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PaGouas mporpamma o0rieo6pazoBaTeTbHOTO Y4eOHOTO TIpeaMeTa « XUMHUs MpeTHa3HaueHa s
peanu3anuy OCHOBHOW mpodeccroHanbHOl oOpasoBaTenbHON mporpammbl CIIO Ha 6a3e OCHOBHOTO
o0riero oopa3zoBaHus ¢ OJHOBPEMEHHBIM MOTYYEHUEM CPEIHEr0 001ero 00pa3oBaHHsI.

ITporpamma pazpaboTaHa ¢ yueTom:

- ®deneparsHOTO rOCyIapCTBEHHOTO 00pa3oBaTeIHLHOTO CTaHIapTa CpemHero
npoecCHOHANBHOTO 00pa3zoBanus mo crneuuanbHocTH 09.02.07 «HpOpPMaMOHHBIE CHCTEMBI U
nporpaMMupoBaHue»( KBaTH(HKAIK: pa3paboTyuk BeO ¥ MYyJIbTUMEIUHHBIX  [PUIOKCHHUI)
YTBEP)KICHHOTO TPHKa3oM MuUHHCTEpCTBA 00pa3oBaHWs M Haykm oT 9 mexabpss 2016r. Ne 1547, c
W3MEHEHUSIMU H JionoynHeHussMu 17 pekadbps 2020 r., 1 centsOps 2022 r  (3aperucTpupoBaH
MunuctepctBoM roctuiimu Poccutickoit deneparuu 26 nexadps 2016r. Ne44936.

- IlpumepHoii pabodeii mporpaMMoii 001e00pa3oBaTENbHON yUeOHON MUCIIUILTHHBI «XUMUS
(6a30BBIi ypoBeHB) s NpodeccuoHambHBIX 00pa3oBarenbHbIX opranu3anuii (Mockea, ®I'BOY 10
HPIIO,2022r)

- yueOHOro IJIaHa JaHHOW CIEIHATbHOCTH, YTBEPKICHHOTO IPUKA30M TUPEKTOpa TeXHUKyMa No
Ne(09-01-85 ot 16.02.2023 .

Opranunzanus-paspadorunk: I'BIIOY KK «AMT»

Pa3zpaboruuk: 10.B.13Beposa, [IPENOaBaTellb €CTECTBEHHOHAYYHBIX
nuctumuinH [ BITIOY KK «AMT»

PenienseHTsr: E.H.3amuxoBckasi, INpenogaBaTellb €CTECTBEHHOHAYYHBIX
qucnurnH, 'BIIOY KK «ApmaBHpcKuil HOpUAMYECKUI
TeXHUKyM». KBamudukanmuss 1o  JUIIIOMY:  XHMHK,
IIpenoaBaTeilb

E.A.buprokosa, MIPENO/IABATEINb XUMUHU BBICIIEHN
kBamuukannonHoit kareropuu, ' bIIOY KK ApmaBupckuii
MeAMIMHCKUI Kouteqk. Kpamudukauus mno guiuiomy:
WHXEHEP-XUMHUK-TEXHOJIOT

COAEP/KAHUE
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1.TIACIIOPT PABOYEM ITPOT'PAMMBbBI
1.1.MecTO JTUCUMIJIMHBI B CTPYKTYpPe 0CHOBHOM npodeccHoOHATIbHOMI

o0pa3oBaTeIbHON NPOTrPaMMBbI

OOmeobpa3oBarenbHas JUCHUIUIMHA «XUMHs» H3ydaeTcs Ha 0a30BOM YpOBHE
o0mieo0pa3oBaTeIbHOTO  IMKJIA  y4eOHOro  IjlaHa  OCHOBHOW  Mpo¢ecCHOHATbHOU
obpa3zoBarenbHoil mporpamMMbl B cooTBeTcTBUU ¢ PI'OC CIIO, mo cneuuansHoctu 09.02.07
«n(popmaiioHHBIE CUCTEMBI M TPOTrpaMMHUpOBaHUE» (KBadu(uKanus: pa3paboTuuk BeO U
MYJIbTUMEIMIHBIX TTPUIIOKEHHN).

TpynoemMkocTh Ha 0a30BOM YpOBHE MUCHMIUIMHBI «XUMHs» cocTaBiser 68 uaca u3
KoTopeix 60 daca - 6a30BBI MOAYNB(6 pa3nenoB) u 8§ 4acoB mMpUKIaAHONW Momynb(l pasmen)
BKJTIOYAOIIUI MTPAKTHKO - OPUEHTHPOBAHHOE COJCPIKAHNUE.

[TpuknagHoil Moxyns BKIOYaeT B ceOs onuH pasaen. Pazgen 7 «Xumus B ObITY U B
IIPOU3BOJCTBEHHON JEATEIIBHOCTH 4YEJIOBEKa» pEeaau3yeTcsi B BHUJAE KEHCOB, CBSA3aHHBIX C
HKOJIOTHYECKOW OE30MacCHOCThI0 M OLEHKOW TOCIEACTBHIA OBITOBOM W TPOW3BOACTBEHHOMN
JesITeNbHOCTH OyayIiel npodeccunoHanbHOM e TeIbHOCTH 00yYarOIIUXCsl.

1.2. llesin ¥ MUIaHUPYeEMBbIe Pe3yJabTAThI 0CBOECHHS THCIHUTIIAHBI
1.2.1 leau u 3a7a4u AUCUUIJIMHBI.

CDOpMI/IpOBaHI/Ie Yy CTYACHTOB IPCACTABJICHUSA O XUMHUYECKOU COCTaBJ'IHIOH_[CI‘/‘I
GCTGCTBGHHOHaquOﬁ KapTUHBI MHpPAa KaK OCHOBBI IPHUHATHUA pGHIeHI/Iﬁ B JKHU3HCHHBIX H
MMPONU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOT'O ITOBCACHHA B HpHpO[{HOfI cpeac.

321,[[8.‘11/1 JAUCIUITIINHBI

1)chopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUsI XUMHUECKUX MPOLECCOB U
ABJICHUN B OKpYKAaloLEHd cpeAe, LENOCTHOW HayyHOW KapTHUHBI MHUpPA, B3aUMOCBS3M U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2)p83BI/ITI/Ie YMCHHA COCTABJIATH q)OpMyJ'II)I HCOPTraHNUYCCKUX U OPraHUYCCKHUX BCUICCTB,
YpaBHCHUA XUMHUYCCKUX peaKHHﬁ, OOBICHATh HX CMBICJI, HHTCPIIPETUPOBATHL PC3YJIbTAThI
XUMHUYCCKUX SKCIICPUMCHTOB,

3)chopMHpoBaTh HABBIKM MPOBEAEHUS MPOCTEHIINX XMMHUYECKHX 3KCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUNH C COOJIOZCHHEM TMpaBWil 0Oe30macHOro oOpalleHust ¢ BellecTBaMH U
1a00paTOPHBIM 000PYIOBaHHEM;

4) Pa3BUTh YMCHUS UCIIOJIL30BATh I/IH(I)OpMaI_[I/IIO XUMHYCCKOI'O XapaKTepa U3 pa3jIMdIHbIX
HNCTOYHUKOB,

5)C(I)OpMI/IpOBaTL YMCHHS TPOTHO3UPOBATH IMOCJICACTBUA CBOEM MEATEIbHOCTH U
XUMHYCCKUX IMPUPOJAHBIX, OBITOBBIX U MMPOU3BOACTBCHHBIX IPOUCCCOB;

6)chopMHpoBaTh MOHMMAaHHE 3HAUYUMOCTH JOCTIKEHMH XUMHMYECKOW HAyKu H
TEXHOJIOTUH JUI Pa3BUTHS COLUMAIBHON U MPOU3BOJCTBEHHON CEPHI.



Koa n
HaMMeEHOBaHMeE
bopmupyembIx
KOMIIeTeHIIU

[Inanupyembie pe3yabTaThl 0CBOEHHUS THCHMILINHBI

OK 01. Beibupats
CIOCOOBI pelICHNUs 3a71a4
npoecCHOoHABLHOM
JESITEIIBHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

O01mue

I[I’ICHI/IIIJII/IHapHLle

B uyactu TpPyIOBOro BOCHMTAHHMS: - TOTOBHOCTH K
TPYAY, OCO3HAHKE [ICHHOCTH MacTePCTBa, TPYI0JIt00uE;
- TOTOBHOCTD K aKTHBHOM eI TeIIbHOCTH
TEXHOJIOTUUECKON M COUMAaJbHOM HaNpaBJIE€HHOCTH,
CITIOCOOHOCTh WHULIMUPOBATb, IJIAHUPOBATH u
CaMOCTOSITEJIbHO BBIIOJIHATh TAKYIO ACSITEIBHOCTD;

- MHTEpeC K Pa3In4yHbIM chepam mnpodeccruoHaTbHOU

JeSITEIbHOCTH,
Osiagenue YHHBepcaIbHbIMH Y4eOHBIMHU
NMO3HABATeJbHBIMHM  JAelicTBUSIMH: a) 0a3oBble

JOTrHYeCKHe JeHCTBHA:
- CaMOCTOSITENILHO (JOPMYJIUPOBATh M AKTyaJIM3UPOBAThH
po0IIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBHI/IBaTI) CyIHeCTBeHHLIﬁ HpI/I3HaK N
OCHOBAaHUA JJIA Cp ABHCHHMSI, KHaCCI/I(bI/IKaI_H/H/I nu
00001IeHN S,

- OIIpE€ACIIATh LHCIIU ACATCIIBHOCTH, 3a/laBaTh IMapaMETPhbL
" KpUTCPHUU UX NOCTUIKCHUSA,

- BBIABJISITB 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B
paccMaTpuUBACMBIX SABJICHUAX,

- BIAIETh CHCTEMOM XHMHYCCKUX 3H3.HHI>1, KOTOpas BKIIOYACT:

OCHOBOIIOJIararoime IIOHATHUA (XI/IMI/I‘ICCKI/Iﬁ OJICMCHT, aToM,
SNIEKTPOHHAsT 000J0YKa atoma, s-, P-, d-3JeKTpOHHBIE OpOUTAIH
aTOMOB, HOH, MOJEKyJa, BaJICHTHOCTb, 3JE€KTPOOTPHLATENIBHOCTD,
CTCIICHb OKUCJICHUA, XUMHUUYCCKas CBA3b, MOJIb, MOJISIpHasd Macca,
MOJISIDHBIH  00BEM, YTJIEPOIHBIH CKeNleT, (DyHKIMOHAIbHAs TpyIa,
panukan, H30MEPHUS, H30MEPBI, TOMOJOTMYECKUM psid, TOMOJIOTH,
COeIMHEHMUS,

Oenkn),

YIIIEBOLOPO/BL,
OMOJIOTUYECKH aKTHBHBIC BemlecTBa (YIJIEBOJbBI, JKUPBI,

KHCIIOpOA- nu a30TCoACpKaIneC

MOHOMEp, TIOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEeHMSI, KPUCTAITNYECKAsl PEIeTKa, TUITHI XHMUYECKUX peaKInil
(OKUCIHUTENTFHO-BOCCTAHOBUTEIBHBIC, JK30- U DHJIOTEPMHUYECKHUE,
peakIuu MOHHOTO OOMEHa), PacTBOP, ANEKTPOIUTHI, HEIJIEKTPOIIUTHI,
ANEKTPOJIUTHYECKAs AMCCOIMAINS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOW PEaKInH, XUMHUIECKOe PaBHOBECHE), TEOPHH U
3aKOHBI (TEOPUS XUMHYECKOTO CTPOCHHUS OPTraHWYEeCKHX BEIIECTB
A.M. Dbytneposa,

niepuoandeckuii 3akoH J[.J. MeHeneeBa, 3aKOH COXpaHEHUST MaCCHI),

TEOpHUST  DJICKTPOIUTHUCCKOW  JHCCOIHAIINH,

3aKOHOMCPHOCTH, CHMBOJIMYCCKHI S3BIK XHUMHH, (baKTOJ'IOFI/I"IGCKI/IC

CBCJIACHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUYCHHUU U 0e301acHOM




- BHOCHTH KOPPEKTHBBI B JIEATEILHOCTH, OICHUBAThH
COOTBETCTBHE PE3YyJIbTATOB IENISAM, OIEHHBATH PHUCKH
MOCJICICTBUN ICATEIBHOCTH;

- pa3BMBaTb KPeaTUBHOE MbIWIEHNE MPU peLIeHUU
YKU3HEHHbIX Npobnem

0) 0a30BBIE HCCIeN0BATEIbLCKHE AeHCTBHS:

- BJAJICTh HABBIKAMH Y4YeOHO-HCCICIOBATCIBCKON U
MPOEKTHOM  JEeSATEIHbHOCTH,
npobiem;

HaBBIKAMH  pa3perieHus

- BBIABJIATD MMPUYINHHO-CJICACTBCHHEBIC CBs3U n

aKTyalu3WpoBaTh 3aj7a4y, BBIIBUTATh THIIOTE3y ¢
pCIlICHI/ISI, HaXO04UThb apI‘YMCHTI)I JJIs1 AoKa3aTeJbCTBa
CBOWX YTBEPXKICHUI, 3a/1aBaTh MapaMeTpbl U KPUTCPUH
pCIICHHUS;

- aHaHH3I/IpOBaTB HOHy‘ICHHI)IC B X0J€ pemeHI/m 3aJauyu
pe3yIbTaTHI, KPUTHYCCKU OIIEHHBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh W3MEHEHUE B HOBBIX
YCIIOBUSAX;

- YMeThb TEPEHOCHTh 3HAHUSA B TMO3HABATEIbHYIO U
MIPAKTHYECKYI0 OOJAacTH KU3HENEATEIbHOCTH; - YMETh
WHTETPUPOBATh 3HAHHWS W3 PaA3HBIX MPEIMETHBIX
obacrei;

