIICCTB JlaGoparopuas pa6ora «UneHTrHUKALNS HEOPraHUYECKUX BEIIECTBY. OK 04.
Penerne sKCepHMEHTANTBHBIX 3a]a4 10 XMMUYECKHM CBOHCTBAM META/IIOB W HEMETAILIOB, [0 PACTIO3HABAHHIO M MONYYCHHS COC/MHE- 2
HUHA METaJUIOB M HEMETANIIOB.
Wnentudukanys HeopraHMIECKUX BELIECTB C MCIOIb30BaHUEM MX (PU3MKO-XUMHYECKUX CBOMCTB, XapaKTEPHbIX Ka4eCTBEHHbIX peakiuid. Ka-
YeCTBEHHBIE PEeaKIMH Ha cylb(at-, KapOOHAT- M XJIOPHI-aHHOHbI, HA KATHOH aMMOHUS
KounrtpoabHas padora 2. CBoiicTBa HeOPraHM4ecKHX BeUIECTB 1
Pa3gen 4. CTpoenne u cBOiiCTBa OPraHUYeCKHX BelIeCTB 25
Tema 4.1. Knaccuduka- | ConepixaHue yueGHOT0 MaTepHasa 4
s, CTpOCHHE U HOMEHK- | Teopernyeckoe odyueHue
JIaTypa OpraHniecKkux [MosBreHrE U pa3BUTHE OPraHUYECKOW XMMHHU Kak HayKu. [IpeiMeT opraHnyeckoi XuMun. MecTo 1 3HaUeHHUEe OPraHWYeCKOH Xu-
BeleCTB MHH B CHCTEME €CTECTBEHHBIX HayK. XMMHYECKOE CTPOCHHE KaK IOpPSIOK COCAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJCHTHO-
ctu. OCHOBHBIC TOJIOKEHHS TEOPUH XUMHUYECKOTO CTPOCHMs OpraHMuecKux coeauHeHui A.M. BytnepoBa. YriepoaHslif ckener
OpPTraHUYeCcKOW MOJIEKYJIbl. 3aBHCUMOCTh CBOMCTB BELIECTB OT XMMHUYECKOIO CTPOCHHS MOJICKYJL. 2
Wzomepus u nzomepsl. [Torarue o ¢pyHkmoHansHOH rpynne. Paankan. IIpuHImmsl kiaccnuKauy OpraHUYECKUX COCTHMHEHHH. OK 01.
MexnyHapo/Hasi HOMEHKJIATypa M MPHHIMIIBI HOMEHKJIATYphl OpraHM4YecKkuXx coeiuHeHui. IloHsTHEe 00 a30TcozepiKamux co- 1K 1.4
€IMHEHUsX, OMOJIOTMYECKH aKTHBHBIX BellecTBax (yrieBojax, )Kupax, Oeikax W Jp.), BLICOKOMOJIEKYJSIPHBIX COSAMHEHUSX (MO- K 1.5.
HOMeEp, TIOJIUMEP, CTPYKTYPHOE 3BEHO) 1K 1.6.
IIpakTHyeckoe 3aHATHE
HowmeHknarypa OpraHu4ecKux COCJUHEHHH OTZEJBHBIX KJIacCOB (HACBILEHHbIE, HEHACHIILICHHbIE M apOMaTHYeCKHe
YIJIEBOJIOPO/IBL, CITUPTHI, (DEHOIIBI, aJTbJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.). CocTaBieHNE MOJHBIX M COKPALICHHBIX CTPYK-
TYPHBIX (POPMYJI OpPraHUUECKHX BEIIECTB OT/AENBHBIX KJIACCOB, CHONb3Ys MX HAa3BaHMS 110 CHCTEMATHYECKOH M TPUBHANBHOM HO- 2
MEHKJIaType (3THJIEH, alleTHIeH, INIeprH, GpeHoml, (opMalbaeTH)l, YKCYCHash KHCJIOTa, MIMIWH). Pacders! mpocreiimieit ¢op-
MyJIBl OpPraHUYeCcKOW MOJIEKYJIbI, HCXOJIS M3 JJIEMEHTHOro cocTana (B %)
Tema 4.2.CBoiicTBa Conep:xanue yueOHOro MaTepuasa 14
OpraHn4eckux coein- | Teopernueckoe o0ydenne 6
HEHUH —  (pM3MKO-XMMHYECKHE CBOMCTBA OPraHMYECKHX COEMHEHHI OT/IENBHBIX KIACCOB (OCOOEHHOCTH KJIACCH(HMKALMK H HOMEHKJIATYPhI BHYT-
pH KJ1acca; TOMOJIOTHYECKHH psij ¥ o0mas hopmyna; u3oMepus; GU3NIeckue CBOWCTBA; XUMHYECKHE CBOHCTBA; CIIOCOOBI MOTyYCHHS):
- MIpeJeNIbHbIC YTIeBOIOPOABI (AJIKaHbI M LUKJIOAJIKaHbl). [ OpeHHe MeTaHa KaK OJMH W3 OCHOBHBIX UCTOYHUKOB TEIIA B MPO- 2
MBIIIIEHHOCTH U ObITY. CBOMCTBA IPUPOHBIX YIIIEBOJAOPO/IOB, HAXOXK/IEHUE B IPUPOJIC U IPUMEHEHHE AIKAHOB,; OK 0l.
— HempeaesbHbIe (AJIKeHBI, aJKUHBI U JIKAJNCHbI) ¥ apOMaTHYECKUE YIIIeBOAOPObl. ['opeHne aneTuieHa Kak HCTOYHHK BBICOKO- OK 02.
TEMIIEpaTypHOI'0 IUIAMEHH JIJIsl CBAPKHU U PE3KH METaJIOB OK 04.
— KHCJIOPOJICO/epIKAIINE COSAMHEHHS (CIIUPTHI U (PeHOIIBI, KAPOOHOBBIE KUCIOTHI M A(UPBI, ATBAETHBI M KETOHBI, XUPbI, yrieBoasl). [IpakTuye- NK 1.4
CKOE IPUMEHEHHE ITHIICHTIIMKOIS, uiepuHa, ¢penomna. [Ipumenenue Gopmanbaerna, anetanbaernaa, yKCyCHOH KHCIOTEL. Mblila Kak cosu 2 MK 1.5.
BBICIIMX KapOOHOBHIX KHCJIOT. MoIolye CBOMCTBA MbLIA. K 1.6.
— a3oTcojepKalIue COeNMHeHNs (aMMHBI M aMHHOKHCIOTHI, Oeiku). BelcokoMonekynspHble COeIMHEHHs (CHHTETHYECKHEe M OMONOrMYEcKH-
aKTHBHbIE). MOHOMED, TOJMMep, CTPYKTYpHOE 3BeHO. [lonumepu3alus STUiIeHa Kak OCHOBHOE HAIPABICHHE €r0 HUCIIOJIb30BaHMSI. 2
[eHetnyeckas CBsI3b MEXJY KIaccaMH OPraHMYEeCKHX COEMHEHHH
TpakTHyecKoe 3aHATHE 6
CBoiicTBa OpraHM4eCKUX COCAMHEHHIT OTAEIBHBIX KJIACCOB (TPUBHAIbHAS U MEX/yHAPOLHAS HOMEHKIATYPa, XUMUYECKHE CBOMCTBA, CIOCOOBI MONY- 4

