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Poccutickoii @eaepannu 29 centsaops 2022r. Ne70281).

- IlpumepHoii paboueii mporpamMMoii 00me00pa3oBaTeNbHON yUeOHON TUCTIMILINHBI « XUMUS)
(yrmyOunieHblii ypoBeHb) aisl mpodeccCHOHaNbHBIX 00pa3zoBaTenbHbIX opranusanuii (Mocksa, ®I'BOY
AI10 NPIIO,2022r)

- yueOHOT0 TUIaHa JJAaHHOM CIEIMAIbHOCTH, YTBEPXKISHHOTO MPUKA30M JUPEKTOpa TeXHUKyMa No
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mucuurue I BITIOY KK «AMT»

PernieH3eHTHI: E.H.3amuxoBckas, MpEeno1aBaTesb €CTEeCTBEHHOHAYYHBIX
nucuurinH, TBIIOY KK «ApmaBupckuil  IOpUAMYECKUI
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1.IMMACIIOPT PABOYEM TPOT PAMMABI
1.1.MecTo AuCHMILVINHBI B CTPYKTYpe OCHOBHOI NPOo(ecCHOHAJIBLHOM

o0pa3oBaTe/IbHOM MPOrPaMMbI

O6meobpazoBarenshas  guctmmmHa  OOMy.13 «Xumusa» sBhsercs 00s3aTeNbHOM  YacThIO
o01meo0pa3oBaTeNnbHOr0 IMKIA oOpasoBaTenbHOM mporpaMmmbl B cootBerctBur ¢ OI'OC CIIO mo
npodeccun 43.02.17 «TexHOIOTHUS HHAYCTPHUH KpacoTbl» ( KBaMM(UKALUA: CICIHATUCT
UHAYCTPHUH KPaCOTBHI).

TpynoemMkocTh Ha yriyOJI€HHOM YPOBHE TUCHUILIMHBI « XUMUs» cocTaBisieT 140 vaca u3
KOTOPhIX 98 uaca - 6a30BbIi MOmyTb(7 pas3menoB) u 42 4acoB MPHUKIAAHON MOayNb(2 paszena)
BKJIIOUYAIOLTUI MPAKTUKO - OPUEHTUPOBAHHOE COJIEpKAHHE.

[IpuknagHoit Moayab BKJIIOYaeT B ceOs naBa pazaena. Pazmen 7 «Xwumus B ObITY U B
MPOU3BOJCTBEHHON JAESITENTFHOCTH YENOBEKa» peallu3yeTcsi B BHUJAE KEWCOB, CBSI3aHHBIX C
9KOJIOTUYECKOW O€30MaCHOCThI0O M OIEHKOW ITOCJIEICTBHI OBITOBOM M IPOU3BOACTBEHHOM
NEeSTeNIbHOCTH OyayIiel mpohecCuoHaIbHOM NesITeNIbHOCTH 00YyYaroIIuXCsl.

1.2. Ilenn ¥ MJIaHUpPYeMbIe Pe3yJIbTAThl 0CBOCHHUSI TUCIUTLIHHBI
1.2.1 leau u 3a7a4u AUCUUTJIMHBI.

@opMHUpOBaHHE y CTYIAEHTOB IIPEICTABICHHSA O XMMHYECKOM COCTaBISIOLIECH
€CTECTBEHHOHAy4YHOM KapTHHbI MHpPAa KaK OCHOBBI IPHHATHS DPEIICHWM B XWU3HEHHBIX U
IIPOU3BOJCTBEHHBIX CUTYyalUsAX, OTBETCTBEHHOI'O IIOBEACHUSA B IIPUPOJIHOM Cpele.

3amayn IUCIUIUIAHBI:

1)chopmupoBaTh TOHMMaHUE 3aKOHOMEPHOCTEW MPOTEKaHUSI XUMHUYECKUX MPOIECCOB U
ABJICHUM B OKpYXarolled cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHpPa, B3aUMOCBS3H H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2)pa3BUTHE YMEHHUS COCTaBJIATh (POPMYJIbl HEOPTaHUYECKUX M OPraHMYECKHX BEIIECTB,
YPaBHEHHS XUMHUYECKUX peaKlUHi, OOBACHATh HMX CMBICI, HMHTEPHPETUPOBATH pPE3YJbTaTh
XUMHYECKHUX IKCIIEPUMEHTOB,

3)chopMupoBaTh HaBBHIKH MPOBEICHUS MPOCTEHIINX XUMUUYECKHX SKCIEPUMEHTATBHBIX
UCCJIEIOBaHUN C coOJoieHreM TpaBuwil  Oe3omacHOro oOparieHusi ¢ BelecTBaMu U
1a00paTOPHBIM 000PYI0BaHHUEM;

4) pa3BUTh YMEHUS UCTIOIB30BaTh HH)OPMAITNI0O XUMHUYECKOTO XapaKTepa U3 Pa3InIHbIX
HMCTOYHUKOB;

S)chopmupoBaTh yMEHHS TMPOTHO3UPOBATH TOCJEACTBUS CBOEU JIEATEIBHOCTH U
XUMHUYECKHUX TTPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6)chopMupoBaTh TOHMMAaHWE 3HAYUMOCTH JOCTH)KCHHNM XHUMHUYECKOW HAyKH U
TEXHOJIOTHI TS pa3BUTHS COIMAIIBHOM 3| MPOU3BOACTBEHHOMN cdepsl.