- BbIJIBUI'aTb HOBBIC HJICH, Hpez[naraTb OpI/II‘I/IHaJ'H)HLIe
MOJIXOJTbI U PEIICHHUS;

- CIIOCOOHOCTE MX MCIOJIL30BAHMS B MO3HABATENLHON U

COLIHaJILHOﬁ IIPAKTHUKE

WCHONB30BAaHUH BAKHEHIINX HEOPraHWYECKUX M OPTaHUYECKUX
BEILECTB B OBITY M MPAKTUYECKOH AEATEITLHOCTH YET0BEKa;

- YMETb BBISIBIISITH XapaKTEpHbIC MPU3HAKU U B3aUMOCBSI3b H3YYEHHBIX
MOHATHH, TPUMEHATh COOTBETCTBYIOUIME MOHSATHS NPH ONUCAHHH
CTPOCHHUS U CBOMCTB HEOPTaHMYECKUX M OPTraHUYECKHX BELIECTB M MX
MpEeBpallleHUH; BBIIBIATH B3aUMOCBSI3b XHMHUYECKAX 3HAHHH C
HNOHATHUSAMH ¥ TPEACTABICHUSAMU JIPYTUX €CTECTBEHHOHAYYHBIX
MPEeIMETOB; - YMETh HCIOIb30BaTh HAMMEHOBAHHA XHMHUYECKUX
COCAMHEHNH MEXIYHApOIHOTO COI03a TEOPETUUYECKOW M MPUKIaTHON
XMMHH W TPHBUAIBHBIC HAa3BaHUS BAXHEHIINX BEHIECTB (ITHIICH,
alleTWIEH, ITIMLEpPHH, (eHos, (GopMalbAeruj, yKCycHas KHCIOTa,
TJIUIWH, YTapHBIA Ta3, YIIIEKUCIBI ra3, aMMHaK, TallleHas H3BECTb,
HeralieHasi U3BECTb, MThEBasi COJla U JIPYTUX), COCTABISATH HOPMYJIBI
HCOPraHU4YCCKUX U OPraHnvdCCKUX BCHICCTB, YPABHCHHUA XUMHUYCCKUX
peakuuii, OOBSICHATH

HUX CMBICI; IIOATBEPXKAATH XapaKTECPHBIC

XHUMHUYCCKUEC CBOMCTBa BCIICCTB COOTBETCTBYIOIIIUMU

9KCIIEPUMEHTaMH U 3aMHCAIMHU YPABHEHHN XUMUYECKUX PEAKIIMIL;
- YMETb yCTaHaBIMBAaTh MIPUHAJIEXKHOCTh M3Y4EeHHBIX
HEOPTraHWYECKNX U OPraHWYECKUX BELIECTB K OINPEEICHHBIM KiIaccam
U TpyIIaM COEIMHEHWH, XapaKTepU30BaThb UX COCTaB U BayKHEHIINE
CBOICTBa; OMNpENeNiaTh BHJbI XMMHUYECKHX CBsI3€il (KOBaJeHTHasd,
WOHHAsl, MeTaJUIM4ecKas, BOAOPOJAHAs), THIIBl KPUCTAIIMYECKUX
PEIIETOK BEIECTB; KIacCU(PUINPOBATh XHMUUECKUE PEAKIINY;

- chopMHPOBaTh MPEACTABICHHUS: O MAaTEPUATBHOM E€IUHCTBE MHUPA,
3aKOHOMEPHOCTAX W IO3HABAEMOCTH SIBJICHHH INPHPOIBI; O MECTE U
3HAYEHUM XMMHUM B CHCTEME €CTECTBEHHbIX HayK M €€ pOoJId B
00eCleYeHn YCTOHYMBOTO pPa3BUTHS YEJIOBEUECTBA: B PELICHUH
po0JIeM SKOJIOTHUECKON, SHEPreTHIECKON 1 MHUIIEBOM 0€301MacHOCTH,
HOBBIX

B pPasBUTHU MCAWIMHBLI, CO3JaHWHU HOBBIX MaTCpPUAJIOB,

HCTOYHUKOB SHEPruu, B obecrieueHUN pallnOHAJILHOT'O

MPUPOAONOIB30BaHMsI, B (HOPMHUPOBAHUN MHPOBO33PCHUS H OOIIeH

KyJBTYpbl 4EJIOBEKa, a TaKXKe D3KOJIOTM4YeCKH OOOCHOBAHHOIO




OTHOLICHUS K CBOEMY 3I0POBBIO U TIPUPOTHOH Cpelle;

- BIAJETh CHUCTEMOM XMMHYECKUX 3HAHWH, KOTOpas BKIIIOYAET:
OCHOBOTOJIATalOIINe MOHATHS (AOTOJTHUTENBHO K CHCTEME MOHITUHN
0a30BOTO YPOBHSA)

- U30TONbI, OCHOBHOE M BO30YKICHHOE COCTOSHHE aToMa,
ruOpuau3anys aTOMHBIX opOuTtaneld, xumudeckas cBsa3b (" " u "',
KpaTHbIE CBSI3M), MOJIApHAs KOHLEHTpauus, CTPYKTypHas (opmyina,
nzoMepust (CTpYKTypHas, TeoMmeTpuieckas (UHC-TpaHC-U30MepHs),
TUNBl XUMHYECKUX peakuuid (TOMO- M TeTepOoreHHble, 00paTUMbIC H
HeoOpaTuMble), pacTBOPHl (WCTHHHBIC, JUCHEPCHBIE CHCTEMBI),
KpUCTAJUIOTHUAPATHI, CTCIICHb AWCCOUHALIMH, 3JJICKTPOJIU3, KPCKUHT,
pudopMuUHT); TEOpUHU u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHUYECKHE 3HAHWS, JIeXKallde B OCHOBE MOHHMAaHUS
IMPUIUHHOCTU U CUCTEMHOCTU XHMHUYCCKHUX HBJ’ICHI/II\/'I, COBPCMCHHBIC
MPECTABICHUS O CTPOCHUH BELIECTBAa HA aTOMHOM, MOJIEKYJISIPHOM U
HaIAMOJICKYJIAPHOM YPOBHAX; MMpeaACTaBJICHUA (6] MEXaHUu3Max
XUMUYECKUX pEaKUui, TEPMOJUHAMUYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHUS, O XUMHYECKOM paBHOBECHH,
JUCTICPCHBIX CUCTEMAX, q)aKTOJ]OI‘I/I‘IeCKI/Ie CBCACHUA O CBOﬁCTBaX,
cOCTaBe, MOJIY4YEHMH W OE€30IacHOM HCIOJIB30BAHUN Ba)KHEHUIIMX
HCOPraHUYCCKUX U OPraHUYCCKUX BCHICCTB B 6L1Ty u HpaKTH‘IeCKOﬁ
JESITETbHOCTH YEJIOBEKa; OOLIMX HAYYHBIX MPHUHLMIAX XUMHUYECKOTO
MPOM3BOACTBa (HAa TMpUMEpe MPOU3BOJACTBA CEPHOM KHCIOTHI,
aMMHaKa, METaHOoJIa, TepepadoTKH He(TH);

- yMeTb MPOBOAUTH pacyeTbl 10 XUMHUYEeCKUM QopMmynam u
YPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHHUEM (1)I/I3I/IT-IGCKI/IX
BeMYMH  (Maccel, oO0beMa ra30B, KOJMYECTBa  BEIIECTBA),
XapaKTepU3YIOLUINX BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: PacdeThl
[0 HaXOXKACHUIO XUMHYECKOH (popMyJsibl BelecTBa; pacueThl MacChl
(oObema, KOJIMYECTBa BELIECTBA) MPOAYKTA PEAKIMU, €CIH OJHO W3
HUCXOJIHBIX BEUIECTB JIaHO B BUJIE paCTBOpPA C OMPEACICHHON MacCOBOM
JIOJICH PAcTBOPEHHOTO BEIIECTBA WM JAaHO B U30BITKE (WMMeeT




MIPUMECH); PacyeThl MACCOBON MJIM OOBEMHOMN JIOH BBIXOJa MPOIYKTa
peakKIy;, pacdeThl TEIIOBOro J3ddekra peakmuid, O0OBEMHBIX
OTHOILIEHUH ra3oB;

- YMETh BBISIBJIATE XapaKTEePHbIE IPU3HAKK U B3aMOCBS3b U3YYEHHBIX
MOHATHH, TPUMEHATH COOTBETCTBYIOIIME IIOHATHS IIPH ONMCAHHU
CTPOEHMSI U CBOMCTB HEOPTaHWYECKHX U OPTaHUYECKHUX BELIECTB U UX
NIPEBPAlICHUH; BBIABIAATH B3aUMOCBA3b XMMHYECKHMX 3HAaHUM C
MOHATHSIMA W TPEACTABICHUSMH JAPYTHX TpeAMETOB Ui OoJjee
OCO3HAHHOTO TOHMMAaHHA W OOBSCHEHUS CYLNIHOCTH MaTepHaIbHOTO
€IVHCTBAa MHpPA; HCIIOJIB30BaTh CUCTEMHBIE XHUMUYECKHE 3HAHUS NI
00BSICHEHHS u MIPOrHO3UPOBAHUS SIBIICHUM, HMMEIOLTNX
€CTECTBEHHOHAYYHYIO TIPUPOAY;

- yMeTh HCIOJb30BaTh HAaWMEHOBAHUS XHMHUYECKHX COEIUHEHUN
MEXKJIYHApOJHOTO COI03a TEOPETUYECKOW M MPUKIAJAHOM XUMHUHU M
TPUBHAJIBHBIE HA3BaHUS BEIIECTB, OTHOCSIIMUXCS K H3YyYEHHBIM
KjlaccaM  OpraHMYecKWX M  HEOpPraHMYecKWX  COEAMHEHUH;
HCIONb30BaTh XUMHUYECKYIO CHUMBOJHKY Ul COCTaBJICHHS (OpMyIl
HEOPTaHWYECKHX  BEIIECTB, MOJEKYISAPHBIX U  CTPYKTYPHBIX
(pa3BepHYTHIX, COKpPAIIEHHBIX M CKEJIETHBIX) (POPMYN OpraHHYECKHX
BEIECTB; COCTABJISATh YPABHEHUS XUMHUECKUX pEaKLUil U pacKpbIBaTh
UX  CYIIHOCTE! OKHCITUTEIbHOBOCCTAHOBUTENBHBIX  peaKkIui
MOCPEJICTBOM COCTAaBJICHHS JJIEKTPOHHOro OajlaHca 3THX PeaKIui;
peakuuii HMOHHOrO OOMEHa IIyTeM COCTaBJIEHHs HX TMOJHBIX U
COKpAIllCHHBIX HMOHHBIX YPAaBHEHHW; pEaKkLHU{d T'MAPOJIN3A, PEaKIUi
KOMILIEKCO00pa3oBanus (Ha IpuMepe THAPOKCOKOMIUIEKCOB IIUHKA U
ANMIOMHUHNA); TOJATBEPXKIAaTh XapaKTepHble XHMHUYECKHEe CBOWCTBA
BELIECTB  COOTBETCTBYIOIIMMH  JKCHEPUMEHTAMH U  3aIllUCAMHU
YPaBHEHUI XUMHUYECKHUX PEaKLIN;

- yMeTh KIacCH(QUIMPOBATh HEOPraHWYECKHE M OpraHHYecKHe
BEIIECTBA W XUMHYECKHE PpEaKlUH, CaMOCTOSATENBHO BBIOMPATH
OCHOBAHUS ¥ KPUTEPUH JUIsI KITACCU(PUKAIINN H3yTaeMbIX XUMHUYECKHX
00BEKTOB; XapaKTepHU30BaTh COCTaB M BAYKHEWIITNE CBONCTBA BEIIECTB,
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MIPUHAUISKAIUX K ONpeeICHHBIM KJIacCaM M TPYIIaM COSIMHEHUN
(IpocThie BelIECTBA, OKCHJBI, THAPOKCHIBI, COJH; YTIIEBOJOPOIbI,
MPOCThIC 3(PUPHI, CIUPTHI, (EHOBI, ATbIETH/IbI, KETOHBI, KAPOOHOBBIC
3(hupHI,
AMHHOKHUCIIOTBI, OCITKH); MPUMEHSTh 3HAHUS O COCTaBE M CBOWCTBAX
BEIIECTB I 3KCICPUMEHTAIBHON MPOBEPKH TUIIOTE3 OTHOCHUTEIHHO

KHUCJIOTHI, CJIOXXHBIC KHPBI, YTi€BOahI, aMHHBI,

3aKOHOMEPHOCTEH  MPOTEKAHUS
MIPOTHO3UPOBAHUS BOZMOYKHOCTEH MX OCYIIIECTRICHHS,

XUMHYECKUX peakuuin u
- yYMeTh TOATBEPXKIaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBUCHMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPTaHHYECKUX COCTUHEHUN

n

OT KpaTHOCTU M Tuma KoBaieHTHOU cBsizu (" " m ""), B3aUMHOTO

BIUSHUS aTOMOB W TpyHOH aTOMOB B MOJEKyJaX; a TaKXke OT
OCOOCHHOCTEW peau3allii pPa3IMYHbIX MEXaHU3MOB IPOTEKaHUS
peaKIuii; - yMEeTh XapaKTepU30BaTh AIEKTPOHHOE CTPOSCHUE aTOMOB (B

OCHOBHOM H BO36y)KI[CHHOM COCTOSIHI/II/I) U HOHOB XHWMHYCCKUX

JLUL

nan

MeneneeBa 1 UX BaJCHTHBIC BO3MOXXHOCTH, UCIIOJIb3YA IMOHATUA 'S,

anemeHToB 1 - 4 mnepuonoB Ilepuonnyeckoil cucTeMbl
"p", "d-anmeKTpoHHBIC" OPOUTAIH, SHEPTETHICSCKUE YPOBHH; OOBSICHAThH
3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHUYECKHX OJIEMEHTOB U
o0pa3yeMbIX HMH COSANHEHUH TI0 IePUOoaM U TPYIIIaMm;