‘{CHI/U[)I NpEeACIbHBIC (aJ'IKaH])I u HI/IKJ'IOH.J'IKaH])I), HETIPCIACIbHBIC (aJ'IKeHI)I, AJIKMHBI U a.HKaIII/ICHLI) 1 apOMATUYCCKUC YTIICBOAOPObI, CIIMPTHI U (beH 0-
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JIbI, KapOOHOBBIC KUCIOTEI U 3UPBI, ANbJETH/Ibl X KETOHBI, AMUHB! X aMHHOKHCIIOTHI, BEICOKOMOJEKYIPHBIE COEIMHEHNS. 3aJaHNs Ha COCTABIICHHE
YpaBHEHHI XUMHYIECKUX PEAKIMH C yIacTHEM OPraHMYECKUX BENIECTB HA OCHOBAHUH MX COCTaBa M CTPOCHHUS

CocTaBieHHE CXeM peaKum"I (B TOM YHUCJIC MO NPEIOKCHHBIM LETTOYKaM npeBpameHHﬁ), XapaKTCPpU3yIOIMUX XUMUYCCKUC CBOMCTBa OpPraHnvYCCKUX
COCIMHEHUH OTAENbHBIX KJ1aCCoB, CIIOCOOBI X MOJIy4CHUA U Ha3BAHUC OPraHUYCCKUX COCIMHEHUH 1O TpHBHaJ’ILHOﬁ Wi Memayﬂapomioﬁ CHUCTC-

MaTH4ecKOll HOMEHKIIaType. 2
Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKHUX 3a1aHUIl HA CBONHCTBA OPraHMYECKUX COCAMHEHHUI OTAENIbHBIX KJIACCOB
JlaGopaTopHble 3aHATHE 2
JlabopatopHast padota “IIpeBpalieHnss OpraHUuECKUX BEIIECTB IIPH HaArpeBaHUH'" .
ITonmyuenue 3THiIeHa U U3y4EHHUE €ro cBOMCTB. MoienupoBaHie MOJEKYI U XUMHUYECKUX NpeBpalleHuil HallpuMepe 3TaHa, STUIICHA, 2
areTuiIeHa u Jap.
Tema 4.3. Unentudu- | Coaep:xanue y4eGHOro Marepuaiia 6
Kalusg  OpPraHMYecKHuX | Teopernueckoe o0y4ueHHe 4
BCLICCTB, UX 3Ha'ICHUE Buoopranmueckue coenuaeHus. [IpumeHeHne n OHomorudeckas poib yrieBonoB. OKHCICHNE YTIIEBOJOB- HCTOUYHHUK SHEPTHH JKH-
U NpUMeHeHne B ObI- | ppix oprarmsMoB. O6TACTH IPHUMEHEHHS AMHHOKHCIOT. [IpeBpanienns GelKoB MMM B OpraHu3Me. buonmorndeckne GyHKIHH — OEIKOB. 2
TOBOH H MPOMU3BOACT- | bronormdeckrue GYHKINH KUPOB. PoJb opranmdeckoll XUMUH B PENICHHH TPo0IeM MHIIEBoH 0e30macHOCTH
BEHHOH JIeATELHOCTH | Py, opraHMuecKoil XIMHH B PEIICHIH IPOGIEM IHEpreTHIECKoil Ge30TaCHOCTH, B PA3BUTHH MEMIIMHEI, CO3IAHHA HOBBIX MATEPHAIIOB, HOBBIX OK 0l.
lenoseKa MCTOYHUKOB SHEPTHH (anbTEepHATHUBHBIC HCTOYHUKHU HEPruH). ONMacHOCTh BO3ACHCTBHS Ha )KMBBIC OPTaHM3MbI OPIaHNYECKHX BEIIECTB OT- 2 OK 02.
JENBHBIX KIAacCOB (YTJIEBOAOPOIBI, CIIUPTHI, (PEHOIBI, XJTOPOPTAHNIECKHIE IPOM3BOIHBIE, AIBAETHIBI H /IP.), CMBICH TIOKa3aTeNs MpeAeIbHO OK 04.
JIOITyCTUMOM KOHIEHTPALUU TIK 1.4
JlabopaTopHble 3aHATHE 2 TIK'1.5.
JlabopartopHas pabota: “VneHTH(UKAINSL OPTaHMIECKNX COCOUHEHHH OTAENBbHBIX KIIacCOB”. [IK 1.6.
Wnentndukaiys opraHyecKuX COeIMHEHHH OTIEIbHBIX KIIacCoB (Ha MPUMEpE aJlbJern/ioB, KpaxmMaja,yKCyCHON KHCJIOThI, OEJIKOB M T.II.) C
HCIIOJIb30BAHUEM UX (PU3MKO-XHMHYECKHX CBOMCTB M XapaKTePHBIXKaueCTBEHHBIX peakiuii. [lenarypauus Oeinka npu HarpeBanuu. L{BeTHbIe 2
peaximu 6enkoB. BO3HHKHOBEHNE aHATMTHYIECKOTO CUTHANA C TOYKH 3PEHHS XHMUYECKHX TPOLECCOB NPH MIPOTEKAHNH KaueCTBEHHOH PeakIiy,
M03BOJISIFOILEH MICHTU(PHUIMPOBATH NPEUIOKEHHbIE OpPraHMYEeCKUe BElleCTBa
Kontpoabnast padora 3. CTpyKkTypa M CBOIiCTBa OpraHu4YecKHX BellecTB
Paspnen 5. Kuneruyeckue ¥ TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHMYECKHMX peakuuii
Tema 5.1.CxopocTh Conep:xanue yue0OHOro MaTepuaja
XHUMHHCCKHX PEAKIMM. 1o oryueckoe 00yuenne OK 01
Xumuteckoe paBHOBe- CKOpOCTh peakiyy, ee 3aBUCHMMOCTb OT PasiMYHbIX (paKTOPOB: MPUPOBI PEArHPYIOLINX BEIIECTB, KOHIEHTPAIMH PEarupyloUnX BEIIECTB, OK 02'
cue. TEMIIEPATyphl U TUIOIaH PEAKIMOHHOM N0OBEepXHOCTH. TemioBbie 3(eKThl XUMUUECKHX peakiui. JK30- ¥ 3HIOTEPMUUYECKUE, PEaKIIHN. 2 K 1. 4
Ob6patuMocTs peaximid. XuMIYecKoe paBHOBECHE M €T0 CMEIIEHHE MO JEHCTBIEM Pa3TNYHbIX (aKTOPOB (KOHIEHTPALHS PEareHTOB WM HPOXYK- MK 1.5.
TOB pEaKIHH, TaBICHNE, TEMIIEPaTypa) IS CO3AAHMS ONTHMAIBHBIX YCIOBHH MPOTEKaHUsI XUMHUIecKuX nporeccoB. [Tpunmun Jle Illatense MK 1.6.
IIpakTHyecKkoe 3aHATHE
Penrenne mpakTHKO-OpPHEHTHPOBAHHBIX 3aaHUI HA aHANHU3 (haKTOPOB, BIUAIONINX HA H3MEHEHHE CKOPOCTH XMMHYECKOM peakiuH, B T.4. C HO3H-
IMH 5KOJOTUYECKH 11e7IeCO000Pa3HOT0 MOBE/ICHUS B OBITY M TPY/AOBOI JEATENBHOCTH B LIENSIX COXPAHEHHS CBOETO 3J0POBbS M OKpYIXKaromen
HPHUPOTHON CPEJIBL. 2
Pemtenne npakTHKo - OpUEHTUPOBAHHBIX 33/aHUN Ha mpuMeHeHue npuHiuna Jle-lllatense 11d HaX0XKIEHUS HAPABICHUS CMEIIECHNUS PaBHOBECHUS
XUMUYECKOH Peakluy 1 aHaIu3 (aKkTOpOB, BIHAIONINX HA CMENICHHE XUMHUUECKOTO PABHOBECHS
Pa3gen 6. PacTBopbl 4
Tema 6.1. ITonsTHe 0 \ Conep:xaHue yuedOHOr0 MaTepuaja 2 OK 01.
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OK 02.