Koa u nanmenoBanue
(popMupyembIx
KOMIIeTeHIH il

[Inanupyembie pe3yabTaThbl 0CBOECHHUS TUCHMILINHBI

OK 01. Beibupats crioco0sl
pelieHus 3a1a4
npodeccHnoHATEHOM
JEATSIbHOCTH PUMEHHUTEILHO
K Pa3JIMYHbIM KOHTEKCTaM

OO0mue

I[I/ICIII/IHJII/IHapHLIe

B yactu TpyI0BOro BOCHMTAHMA: - TOTOBHOCTh K TPYAY,
0CO3HaHHE LIEHHOCTH MacTepCTBa, TPYLOII00uE;

- TOTOBHOCTb K aKTHBHOW JIESITEILHOCTH TEXHOJIOTHUECKOU H
COLMAJIbHONH HAIpaBIEHHOCTH, CHOCOOHOCTh HHHULUHPOBATH,

IUIAHUPOBAaTh W CaMOCTOSITETIbHO — BBIOJHATH  TaKylo
JIeSITeIbHOCTD;
- UWHTEepeC K pazIuyHbeIM cdepaM  npodeCCHOHATBHOM
JeSITeIbHOCTH,
Osnanenue YHHBeEpCAIbHBIMU YuyeOHBbIMU

MO3HABATEJILHBIMH JECTBHAMM: a) 0a30Bble JOTHYECKHE
JeHCcTBHUA:

- caMOCTOATENLHO  (opMynHpOBaTh U
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WJIA OCHOBAHUS JIJIs
CpaBHEHUs, Ki1accu(ukanuu 1 0000IIeHNS;

- ONpeAesATh ILEIH JeATeIbHOCTH, 3a/aBaTh MapaMeTphbl U
KPUTEPUH MX JOCTHIKCHHUS,

AKTYaJIU3UPOBATH

- BBIABJIATH 3aKOHOMCPHOCTH u MMPOTHUBOPCHUUSA B
paccMaTpUBACMBIX SIBJICHUAX,

- BHOCHUTb KOPPEKTHBBI B JACATCIIBHOCTb, OLCHHBATH
COOTBCTCTBHUEC PE3YyJIbTATOB OeJsM, OLICHMBATH PUCKH
HOCHCZ{CTBI/Iﬁ ACATCIIbHOCTH,

- pa3BuBaTtb KpeaTtusBHOE mbllneHne npu peweHnn

- BJageTh CHCTEMOM XMMHYECKHX 3HAHMH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraloIe MOHATUS (XUMHUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAS
oboynouka aroma, S-, P-, O-3JEKTPOHHBIC OpOWUTAIM aTOMOB, HOH,
MOJIEKYJIa, BaJCHTHOCTD, JIEKTPOOTPULIATEIBHOCTh, CTEIICHb OKUCIICHUS,
XUMUYeCKas CBsA3b, MOJb, MOJSpHAas Macca, MOJUIPHBIA 00BeM,
YIJIEPOAHBIA CcKeneT, (QyHKIHMOHANbHAS TPYIa, paguKal, H30Mepus,
M30MEephI, TOMOJIOTUYECKHUN PSIJl, TOMOJIOTH, YTIE€BOAOPOABI, KUCIOPOI- U
a30TcoJepKalINe COCIUHEHUs,, OWOJOTMYECKH AaKTHBHBIE BELIECTBA
(yrneBozpl, >KUpHI, OEIKH), MOHOMEp, HOJHMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs, KPUCTAJUIMYECKasl PEIIeTKa, THUIIBI
XUMUYECKUX pPEaKUud (OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE, 3K30- U
9HIOTEPMUYECKHE, PEAKIUH MOHHOTO OOMEHA), pacTBOP, JIEKTPOJIHTHL,

HEBJICKTPOJIUTEI, QJICKTPOJIUTUYECCKAA Jucconualms, OKHCJIMTECIIb,
BOCCTaAHOBHUTCIIb, CKOpPOCThb XUMHUYCCKOU pcakuuu, XHUMHUYECKOEC
paBHOBeCI/Ie), TCOPUHU U 3aKOHBI (TeOpI/ISI XUMHUYCCKOI'0 CTPOCHUS

oprannyeckux BemiecTB A.M. BytiepoBa, Teopusi 3MeKTPOIUTUYECKON
Juccoumanuu, nepuoanueckuid 3akoH .M. MeHnneneeBa, 3aKkoH
COXpaHEHUSI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XHUMHH,
(akTojOruyeckue CBEACHUS O CBOWCTBAax, COCTaBe, IOJYYEHUH U
0e30macHOM  WCTOJB30BAHWM  BAXKHEHIINX  HEOPTaHWYECKHX |
OpPTraHUYECKHUX BEIECTB B OBITY U IPAKTHYECKOH JISATEIBHOCTH YEIOBEKa;
- YMETH BBISIBJIATH XapaKTepHbIC NMPU3HAKH M B3aHMOCBSI3b M3yUEHHBIX
MOHATHH, TPUMEHSATh COOTBETCTBYIOIIME TMOHATHS TPU ONMHCAHUHU