OK 02. MHcnonwszoBaTh
COBpEMEHHBIE cpezacTsa
TIOMCKa, aHanm3a "
WUHTEPIIpETAIUH
nHpOpMAITUH u
WHQOPMaIMOHHEIE
TEXHOJIOTHH Ut
BBITIOJTHEHHUS 3a71a4
podeCCHOHATTEHOM
JeSITeIbHOCTH

B 00s1acTH IEHHOCTH HAYYHOT'0 MO3HAHMUSA:
- c(OpPMHPOBAHHOCTH MHUPOBO33PEHHUA,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH W OOIIECTBEHHON MpPaKTHKH, OCHOBAaHHOTO Ha
KYyJIBTYD,
CBOET0 MECTa B IMOJHUKYJIHTYPHOM MHPE;

JHanaore CIOCOOCTBYIOIIETO  OCO3HAHHIO
- COBEpUICHCTBOBaHHE S3BIKOBOH M YHUTATEIbCKOU
KyJIbTYphl KaK CpEICTBAa B3aUMOJEUCTBUS MEXIY
JMOABMHA M TIO3HAHUS MHpPA; - OCO3HAHHWE IEHHOCTU
HAay4YHOH JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MPOEKTHYKD W  HMCCJIENOBATEIBCKYH)  JIESITEIBHOCTh

WHAVNBUAYAJIBHO U B I'PYIIIIC,

-yMeTh IUIAHUPOBATh W BBINONHATH XUMHYECKUN OKCIIEPUMEHT
(TIpeBpaieHus OPraHMYECKUX BEIIECTB IPHU HATPEBAHUHU, TTOTYUCHUE
STHIIEHA W W3yYEHUE €ero CBOWCTB, KA4eCTBEHHBIE pEaKIMd Ha
aJbJICTH/Ibl, KpaXMaJjl, YKCYCHYIO KHCIIOTY; JeHATypalusi OCJIKOB MpH
HarpeBaHUH, IIBETHBIE peaKui OEITKOB; MTPOBOIUTE PEAKIIMA HOHHOTO
oOMeHa, ONpEACNATh CPeAy BOJHBIX PACTBOPOB, KaueCTBEHHBIC
peakuuyd Ha cyjib(ar-, KapOOHAT- W XJIOPHIAHHOHBI, Ha KaTHOH
aMMOHUS; pelIaTh SKCIIEPUMEHTANbHbBIC 33/1a4u 110 TeMaM "MeTamibr"
n "Hemeramnel"') B COOTBETCTBMM C TIpaBWJIaMH  TEXHUKH
0e30MacHOCTH TMPU OOpaIeHWH C BEIIeCTBAMU H JIA0OPATOPHBIM
o0opynoBaHUEM; MIPEACTABIATh

PE3YJIbTAThI XHUMHUYECKOI'O

JKCIIepUMEHTa B (opMe 3almucH YpaBHEHHH COOTBETCTBYIOIIUX
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Ogaanenne YHHBEPCAIbHBIMU Y4eOHBIMHU

NMO3HABATEJbLHBIMH JeiicTBHSIMH: B) pabora
uHpopMmanmeii:

- BIQJIeTh HaBBIKAMH TMIONy4eHUs wHpopManuu u3
WCTOYHHKOB CaMOCTOSITETTHHO

Pa3HBIX THIIOB,

OCYLIECTBIIATh TOKCK, aHallu3, CHCTEMaTHU3alUi0 H
UHTEpHpeTanuio HHGOpMAMKM pPa3IMYHBIX BHIOB U
(hopM mpecTaBICHUS;

- cO34aBaTh TEKCTHI B pa3iIM4HBIX (popMarax c yueToMm
Ha3HaueHWs WHOOPMAIMH ¥ LEJICBOH ayJUTOPHH,
BBIOMpasi ONTHMalbHYIO (opMy MpeiacTaBiICHUS H
BU3yaJIU3alINH;
- OLICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTD
WHQOPMAIUH, €¢ COOTBETCTBUE MPABOBBIM U MOPAIILHO-
ITUYECKHM HOpMaM;
- HCIIONB30BAaTh

cpeactBa  MHGOPMAIMOHHBIX U

KOMMYHHUKALOHHBIX ~ TEXHOJOTHH B  PCIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ajady ¢ coOmrojieHMeM TpeOOBaHU APrOHOMUKH,
TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOepeKEHNMS,
MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(OPMAITOHHOI

0€30I1aCHOCTH;

- BJaJeTh HaBBIKAMU pACIIO3HABAHHMS W  3aIIUTHI
UHQOpMAIIH, UH(POPMAIIMOHHOH 0e3omacHoCTH
JUYHOCTH;

peaknuii 1 GOpMyIMPOBAThH BBIBOABI HA OCHOBE ITHUX PE3YJILTaTOB;

- YMETh aHAIM3UPOBATH XUMUYECKYI0 HH()OPMAIIHIO, TTOTyJaeMyI0 U3
Pa3HBIX HWCTOYHHKOB (CPEICTB MaccoBOil wuH(OpManuu, CeTh
WnTepHer u apyrue); - BIaAE€Tb OCHOBHBIMH METOJAMHU HAYIHOTO
MMO3HAHUS SIBIICHUH

BCIICCTB H  XUMHYCCKUX

HU3MCPCHUEC, DKCIICPUMCHT, MOILGJ’II/IpOBaHI/Ie);

(mabmmoneHue,

- yMeTh TMPOBOJUTH pacyeTbl IO XUMUYECKUM (opMynam u
YpaBHEHUSIM XMMHYECKUX PEaKIUN C HCIOJb30BAaHUEM (HU3NYCCKHUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYSCTBCHHON CTOPOHBI;
Macchl, o0beMa (HOpMalIbHBIE YCIIOBUS) Ta30B, KOJIHMYECTBA BEIIECTBA;
HUCIIOJIB30BATh CUCTCMHBIC XWUMHUYCCKHUEC 3HAHHUSA IS HpI/IHSITI/IH
pellleHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYAllUsX, CBS3aHHBIX C
BCIICCTBAMU U UX HpI/IMCHeHI/ICM;

'YMCTB CaMOCTOATCIIBHO HJ'IaHI/IpOBaTI) n HpOBOI[I/ITI) XI/IMI/ILIGCKI/Iﬁ
9KCHIEPUMEHT (TOJy4YEeHUE W HM3YYCHHE CBOWCTB HEOPTraHWMYECKHX U
OpPraHMYECKUX BEIICCTB, KAYCCTBCHHBIC PEaKIUH YIJICBOJIOPOI0OB

pas3IMYHbIX KJIACCOB W KHUCJIOPOACOACPXKAIIUX  OPraHHMYCCKUX

BEIIIECTB, PEIICHHE JKCIEPHMEHTAIBHBIX 3a7ad [0 PACIO3HABAHHIO
HEOPTraHWYECKUX M OPTaHHYECKUX BEIIECTB) C COONIOAEHHUEM MPaBHII
Oe3omacHOro  oOpallleHHss C  BeIecTBaMH H  JabopaTOpHBIM
00opyIOBaHUEM, (hopMyUpoBaTh LEJH

MPEJOCTAaBIATh B PA3IMYHON ¢opMe pe3ynbTaThl 3KCIEPHUMEHTA,

HCCIIEIOBAHNS,

AHAJIU3UPOBATh U OLEHUBATH UX TIOCTOBEPHOCTH;
- YMETb OCYLIECTBJISITh LEJICHANPABIEHHbIM IIOMCK XUMHYECKOU
rH(MOpMaIMU B Pa3IUYHBIX MCTOYHHKAX (HAaydyHas W ydeOHOHay4dHas
JUTEepaTypa, CpeJCTBAa MaccoBoW HHGpOpMaIuH, ceTh MHTepHEeT W
IOpyrue), KPUTUYECKH aHAJM3UPOBATh XMMHYECKYI0 HH(GOpMAIHIO,
nepepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUHU C MOCTABICHHON
yaeOHOH 3a7a4ei;

- BJIAJIETh CUCTEMOI 3HAHUI O METO/axX HayYHOTO ITO3HAHUsI SIBICHUN
TIPUPOJIBI,
IIPUMEHATh O3TU 3HAHUS IPU SKCIEPUMEHTAIBHOM HCCIIEA0BAHUU

HCIIOJIB3YEMBIX B C€CTCCTBCHHBIX HAYKaX W YMCHUAMU
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BEIIECTB U 11 OOBICHEHUS XUMUYECKUX SIBJICHUH, UMEIOIINX MECTO B
TIPUPOE TIPAKTHICCKOW MEATECITHLHOCTH YEIOBEKa M B IOBCEIHEBHOM
JKH3HU,

OK 04. Db dextuBaO
B3aMMOJICHCTBOBATh K
paboTaTh B KOJUICKTUBE U
KOMaHJe

- TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSATEIBHOCTH U
CaMOOMIPEIeNICHUIO; -OBJaJeHHe HaBBIKAMHA y4eOHO-
WCCIIEIOBATENIbCKOM, TMPOEKTHOM W COLMAIbHOMN
JIEATEIbHOCTY; OBJjaneHue YHHMBepCaJIbHbIMU
KOMMYHUKATUBHBIMHU JeicTBUSIMU: 0) COBMecCTHAasi
AesSITeIbHOCTD:

MIOHUMAaTh U HMCMOJIb30BaTh MPEUMYIIECTBA KOMaHIHOU
Y MHIWBHUIYAIbHOU paOOTHI;

- I[pUHUMATh LEIM COBMECTHOM JIESTEIbHOCTH,
OpPraHU30BbIBATh U KOOPIMHUPOBATH JACUCTBUS IO €€
JOCTHXKEHUIO: COCTaBJISITh IUIaH JIUCTBUH,
pacmpenessiTe poiau € y4YEeTOM MHEHHM YYaCTHHUKOB
00Cy)aTh pe3yJIbTaThl COBMECTHOM pa0OThI;

- KOOPAMHHUPOBATH U BBIIOJHATH PabOTy B YCIOBHAX

pealbHOTO, BUPTYyalbHOTO ¥ KOMOWHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYLIECTBJISITh  IMO3UTUBHOE CTpaTeruyecKkoe
MOBEJICHUE B PA3NIMYHBIX CUTyalUsAX, MPOSBIATH
TBOPYECTBO M BOOOpa)KeHHE, OBbITh WHHUIIMATHBHBIM
OgiageHue YHUBEPCAIBHBIMHU PEryasiTUBHBIMU
JNECUCTBUSIMHU:

I) IpuHATHE ce0sl U APYTUX JIOAe:

- IPUHUMATh MOTUBBI U ApIyMEHTHI APYTHUX JIOAEH IpU
aHaJIM3€e Pe3ybTaTOB ACATEIHHOCTH;

- NpU3HaBaTh CBOE IMIPABO W IPaBO APYTUX JIOAEH Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTH MOHWUMATh MHpP C TO3WULMU
JIpPyroro 4ejoBeKa;

- yYMeTb IUIaHMPOBaThb M BBIMOJHITH XUMHUYECKHH OKCIEPUMEHT
(mpeBpaleHusi OpraHMYEeCKUX BEILECTB IPU HarpeBaHUHM, MOIy4YECHUE
STWJICHa M M3Y4YCHHE €ro CBOWCTB, KA4eCTBCHHBIE pPEaKIWU Ha
aJIBJETU/IBl, KpaxMall, YKCyCHYIO KHCJIOTY; JeHaTypauus OeIKOB IpHU
HarpeBaHWH, LIBETHBIE PEaKIMU OEIKOB; MPOBOAUTH PEAKIIMA HOHHOTO
oOMeHa, ONpeneNnaTh Cpeoy BOAHBIX pacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cynabdar-, KapOOHAaT- M XJIOPHUIAHUOHBI, HA KAaTHOH
aMMOHHUS; pelIaTh IKCIIepUMEHTaIbHbIE 3a7a4 1o TeMaM "Metaisl"
n "Hemerammpl"') B COOTBETCTBHMM C TIpaBUJIaMH  TEXHUKH
0e30macHOCTH TPHU OOpaIleHWH C BEMIeCTBAMH H J1a0OpaTOPHBIM
000pyIOBaHUEM; XUMHYECKOTO

JKCIEepUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOLIMX

MIPEICTABIAT pe3yNbTaThl
peakuuii 1 GOpMYIMPOBATH BEIBOBI HA OCHOBE 3THX PE3yJbTATOB,;

-yMETb CaMOCTOSITENIbHO IUIAHUPOBaTh MW MPOBOJUTH XHMHYECKUI
9KCHEPUMEHT (IOJIy4YE€HHE M M3YUYEHHE CBOWCTB HEOPraHMYECKHX U
OpPraHMYECKUX BEIIECTB, Ka4yeCTBEHHbIE pEaKIUH YIIEBOJIOPOI0B

PAa3INYHBIX KJI1aCCOB n KHCIIOpOACOACpKAIIUX  OPraHNUYCCKUX

BEII[ECTB, PEIICHHE JKCIEPUMEHTABHBIX 3aJa4d [0 Paclo3HABAHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB) C COOJIOJICHUEM IMPaBHII
Oe3zomacHoro  oOpaiieHHss C  BEIIECTBAMH H  JIAOOPATOPHBIM
00opyZOBaHHEM, (dhopmynupoBathb

MPEJOCTAaBIATh B PA3IMYHON ¢opMe pe3ynbTaThl 3KCIEPHUMEHTA,

LHean HCCIICAOBAaHUS,

AHAJIM3UPOBATH U OLICHUBATH UX NOCTOBEPHOCTD,
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OK 07. ConeiicTBOBaThH
COXPAHEHUIO OKPY KaroLIEh
Cpebl,
pecypcocOepekeHuto,
MIPUMEHSATH 3HAHUS 00
W3MCHEHUH KJIMMATa,
MIPUHLIUTIBI OEPEKITUBOTO
MPOU3BOACTBA, 3PPEKTUBHO
JIEICTBOBAThH B
Ype3BBIYAIHBIX CUTYAIUSIX