pacTBopax TeopeTnueckoe o0yueHue
PactBopenne kak Qusnko-xumudeckuil npouecc. PactBopsl. CriocoObl IpUroToOBIeHHsT pacTBOpoB. PacTBopumocts. MaccoBas OK 07.
JIOJIS PacTBOPEHHOTO BemecTBa. CMBICI TTOKa3aTesIsi IPeeNIbHO AOIyCTUMOM KOHIICHTPAIlMK U €r0 MCIOIb30BaHUE B OICHKE HKO- IK 1.4
JIOTHYECKOH 0E30IMacHOCTH. 2 [K L.5.
IIpaBuna 5KOJOTHYECKH LEIECO00Pa3HOTO MOBEACHUS B OBITY M TPYJOBOH AEATEIBHOCTH B IEIAX COXPAHEHHUS CBOETO 370PO- [K 1.6.
BbsSl M OKPYXKaIOIel IpUpogHON cpeaibl; OIIaCHOCTh BO3EHCTBUS Ha )KUBbIE OPTaHU3MBbI ONPEIEICHHBIX BEIECTB.
Pemenue npakTHKO-OPHEHTHPOBAHHBIX PACUYETHBIX 33JJaHUH Ha PACTBOPHI, HCIIOJIb3yEeMbIe B OBITOBOI M MPOU3BOICTBEHHOM
JIeATEeIbHOCTH YeIOBeKa

Tema 6.2. Ucciaenoa- | Coaep:kaHue yueOHOI0 MaTepuaJa 2 OK 01

HHe CBOMCTB pacTBOpOB | JlaGopaTopHbie 3aHATHE OK 02'
JlabopatopHras pabota «[IpUTOTOBICHHE PACTBOPOBY. OK 0 4'
IIpuroroBneHne pacTBOPOB 3aJaHHON (MaccOBOM,%) KOHLIEHTpALUU (C NPaKTHKO-OPUEHTHPOBAHHBIMU BOIIPOCAMHU) U OIpEeNICHUE cpe- K 1 4
JIbI BOJTHBIX PacTBOPOB. 2 K 1 '5
Pemenue 3a1a4 Ha IPUTOTOBJIICHUE PACTBOPOB K 1: 6:

IIpodeccuoHaIBHO-OPMEHTHPOBAHHOE COJlepPKaHNe(codepKAHNe PUKIATHOT0 MOAYJIA)

Pa3gen 7. Xumus B ObITY ¥ IPOU3BOICTBEHHOMH NeATEIbHOCTH YeI0BeKa 6

Tema 7.1. Xumus B 0b1- | CoepskaHue yueOHOro MaTepuaJia

TY ¥ IPOU3BO/ICTBEH- Teopernyeckoe o0yueHmne OK 01

HOI1 IeATeJILHOCTH 4e- | HoBeiimme TOCTHXEHUS XUMIYECKOH HAYKA M XUMHIECKOH TeXHONOTHH. Pob XMMuH B 0OecTiedeHHs SKONOTHIESCKO, SHEPTeTHYECKOH 1 TH- 2 OK 02'