YKU3HEHHbIX Npobiem

0) 0a3oBbIE HCCIEI0BATEILCKUE JI€HCTBUA:

- BIQJETh HABBIKAMH  y4eOHO-HCCIEeNOBAaTENLCKOM |
MIPOCKTHOM JEATEIHFHOCTH, HABBIKAMH Pa3peIIeHUs IpooIIeM;

- BBISBIISTE MPUYUHHO-CJICICTBCHHBIC CBSI3U u
aKTyalln3UpPOBaTh 33[ady, BBIABUTATH THIOTE3y €€ pEIIeHus,
HAaXOAWTH  apryMeHTHl s  JOKa3aTelbCTBA  CBOMX
YTBEP:KJICHUH, 3a]1aBaTh [IapaMETPhl U KPUTEPUU PEILECHUS;

- aHaJ'II/I3I/IpOBaTI) HonyquHme B XO0J€ pemeHH;{ 3aa4yu
pe3ynbTaThl, KPUTHYECKH OIEHWBAaTh WX JOCTOBEPHOCTD,
HpOFHO3I/IpOBaTI) U3MCEHCHHUE B HOBBIX yCHOBI/IﬂX;

- YMeTI) HCpCHOCI/ITI) 3HaHUA B HOSHaBaTeHLHYIO u
MPAKTHUECKYI0 OONIACTH  KU3HEACATEIHHOCTH, - YMETh
WHTETPUPOBATh 3HAHUS U3 PAa3HBIX MTPEIMETHBIX 00IacTel;

- BBIABUTAaTb HOBBIC HJICHU, npe,unaraTL OpI/IFI/IHaJ]bHI)IG
IOAXOMBI U PELICHHUS;

- CHOCOOHOCTh HMX MCIOJIB30BAaHHS B ITO3HABATEILHOW H
COLMAIIbHOW MPaKTUKE

CTPOEHMSI U CBOMCTB HEOPraHMYECKHMX M OPraHMYECKUX BEIIECTB M HUX
[IPEBPALLCHNUH; BRSBTS B3aUMOCBA3b XUMUYECKUX 3HAHUI C MOHATHAMHU
U TIPEACTaBICHUSMHU IPYIUX €CTECTBCHHOHAYUYHBIX NPEIMETOB; - YMETh
HCIIOJIb30BaTh HauMEHOBaHUS XUMHUYECKHX COEMHEHN
MEXAYHapOJHOIO COI03a TEOPETHUECKOM M MPUKIAAHOW XUMHH U
TPUBUAIbHBIE HAa3BaHMUS BAKHEHIIMX BEINECTB (ITWJIECH, AauETHICH,
ruiepud, GeHon, GopMaIbIeru, YKCYCHas KUCIOTa, TIIHLUH, yrapHbIH
ra3, yrJIeKHCIbIH ra3, aMMMaK, TalleHas HU3BeCTb, HeTallleHas W3BECTb,
MUTHhEBasl COAa M APYTHX), COCTABIATH (OPMYNBl HEOPraHMYECKUX U
OPTraHUYECKUX BEIIECTB, YPAaBHECHHUS XUMUUYECKUX PEaKIHi, O0BICHATh UX
CMBICJI; TIOATBEPKAATH XaPAKTCPHBIC XHUMUUYCCKUC CBOMCTBaA BCIICCTB
COOTBETCTBYIOIIMMHM  JKCIIEPUMEHTaMH M 3alUCSIMM  ypaBHEHHH
XUMUYECKUX PEaKIuii;

- YMCTH YCTaHaBJIMBATh MPUHAIJICIKHOCTD U3YUYCHHBIX HCOPraHNMYCCKUX U

OpraHrMYCCKUX BCIICCTB K OIPCACIICHHBIM KjIacCaM W TIpyIlIaM
COEIMHECHMM, XapaKTepU30BaTh HMX COCTAaB M Ba)KHEUIIME CBOWCTBA;
OMpeaAciiATh BHUABI XUMHNUYECKHUX cBs3eH (KOBaﬂeHTHaH, HOHHasd,
MeTaJUIMuecKas, BOAOPOAHAsA), THUIBl KPUCTALIMYECKUX  PELIETOK

BEIIECTB; KJIACCU()UIIMPOBATH XUMUIECKHUE PEaKLH;

- copMupoBaTh MNPEICTAaBICHUSA: O MAaTEpPUAIBHOM EAMHCTBE MHpa,
3aKOHOMEPHOCTAX W I103HABACMOCTH SIBIICHUM Impupoabl; 0 MECTC H
3HAaYEHWH XHMHH B CHCTEME €CTECTBEHHBIX HAayK W €€ pOJId B
o0ecreYeHn YCTOMUMBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEILICHUU PoOIeM
JKOJIOTMYECKOM, IHEPreTUYECKON U TMHIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MCIUIWHBI, CO3AaHNU HOBBIX MaTCpHaioB, HOBBIX NCTOYHUKOB SHEPIHUH, B
00eCreYeHn! PanroHaIbHOTO MPUPOAOIOIb30BaHHs, B (OPMUPOBAHUU
MHUPOBO33PEHHA M OOLIEH KyJbTYphl YEJIOBEKa, a TAKKE 3KOJIOTMYECKU
000CHOBAaHHOI'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOI cpee;