B 061aCTM 9KONOrM4ECKOro BOCNUTaHUA:

- c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJBTYpPBI,
MOHUMAHUE  BIMSHUS  COLUATBHO-3KOHOMUYECKUX
MPOIIECCOB HA COCTOSHHUE MPUPOJHOM W COLMAIBHOU
Cpensl, OCO3HaHUE rI1o0aEHOTO Xapakrepa

AKOJIOTHIECKUX MPOOJIeM;

- IUIAHMPOBaHUE U OCYILIECTBICHUE JCHCTBUU B
OKpy)XaloIllel Ccpee Ha OCHOBE 3HaHMA Lejel
YCTOMUYMBOIO  Pa3BUTUSL
HEIPUATHE JEUCTBUN, IPUHOCSIIMX BPEJ OKPYKArOIIEeH

YCJIOBCYCCTBA, aKTHBHOC

cpene;
- YMEHHE  [POTHO3MPOBaTh  HEOJIATONPUSITHBIC
9KOJIOTHUECKHE  TIOCIEACTBUS  MPEANPHUHUMAECMBIX

JIEUCTBUIA, IPENOTBPAILATD UX;

- paclIMpeHHE ONbITa AEATEIbHOCTH HSKOJOTHMYECKOU
HaIpaBJIEHHOCTH;

- OBIIQJIcHWE HaBBIKAMH Y4eOHO-HCCIIEeIOBATEIHCKOM,
MPOEKTHOM U COLUAIBHOU JI€ATEIIbHOCTH;

- copMHpOBaTh TPEACTABICHHS: O XUMHUYECKOW COCTABIISIONICH
€CTeCTBCHHOHAYYHON KApTUHBI MHpa, pPOIM XUMHHA B IO3HAHWUHU
SIBJICHUH TIPUPOJBI, B (OPMHUPOBAHMHM MBIIUICHUS M KYJIBTYPBI
JUYHOCTH, €€ (YHKIUOHAIBLHOW TPAMOTHOCTH, HEOOXOIMMOW JUIs
pellleHUsT TPAKTHYECKMX 3a7ad M 3KOJOTHYECKH OOOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOMN CpEIC;

- yMeTh CcOONIOaTh TMPaBma DKOJOTHYECKH MEIecO00pa3sHOro
MOBEJICHUS B OBITY M TPYJOBOH NEATCIBHOCTU B IICNAX COXPAHCHUS
CBOCTO 3JI0POBbS U OKPYKAWIIEH NPUPOAHON CpEAbl; YYUTHIBATH
OMACHOCTh BO3JCHCTBUS HA JKWUBBIC OPraHU3MbI OMPECICHHBIX
B€OICCTB, IIOHHMMas CMBbICJI IIOKa3aTClIsd HpCI[CHLHOﬁ Z[OHYCTI/IMOI\/'I
KOHIICHTPAITHH;

- YMETh IIPOrHO3UPOBATH, AHAIM3UPOBATH M OLICHUBATH C IO3ULIUN
0e30macHOCTH ObITOBOH U

IKOJIOTUYECKOU MOCJICICTBUS

MPOU3BOACTBEHHOU CBS3aHHOM  C

nepepabOTKONM BEIIECTB;, HMCIIOJIb30BATh MOJYYCHHBIC 3HAHUS IS

JIeATEIbHOCTH  YeJIOBeKa,
MIPUHSTHS TPAMOTHBIX PEIICHUH TPOOIEM B CHTYallHUsX, CBSI3aHHBIX C
XUMUEH;

- YME€Th OCO3HaBaTh OMACHOCTh BO3JICMCTBUS HA MKWBbIE OPTraHU3MbI
ONpEeNICJICHHBIX BELIECTB, MOHMUMAs CMBICH MOKa3aTeNlsl NpeleabHOU
JIOITYCTUMOM KOHIICHTpAIlMU, W TOSCHITh HA TMPUMEpPax CIIOCOOBI
YMEHBUICHUS U MNOPEJOTBPALIEHUS HMX BPEOHOTO BO3ICHCTBUS Ha
OpraHU3M YeJOBEKa.

IpodeccnonanbHbie KOMIIETEHIUH

I1K 9.1. PazpabareiBaTh
TEeXHUYECKOE 3a/laHNe Ha
BEO-TIPUIIO’KEHUE B
COOTBETCTBHH C
TpeOOBaHUIMHU 3aKa3UHKa

Ymenus: [Iposoauts ankeTupoBanue. [IpoBoauts nHTEpBEIOMpOBaHHE. OPOPMIIATH TEXHHYECKYIO JOKYMEHTALUIO.

OCYH_ICCTBJ'IHTI) BBI60p OJJHOT'O M3 THIIOBBIX peIHeHHfI. PabGorats co CIICIUATITU3UPOBAHHBIM ITPOTrPAMMHBIM obecrieueHreM JUIS

IJIaHUPOBAHUA BPEMCHH U OpTraHU3aIlun pa6OTI)I C KJIMCHTaMMU.

3HaHus: UHCTpyMEHTBI U METO/IbI BBISIBIICHUSI TpeOOBaHmil. THIIOBBIE pelieH s 1o pa3paboTke BeO-npriokenuit. Hopmsl u

CTaHAAapThI O(i)OpMJ'IeHI/Iﬂ TECXHUYCCKOU JAOKYMCHTAIlUU. HpI/IHI_II/IHBI MMPOCKTUPOBAHUA U pa3pa60TI<H I/IH(l)OpMaL[I/IOHHBIX CHCTEM.
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JIMYHOCTHBIE pe3yJdbTaThbl

Koa JHYHOCTHBIX

pe3yJbTaToB
eaJIM3alMu POrpaMMbl BOCIIUTAHUS
P 1 porp peau3anuu
(Oeckpunmopwt) POrpaMMBl
BOCIIUTAHUSA
Oco3Harouuii ceds rpaxJaHMHOM U 3allIUTHUKOM BEJIMKON CTPaHBbI. JP 1
[TposiBIsAIOIMI AKTUBHYIO TPaXAAHCKYIO IO3MIMIO, JEMOHCTPUPYIOLIIUN NPHUBEPKEHHOCTh IPHHIMIAM YECTHOCTH,
HOPSOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKM aKTUBHBI M YYacTBYIOIUMH B CTYIAEHYECKOM M TEPPUTOPHAIBHOM 1P 2
caMOyIIpaBJIEHUH, B TOM YHUCII€ Ha YCIOBHSAX J0OPOBOJIYECTBA, MPOJYKTUBHO B3aMMOJAEHCTBYIOLIMM U y4acTBYIOUIMNA B
NeSITebHOCTH OOIIECTBEHHBIX OPraHU3aIUi.
CoOmrofaronii HOpMbI MIPABONOPS/IKA, CIEAYIOLUIMM HeaaM Ipa)JIaHCKOro oOliecTBa, obecrneyeHus 0e30MacHOCTH,
npaB ¥ cBoOOJ rpaxaaH Poccun. JIosyibHBIN K yCTaHOBKaM U MPOSBICHUAM MpeACTaBUTENCH CyOKyIbTYp, OTIMYAIOLINMA P 3
UX OT TPYyHN C JECTPYKTUBHBIM M JEBUAHTHBIM IOBEIEHUEM. JIEeMOHCTPUPYIOIIUN HENMPHUATHE M IPEIyNpeKIarouil
COLIMAJIBHO OIIACHOE MOBEICHUE OKPYKAFOIIHX.
[TposiBnsitolIMi W JEMOHCTPUPYIOIIMM YBa)X€HUE K JIIOJAM TpyJa, OCO3HAIOLIMN IEHHOCTh COOCTBEHHOIO TpyAa.
Crpemsimuiicss Kk GOPMUPOBAHHUIO B CETEBOM Cpejie JIMYHOCTHO U MPOPECCHOHAIBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO JIP 4
cruenar.
JleMoHCTpUpYIOMINIA TPUBEPKEHHOCTh K POJIHOM KYJIbTYpE, HCTOPUUECKON MaMsATH Ha OCHOBe JIt00BU K Poaune, pogHoMy TIPS
Hapoay, MaJloll poJiMHe, MPUHATUIO TPAJUIIMOHHBIX IEHHOCTEH MHOTOHAIMOHAIbHOIO Hapoaa Poccun.
[TposiBnsitolIuil  yBa’keHHWE K JIIOJSM CTapIIero MOKOJEHUS U TOTOBHOCTh K YYacTHUIO B COLIMAJIBLHOM MOJJEPKKE M TP 6
BOJIOHTEPCKHX JBM)KEHUSX.
Oco3Hatonuii TpUOPUTETHYIO IEHHOCTh JIMYHOCTH YeJIOBEKa; YBa)KArOIIMi COOCTBEHHYIO M UYXKYIO YHUKAJIbHOCTH B JP 7
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Pa3JIMYHbIX CUTYyallUAX, BO BCEX (popMax U BUAAX ACATCIBHOCTU.

[IposiBnsitolIuit ¥ JIEMOHCTPUPYIOUINI YyBaX€HHE K MPEACTABUTENSAM PA3JIMYHBIX STHOKYJIBTYPHBIX, COLHUAIbHBIX,

KOH(ECCUOHATBHBIX M HWHBIX rpymi. CONpUYacCTHBIM K COXPaHEHHIO, MPEYMHOXKEHUIO M TPAHCISALUU KYJIbTYPHBIX JIP 8
TPaJULIMI U HEHHOCTEW MHOTOHALIMOHAIBHOTO POCCUMCKOTO rOCY1apCTBa.
Cobmromaronuii 1 mponaraHJupyOIUi IpaBuiIa 310poBoro 1 0e30macHoro oopasa XHU3HH, CIIOpTa; IPEAYIPeK AN
a100 TPEONOJICBAIOMIMK 3aBUCHMOCTH OT aJIKOrojisi, Tabaka, ICHXOAKTUBHBIX BEIIECTB, a3apTHBIX HIP U T.J. JIP 9
CoxpaHstouuil ICUX0JIOTNYECKYI0 YCTOWUMBOCTD B CUTYaTHBHO CJIOKHBIX MJIM CTPEMUTEIIBHO MEHSIIOIIMXCS CUTYalUsX.
3a00TsImuiics 0 3aIUTe OKPYKAIOIMIEH Cpebl, COOCTBEHHOW U Ty>KOH 0€3011acCHOCTH, B TOM YHCIIE IIUPPOBOI. JIP 10
[IposiBasiroIuid yBaKeHUE K ICTETUYECKUM LIEHHOCTSIM, 00J1a a0l OCHOBAMH CTETHUYECKOU KYJIbTYPHI. JIP 11
[IpuHuMaromMii ceMeiHble HEHHOCTH, TOTOBBIN K CO3JaHUI0 CEMbH U BOCIIUTAHUIO JIETEH; I€MOHCTPUPYIOLIUN HENIPUSATHE
Hacuiausl B CEMbE, yXO0Ja OT POJIUTEIbCKONW OTBETCTBEHHOCTH, OTKAa3a OT OTHOWIEHHWH CO CBOMMM JETBMH U HX JIP 12
(MHAHCOBOI'O COJIEPIKAHUS.
JInyHOCTHBIE pe3yJIbTAThI
peajM3anuy NporpaMMbl BOCIIMTAHUS,
onpeaeaeHHbIC OTPACAEBBIMU TPEOOBAHUSIMH K J1€J10BBIM Ka4eCTBAM JIHYHOCTH
JemoHcTpHpyonmii ymenue 3pQpekTHBHO B3aUMOAECHCTBOBATh B KOMaH€, BECTU AUAJIOT, B TOM YHUCIIE C P 13
MCIIOJIb30BAaHUEM CPEACTB KOMMYHUKALIUN
JleMOHCTpHpYIOLIUIl HABBIKU aHAIN3a U UHTEPIIPETallui HH(POPMAIMU U3 PA3IUUYHBIX HCTOYHUKOB C YYETOM 1P 14
HOPMAaTHUBHO-TIPABOBBIX HOPM
JleMOHCTpHpYIOLIUii TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CAMOOOPA30BaHMIO, Ha MPOTSKEHUHU BCEH
KHU3HH; CO3HATEIbHOE OTHOIIEHUE K HEMTPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO YCIEITHON MPO(ecCHOHANBHOM 1 JIP 15

00IIIECTBEHHON AEATEIbHOCTH.
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JINYHOCTHBIE pe3yabTaThl

peanu3aluy NporpaMMbl BOCIIUTAHNS,
omnpe/e/ieHHbIE KJII0YeBbIMU Pad0oTOAaATEeISIMU

CriocoOcTBYOIMI CBOMM ITOBEIEHUEM YCTAaHOBIICHHUIO B KOJICKTHBE
TOBAPHUILIECKOI0 MAPTHEPCTBA, B3aUMOYBAXKEHUS M B3AMMOIIOMOIIIH, JIP 16
KOHCTPYKTUBHOT'O COTPYJHUYECTBA
Crpemsuiuiics B 1t000# CUTyallu COXPaHATh JMYHOE JOCTOMHCTBO, OBITH 00pa3LioOM MTOBEIEHHs, J0OPONOPSII0OUYHOCTH U JIP 17
YEeCTHOCTH BO BCeX cpepax oOIIECTBEHHOH KU3HU
Crpemsiiuiics K HOBBIILIEHUIO YPOBHS caM0O0Opa30BaHUs, CBOUX JIEJIOBBIX Ka4eCTB, NPO(ECCUOHANIBHBIX HABBIKOB, JIP 18
YMEHUI U 3HaAHUI
JIn4yHOCTHBIE pe3yJIbTaThI
peanu3alnuy NporpaMMbl BOCIIUTAHMS,
onpejaeleHHbIe Cy0beKTaMM 00pa30BaTeJILHOIO MpoLecca
[TposiBnsromuii  cyOBEKTHYIO TO3MLUIO OTBETCTBEHHOTO WJIEHAa POCCUICKOro oOOIIecTBa, OCO3HAIOIIETO0 CBOU JIP 19
KOHCTUTYIIMOHHBIE IIpaBa 1 003aHHOCTU U MPUMEHSIOLIETO CTaHapThl aHTUKOPPYINLIUMOHHOTO MTOBEICHHS
CriocoOHbIH kK caM000pa30BaHUIO U CAMOPA3BUTHIO JIP 20
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2. CTpyKTYypa M coaep:kaHue 001e00pa30oBaTebHON AU CIUTIIHHBI