JIOBEKAa IEeBOH 0€30MaCHOCTH, Pa3BUTHA MeJUIMHEL. [[paBiiia ToMCKa 1 aHAIIM3a XUMHYECKOH HH(POPMAIIUI U3 PAa3IMIHBIX HCTOYHHKOB (HAay4YHas H y4eOHO- OK 0 4'
Hay4Has JIUTepaTypa, cpecTBa MaccoBoil nHpopmanum, cetb MuTEpHET) OK 07
IpakTHyecKoe 3aHsITHE K 1 4
INonck m aHanu3 KeHCoB 0 NPUMEHEHNN XUMHYECKNX BEIIECTB M TEXHOJIOTHH C y4eToM Oyaymiei npogecCHoHaIbHON JIeSITebHOCTH K 1.'5_
10 TEMaM: BXXHEHIIINE CTPOUTENIBHBIE MAaTepHAaIbl, KOHCTPYKIIMOHHBIE MAaTEpPHAIbI, KPACKH, CTEKJIO, KepaMUKa, MAaTEPHAIIbI IS 3JIeK- TIK 1.6.
TPOHMKH, HAHOMAaTepHabl, TEKCTHIbHBIE BOJIOKHA, NCTOYHUKH SHEPTUH, OPTaHUYECKNE M MUHEpajbHbIe YHAOOpEHUs, JeKapCTBEH- 4
HBIE BEIIECTBA, OBITOBAS] XUMHMSI.
3ammra: [IpesncraBienue pe3yabTaToB pelieHHs] KeiicoB B (opMe MHUHHU-IOKIANA C Ipe3eHTaluel

IIpomesxxyTounas arrecTauus (3a4er) 2

Bcero 72
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3. YCJIOBUS PEAJIU3AIIUI TTPOT'PAMMBI JUCLUITIMHBI
3.1. TpeboBanusi K MHHUMAJILHOMY MATepHAIbLHO-TeXHHYECKOMY 00ecredeHnI0
Peanu3zanus nporpaMMbl AUCHUIUIHHEL TpeOyeT HaMU4Ius yaeOHOro kabuHeTa «XuMus»

ObopynoBanue yueOHOro KabuHera:

- IOCa0YHBIC MECTa 0 KOINIECTBY 00yJalOMUXCs;

- pabodee MeCTO MperojaBaTess;

- KOMIUIEKT y4eOHO-HArIAHBIX ocoOuid «O0Imas 1 HeopraHuieckas XuMusD», « OpraHudeckasi XuMUs»;
- KOJUIEKIIMH BEIIECTB UL Ta0OPaTOPHBIX U MPAaKTUIECKHX PaboT;

- HaOOPBI MAPOCTEPIKHEBBIX MOJIeeil MONIEKy,

- KOJUICKLIMH TIPOCTBIX U CJIOXKHBIX BEILECTB U KOJUICKI[HH IIOJUMEPOB;

- MIApOCTEPKHEBBIE MOJEIN MOJIEKY U KPUCTAJUIMIECKUX PEIIETOK;

- KOMIIIEKTHI XUMUYECKOH HOCYIbI;

- IpuOOPHI VISl IEMOHCTpALUii;

- ydeOHbIe QUIBMBI ¢ IeMOHCTpaLell 1ab0paTOPHBIX U NPAKTHIECKUX Pa0OT [0 HEOPTaHNIECKOH U OPraHMIeCKOH XHMHH;
- KOJUIEKIIHS TOPHBIX IIOPOJ ¥ MUHEPAJIOB,

- BBITSDKHO# 1Kad;

- CpeaCTBa IEPBHYHOTO ITOXKAPOTYIICHHS;

- MEUIMHCKAs alTeduKa.

TexHUYECKHE CPESICTBA OOYUCHHUS:

- HOyTOYK C JINIICH3HOHHBIM [IPOTPaMMHBIM 00ECIICYCHHEM U MYJIbTUMEAUATIPOCKTOP;

- tabnuia snekrponHas «llepuonuueckas cucrema Xumuueckux ementos .M. Menneneesay;
- TabnuIa 3NMeKTpoHHAast «PacTBOPUMOCTB COJIeH, KHCIIOT U OCHOBAHHIA B BOJIE;

3.2. UndopmanuoHHoe odecnevyeHue peaiu3aluy NporpaMmbl
IlepeyeHb pekoMeHIyeMbIX y4eOHbIX H3JaHMil, UHTepHeT-pecypcoB, J0NOJTHUTEILHOM JTUTEPATYPbI

OCHOBHBIE HCTOYHHKH:
1.I'abpuensn O.C., Octpoymo WN.I'., Cnankos C.A.. Xumus. 10 knacc. ba3ossiit yposenb. YueOnuk. AO "Mznarenscro [Ipocsemenue” 2023r.,

978-5-09-107640-0, Dnekrponnas popma ydeOHHUKA. (PG)KI/IM noctymna: 95C)
2. Tabpuemsin O.C., OctpoymoB W.I'., CnagkoB C.A.. Xumus. 11 xmacc. ba3oeiii ypoBenb.VueOuuk. AO "UsmarensctBo IIpocBerenue"

2023r., 978-5-09-107641-7, DnekrporHas Gopma yueOHHKA. (PG)KI/IM noctymna: 95C)
3. Pymsuruc I'.E., ®enapaman ©.I'. Xumus. ba3oblii ypoBers. Dnektponnas dopma yueonuka mis CIIO, AO "Uznatenscto "[IpocBernienue”

2024r., 978-5-09-115758-1, (Pe)KMM nocryna: 9bC)

JIOTIOHUTEIbHBIC HCTOYHUKH:

1.I'abpuensa O.C., Octpoymos W.I'. Xumus jutst mpodeccuii U crienuanbHOCTEH eCTECTBEHHOHAYYHOTO MPO(UIIS: ydeb. [l CTy/. yIpexIeHNH
cpen. mpod. obpasoBanus — 4-e u31., crep. - M.: M3narensckuii neHTp «Akamemus», 2018.- 400c.

2. Epoxun FO.M., KoBanésa U.b. Xumust 1uist mpodeccuii i CrelHaIbHOCTeH TEXHHYECKOTO H €CTECTBEHHOHAYYIHOTO MPpOodMIIst: yuel. s CTy.
yapeskIeHnit cpent. mpod. obpazoBanus — 5-¢ 3., crep. - M.: M3narensckuii neHTp «Akagemus», 2018.- 496c¢.

3.3axaposa T.H., ['ononésa H.A.. Opranudeckass XuMust: yaeb. LIS CTYI. YUPEKICHHN cpell. mpod. obpasoBaHus — 2-¢ U3L., ctep. - M.: U3na-
TENILCKHUN LEHTp «AKanemusi», 2018.- 400c.

4.T'abpuemnsta O.C., Octpoymo W.I'. Xumust [yt npodeccuii U CriequaibHOCTeH TEXHHIECKOro MPOoGIIIs: yuel. JUIs CTy. YIpeKIeHUH Cpes.
mpod. o6pazoBanusi — 7-€ u3., crep. - M.: 3natensckuii ueHtp «Axagemmsi», 2018.- 272¢.