- BIAAETh CUCTEMOHM XUMHYECKHMX 3HaHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAralOIe MOHATHA (JOMOJHUTEIBHO K CHCTEME MOHSATHH
0a30BOTO YPOBHSA)

- M30TOITbI, OCHOBHOE U BO30YKJCHHOE COCTOSIHUE aToMa, THOPHIH3AIINS

ATOMHBIX opOuTaned, xumudeckas cBss3b (" " um "', KpaTHbIe CBS3M),
MOJISIpHASI ~ KOHIIGHTpAIWs,  CTPYKTypHas  QopMmyna,  HU30MepHs
(cTpykTypHAasi, reoMeTpruYecKas (mc-TpaHc-u30MepHs), THIIbI




XUMUYECKUX peakuuii (roMo- W TeTeporeHHble, oOpaTHMble U
HeoOpaTuMble), pacTBOpBl  (MCTUHHBIC, TUCIEPCHBIC  CHCTEMEI),
KpUCTAJUIOTHAPATHI, CTENEHb JUCCONMWAINH, DJEKTPOJIN3, KPEKHHT,
PUPOPMHUHT); TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE
3HaHUsI, JIeKAIIMe B OCHOBE MOHMMAHHSA MPHUYMHHOCTH M CHCTEMHOCTU
XUMHYECKAX SBIICHUH, COBpPEMEHHBIE TMPEACTABICHUS O CTPOCHUHU
BEIIECTBA HAa aTOMHOM, MOJICKYJSIPHOM M HaJMOJEKYJISIPHOM YPOBHSX;
MpeCTaBICHUS 0 MeXaHU3Max XAUMHUYECKUX peakiuii,
TEPMOAMHAMUYECKIX W KHHETUIECKIX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS,
0 XMMHYECKOM PaBHOBECHH, AWCIIEPCHBIX CHCTEMaX, (haKTOIOTUYECKHE
CBEICHUS O CBOWCTBaX, CcOCTaBe, I[IONYYCHHH U  Oe30macHOM
WCTIONTF30BAaHUY BAKHEUINX HEOPTaHWMYECKUX M OPTaHUYECKHUX BEHIECTB
B OBITY M TPaKTUYECKOW [EATENbHOCTH 4YeIOBEKa;, OOIIMX HaydHBIX
OPUHIMIIAX XUMHYECKOTO MPOM3BOJACTBAa (HA MNpUMepe MPOM3BOJCTBA
CepHOM KUCIIOTHI, aMMHaKa, MeTaHoJa, iepepaboTku HedTh);

- YMETh MPOBOAHUTH PACUETHl IO XUMHUYECKUM (POpPMyJIaM U ypaBHEHUSIM
XUMUYECKHUX PEaKIHi C MCMOJb30BaHUEM (PU3MYECKUX BEITMYUH (MacChl,
o0beMa ra3oB, KOJIMYECTBA BEIIECTBA), XapaKTEpU3YIOIIMX BELIECTBA C
KOJMYECTBEHHONW CTOPOHBI: pacyeTbl MO0 HaXOXICHUI0 XUMHUYECKOH
(hopMyIbl BeliecTBa; pacyeThl Macchl (00beMa, KOJMYECTBa BEIECTBA)
NPOJyKTa PEaKIMH, €CIM OJHO W3 HCXOTHBIX BEIIECTB NaHO B BUJIE
pacTBopa c OmpeeNieHHOH MacCOBOW [I0Jiell paCTBOPEHHOTO BEIECTBA
WIM JaHO B WU30BITKE (WMEeT NpPHUMECH); pacueThl MacCOBOH HWIH
00BbEeMHOW IO BBIXOAA TMPOJYKTAa pPEaKIWU; PacdeThl TEIUIOBOTO
s dekra peakiuii, 00bEMHBIX OTHOIIICHHU ra30B;

- YMETh BBISIBIIATH XapaKTepHbIE MPU3HAKA M B3aHMOCBS3b M3yUEHHBIX
MOHSATHHA, TPUMEHSITh COOTBETCTBYIOIIME TOHATHS TIPU OMHCAaHUU
CTPOCHUSI U CBOWCTB HEOPraHMYECKMX W OPraHWYeCKHUX BEIECTB M HUX
MIPEBPAICHHIA; BBISBIISITh B3aUMOCBSA3b XUMUYECKUX 3HAHUH C TIOHSATHAMHU
W TPEACTaBICHUAMHU JPYyTUX MpPEeAMETOB s Oojiee OCO3HAHHOTO
MMOHUMAaHUsI W OOBSICHEHHsS] CYIIHOCTH MaTepPHaIbHOTO E€IWHCTBA MHPA;
WCTONB30BaTh CUCTEMHBIE XHMHUYECKHE 3HaHUS Uil OOBSCHEHUS U
MIPOTHO3UPOBAHUS SBJICHUH, UMEIOIIMX €CTECTBEHHOHAYYHYIO IPUPOLY;