«XHAMHUA»

2.1. O0beM TMCHUIUIMHBI M BUIBI y4eOHOH padoThI

Bun yueOHo# padoThI

O0BéM B yacax

MakcumanbHasi yueOHasi Harpy3ka 70
O06BeM 00pa3oBaTEIBHON TTPOTPAMMBI JUCITUTUTHHEI 70
B 1.4

OcHoBHOE coJiep>kaHne 62
B 1.4

Teopernueckoe o0ydcHHE 28
[IpakTrueckue 3aHATHS 18
JlaGopaTopHbIe 3aHATHS 10
KonTtposbHbIe paboThI 6
IIpogeccnoHaNbHO-OPUEHTHPOBAHHOE cojep:xkaHue(coaep:kanue | 6
NPHUKJIATHOTO MOIYJIs1)

Teopernueckoe oOyueHue 2
[IpakTrueckue 3aHATHS 4
JlaGopaTopHbIe 3aHATHS

IIpomexyTouHast arrecTanusi(audgepeHuMpoBaHHbIN 3a4eT) 2
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2.2. TemaTu4eCcKMid IJIAH M COEPKAHUE TN CIIATIIIMHBI

2.2. TemaTu4eCKMH IJIAH U COACPKAHUE TUCHUTIIUHBI

Koanl o0mmx
KOMIIEeTeHIM i

B ¢popme
U JIHYHOCTHBIX
Copep:xxanue yuedOHOro MaTepuasia (0CHOBHOE U NPO(ecCHOHAIBHO- npaKTuyec
HaumeHoBaHue . Oo0Lem . pe3yJbTaToB,
OPMEHTHPOBAHHOE), JIA00PATOPHBIE M MPAKTHYECKHE 3aHATHS, IPUKJIATHON Koii
pa3/iesioB U TeM 4acoB ¢popMupoBanuio
MOIYJIb NMOATOTOBK
KOTOPBIX
"
crnocodcTByer
3J1eMeHT MPOrpamMMbl
1 2 3 4 5

Paznen 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
CtpoeHue aTOMOB Teopernueckoe o0yyenue 2 JIP1-JIP20
XAMAHCCKUX SJIEMEHTOB | CoppemenHas MOJellb CTpOeHuUs: atoMa. CHMBOJIMUECKHUH SA3BIK XMMHH. XHUMHUYECKHN
1 HPUPOJIa XUMHUECKON |3 iemenT. DnekTpoHHAS KOHUTYpaius atoma. Kitaccudukanust XAMHYECKUX IEMEHTOB
CBA3N (s-, p-, d-amemenTsr). BameHTHbIe 37€KTpOHBL. BaleHTHOCTh. DJIEKTPOHHAS MPHPOA 2

XUMHUYECKOH  CBSI3U.  DJIEKTPOOTPHULATENBHOCTh.  BHUIbI  XMMHMYECKOH  CBSI3U

(KoBaJIeHTHAas1, MOHHAs!, METAJUINYECKasi, BOJOPOJIHAsA) U CIIOCOOBI ee 00pa3oBaHUs

IpakTHyeckue 3aHATHSA 2

1.Pemienne 3amaHuii Ha HWCIOJL30BAHHE XHUMHYECKOM CHMBOJWKA W Ha3BaHHUH

COEJMHEHUI N0 HOMEHKJIAType MEXIYHApOIHOTO COI03a TEOPETHUECKON U MPHUKIATHON

XVUMHU ¥ TPUBHATBHBIX Ha3BAHUH JIJISI COCTABIICHHUS XUMHUYECKUX (DOPMYIT IBYXaTOMHBIX

COeMHEHUHN (OKCHAOB, CyNb()UIOB, THAPHIOB M T.I.) U JPYTUX HEOPraHUYECKUX 2

COEIUHEHUHN OTAENbHBIX KIACCOB.

[IpakTuueckue 3aiaHvsi Ha YCTAHOBIEHUE CBSI3M MEXKIY CTPOEHHEM aTOMOB
XUMUYECKUX DJEMEHTOB M TIEPHOJUYCCKHM HM3MEHEHHEM CBOWCTB XHMMHYECKHX
AJIEMEHTOB M X COEIMHEHHI B COOTBETCTBHH C nosoxkeHueM [lepnoanueckoil cUCTEMBI.
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Tema 1.2.

[Tepuonuueckuii 3aKOH U
tabnuna J1.1.
Meunpeneena

OcHoBHOe conep:kaHue

HpaKaneCRne 3aHATHSA

2.Ileproandeckas cuctema XxuMudeckux iaemMenToB .. MenneneeBa. @usznueckuit
cMmbich [lepuoanueckoro 3akona [[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XUMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJOKECHUEM XUMHUYECKOT0 3jieMeHTa B [lepronnueckoit cucreme.
MupoBo33peHueckoe 1 HaydyHoe 3HadeHue [lepuoanueckoro 3akona [[.1. Menneneesa.
IIporno3ser I.1. Menneneea. OTKpbITHE HOBBIX XUMUUYECKUX JIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepU3aIUIO
XHUMHYECKHX JIEMEHTOB «MeTalmnueckre / HeMeTaJINUECKHE CBOMCTBA,
AIEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUHU C UX DJIEKTPOHHBIM
CTPOCHUEM M MOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME XUMUYECKUX dieMeHToB J1.1.
MenpaeneeBa»

OK 01
OK 02
IIK 2.1
IIK 3.4
JIP1-JIP20

Pa3nea 2. XumMnueckue peakuumn

10

Tema 2.1. Tumnsl
XUMHUYECKUX PEAKITUH

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

KJ'IaCCI/I(bI/IKaI_[I/IH X THUIIBI XUMHUYCCKUX pCaKI_[I/Iﬁ C Y4aCTHEM HCOPIraHUYICCKUX BCIICCTB.
CocraBieHue ypaBHeHI/Iﬁ peaKuHﬁ COCAUHCHHA, PA3JIOKCHUA, 3aMCILICHN, O6M€Ha, B
T.4. peaxuuﬁ rop€HHs, OKUCICHUA-BOCCTAHOBJICHUA.

YPaBHeHI/ISI OKHCJICHHS-BOCCTaHOBICHHS. CTeneHb okuciIeHuss. OKUCIUTENb 1
BOCCTaHOBUTENb. COCTaBlICHUE U YpaBHHUBAHUEC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
peaKL[PII’I METOJOM BJICKTPOHHOT'O Oananca. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIC
PCaKMu B IpHUpPOoAC, NPOU3BOJCTBCHHBIX MPONECCAX U KUZHCACATCIIBHOCTU OPTaHU3MOB

IIpakTH4eckne 3aHATHA

3.KomnuectBenHbie oTHOMIEHUST B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMUHU
W pacyeTbl M0 ypaBHEHUSAM XMMMUYECKHX peakuumid. Monib Kak €AMHHMIA KOJIMYECTBA
BelecTBa. MossipHas Macca. 3aKOHBI COXPaHEHUSI MacChl M DHEPTUU. 3aKOH ABOrajpo.
MonsipHblii 00beM ra3oB. OTHOCHTENBHAS TUIOTHOCTh Ta30B. PacueTsl Mo ypaBHEHUSM
XUMHYECKHX peakIuil C HCHOJIb30BaHMEM Macchl, o0beMa (HOpPMAaJbHBIE YCIIOBUS)
ra3oB, KOJJMYECTBA BENIECTBA

OK 01
JIP1-JIP20

Tema 2.2.

OcHoBHOe coaep:xaHue

OK 01
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DNEKTPOIUTHYECKAS
JIUCCOLMAIUI U MOHHBIN
o0MeH

Teopernueckoe o0yueHue

Teopust snexTponurnyeckol auccouuanuu. HMoHBI. DIEKTPONIMTHI, HEIIEKTPOJIUTHL.
Peaxmuu nonsoro oomena. CocraBieHHe peakiuii HOHHOrO OOMeHa IIyTeM COCTABJICHUS
UX IIOJHBIX M COKDALICHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE PEaKLIMH.
3a/laHusl HAa COCTaBJICHUE HOHHBIX peakUui

JlaGopaTopHble 3aHATHSA

1.JJaboparopHast pabota “THUITbI XUMUYECKUX peaKIuii’.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY HUCXOIHBIX M 00Pa3yIOIUXCS BELIECTB)
U IPU3HAKOB XMMHUYECKUX peakuuii. [I[poBeaeHne peakiuii HOHHOTo oOMeHa,
OIpeJieIeHUe cpeJibl BOJHBIX PaCTBOPOB. 3aaHUs HA COCTaBIEHUE HOHHBIX PEaKIUn

KonTpoabHnas padora 1

CTpOCHI/Ie BCIICCTBA U XUMHNYCCKHEC PCAKIIUU

OK 04

Paznea 3.

CTpOCHI/Ie H CBOMCTBA HEOPraHuYe€CKMUX BE€UICCTB

Tema 3.1.
Kinaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHWYECKUX BEIIECCTB

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

[Tpeamer Heopranmveckoit xumun. Kimaccudukammsi HCOPraHUMIECKUX BEIICCTB.
[Ipoctrie u cioxubie BemecTBa. OCHOBHBIEC KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCHJIBI, KUCIIOTBI, COJIN). B3aMOCBS3b HEOPTraHMYECKUX BEIICCTB. ATperaTHbie
coctosiHus BemiecTtBa. Kpucramnnueckue u amopgHbie BelecTBa. TUIIbI
KPUCTAITMYECKHUX PELIETOK (ATOMHAs, MOJIEKYJIIpHAsi, HOHHAs, METaJUIMYECKas).
3aBUCUMOCTH (DU3UYECKUX CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKON PEIICTKH.
3aBHCHMOCTh XMMHUYECKOM aKTUBHOCTH BEIIECCTB OT BHJAa XUMHUUYECKOM CBS3H U TUIIA
KpUCTaJUTHYeCKoM permeTku. [IpudrHbl MHOT00Opas3us BEIECTB

HpaKanecm[e 3aHATHUSA

4.HomeHkmaTypa HEOpraHM4ECKHUX BEIIECTB: Ha3BaHHUE BELLIECTBA UCXO/s U3 UX
XUMHUYECKON (POPMYIIbI UM COCTABICHNE XUMUYECKOH (hOPMYJIIbI UCXO/I U3 HA3BaHUS
BeniecTBa 1o mexxayHapoanoit (MIOITAK) unu TpuBHaabHOW HOMEHKIIATYpE.

Pemenne mpakTHueckux 3aJaHMi MO KiaccH(UKALUU, HOMEHKIATYpe M XUMHUYECKUM
dbopMynaM HEOpraHMYECKHX BELIECTB Pa3IMUHBIX KJIaccOB (YrapHbIM ra3, YrJIeKHCIbIHI
ra3, aMMHaK, TrallleHas M3BECTb, HErallleHas M3BECTb, INUTbEBas COJa U JAPYTUX):
Ha3bIBaTh U COCTABIIATH (POPMYJIbI XUMUYECKUX BEILIECTB, OMPEIENATh MPUHAIIEKHOCTh
K KJ1accy.

OK 01
OK 02
JIP1-JIP20
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Hcrounnku xumudeckoi nHbopMaiuu (CpeacTB MaccoBOM HH(GOPMAITUH, CETh
Wutepuer u npyrue). [louck nupopmanuu no Ha3BaHUSIM, HACHTHPHUKATOPAM,

CTPYKTYpHBIM (hopmysam

Tema 3.2. Ousuko-
XUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEILECTB

OcHOBHOe coiep:kaHue

TeopeaneCRoe oﬁyqe}me

Metamipl. O0mme ¢u3nMdeckue W XUMHUYECKHE CBOWCTBAa MeTawioB. CrocoOsl
MOJIy4eHHUsl. 3HAYECHUE METAUIOB UM HEMETAUIOB B MPHUPOJE U KU3HEACATEIHHOCTU
yelioBeka M opraHu3MoB. Koppo3us MeTayuioB: BUABI KOPPO3HH, CIIOCOOBI 3alUTHI
METAJIJIOB OT KOPPO3HHU

Hemeramner. O0mme Qu3ndyeckue ¥ XMMHUYECKHE CBOWCTBA HEMETALIOB. THITHMYHBIC
cBoiictBa HemeTayuioB IV— VII rpynn. Knaccudukaius u HOMEHKIIaTypa COeIUHEHUN
HeMeTauioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE

XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEIECTB (OKCHJIOB,
TUIPOKCUIOB, KUCJIOT, COJEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX
BEIIIECTB, BOAOPOAHBIX COSAMHEHUI, BBICIINX OKCUJOB U THIPOKCHJIOB

IIpakTHyeckue 3aHATHS

5.CocraBieHre ypaBHEHUH XHMHUYECKUX PEAKIUl C y4yaCTHEeM MPOCTHIX M CIOMXKHBIX
HEOPraHWYECKHUX BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCUIOB METAJUIOB, HEMETAJIIOB U
aM(pOTEpHBIX DIIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBaHUU U aMQOTEPHBIX
TUJPOKCHIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

Pemienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM HAa CBOWCTBA, COCTAaB,
MoJIydeHHe W 0€30MacHOe MCIOJIb30BAaHUE BAXKHEUIIWX HEOPTraHWYECKHX BEIIECTB B
OBITY U IPAKTUYECKON AEITeIbHOCTH YEeIIOBEKa

OK 01
OK 02
JIP1-JIP20

Tema 3.3.
WNnentuduxarms
HEOPTaHWYECKUX BEIIECTB

OcHoBHOE coaepKaHue

JlabopaTropHble 3aHATHUS

2.JIaboparopHas pabota «neHTudukanms HeOpraHMYeCKMX BEIIECTB.