5.I'abpuensa O.C. Xumus a1 npodeccuii 1 CreruanbHOCTel ecTecTBeHHOHayyHoro npoduns. M.: Mznarenbckuit neHTp «Akanemusi», 2012.
6.I'abpuensa O.C. Xumus. 10 kinace. YriryOneHHBIH ypoBeHb: yaeOHOe TOCo0He /2-€ H3.,CTePEOTHII.

M.: Ipoda,2014.- 366c¢.

7. 0.C. Xumus. 1 1kmace. [IpodunbHbiil ypoBeHb: yuebHOE mOcobHe 11t 0011e00pa3oBaTeNbHbIX yUpexaeHuit /15-¢ u3m.,cTepeoTHil.

M.: JIpoda,2013.- 398¢

8.I'abpuemsin O.C., Octpoymo W.I'. Xumust 1uist mpodeccuii U CienHanbHOCTEH COHAIBHO-DKOHOMHYECKOTO H TyMaHHUTapHOTo mpoduneii. M.:
W3parenbckuii neHTp «Axagemusi», 2012.

9.I'abpuensta O.C., OctpoymoB W.I'. Xumust 11t mpodeccuii crenuanbHOCTe! TeXHIIeckoro npodmrst. M.: M3naTensckuil HeHTp «AKafeMus,
2012.

10.T'a6puemnsia O.C. , OctpoymoB W.I'., Xumust (6a30Bbiit yposens) 10 kimace «OJIMA-yueGuuk», 2010

11.I'abpuensn O.C., Octpoymos W.I'., Xumus (6a30Bbiii ypoBens) ,11 kmacc «OJIMA-yue6ruK», 2010.

12.Pynsutuc I'.E., ®enpaman O.I'., Xumust 10 kmacc 6a30Bsiii yposens, M., [Ipocsemenne, 2008

13.Pymautuc I'.E., ®enpaman O.I'., Xumust 11 kmacc 6a30Bsiii yposens, M., [Ipocsemenne, 2008

3.3. loctynmHocTh AJIst yyacTHHKOB ¢ OB3
Jomyctnmast Hozomorndueckasi (-ue) rpymma (-bl):
- HapylLIeHHE CIIyXa;
- C1abOoCIIBIIIAIINE;
- HapyLIEHHE PeuH;
- DIUJICTICHS;
- caxapHblii auader;
- 3[1P B yacTH mearoruyecKoi 3amyImeHHOCTH



COO (npeamerHsie pe3ynbTathl o aucuumuinae) 1 GT'OC CIIO.

4. KoHTpOJIb U OLIEHKA Pe3y/IbTATOB 0CBOCHHUSI 0011e00Pa30BaTe/IbLHOM IMCHUIIIMHBI

KoHTpo/Ib W OLleHKa PacKpHIBAIOTCS uYepe3 NUCLUIUIMHAPHBIC PE3yJIbTaThl, YCBOCHHBIC 3HAHHS U MPHOOPETCHHBIC CTYACHTAMH YMEHUS,
HanpapJeHHbIC Ha ()OPMHUPOBAHUE OOIIUX U MPOPECCHOHANBHBIX KOMITETCHIIMH.

KoHTposb U OLleHKa pe3yiIbTaToB 00YYCHHsI OCYLIECTBIISIETCS MPEHoJaBaTeeM B MPOLECCe MPOBEICHHs MPAKTHICCKHUX 3aHATHH H adopa-
TOPHBIX Pa0OT, TECTUPOBAHMS, a TAK)KE BBINOIHECHHUS OOYyYarOLUIMMUCS MHAMBUIYAIbHBIX 3a[aHUii, IPOCKTOB, HCCIIEJOBaHuil. Pe3ynbraTel 00y-
YEHUS ONPEICISAIOT, YTO 00YUYarOLIHecs AOJDKHBI 3HATh, IOHUMATh U IEMOHCTPUPOBATH 0 3aBEPLICHUH U3YUSHUS TUCIUILIIAHBL.

s popmMupoBaHHs, KOHTPOJIS U OLICHKH PE3yJIbTAaTOB OCBOCHHMS YU4eOHOM MUCHHMIUIMHBI UCTIOIB3YETCS CHCTEMA OLICHOYHBIX MEPOIPUSTHH,
MIPECTABILIIONIAst COOOW KOMIUIEKC y4eOHBIX MEPOIIPUSATHIA, COTJIACOBAHHBIX C pe3y/bTaTaMy 00yueHUs U ChOpMYIUpoBaHHbIX ¢ ydyetom OI'OC

Ne

OK/MK

Monayas/Paznen/Tema

Pe3yabTaT 00yueHus

Tunbl 0EHOYHBIX MEPONPUATHIT

OcHOBHOE coep:kaHue

Paznen 1. OCHOBBI CTPOEHHSI Be-
IeCTBa

@D opMyaIupoBaTh Ha30BbIE MOHATHS U
3aKOHbI XUMHUH

11

OK 01

CTpOeHI/IC aTOMOB XUMHUYECKHUX
DJIEMEHTOB U IpUpoaa XUMUYECKOU
CBA3H

CoCTaBIIATh XUMHUYECKUE (POPMYITBI
COEIMHEHHI B COOTBETCTBHU CO CTEIE-
HbIO OKHCIIEHUs XUMHYECKHX dJIeMeH-
TOB, MCXO/IS U3 BAJICHTHOCTH U 3JIEK-
TPOOTPULIATENBHOCTH

1. Tect «CTpoeHHE aTOMOB XHMHYECKUX JJIEMEHTOB
U IIPUPOJIa XUMUYECKOI CBSI3U».

2.3a1a4u Ha COCTABJICHUE XUMHYCCKHUX (pOpMYIT
JIBYXaTOMHBIX COSIMHEHHH (OKCHIOB, CYIb(UIOB,
THAPUIOB H T.IL.).