- yMeThb WCIIONb30BaTh HAUMEHOBAHHS XHMHYECKHUX COCAMHEHHN
MEXJYHApOJHOIO COK3a TEOPETUYECKOM M MNPUKIAJIHOW XUMHUM U




TpPUBHAJIbHBIE HA3BaHUS BEIIECTB, OTHOCSIIUXCA K M3Y4YEHHBIM KJlaccam
OPraHMYECKUX W  HEOPraHWYECKHX  COCAMHEHWH;  HUCIOJIb30BATh
XMMUYECKYI0 CHMBOJIMKY Ul COCTaBleHHS (DOpMyJ HEOPraHHYECKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BepPHYTHIX, COKPALICHHBIX U
CKeNEeTHBIX) (OpPMYNT OpPraHUYECKUX BEHIECTB; COCTABISATH YpaBHEHHUS
XUMHUYECKUAX peaknui u pacKpbIBaTh 150.4 CYIIHOCTB:
OKHCIIUTEIbHOBOCCTAHOBUTENBHBIX PEAKIUI MOCPENCTBOM COCTaBJIECHUS
9JMIEKTPOHHOTO OaaHca STHX peaklHii; peakuuii HOHHOTO OOMEHa IyTeM
COCTaBJICHMsI HX IOJHBIX M COKPALICHHBIX HOHHBIX YPABHEHUH; PEAKIINH
THIPOITN3a, peakiuii  KOMIUIeKcooOpa3oBaHus  (Ha ~ TpUMepe
THJIPOKCOKOMILIEKCOB IIMHKA M AIIOMUHHSA); TTOATBEPKIATh XapaKTepPHbIE
XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIUMH JKCIIEPUMEHTAMH U
3alUCSIMU YPABHEHUM XUMUUYECKUX PEaKLIML;

- YMeTh Kiaccu(UIMPOBaTh HEOPTAaHHYECKUE H OPraHMYECKHE BEIeCTBa
U XUMHYECKHE pEeaklUH, CaMOCTOSTEIbHO BBHIOMPAaTh OCHOBAaHUS U
KpUTEpUU Al KiacCU(UKALMKM HM3y4aeMbIX XHUMHYECKHX OOBEKTOB;
XapakTepu3oBaTb COCTaB W BaXKHEHIIME  CBOMCTBAa  BEUIECTB,
IPUHAUIeKAIIUX K OIpPEJeIeHHBIM KiaccaM M TpyNlaM COeIWHEHHH
(mpocThle BemIECTBA, OKCUABI, THIPOKCHIBI, COJH; YIIEBOAOPOIH,
npoctble 3QUphl, COUPTHI, (PEHOJBI, albAErHIbl, KETOHBI, KapOOHOBHIE
KUCJIOTHI, CJIOXHBbIE d(UPHI, KHUPbHI, YIIEBOJbl, aMUHBI, AMHHOKHCIIOTHI,
OenKu); TPUMEHSITh 3HAHUS O COCTaBE M CBOMCTBAaxX BELIECTB JUIS
9KCIIEPUMEHTAIBHOM IPOBEPKH THIIOTE3 OTHOCHTENBHO 3aKOHOMEPHOCTEN
MIPOTEKAaHUSI XUMHUYECKUX PEaKIMA M MPOTHO3MPOBAHUS BO3MOXKHOCTEH
UX OCYIIECTBIICHHUS;

- YMETb NOATBEPKAATH HA KOHKPETHBIX TPUMEPAX XapaKTEP 3aBUCUMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPraHMYECKHX COCAMHEHHH OT KPaTHOCTH U
TUTa KOBaleHTHOH cBsi3u (" " u "), B3aMMHOTO BIUSHHS aTOMOB U TPy
aTOMOB B MOJIEKYJIaxX; a TakKe OT OCOOCHHOCTEH peatu3aluy pa3iIndHbIX

MEXaHM3MOB TMPOTEKAaHWS PEaKkIil; - yMeTh XapaKTepu30BaTh
JJIEKTPOHHOE CTPOCHHE aToMOB (B OCHOBHOM U  BO30YXJICHHOM
COCTOSSHUM) W HMOHOB XUMHYECKHX OJJIEMEHTOB 1 - 4 mepuomoB

Ilepuonnueckoit cucrembl J.JMI. MenaeneeBa u UX BajJeHTHbBIC
BO3MOXXHOCTH, UCTIONL3Ys noHsTHs "s", "p", "d-anekTpoHHbIe" OpOUTAaH,

OHCPICTUYCCKUEC YPOBHH, 00BACHATE 3aKOHOMCPHOCTH  M3MCHCHUSA




CBOWMCTB XHUMHUYECKUX DSJICMCHTOB M 00pa3yeMbIX UMHU COCIMHCHUU IO
MIEpHOAaM U TPYTIIaM;