Pemenne »sKkcnepUMEHTaNbHBIX 3aJad MO XHMHYECKHM CBOWCTBAM METAJUIOB U
HEMETAJIJIOB, 10 PAaCO3HABAHUIO U MOJTYYEHHUIO COEANHEHUI METAJIJIOB U HEMETAIIIIOB.
Wnentuduxanus HeOpraHn4ecKuxX BEIECTB C UCIOIb30BaHUEM UX (PU3HKO-XUMHUYECKIX
CBOWCTB, XapaKTEepPHBIX KaueCTBEHHBIX peakiuid. KauecTBeHHbIe peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS

KonTpouabHnas paéora 2

CBoiicTBa HEOPTAaHUYECKUX BEIIECTB

OK 01

OK 02

OK 04
JIP1-JIP20
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Paznea 4.

CTpoe}me H CBOMCTBA OpPraunveCKux BEIECTB

22

Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIATypa
OpPraHUYECKUX BEIIECTB

OcHOBHOe coep:kaHue

TeopeaneCRoe oﬁyqe}me

[losiBneHue u pa3BUTHE OPraHUYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckoi
XUMHUHU. MecTo 1 3HaYeHHE OpPraHMYeCKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHHME KaK MOPSAJOK COEIMHEHHS aTOMOB B MOJIEKYJE COIVIACHO MX
BaJIEHTHOCTH. OCHOBHBIE IOJIOXKEHHSI TEOPUU XUMHUYECKOI'O CTPOECHMSI OPraHMUYECKUX
coequHennit  A.M. bytiepoBa. YTriaepoaHbId CKEIET OpPraHUYeCKON MOJICKYJIBI.
3aBUCHMOCTh CBOMCTB BEILECTB OT XMMHUYECKOTO CTpoeHus Mosekyia. W3omepus u
H30MEpHI.

[Tonsatne o ¢ynkumonanpHOM rpymme. Paaumkan. IlpuHnumer kiaccupukanuu
OpPraHMYEeCKUX  COeAUMHEHUH. MexayHapoaHass  HOMEHKIATypa W IPUHIUIBI
HOMEHKJIaTypbl ~ opraHuyeckux coeauHeHuil. [lonstue 00  azoTcoaeprKaiux
COETMHEHUSIX, OMOJIOrMUeCKH aKTUBHBIX BellecTBax (yrieBojax, xkKupax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCRue 3aHATHSA

6.HomeHkmaTypa OpraHMYECKHX COCTUHEHHH OTJEITbHBIX KJIaccoB (HACHIIICHHEIE,
HEHACBHIIIICHHBIE W apOMaTHYECKHE YIJIEBOJOPOJbI, CIHUPTHI, (DEHONBI, albJIETUIIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI U Jp.) CocTaBieHUE TOMHBIX U COKPAIIEHHBIX
CTPYKTYpPHBIX (OpMYN OpPraHWYECKUX BEIIECTB OTIEIbHBIX KIACCOB, HCHOJIB3YS HX
Ha3BaHUs 10 CUCTEMATHYECKONW WM TPUBUAIBLHOM HOMEHKIJIAType (PTWIIEH, aleTHJICH,
runepud, GpeHon, Gpopmanpaerua, yKCcycHas KUciaoTa, TIuiuH). Pacuetsl mpocTeitmeit
(bOopMyITBI OPraHUYECKONW MOJICKYJIBI, HICXOISl U3 AJIEMEHTHOTO cocTana (B %)

OK 01
JIP1-JIP20

Tema 4.2. CBoiicTBa
OpPraHUYECKUX

OcHoBHOE CoAEpKaHuE

12

Teopernueckoe o0y4enue

OK 01
OK 02

23




COE€IUHEHUN

DU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHUM OTAEIBbHBIX KJIACCOB
(ocobeHHOCTH KIacCH(PUKAIIMU U HOMEHKIIATYpPBhl BHYTPHU KJIacca; TOMOJIOTUYECKUHN Psif
u obmras GpopMyia; n3oMmepus; GU3NIECKUE CBONCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI
HOJIyYEHUs):

— MpeaenbHbIe YIIAEBOAOPO/ b (aTKaHbl U ITUKIIOATKAHbI). 'opeHre MeTaHa Kak OJWH U3
OCHOBHBIX HMCTOYHUKOB TEIUIA B MPOMBIIUIEHHOCTH U ObITy. CBOWMCTBa MPUPOIHBIX
YTJIEBOJIOPOOB, HAX0XKICHUE B MPUPOJIC U IPUMEHEHNE aJIKaHOB;

— HemnpeeabHble (aJIKEHbI, AJIKUHBI M AJIKaIUEHbI) U apOMaTHUYECKUE YTJIEBOJOPOIbI.
['openue aneTwineHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHHU JJISI CBApKH H
PE3KU METAJNIOB

— KHUCIIOpOJICOJepXKAIEe COCTUHEHUs (CUPThl U (PeHOJbl, KapOOHOBBIE KHCIOTHI U
UpHI, adbAETHABl M KETOHBI, JKHUPBI, yIJIeBOAbl). [IpakTHueckoe NpUMEHEHHE
STUJICHIJIMKOJS, IiuiepuHa, ¢eHona. Ilpumenenue dopmanpaerunia, aneraableruia,
YKCYCHOW KHCIOTHL. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. MOOIINE CBOWCTBA
MbLIa

—  a30TcojAepXkaliue  coeauHeHHUs  (aMHHBI M aMHUHOKHUCIOTBHI,  OEJIKH).
BricokoMounekysipHble COeNMHEHUs (CHHTETHMYECKHEe M OHUOJOrMYeCKU-aKTUBHBIC).
Monomep, mnonumep, CTpyKTypHoe 3BeHO. llommmepusanus 3TuieHa Kak OCHOBHOE
HaIlpaBJIEHUE €TI0 UCIIOIb30BAHUS.

I'emeTnyeckas CBA3b MCXKY KilaCCaMH OPraHN4YCCKUX COGI[I/IHGHI/Iﬁ

IIpakTH4eckne 3aHATHA

7.CBoiicTBa OpraHMYeCKUX COEAMHEHUHW OTAEIbHBIX KJIAcCOB (TpUBHAIbHAs U
MEXyHapoaHas HOMEHKJIAaTypa, XUMHUYECKHE CBOICTBa, CIOCOOBI MOJY4YEHHUs):
npeJienbHble (AIKaHbl M IIUKJI0AJIKaHbl), HEMpEeNbHbIE (aJIKEHbI, ATKUHbI U allKaIUEHBI)
U apOMaTHUYECKUE YTIIEBOJOPO/bI, CIUPTHI U (PEHOJIbI, KApOOHOBBIE KHCIOTHI U 3(UPHI,
abJIETU/Ibl U KETOHbI, aMUHBl U aMUHOKHCIJIOTHI, BBICOKOMOJIEKYJIIPHBIE COEINHEHUSI.
3aaHus Ha COCTABJIICHUE YPAaBHEHUN XMMHYECKUX PEAKUUN C Y4aCTHEM OpPraHMUYECKUX
BEIIECTB Ha OCHOBAHUU MX COCTABA U CTPOCHHS

8.CocraBieHHe CcXeM peakmui (B TOM 4YHCIE TI0 TPEIJIOKEHHBIM —IICIOYKaM
IIPEBPALICHN), XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUI
OTJIENbHBIX KJIACCOB, CIOCOOBI WX IMOJYYE€HHS M Ha3BaHHE OPraHMYECKUX COEAMHEHUN
10 TPUBUAJIILHON WJIM MEXTyHAPOIHOM CHCTEMAaTUYECKONH HOMEHKIIATypeE.

Pemenne mNpakTHKO-OPUEHTHUPOBAHHBIX TEOPETHYECKMX 3aJaHUM Ha CBOMCTBA

OK 04
JIP1-JIP20
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OpTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB

JlabopaTopnasi paGora

3.JIaboparopHas pabota “IIpeBpaiieHuss OpraHMUECKUX BEIIECTB MPU HarpeBaHUH'".
[Tony4yenue TUIICHA M U3YYEHHE €ro CBOWCTB. MoAeInpOBaHHE MOJICKYII U XHMHYECKUX
IpeBpalleHNi Ha IPUMepe dTaHa, STWICHA, AlleTUIICHA U JIp.

Tema 4.3.
Nnentudukanus
OpPraHUYECKUX BEIIECTB,
HX 3HAYE€HUE U
IIPUMEHEHNE B OBITOBOM U
MTPOM3BOJCTBEHHOM
JIEATEILHOCTH YeJIOBEKA

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me

Buoopranmueckue coeaunenus. IIpumenenue u OMONIOTHYECKass POJIb YIIIEBOIOB.
OxucrneHue YyrieBoJ 0B — HCTOYHMK OHHEPIUU JKUBBIX oOpranuzMoB. Obnactu
NPUMEHEHHUS  aMUHOKHUCIOT. IlpeBpamieHuss OenkoB MNUIMM B OpPraHU3ME.
buonornuyeckne Qynkuum OenkoB. buonmormueckue ¢GyHKIMHM KHpOB. Ponb
OpPraHUYeCcKOi XMMHHU B PEHICHUH MPOOIIeM NMHIIEBON 0€30MacCHOCTH

Ponp opraHmueckoll XMMHU B PEIICHHU NPOOJIEM SHEPreTHYEeCKOi Oe30macHOCTH, B
PasBUTUHU MCIHULWHBI, CO3JaHHMU HOBBLIX MATCPUATIOB, HOBBIX HCTOYHHKOB SHCPIrUuun
(anbTepHATUBHBIE HMCTOYHUKM HHepruu). OnacHOCTb BO3ACHUCTBUS Ha KUBbIC
OpraHu3Mbl OpPraHUYCCKUX BCHICCTB OTACJIBbHBIX KJIIaCCOB (erICBOI[OpOIIBI, CIIMPTHI,
(eHOIBI, XJIOPOPTaHMYECKHE TPOU3BOIHBIC, ANBIACTHIBI M Jp.), CMBICT ITOKa3aTels
MPEJEIbHO JOMYCTUMON KOHIIEHTpaluu

JlabopaTropHble 3aHATHUS

4.JlaboparopHas pabota: “UMneHTudukamuss OpraHUYECKUX COCAMHEHUN OTAENbHBIX
KJIaCCOB™

Nnentudukanus OpraHWYecKUX COCAMHEHHH OTIENbHBIX KIACCOB (HAa TpUMEpe

IBJETUAOB, KpaxMmalsla, YKCYCHOH KHCIIOTHI, O€JKOB M T.M.) C MCIIOJIb30BaHUEM HX
(U3UKO-XMMHUYECKHUX CBOWCTB M XapaKTEPHBIX KaueCTBEHHBIX peakiuil. [leHarypauus

Oenka IIpu HarpC€BaHUMU. HBCTHHG peaknuuu O0cnkoB. BO3HMKHOBEHUE aHAUTHYECKOIO

CUTrHajla C¢ TOYKH 3pCHHA XHUMHYCCKHUX IPOHCCCOB IIPpHU INPOTECKAHUU KaueCTBEHHOMU
pCaKknmnu, HO3BOHﬂIOHlCﬁ I/IIICHTI/I(I)I/ILII/IpOBaTL MPCAJIOKCHHBIC OPraHNYCCKNC BCIICCTBA

KonTtpoJubnas paéora 3

CrtpyKTypa 1 CBOICTBA OPraHUYECKUX BELLECTB

OK 01

OK 02

OK 04
JIP1-JIP23

Pasnea 5.

Kunernueckue u TEPMOAUHAMHUYECCKHUE 3AKOHOMEPHOCTH NMMPOTCKAHUA XUHMHYECCKUX

peaxuuit
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CKOpOCTh XMUMHUYECKUX
peaKuui.
XUMHUYECKOE PABHOBECUE

OcHoBHOe cogepKkaHue

TeopeTuyeckoe o0yueHue

CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOJIBI pearupyrommx
BEILECTB, KOHILIEHTPALIMM pPEArupyrolIUX BEIIECTB, TEMMEPAaTypbl U IUIOLIAJH
PEAaKIMOHHON MOBEPXHOCTU. TemmoBble A(P(GEKTh XUMHUYECKUX pPEaKUui. JK30- H
SHJIOTEPMUUYECKUE, PEAKIINH.

O6parumocth peakiuil. XMMUYECKOE PaBHOBECHE M €ro CMEIICHUE MOJ JCHCTBUEM
pa3ianyYHbIX (aKTOPOB (KOHIICHTPAIUS PEareHTOB WJIM MPOJYKTOB PEaKlUU, JaBJICHHE,
TeMIiepaTypa) s CO3/JaHMs ONTHUMAIbHBIX YCJIOBHM MPOTEKAHUS XUMHUYECKHUX
npoueccos. [Ipunmun Jle [llarense

OK 01
OK 02
JIP1-JIP20

IIpakTHyeckue 3aHATHS

9.Pemennie mpakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUN Ha aHAIHU3 (PAaKTOPOB, BIUAIOIIUX Ha
HN3MCHCHHUEC CKOpPOCTHU XUMHYECKOM p€aknuuu, B T.4. C HO3I/IIII/1ﬁ SKOJIOTHYECKU
1[eJIeCO00Pa3HOr0 MOBEIECHUSI B OBITY M TPYAOBOM JEATENHHOCTH B LEISIX COXPAHEHHS
CBOETO0 3/I0POBbS U OKPYKAOLIEH MPUPOJHON CPEIBL.

PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha MpuMeHeHue npuHiuna Jle-
IMIaTense AJId HAXOXKACHHA HaIlPpaBJICHUSA CMCIICHHA PaBHOBECHUA XUMHYECKON pCaKknuuun
U a”Hanu3 (pakTopoB, BAUSIONINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02

Pazpea 6.

PacrBopbl

Tema 6.1.
[TonsiTue o pactBopax

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0y4enue

PactBopenune kak ¢usnko-xumudeckuil npouecc. PacrBopsl. CriocoObl MpUTOTOBIEHUS
pactBopoB. PacTBOopuMocTb. MaccoBas monst pacTBopeHHOro BemiectBa. (CMbICT
MoKa3aTrensl IpelelbHO JOMYCTUMONW KOHIIEHTpAllMM M €ro HCIOJIb30BAHHE B OLIEHKE
IKOJIOTNYECKOH 6E30I1aCHOCTH.

[IpaBuiia SKONOTMYECKH II€JIECOOOpa3HOr0 TMOBENEHUS B OBITY W TPYAOBOM
JEATEIIBHOCTH B LENSIX COXPAHEHUs CBOETO 3/I0pOBbS W OKPYKAKOLIEH NPUPOJHON
Cpe/Ibl; OACHOCTh BO3EHCTBHS HA UBbIE OPraHU3MbI OIIPEICIICHHBIX BEIIECTB.
Pemenne  mpakTUKO-OPUEHTUPOBAHHBIX  PACUETHBIX  3aJaHUM  HA  pPacTBOPBHL,
HCIIOJIb3YEMbI€ B OBITOBOM M IPOU3BOJICTBEHHOMN AEATEILHOCTH YEJIOBEKa

OK 01

OK 02

OK 07
JIPO1-JIP20
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Tema 6.2. UccnenoBanue |OCHOBHOE cofiep:KaHMe 2 OK 01
CBOMCTB PacTBOPOB JlabopaTropHble 3aHATHUS 2 OK 02

5.JlaboparopHas padota «IIpuroToBIeHHE PaCTBOPOBY. OK 04

[TpuroTtoBneHne pacTBOPOB 3alaHHON (MaccoBOHM, %) KOHIEHTpauuu (C MPaKTUKO- 2

OpPUEHTUPOBAHHBIMU BOIIPOCAMM) U ONIPEAEIEHUE CPEABI BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTrOTOBIIEHHE PACTBOPOB
IIpodeccnonabHO-OPHEHTUPOBAHHOE COJePKaAHME (COMEPKAHUE TPUKJIATHOTO MOIYJIs1) 6
Paszgen 7. Xumus B ObITY M MPOM3BOICTBEHHOM 1eTeJILHOCTH YeJI0BeKa 6 OK 01
Xumus B ObITY U OCHOBHOE COfiep/KaHne 6 OK 02
TIPOU3BO/ICTBEHHOH TeopeTnueckoe odydenne 2 OK 04
ACATCILHOCTH MCIIOBEKA  I"H pelfiie OCTIKEHNS XUMHUECKOI HayKd ¥ XMMUYECKON TeXHOJoruu. Ponp xumuu OK 07

B 00€CIIEYEHUH 3KOJOTHYECKON, YHEPreTUUECKON U MUILEBON O€3011aCHOCTH, Pa3BUTUN IIK 9.1

MeaunuHbl. [IpaBuia mowcka M aHalnM3a XUMHUYECKOH HHGOpPMAIUU U3 Pa3IUYHBIX ) JIP1-JIP20

UCTOYHUKOB (HayyHas u y4deOHO-Hay4yHas JUTEpaTrypa, CpEACTBa MacCOBOU

uHpopmaruu, cetb THTEpHET)

IpakTHYecKue 3aHATHS 4

10.ITouck u aHanmu3 KecOB O MPUMEHEHHH XUMHUYECKHX BEUIECTB U TEXHOJOTHH ¢ 4

yuyeTtoM Oynymeidl mpodeccHOHaTbHOM —JEATENbHOCTH 10 TeMaM: BaKHEHIIMe

CTPOUTEINIbHbIE MaTepHalibl, KOHCTPYKIIMOHHbBIE MaTe€pHalibl, KPaCKH, CTEKIIO, KEpaMHKa,

MaTepuaibl A 3JIEKTPOHUKH, HAHOMAaTepHuaibl, TEKCTUJIbHBIE BOJOKHA, MCTOYHUKHU

SHEpruM, OpraHMYecKHe W MHUHEpajbHble YyIOOpEHMs, JEKapCTBEHHbIE BEILECTBA,

OBITOBAs] XUMHUSI.

3amura: [lpeacraBieHue pe3ynbTaTOB pPEIICHHS KEHCOB B (opMe MHUHH-AOKIANA C

Ipe3eHTaluen

IMpomexxyTounas arrecTanus no qucuuiunHe (IugepeHIInpoBaHHbIN 3a4eT) 2

Bcero 70
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3. YcaoBue peanu3anuu NporpaMMbl 00111e00pa3oBaTe/IbHOI OPraHu3anuu

3.1. TpeOoBaHMsA K MMHHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecneYeHH IO
Jis peanu3annu mporpaMmbl AUCHUIUIMHBL JTOJDKHBI OBITH TMPEAYCMOTPEHBI CIEAYIONINE CIelHalbHbIe
MOMEIICHUS: YUeOHBIN KaOUHET XUMHUHU W/WIIK y4eOHONH XUMUYECKOH JabopaTopuu.

Oo0opynoBanue y4yeOHOro kKaOuHeTra (HArJIsiAHbIe MOCOOUSN): KOJIJICKIIMH TMOJUMEPOB; KOJIICKIIHS
TOPHBIX TIOPOJI W MHUHEpasjoB, Tabiuna MeHzaeneeBa, y4deOHble (GWIbMBI, IUGPOBBEIE 00pa3oBaTEIbHBIC
pecypchl.

TexHuyeckue cpeacTBa O00y4eHHUsI: KOMIBIOTED C YCTPOWCTBAMU BOCIHPOU3BEICHUS 3BYKa,
MYJIBTUMEANA-TIPOEKTOP C IKPAHOM.

OobOopynoBanue Jaboparopud M PpadouYux MecT Ja0OPATOPUM: MUKPOCKOI, NPEAMETHBIE U
NOKPOBHBIE CTEKJIa, (PUIBTPOBaIbHAS OyMara, CTEKJIIHHbIE IPOOUPKH, PE3UHOBBIE MTPOOKH, HAOOP PEaKTHBOB,
CTEKJIIHHBIC TaJIOYKH, LITATUBBI IJIi MPOOUPOK; MEpHBbIC LMIMHIAPHI, BOPOHKH CTEKJISIHHBIC, CTYNKH C
necTukoM, ¢apdopoBbie YAk, MUHUETH, (QWIBTPHI OyMa)kKHbIE, BaTa, SJIEKTPOIUIMTKH, J1aOOpaTOpPHBIE
IITaTHBBI, CIIUPTOBBIC TOPEJIKH, CIUYKH, MPOPKAa C Ta300TBOMHOW TPYOKOH), Jep:karenu misi HMpoOUpOK,
CKJISTHKY JUIsI XpaHEHHUs PEaKTHBOB, pa3AaTOYHbIC JIOTKH, XuMuueckue crakanbl (50, 100 u 200 mu); mmarenu;
MUHIIETHI; TUTEIIbHBIE MBI, MepHbIe Mpooupku (Ha 10—20 mur) u MepHbie KoJIOBI (25, 50, 100 1 200 M),
CTCKJISTHHBIC MATOYKH; KOHWYeckue KouObl uist tutpoBanus (50 u 100 Mi1); MHIWKATOPHBIE MOJOCKH IS
onpezaeneHus: pH u cranaapTHas MHIUKATOpHAS IIKala; YHUBEPCATBHBIN WHAUKATOP; Ja0OpaTOpHBIE BECHI,
CYIIWIBHBIN KA, U 1p. JJabopaTopHOE 000PYAOBAHHE.

3.2. UnpopMmannoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

3.2.1. OcHOBHBIE T€YATHDBIE H3AHUS

1.Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun B.B.;
nox pen. Jlyauna B.B. Xumus (6a3osslii ypoens) 10 OOO "JIPODA"
drofa-ventana.ru/expertise/umk-180

2.I'abpuensa O.C., OctpoymoB N.I". Xumusi: yaeOHUK IJIs1 CTYIEHTOB PO ECCHOHATBHBIX
o0pa3oBaTeNnbHBIX OpraHu3aluii, ocBauBaomux npodeccuu u crnenuansHocti CI10.-M., 2018

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1. Huxonbckuii, A. b. Xumust: yueOHUK U IPAaKTUKYM Ui CPEAHEr0 NpOoQecCnOHaIbHOIO
obpaszoBanus / A. b. Hukonbckwuii, A. B. CyBopoB. — 2-¢ 3., mepepad. u gom. — MockBa:
WznarensctBo FOpaiit, 2022. — 507 c.

2. Xumust: yaeOHUK 11 cpeHero npodeccruonansHoro oopazosanus / 0. A. JleGenes, I'. H. ®anees,
A. M. T'ony6es, B. H. IllanoBan; nox oOuieit penaxmueii I'. H. @aneeBa. — 2-e uzna., nepepad. u go1m.
— Mocksa: U3natensctBo FOpaiit, 2022. — 431 c.

3.Epoxun FO.M. Xumus: yaeOHUK IJIs1 CTYIEHTOB YUPEKACHUI CPEeTHETO U TPOPECCHOHATHLHOTO
obpazoBanus ./ FO.M. Epoxun.- 18-e uznanue, crepeotuntoe.- M: «Akagemusi», 2014. - 400c.

4. MaptbiHoBa, T. B. XuMus : yueOHHUK U IPAKTUKYM JIJISl CPEIHETO MPOPECCHOHATBHOTO
obpazoBanms / T. B. MapteiHoBa, 1. B. Apramonosa, E. b. 'ogyHOB ; o o01ie# penakmueit

T. B. MaptbeHOBO#. — 2-€ u31., ucnp. u gon. — Mocksa : M3aarensctBo HOpaiit, 2022. — 368 ¢. —
(ITpodeccuonanproe odpazosanne). — ISBN 978-5-534-11018-0. — TekcT : 2MeKTPOHHBIH //
OopasoBarenbHas miathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/489733
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4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHS 0011€00pa30BaATe/IbHOM JUCHUIJINHbBI

KoHTpons u olieHKa pe3yiabTaToB OOydYeHMsI OCYLIECTBISETCS IpernojaBaTeieM B Ipolecce
IPOBEIEHUS] MPAKTUYECKUX 3aHATHUM M J1abOpaToOpHBIX pPAa0bOT, TECTUPOBAHMs, a TAKKE BBINOJIHEHUS
00y4aromyUMHUCs UHINBHUIYyaIbHBIX 33JJaHU, IIPOEKTOB, UCCIICAOBAaHUHI. Pe3ynpTaThl 00yd4eHus: Onpeaensor,
YTO 00y4Jaronecs J0KHBI 3HATh, TIOHUMATh U AEMOHCTPUPOBATH 110 3aBEPLUICHUN U3yYCHHS JUCIUTUINHBL

Hns

HCIIOJIB3YCTCA

dbopMUpOBaHHS, KOHTPOJS ¥ OIEHKA pPE3yJbTaTOB OCBOCHHS Y4YEOHOW JUCIIUTUTHHBI

CHUCTeMa OIICHOYHBIX MEPOINPUSTHH, TMpeacTaBisionas co0oil KoMILUIEKC

MEPOIIPUATHIA, COTJIACOBAHHBIX C pe3yibTaTaMu 00ydeHus u chopmyaupoBaHHBIX ¢ ydetom PI'OC COO

y4eOHBIX

(mpeametHbIe pe3yabTaThl o quctuiinae) u I'OC CIIO.

Ne | OK/IIK | Moayab/Pa3nen/Tema Pe3yabTaT 00y4yeHus Trunbt OIIeHO‘lH:) X
MeponpusTHiA
| | OcHoBHOE coep:kaHue
1 Pa3nea 1. OcHoBbI ®opymposars
0a30Bble MOHATHS U
CTPOEHUS BellecTBa
3aKOHbI XUMHUH
1.1 |OK 01 CrpoeHue aToMOB Cocrasmsars xumuueckue |1. Tect «CtpoeHue atoMoB
JIP1- XUMHUYECKUX 3JIEMEHTOB |(hOPMYIIbI COSAMHEHU B |XUMUYECKUX FJIEMEHTOB U
JIP20 Y TIPUPOJIa XUMHUYECKOW |COOTBETCTBUU CO MIPUPOJIa XUMUYIECKOHN CBSAZH.
CBSI3U CTETEHBIO OKUCIICHUS 2. 3a/1auu Ha COCTaBJIEHUE
XUMHUYECKUX DJIEMEHTOB, |XUMUYECKUX (hopmy
MCXOJIS U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COEAMHEHUN
ANEKTPOOTPHUIATENIBHOCTU |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.IL.).
3. 3amaHus Ha UCIIOJb30BaHUE
XAMHYECKOW CHUMBOJIUKH U
Ha3BaHUM COEIUHEHUM I10
HOMEHKJIAType MEKIYHAPOIHOTO
CO03a TEOPETUYECKOUN U
MPUKIIATHON XUMUHU U
TPUBHUAIIbHBIX Ha3BaHUU TSI
COCTaBIICHUS XUMHYECKHUX
dhopMys TByXaTOMHBIX
coeTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTrUX HEOPTraHUYECKUX
COEJIMHEHUH OTACIBHBIX KJIaCCOB
1.2 |OK 01 [Iepnonnueckuit 3akoH 1| XapaKkTepu3oBaTh 1. Tect «Metannmnueckue /
OK 02 tabmuma J[.1. XHUMHUYECKHE DJIEMEHTHI B |[HEMeTaUIMUYeCKHEe CBOMCTBA,
JIP1- Menpeneena COOTBETCTBHH C UX 3JIEKTPOOTPULIATENBHOCTD U
JIP20 MOJIO)KEHUEM B CPOJICTBO K DJIEKTPOHY
MEPUOIUYECKON CUCTEME |XMMHUYECKUX DJIEMEHTOB B
XUMUYECKHUX AJIEMEHTOB  |COOTBETCTBHUE C UX JIEKTPOHHBIM
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OK/IIK

Monyas/Paznen/Tema

Pe3yabTar 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

J.. MenneneeBa

CTPOEHUEM M TIOJIOKEHHEM B
MEPUOUYECKON CUCTEME
XUMUYECKUX dieMeHTOR JI.1.
MenneneeBay.