3. 3ajaHKs HA UCTIOJIL30BAHUE XUMHYECKOW CUMBO-
JIMKU U Ha3BaHUIl COEMHEHNH 110 HOMCHKIIAType
MEXIYHapOIHOTO COI03a TEOPETHIECKON U IpH-
KJIaTHOM XMMHU U TPUBUAJIBHBIX Ha3BaHUMN IS
COCTaBIICHHSI XUMHYECKUX (POPMYII JBYXaTOMHBIX
coeTMHEeHHH (OKCHIOB, CYIIb(UIOB, THAPUIOB U
T.I.) U IPYTUX HEOPraHUYECKUX COCIMHEHUH OT-
JIETBHBIX KIacCcOB

1.2

OK 01
OK 02

IMeproanyeckuii 3aKoH 1 TabIHIA
JI.W. MenneneeBa

XapakTepu30BaTh XUMHYCCKUE DIICMEH-
TBI B COOTBETCTBHH C HX TOJIOKCHHEM B
MEPUOANIECKON CHCTEME XUMHIECKUX
snemeHToB /1. MenneneeBa

1. Tect «MeTtaHuecKue / HEeMETAUTMYECKHE CBOM-
CTBA, 3JIEKTPOOTPULIATENILHOCTb U CPOJICTBO K BJICK-
TPOHY XUMHYECKUX HJIEMEHTOB B COOTBETCTBHE C X
3JICKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IIEPUO-
JINYECKOil cUucTeMe XMMUYeCKHX deMeHToB J[.1.
Menpeneesay.

2. IpakTHuecKue 3aJaHusl Ha YCTaHOBJICHHUE CBS3U
MEXK/1y CTPOCHUEM aTOMOB XUMUYECKHX SJIEMEHTOB
U TIEPUOJIMYECKUM U3MEHEHHEM CBOWCTB XUMHYE-
CKHX DJIEMEHTOB M UX COEJMHEHHI B COOTBETCTBUU
¢ nonoxenueM Ilepuoguueckoii cucreme.

3. [1paKTUKO-OpPUEHTHPOBAHHBIE TEOPETUUECKHE
3a/IaHMsI Ha XapaKTePU3aIHI0 XHMHIECKIX JICMeH-
TOB: «MeTa/uinuecKue / HeMEeTaUTnYeCKHE CBOMCT-
Ba, AJIEKTPOOTPHUIIATETBHOCTD U CPOJCTBO K 3JIEK-
TPOHY XHMHYECKHX JIEMEHTOB B COOTBETCTBHE C HX
9JIEKTPOHHBIM CTPOCHHEM U TIOJIOKEHHEM B IEPHO-
JINYECKOI CHCTEME XMMUYECKHUX JIEMEHTOB

JI.1. MenneneeBa»

Pazaen 2. XuMuuyecKkne peakuuu

XapaKTepu30BaTh THIbI XHMHYECKHX
peakumii

KonrtposabHas pa6ora
«CTpoeHHe BelecTBa H XUMHYECKHE PeaKum»

2.1

OK 01
OK 04

Tunbl XUMHUECKUX peaKIi

CocTaBIIsITh pEAKLUH COSTHHEHNS,
pa3ioXkeHHs, OOMeHa, 3aMeIeHNs,
OKHCITUTEIILHO-BOCCTAaHOBHUTEIHHBIC
peakuumu

1. 3ajgaun Ha cocTaBIeHHE YPaBHEHHN peaKInii:

— COeIIMHEHVISI, 3aMEIeHIs, Pa3JIOKeHNUs, 0OMeHa;
— OKHCIIUTEIHHO-

BOCCTaHOBHUTEIBHBIX PEAKIHH C HCTIONH30BAaHHEM
MeTo/1a IIEKTPOHHOTO OaaHca.

2.3aa4n Ha pacyeT Macchl BEleCTBA WIIH 00bEMa
ra30B 10 H3BECTHOMY KOJIHYIECTBY BEIECTBA, Macce
WK 00BEMY OJJHOTO U3 YYACTBYIOIIHUX B PEAKIIIH
BEILECTB; PaCYETHI

Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) IPOLYKTOB
peaKIyH, eCIIM OTHO U3 BEIIECTB HMEET IPUMECH

22

DJEKTPONUTHIECKAs! IUCCOLHALIS U
HMOHHBIH 00MEH

CocTaBlIsiTh YpaBHEHHSI XUMUYECKUX
peakIuH HOHHOTO OOMEHa ¢ yJacTHeM
HEOPTraHHYECKHX BEIIECTB

1. 3aaHus Ha COCTAaBJIEHNE MOJIEKYIAPHBIX U HOH-
HBIX peakIfii ¢ yuacTHeM KHUCIIOT, OCHOBaHUN U
coleii, yCTaHOBICHHE H3MEHEHUS KUCTIOTHOCTH
cpensl

2. JJaboparopHast padota "Tunbl XUMHYECKUX pe-
akmumif"

Pazgen 3. CTpoeHue u cBoiicTBa
HEOPraHMYecKUX BellecTB

HccaenoBaTh CTPOEHHE M CBOHCTBA
HEOPraHUYeCKHX BellecTB

KonTtpoabHas padora
«CBoiicTBa HEOPraHMYECKHX BEIIECTB)»