OK 02. Hcnonp3oBath
COBpPEMEHHBIE CpE/ICTBAa IOMCKAa,
aHanM3a W WHTEpIpeTalyu
nHpOopMaIun u
WHPOPMAITUOHHBIE  TEXHOJIOTHH
TUTSt BBITIOJTHCHUS 3aga4
npoeccuoHaIbHON
JeSITETBHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'0 IO3HAHMS:

- c(hOopMHPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOM
IPaKTUKHY, OCHOBaHHOT'O Ha uasore KYJIBTYD,
CIOCOOCTBYIOILIETO OCO3HaHHIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUDE;

- COBEPIICHCTBOBAHHUE S3BIKOBOM M YHUTATENbCKOH KYJIBTYpHI
KaK CpelCTBa B3aHUMOJACHCTBUS MEXIY JIOABMU W TMO3HAHUS
MHpa; - OCO3HAHME LICHHOCTM HAy4YHOH JEITEIBbHOCTH,
TOTOBHOCTb OCYILECTBIIATh IIPOCKTHYIO U UCCIIEI0BATEIILCKYIO
JeSITeIbHOCTh MHAUBUIYAIBHO U B TPYIIIE;
Osaagenue YHUBEpCATbHBIMHU
NMO3HABATEJIbHBIMM  JAeliCTBUSAAMU: B)
uHdopmanmeii:

- BJIAZICTh HAaBBIKAMH MOTY4YEHUs] HHPOPMAIIMK U3 UCTOYHUKOB
pa3HbBIX THUIIOB, CaMOCTOATCIBHO OCYHICCTBIIATHL IIOHMCK,
aHaln3, CHCTEMAaTH3alUI0 M WHTEPIpEeTalui0 HHPOPMALUH
Pa3INYHBIX BUJIOB U GOPM IpEACTaBICHHUS;

- Cco3JaBaTh TEKCThl B PAa3MUYHBIX (opMarax C Y4ETOM
Ha3HAYCHUsS WH(DOpPMAIMKM U IEJCBOW ayJIUTOPHH, BBIOMpas
ONTUMAJILHYIO (OPMY NIPEACTABICHUS U BU3yaJIH3alllY;

- OLCHUBATb JOCTOBCPHOCThL, JICTUTUMHOCTDH I/IH(bOpMaIII/II/I, (M)
COOTBETCTBUEC IMTPABOBBIM U MOPAJIbHO-3TUYCCKUM HOpMaMm,

- HCIOJIb30BaTh cpencTBa MH()OPMALIIOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHM B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX u OpraHu3anMOHHBIX 3aga4 C
COOII0IEHUEM TpeOoBaHMH 9PrOHOMMKH, TEXHUKHU
0e30MacHOCTH, THTHEHBI, pecypcocOepekeHusi, NMPaBOBBIX H
3THYECKHUX HOPM, HOPM HH(POpMAIIMOHHOH 0€30MacHOCTH;

- BJIaJCTh HaBbIKaMU PACIIO3HABAHUA U 3allUThI I/IH(i)OpMaI_II/II/I,
MH(POPMAIMOHHON 0€30MaCHOCTH JINYHOCTH;

yueOHBIMU
pabora c

-yMeTh IUTAHUPOBATh W  BBIIOJNHATE XHMHYECKUH  OKCIEPUMEHT
(mpeBpamieHnsi OpraHMYECKHX BELIECTB MPH HarpeBaHUM, TONyUYCHHE
STUJICHA U U3yUYCHHE €T0 CBOICTB, KAUECTBEHHBIC PEaKLMN Ha albJeTH/bI,
KpaxMal, YKCYyCHYI0 KHCIOTY; JAEHATypalus OeIKOB NpU HarpeBaHUH,
[[BETHBIC PEAKIUH OENKOB, IPOBOANUTH pPEAKIMH HMOHHOTO OOMEHa,
OTIPENeNIATh Cpely BOAHBIX pAcTBOPOB, KAueCTBEHHBbIE pEAaKIHMU Ha
cynbgar-, kKapOOHAT- M XJIOPUAAHHOHBI, Ha KaTHOH aMMOHHS; pelIaTh
JKCIIEPUMEHTANbHEIE 3afadu 1o TemaMm "Metamiel" u "Hemeramisl") B
COOTBETCTBHU C TPABUJIAMH TEXHUKH OE30IaCHOCTH TpH OOpalleHHH C
BEIIECTBAMU W Ja0OpaTOpHBIM  OOOpPYAOBaHHEM;  IPEICTaBISTh
pe3yNbTaThl XUMHYECKOTO SKCIEPUMEHTa B (OpME 3alHCH ypaBHEHHN
COOTBETCTBYIOIINX pEaKkIMid U (OPMYJINPOBATH BHIBOABI HA OCHOBE THX
pe3yJIbTaToB;

- YMeTh aHAIM3UPOBATh XMMHUYECKYI0 HH(POPMAIHNIO, MOIy4aeMylo U3
Pa3HBIX HCTOYHHMKOB (CPEICTB MaccoBOi MH(popmanuu, ceTb MHTEpHET 1
Ilpyrne); - BJIaJICTb OCHOBHBIMH METOJaMU HAYYHOI'0 IMO3HAHUWA BEIICCTB
U XUMUYECKHX SBJICHUI (HaONIONEHHWEe, W3MEpPEHHe, OJKCIePHUMEHT,
MO/ICTTMPOBAHNE);