2. IlpakTrueckue 3ajlanus Ha
YCTaHOBJICHUE CBSI3H MEXIY
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
W3MEHEHUEM CBOMCTB
XUMHUUYECKHUX AJIIEMEHTOB U MX
COEJIMHEHUH B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUYECKUE 3aJaHUs HA
XapakTepHU3alnI0 XUMHUUYECKUX
aeMEHTOB: «MeTtandyeckue /
HEMETaJNIMYECKUE CBOICTBA,
AJIEKTPOOTPHULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBUE C UX ANEKTPOHHBIM
CTPOEHUEM M TOJIOKEHHEM B
MEPUOIUUECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB

JI.1. MeHnneneeBay

Paznen 2. Xumnueckue
peakuun

XapaKkTepu3oBaTh THIIbI
XHMHYECKHX PeaKUru

KonTposbnas padora
«CTpoeHne BemecTsa u
XHMHYECKHe PeaKIum»

2.1

OK 01
OK 04
JIP1-
JIP20

THUIBI XUMHYECKUX
peakuui

CocTaBisITh peakuuu
COETMHEHUS, Pa3NIOKEHUS,
oOMeHa, 3aMeIeHHS,
OKHCIUTEIbHO-
BOCCTAHOBUTCIIbHBIC
peaxIuu

1. 3agaun Ha cocTaBlIEHUE
YPAaBHEHUU PEaKLUN:

— COeUHEHUS, 3aMEICHUS,
pasnokeHusi, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUA C
HCIOJIb30BaHUEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT Macchl
BEIIIECTBA WIIK 00BEMA

ra3oB 10 U3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, MacCe WU 00BEMY
OJIHOTO M3 yYaCTBYIOIIUX B
pEaKIMy BEIECTB; pACUETHI
Macchl (00bEMa, KOJTMIeCcTBa
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OK/IIK

Monyas/Paznen/Tema

Pe3yabTar 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

BEIIECTBa) MPOJAYKTOB PEaKIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
puUMecHu

2.2

DIIEKTPOIMTHYECKAS
JYICCOLIMAIINS U HUOHHBINA
o0MeH

CoCTaBIsTh YpaBHCHHS
XUMHUYCCKUX peaKI_II/II/I
HOHHOI'0 OOMeHa ¢
ydacTHeM
HeOpI‘aHI/I‘-IeCKI/IX BCILICCTB

1. 3amaHus Ha coCTaBJICHUE
MOJICKYJIIPHBIX U HOHHBIX
peaKuuii C y4aCTUEM KHUCIIOT,
OCHOBAHMI U COJICH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnast padota "Tumsl
XUMHYECKUX peakiui”

Paznen 3. Crpoenne u
CBOMCTBA
HEOpraHuYecKuX
BellleCcTB

HccnenoBarsb cTpoeHUE U
cBOMiCTBA
HEOPraHU4ecKux
BeLIEeCTB

KonTpoasHnas pabora
«CBOMCTBA HEOPraHUYECKHUX
BelleCTB)

3.1

OK 01
JIP1-
JIP20

Knaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposats
HEOpraHUYEeCKHe
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenknatypa u
Ha3BaHWE HEOPTaHUYECKUX
BEIIIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYITBI HITH
COCTaBJICHUE XUMHUYECKOU
(bopMyIBI UCXO/I U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUATBHOU
HOMEHKJIaType».

2. 3ajgaun Ha pacyeT MacCOBOM
110y (MacChl) XUMHUYECKOTO
3IIeMEeHTa (COeIMHEHNs) B
MOJIEKyJIe (CMecH).

3. [IpakTrueckue 3agaHus MO
KIaccu(pUKaluu, HOMEHKIIAType 1
XUMHYECKUM (hopmyram
HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTryeckue 3aJlanus Ha
OonpeaeIeHne XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XHUMHUYECKOMN
CBSI3U U TUIA KPUCTAIIMYECKON
peleTKu

3.2

OK 01
OK 02
JIP1-
JIP20

DU3NKO-XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcranaBiauBaTh
3aBHUCHUMOCTH (PU3HUKO-
XUMHUYECKUX CBOMCTB
HEOPTraHUYECKUX BEIECTB

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHUH, aM(pOTEpHBIX
TUAPOKCUJIOB U COJIEN.
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THNBI OLIEHOYHBIX

Ne | OK/IIK | Monayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusATHI
OT CTPOEHUS aTOMOB U 2. 3amaHus Ha COCTaBJICHUE
MOJIEKYJI, & TAKXKE TUNIA  |ypaBHEHUH XUMUYECKUX PEAKLUI
KpUCTAJIINYECKON C Y4aCTHEM IIPOCTHIX U CJI0KHBIX
pelIeTKH HEOpPraHUYECKUX BEIIECTB:
OKCHUJIOB METAJIJIOB, HEMETAILJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMH U aM(OTEpHBIX
TMIPOKCHUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOIUX UX
CBOMCTBA U CIIOCOOBI MOJTyYESHMSL.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U NOJIy4YEHUE
HEOpPraHUYECKUX BEIIECTB
3.3 |OK 01 Wnentudukanus Hccnenosatsb 1. IlpakTHKO-OpUEHTUPOBAHHBIE

OK 02 HEOPraHUYECKUX KAuECTBEHHBIC PEAKLIMM  |3aJIaHUS 10 COCTABJICHUIO

OK 04 BELICCTB HEOPraHUYECKUX BEILECTB |XMMHUYECKUX PEaKLUU C y4acTHEM

JIP1- HEOPraHWYECKHX BEIIECTB,

JIP20 UCIIOJIB3YEMBIX ISl KX
UJIEHTU(UKAITUY.
2.JlaGoparopnas padoTa:
“Unentuduxanus
HEOPTraHUYECKHUX BEIIEeCTB”

4 Pa3nea 4. Ctpoenue u |HccaenoBath ctpoenue u | Konrpoabhas padora
cBOlicTBa cBoiicTBa oprannyeckux |«CTpoeHHe H CBOHCTBa
OpraHn4yecKuXx BellecTB OpraHnYecKMuX BellecTB)
BeIIECTB

4.1 |OK 01 Knaccudukanus, Knaccudumnupoars 1. 3agaHus Ha COCTABJICHUE
JIP1- CTPOCHHE U OpraHMYECKHE BEUIECTBA B |HA3BaHUN OPTraHUUYECKUX
JIP20 HOMEHKJIaTypa COOTBETCTBUU C UX COCIMHEHUH 110 TPUBUAIILHON WIN

OpraHN4YCCKUX BCIICCTB

CTPOCHUEM

MEXIYHAPOAHOU
CHUCTEMATUUYECKON HOMEHKJIIATYpE.
2. 3a7aHusa Ha COCTaBJIEHUE
MOJIHBIX U COKPAIEHHbBIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3aauM Ha onpeaeneHue
npocteiiel GopmMyIbl
OpraHUYECKON MOJIEKYJIbI, UCXOs
13 3JIEMEHTHOTO cocTaBa (B %)
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THNBI OLIEHOYHBIX

Ne | OK/IIK | Monayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpHusATHIA
4.2 |OK 01 CBolicTBa OpraHUYECKuX | Y cTaHABIUBATh 1. 3amaHus Ha cOCTaBJICHHE
OK 02 COCAMHEHMI 3aBUCUMOCTH (hU3HKO- YpaBHEHUN XUMHUUYECKUX PEaKIui
JIP1- XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX
JIP20 OpPraHWYECKUX BEILECTB OT |BEILIECTB HA OCHOBAHUHU UX
CTPOEHUS MOJIEKYJI COCTaBa U CTPOEHHSI.
2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUI XMMHYECKUX PEAKIUH,
WJUTFOCTPUPYIOIIUX XUMHUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MIPOTEKAHUs JaHHBIX PEaKUUl U
T€HETUYECKOM CBSA3U
OpraHMYECKUX BEIIECTB pa3HbIX
KJIACCOB.
3. PacuerHsble 3a1auu o
YPaBHEHHUSAM pEaKLUil C y4acTUEM
OpraHUYEeCKHUX BEILECTB.
4. JTaboparopnas pabota
“IIpeBpaleHus OpraHu4eCKuxX
BEIIIECTB MPY HarpeBaHuu"
4.3 |OK 01 WNnentudukanus Uccnenosars 1.ITpakTHKO-OpHUEHTUPOBAHHbIEC
OK 02 OpraHUYECKUX BEILIECTB, |KAUECTBEHHbIC PEAKLIUM  |3a/IaHUSI 10 COCTABICHUIO
OK 04 UX 3HAYEHUE U OpPraHUYECKUX XUMHYECKHUX PEAKLIHN C y4aCTHEM
JIP1- MIPUMEHEHNE B OBITOBON |COEIMHEHUI OTAENbHBIX |OPraHUYECKUX BEILECTB, B T.4.
JIP20 Y IPOU3BOJICTBEHHOMN KJIACCOB MCIOJIb3YEMBIX JIJISl UX
JESATEIbHOCTH Y€JI0BEKA UACHTU(PUKAIUH B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaGopaTopHas pabora:
“Unentuduxaiiisi OpraHu4ecKux
COEIMHEHUH OTJEIbHBIX KJIACCOB™
5 Paspea S. Xapakrepu3oBaTrb
Kunernueckue u BJMSIHHE PA3JINYHBIX
TepMoAMHAMHMYecKHe |(pakToOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peakuui
XUMHMYECKHUX peaKuui
5 |OK 01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuil. XMMHUYECKOE |BIMSHUE KOHLIEHTPAMU  TEOPETUYECKUE 3a1aHUsI HA
JIP1- paBHOBECHE pearupyomux BeecTB U [aHaau3 (pakTOpoB, BIUSIONIUX HA
JIP20 TEMIIEPATYPHI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUYECKON

XUMUYECKUX PEAKLUN
Xapakrepus3oBaTh
BIIUSTHUE U3MEHECHUS
KOHLEHTPALlU! BEILECTB,
peaxkuuu cpeasl U

peakuuu. [IpakTuko-
OpPUCHTHUPOBAHHBIC 3aJaHUA HA
npuMeHeHue npuHiumna Jle-
[Matenbe 11st HAXOXKIACHUS
HAIpPaBIICHUS CMEILEHUs
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THNBI OLIEHOYHBIX

Ne | OK/IIK | Monayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
TEeMIIepaTypbl Ha paBHOBECHSI XUMUYECKON PEaKIINU
CMEIlIeHHEe XUMHUYECKOTO | aHaju3 (aKTOPOB, BIHUSIOMINUX
paBHOBeCHUS Ha CMEIICHUE XMMHUYECKOTO
paBHOBECHS

6 HccaenoBath HCTHHHBIE

Paznen 6. PacTtBopsl  |pacTBOPBHI € 3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 [OK 01 [Tonstue o pactBopax  (Pa3nuuars UCTUHHBIE 1. 3agauu Ha MPUTOTOBJIICHUE
OK 02 pacTBOpHI pacTBOpOB.
JIP1- 2. IIpakTMKO-OpUEHTUPOBAHHbBIC
JIP20 pacueTHbIC 3ajaHUA Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBO U
MIPOU3BOJICTBEHHON JEATEIHHOCTH
YesioBeKa
6.2 [OK 01 Uccnenosanue croiictB |MccnenoBats pusmko- Jlaboparopuas pabota
OK 04 pacTBOpOB XUMHYECKHE CBOKCTBA “IIpuroroBieHue pacTBOPOB”
WCTHUHHBIX PACTBOPOB

Il | [IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coiep:KaHNe NPUKJIATHOTO MOIYJIs)

7 Pa3zpen 7. OuenuBartp nocjaeACTBHSA |3amuUTa Keiica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuueil npodeccuoHaIbLHOM
NMPOM3BOACTBEHHOI NMPOU3BOACTBEHHOI NesiTeJIbHOCTH)

NesiTeJIbHOCTH NesiTeILHOCTH Yel0BeKa

yeJ0BeKa ¢ MO3ULM I
IKOJIOTHYECKOM
Oe3onmacHoCTH

OK 01
OK 02
OK 04
OK 07
IIK 9.1
JIP1-

JIP20

Xumus B ObITY U
MIPOU3BO/ICTBEHHOM
NesITeTbHOCTH YeJI0OBEKa

O11eHUBATh MMOCIEICTBUSA
OBITOBOM U
MIPOU3BOCTBEHHOMN
JIeSITEILHOCTH YeI0BEKa C
MO3HUIUM DKOJIOTHUECKOM
0e30macHOCTH

Keiic (¢ yuerom Oynymieit
npodeccnoHaNbHOMI
JIESITEIIbHOCTH )

Bo3MoOXHBIE TEMBI KEHCOB:

1. [lorennenue kmuMara u
BBICBOOOKIEHHE Ta30BbIX
THJIPaTOB CO JTHA OKeaHa.

2. bynymue matepuansl s aBHa-
, MAaIlIMHO- ¥ IPHOOPOCTPOCHHS.
3. HoBble maTepuaisl ass
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPENapaToB
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