Ne OK/IIK Mogayas/Paznen/Tema PesyabTaT 00y4eHus Tunbl 0LIEeHOYHBIX MePONPUATHIT
3.1 OK 01 Krnaccuduxarmst, HOMEHKIATypa U Knaccudunuposars HeopraHH4ecKue 1. Tect «HomeHKknaTypa 1 Ha3BaHUE HEOPraHuye-
11K 1.4 CTpPOCHHE HEOPTaHMIECKHX BEIIECTB |BEIIECTBA B COOTBETCTBUH C HX CTPO€- | CKUX BEIIECTB HCXOAS U3 HX XUMHUYECKOH (hOpMyIIbI
K 1.5. HHEM WM COCTaBJIE€HUE XUMHUYECKOH q)opmym:l UCXOJI U3
Ha3BaHUS BENIECTBA [0 MEXyHapOAHOH HIIH TPU-
[IK 1.6. BUANILHOI HOMEHKIIATYpEY.
2. 3ajauu Ha pacyeT MacCOBOM J10JIM (Macchl) XH-
MHYECKOTO JJIEMEHTA (COSUHEHHs) B MOJICKYJIe
(cmecn).
3. IlpakTuyecKue 3aAaHusl IO KIacCHDUKALMH,
HOMEHKJIAType H XUMUYECKUM (GopMyriaM Heopra-
HHYECKHX BEIECTB PA3IIMYHBIX KJIACCOB.
4. IIpakTH4ecKue 3a/laHUs Ha ONPEAEIICHUE XUMHU-
4YEeCKOIl aKTUBHOCTH BELIECTB B 3aBUCHMOCTH BUJIA
XUMHYECKOH CBSI3H ¥ THIIA KPHCTAJLIMIECKOH pe-
HIETKU
3.2 OK 01 Du3MKO-XUMHYECKHE CBOHCTBA He- | YCTaHABIMBATh 3aBUCUMOCTh (u3uko- [ 1. Tect «OcoOeHHOCTH XMMUYECKHUX CBOHCTB OKCH-
OK 02 OPraHHYECKHX BEIIECTB XHMHYECKHX CBOHCTB HEOPTAaHHYECKUX |I0B, KHCIIOT, OCHOBAHHHN, aM(OTEPHBIX THAPOKCH-
IIK 14 BEILIECTB OT CTPOCHUS aTOMOB U MOJIe- | TOB U coueit».
K 1.5. KyJI, @ TAKXK€ TUIAa KPUCTAIUINYECKOI 2. 3apaHus Ha CoCTaBJIeHNE YpaBHEHUI XUMHYE-
peleTkn CKHX PeaKIHi ¢ yJacTUEM MPOCTHIX H CIIOMKHBIX
TIK 1.6. HEOPraHHYeCKHX BEILECTB: OKCHI0B METaJLIOB,
HEMETaJUIOB ¥ aM(OTEPHBIX IEMEHTOB; HEOPTaHU-
YECKHUX KUCIIOT, OCHOBAHUH M aM(pOTEPHBIX THIPO-
KCHJIOB, HEOPTaHUUECKHUX COJIEH, XapaKTepU3yIo-
KX UX CBOMCTBA H CIIOCOOBI MOIyUEHUS.
3. IIpaKTUKO-OpHEHTHPOBAHHBIE TEOPETHICCKHE
3a/1aHUsI Ha CBOICTBA U ITOJTy4eHHE HeOpraHHde-
CKHX BELIECTB
33 OK 01 Unentudukanus Heopranudeckux  |MccnemoBats kadectBeHHbIe peakiuun | 1. [IpakTHKO-OpHEHTHPOBAHHbIE 3aJaHUs [0 CO-
OK 02 BEILECTB HEOPraHMYECKHX BEIECTB CTaBJICHUIO XHMHYIECKHX PEaKIUii C ydacTHeM He-
OK 04 OpPraHUYECKUX BEIIECTB, UCIOIb3YEMBIX IS UX
uaeHTHGHUKAINH.
2.JTaboparopnas pabora: “UMneHTnduxanus Heop-
TaHMYEeCKUX BEIEeCTB”
4 Pasnen 4. CTpoenue u cBoiicTBa HcenenoBats crpoenne u ceoiicta | KonTposbnas padora
OPraHuYecKHuX BellecTB OpraHu4eCKuX BellecTn «CTpOﬂ-ﬂlQ M CBOJIiCTBa OPraHu4YeCKUX BEIIEeCTB»
4.1 OK 01 Knaccnduxanms, ctpoeHne u Ho- Knaccndumuposars oprannueckne 1. 3aganus Ha cOCTaB/IEHNE HA3BAHMI OpraHuJe-
K 1.4 MEHKJIaTypa OPTaHHYECKHX BEIIECTB |BEIIEeCTBAa B COOTBETCTBUH C HX CTPO€-  |CKUX COeJHHEHHI O TPUBHUATIBLHOM HIN MEXIyHa-
IIK 1.5. HHUEM POZHOI CHCTEMAaTHYEeCKOH HOMEHKIIAType.
2. 3a7aHus Ha COCTABIIEHHUE TOJIHBIX U COKpAILEH-
MK 1.6. HBIX CTPYKTYPHBIX (QOPMYI OpraHHYECKHX BELIECTB
OT/IeNBHBIX KIIACCOB.
3. 3aiaum Ha omnpezieNieHne mpocreinrei GopmyITs!
OpraHHYecKOH MOJEKYIBI, HCXOIS U3 DIEMEHTHOTO
coctaBa (B %)
4.2 OK 01 CBolicTBa OpraHUYECKHX COeMHe- | YCTaHaBIMBATh 3aBHCHMOCTh (GHM3KKO- | 1. 3amaHus Ha cocTaBIeHHE YPaBHCHUH XHUMHIC-
OK 02 HUi XHMHUYECKHX CBOMCTB OpPraHMYECKUX CKUX PEaKILHii C yHacTHEM OPTaHUYECKHUX BEIIECTB
OK 04 BEILIECTB OT CTPOCHUS MOJIEKYJ Ha OCHOBAHMU UX COCTaBa M CTPOCHUSI.
TIK 1.4 2. 3ajiaHus Ha COCTABIICHNE YPaBHEHHI XUMHIe-
K 1.5. CKHX peaknuii, HWITIOCTPUPYIOMUX XUMUIECKUE
CBOIfCTBA C y4eTOM MEXaHU3MOB IIPOTEKAHUS JaH-
[K 1.6. HBIX PEaKIUi 1 TeHETHYECKOH CBS3H OpPraHMYeCKUX
BEIIECTB Pa3HBIX KIACCOB.
3. PacueTHbIe 3aja4¥ IO YPaBHEHUSM PEAKIHH C
y4acTHEeM OPTaHUYECKHX BEIIECTB.
4. JlaboparopHas pabota “TIpeBpariieHust opraHu-
YECKUX BEUIECTB IPH HarpeBaHuu"
43 OK 01 Wnentndukanys opraHnueckux HccnenoBate kayecTBeHHbIE peakuuy | 1.JIpakTHKO-OpHEHTHPOBAHHBIE 3a/IaHUS 10 CO-
OK 02 BEILECTB, UX 3HAUCHHE U IPUMEHE- | OpraHWYECKUX COSTUHEHHH OTACNBHBIX |CTABJICHUIO XUMHUYECKHX PEAKIHil C y4acTHEM Op-
OK 04 HUE B OBITOBOM M MPOU3BOJICTBEHHOM | KJIacCOB TaHUYECKUX BEIECTB, B T.U. UCTIOJIb3YEMBIX JJIS UX
TIK 14 JESATEIbHOCTH YEJIOBEKA UACHTU(DHUKAMH B OBITY U TPOMBIIIIICHHOCTH.
IIK 1.5. 2.JJaboparopHast pa60:ra: “I/IueHmQ)nKaunﬂ”()pra-
HHYECKHX COCAUHEHUH OTIENbHBIX KIIACCOB
[IK 1.6.
5 Pa3zpen 5. Kuneruueckue u Tepmo- | XapakTepu3oBaTh BIHSIHHE PA3/IH4-
JUHAMHYeCKHe 3aKOHOMEePHOCTH  [HbIX ()aKTOPOB HA PABHOBeCHE H
NPOTEKAHUS] XHMHYECKHX PeaKIuii | CKOPOCTh XHMHYECKHX PeaKIuii
5 OK 01 CKOpOCTh XUMIYECKHX PEaKIHiL. XapakTepHu30BaTh BIUSIHHE KOHIEHTpa- |[IpakTHKO-OpHEeHTUPOBAHHEIE TEOPETHIECKUE 3a1a-
OK 02 XHMMHYECKOE paBHOBECHE LMY PearupyIoINX BEIIECTB U TEMIIC- | HHS Ha aHAJIU3 (aKTOPOB, BIUSIONINX HAa H3MEHE-

paTypsl Ha CKOPOCTh XUMUYECKUX PeaK-

HHUE CKOPOCTH XUMUYIECKOU peaknuu. HpaKTI/IKO-




Ne OK/IIK Mogayas/Paznen/Tema PesyabTaT 00y4eHus Tunbl 0LIEeHOYHBIX MePONPUATHIT
IIK 14 i OPHMEHTHPOBAHHEIC 3a1aHHs Ha IPUMEHEHUE IIPHUH-
MK 1.5 XapakTepru3oBaTh BIUsHHE n3MeHeHns |1uma Jle-1llaTense 11t HAXOXKISHHS HAIPaBICHHS
K 1' 6. KOHLICHTPALIMH BEILECTB, PEAKLMU CPe- | CcMeleHns paBHOBECHSI XUMUYECKON PEaKLK 1
O bl U TEMIIEpaTyphl Ha CMEICHHE XH-  |aHaIu3 (h)aKTOPOB, BIHUSIONINX Ha CMEIICHHE XUMH-
MHYECKOTO PaBHOBECHS YEeCKOTO PaBHOBECHS
6 HccnenoBaTh HCTHHHBIE PACTBOPLI €
Paspen 6. PacTBopsl a p P
3a/JaHHBIMH XapaKTePHCTUKAMU
6.1 OK 01 IMonsTHE 0 pacTBOpax Pa3nuyaTh HCTUHHBIE PAaCTBOPHI 1. 3aga4un Ha IPUTOTOBJICHUE PACTBOPOB.
OK 02 2. IlpakTHUKO-OpHEHTHPOBAHHEIE PACUECTHEIE 3a/1a-
IIK 14 HH Ha JMCIIEPCHBIE CUCTEMBI, UCII0/Ib3YEMBIE B
K 1.5 OBITOBOI U IPOM3BOCTBEHHOM JESTEIHHOCTH de-
- JIOBEKa
[IK 1.6.
6.2 OK 01 HccnenoBanue CBOWCTB pacTBOPOB HccnenoBath (PU3UKO-XUMUYECKHE JlaGopaTopHas pabora
p P paTopHasi p
OK 04 CBOMCTBA UCTUHHBIX PACTBOPOB “IIpuroToByI€HUE PacTBOPOB”
K 1.4
[K 1.5.
[IK 1.6.
1 MpodeccuonaLHO-OPHEHTHPOBAHHOE cOJep:kaHue (coepKaHue NPUKJIATHOTO MOLYJIs)
7 Paznen 7. OueHuBaTH NOCJEACTBHSI OBITOBOM 1 |3amuTa Keiica (¢ yueTom Oyayuieii mpodeccuo-

Xumus B ObITY H IPOH3BOJCTBEH-
HOM JIeATeJIbHOCTH YeI0BeKa

HpOl/l3B0}ICTBeHHOﬁ AeATeJIbHOCTH
YeJIOBEKA ¢ MO3HIHI K00 MYeCKOM
0€30MmacHOCTH

HAJILHOH eI TeIbHOCTH)

OK 01
OK 02
OK 04
OK 07

K 1.4

[IK 1.5.
IIK 1.6.

Xumus B ObITY U IIPOM3BOACTBEHHOMH
JIEATEILHOCTH YeJIOBEKa

O11eHUBAaTh OCJIEACTBHS OBITOBOM 1
MIPOM3BOJICTBEHHOM JIESATEIILHOCTH Ye-
JIOBEKA C TIO3MIINH IKOJIOTHUECKON
0e30MacHOCTH

Keiic (¢ yaerom Oymyieii mpodeccHOHaTbHOM
JIeSATEIbHOCTH)

BozMoykHBIE TeMBI KeHCoB:

1. I[ToTenieHue KiMMara ¥ BLICBOOOXKIEHHE ra30-
BBIX THIPATOB CO JTHA OKEaHa.

2. Bynymue MaTeprals! 1Uist aBUa-, MaIlHHO- ¥
puOOPOCTPOCHUSL.

3. HoBble MaTepuasibl 1J1sl COJTHEUHbIX OaTapei.

4. JlekapcTBa Ha OCHOBE PaCTHTENBHEIX IIPENApPaTOB




Pa3paboryuk:

T'BIIOY Bupcknii
MHOTOIIPOQ MIILHBIN
podheCCHOHAILHBIA

KOJUIEIK
(Mmecto paboThI)

[PENOIABATEND
(3aHUMaeMasi TOJDKHOCTBD)

H.X.IIlaiitnyposa

(mHUTMATE, GaMuTHs)

Pabouas nporpamma mpoiuia coaepkatenbHyto skcreptusy B ' BIIOY bupckuii MHOTONpOdUIBbHBIN
npodecCHOHAIBHBIN KOJIEIXK

JKCHepThI:

I'BIIOY Bbupckuii
MHOTOIIPOQWILHBIN
npodeccuOHaIbHbIN
KOJLIE K

(MecTo paboThI)

I'BIIOY bupckwnii
MHOTOIIPOQWIILHBIN
npodeccuOHaILHbIN

cTapIIui

METOAMCT

(3aHMMaeMast JOIKHOCTH)

PykoBoautens MO IUCHUIUINH

KOJIJICK

(mecTo paboTHI)

00111€00pa30BaTEIHHOIO IUKJIA

(3aHMMaeMast TOJDKHOCTB)

M.E.JIy3aanna

(MHUIMANBL, haMUITus)

I'.P.JIockyToBa

(MHHIHAIBL, (aMAITHS)