- YMETh MPOBOJIUTH PacyeThl M0 XUMUYECKUM (popMyJiaM W ypaBHEHHSIM
XUMHNYECCKHUX peaKuHﬁ C HCIIOJB30BaHHEM (I)I/ISI/I‘IGCKI/IX BCJINYHH,
XapaKTepU3YIOIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: MAacChl,
o0beMa (HOpPMaNbHBIE YCIOBHSI) Ta30B, KOJMYECTBA  BEIICCTBA;
HCIIOJIB30BATh CUCTEMHBIC XUMUYCCKUEC 3HAHUA JJId MIPUHATUA peHIeHI/Iﬁ B
KOHKPETHBIX >KU3HEHHBIX CHTYAIMsX, CBS3aHHBIX C BEIIECTBAMU M HUX
NIPUMEHEHUEM;

-YMETH CaMOCTOATCIIBHO IINIAHUPOBATb U IIPOBOJUTH XUMHYECKUN
9KCHEPUMEHT (TOJlyYeHHEe W H3YyYeHHE CBOHCTB HEOPraHHYECKUX U
OpPraHUYECKMX BEIIECTB, KAUECTBEHHBIE pEaKIHUU YIJIEBOJOPOAOB
Pa3IMYHBIX KJIACCOB U KHCIOPOJCOJEPKANIMX OPTraHWMYeCKHX BEIIECTB,
peleHune 9KCTIEPUMEHTAIILHBIX 3aja4 o pacno3HaBaHUIO
HEOPraHMYECKHX M OPraHMYEeCKHX BELIECTB) C COOJIOJACHUEM MpaBHII
OesomacHoro  oOpamieHusi ¢ BemecTBaMH M J1a0OpaTOpHBIM
o0opyroBaHHeM, (POPMYJIHPOBATh IIETIH MCCIEIOBAHUS, IPEIOCTABIATh B




pasnuuHOM  (opMe  pe3yabTaThI
OIICHUBATH UX IOCTOBEPHOCTE;

- yMeTh OCYIIECTBIISATH IEJCHANPABIEHHBIA TOWCK XHUMHYECKOH
vH(pOpMaIMU B Pa3IMYHBIX HMCTOYHUKAX (HAay4Has W ydeOHOHAy4yHas
JTUTEepaTypa, CpeACTBA MacCOBOW WH(pOpMaIyu, ceTh IHTEpHET U Ipyrue),
KPUTHYECKH aHAIN3UPOBATH XIMHYECKYTO nH(pOopMaIio,
repepabaThiBaTh €€ M HCIOJb30BaTh B COOTBETCTBUHM C IOCTaBJICHHOMN
y4eOHOM 3a1a4uei;

- BIQJCTh CHUCTEMOM 3HAHMA O METOJAaX HAYYHOIO MO3HAHUS SIBICHUU
MIPUPONBI, WCIOIB3yeMBIX B €CTECTBEHHBIX HayKaX U YMEHHUAMH
HpI/IMCHHTB O9TU 3HAHUA HpI/I 3KCHCpI/IMCHTaJ]I)HOM HUCCIICO0BAaHUU BCIIIECCTB
" g OOBSCHEHWS XUMHUYECKUX SBICHUH, UMEIONIUX MECTO B MPHPOJIE
MIPAKTHIECKOH ACSITCIILHOCTH YEJIOBEKA U B TTIOBCETHEBHOM YKU3HH;

OKCIICPpUMCHTA, AaHAJIM3HUPOBATL U

OK 04. DddexTrBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaHIe

- TOTOBHOCTL K CaMOpPa3BUTUIO, CaAMOCTOATCIBHOCTU U

CaMOOTIPEICIICHHUIO; -OBJIQJICHUE HaBBEIKAMH y4eOHO-
UCCIEA0BATENBCKOM, MPOEKTHON U COLUATIBHOU NEATEIbHOCTH;
OBiageHne  YHHBEPCAIbHBIMH  KOMMYHHKATHBHBIMH

AeiicTBUSIMHU: 0) COBMeCTHAsl 1eATETbHOCTD:

NOHMMAaTh W HCIHOJB30BaTh NPEHMYIIECTBA KOMAaHIHON H
WHMBUAYaIILHOH pabOTHI;

- NIPUHUMATH eI COBMECTHOM JEATEIBHOCTH,
OpraHU30BbIBaTb M  KOOPAUHUPOBATb JEHCTBHS 10 €€
JOCTH)KEHHIO: COCTABIISATh ITUIAH AEHCTBUH, PacTIpeessTh pOIH
C Y4YeTOM MHEHHWH YYacTHHUKOB OOCYXJaTh pe3yJbTaThl
COBMECTHOH paboThI;

- KOOPAWHUPOBAaTH W BHINONHITE paboOTy B YCIOBHSX
peansHoro, BUPTYaJIBHOTO u KOMOMHHPOBaHHOTO
B3aNMOJICUCTBHS;

- OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEICHHUE B
Pa3IUYHBIX CUTYalMsIX, MPOSIBIISTh TBOPYECTBO "
BoOOpaxeHue, OBITH MHHAIMATUBHBIM Osnagenne
YHUBEPCATHHBIMU PETYJISITHBHBIMA JCHCTBUSMU:

I) NIPpUHATHE ceOsl U APYTHUX JI0Hei:

- NpPUHUMATh MOTUBBI M apryMEHThl JPYTUX JIOAEeH mpu
aHaJIN3e Pe3yJbTaTOB ACSITEILHOCTH;

- yMETh IUIAHUPOBATh U BBIMIOJHATh XHUMHYECKUN OSKCIEPUMEHT
(mpeBpaiieHusT OpraHMYEeCKUX BEIIECTB IPH HArpeBaHUU, IOTy4YEHHE
STUIJICHA U U3yYEHHUE er0 CBOWCTB, KAYECTBEHHBIC PEAKINH HA albJICTH/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; NeHaTypamus OeJIKOB TpW HarpeBaHWH,
[[BETHBIC peakiuu OEJKOB;, IMPOBOJUTh pPEaKIUd HOHHOTO OOMeHa,
OTpEAENSATh CPEeNy BOJHBIX pPACTBOPOB, KAYECTBEHHBIE pEAKIUU Ha
cynedar-, kKapOoHAT- W XJIOPHJIAHUOHBI, HA KATHOH aMMOHUS; pellarh
SKCTIepUMEHTaIbHBIE 3amaun 1o TemaMm "Metamnsl" u "Hemetamnsr") B
COOTBETCTBMM C TNPABUJIAMH TEXHUKH O€30TMACHOCTH IPH OOpAICHHU C
BemecTBAaMH ¥ J1abOpaTOpHBIM  OOOpYy/IOBaHHMEM;  NPEICTABIATh
pe3yJIbTaThl XMMHUYECKOTO SKCIIEPUMEHTa B (OpMe 3aliCH yYpaBHEHUH
COOTBETCTBYIOIIUX PeaKivii U (GOPMyIHMPOBATH BBHIBOJBI HA OCHOBE JTHX
Pe3yIIbTaTOB;

-yMETh CaMOCTOATENBHO IUIAHUPOBATh W TPOBOJIUTh XUMHYECKHM
SKCTIEpUMEHT (TOMydYeHWe ¥ W3yYEeHHE CBOWCTB HEOPTaHUYECKUX W

OpraHUYCCKUX  BCHICCTB, KAUCCTBCHHBLIC pCaKIHu  YrjieBOAOPOAOB
PA3JIMYHBIX KJIACCOB W KHUCJIOPOACOACPIKAIIUX OPraHNMYCCKUX BCIICCTB,
pPEeIICHUC OKCIICPUMEHTAJIbHBIX 3aga4 10 pacCiio3HaBaHUIO

HEOPraHWYECKUX W OPTraHWYeCKHX BEIIECTB) C COOJIFOJCHHEM IPaBUII
OesomacHoro  oOpamieHust ¢ BemecTBaMH M Ja0OpaTOpHBIM
obopynoBaHueM, (HOPMYIHPOBATh LIETH UCCICAOBAHUS, TPEIOCTABIATh B
pa3nuuHoii  dopme pe3yabTaThl  IKCICPUMEHTA, AHAIM3UPOBATh W
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- IPU3HABATh CBOE MPABO U MPABO APYTUX JIIOEH Ha OMINOKHY;
- pa3BUBaTh CHOCOOHOCTH ITIOHUMATh MHUP € HO3ULUH JPYroro
YeJI0BEKa;

OLICHUBATDH UX NOCTOBCPHOCTD,

OK 07. CopneiicTBoBaTh
COXpaHEHUIO OKpYKatoen
Cpelsl, pecypcocOepexeHuro,
TPUMEHSTH 3HAHUSI 00 N3MEHEHUN
KJIUMATa, IPUHIHIIEI
OepeXITMBOTO MTPOU3BOICTBA,

3¢ (heKTUBHO NIeHCTBOBATH B
‘Ipe3BBI‘IaI>'IHI>IX CUTyalusiax

B 061acT 3K010rMYECKOro BOCNUTAHUA:

- ¢(hOpMHUPOBAHHOCTH IKOJIIOTUYCCKON KYJIBTYphI, TOHUMAHHUE
BIIUSHUSA  COIMAJIbHO-DKOHOMHMYECKHX  IIPOLIECCOB  Ha
COCTOSIHUE TPHUPOJHOM U COIMAJIBLHOM Cpeabl, OCO3HAHUE
rJI00aJIbHOTO XapaKTepa KOJIOTHUSCKUX MPOOIIeM;

- TUIAHUPOBAHUE U OCYLIECTBJICHHUE ACHCTBUM B OKpY KarOIIEH
Cpeie Ha OCHOBE 3HAHUS LENed YCTOMYMBOIO pa3BUTHUA
YeIIOBEYECTBA; aKTUBHOE HEMPHUATHE AEWCTBUN, TMPUHOCSIINX
BpEJl OKpYKalollIeH cpeie;

- YMEHHE MPOTHO3MPOBATHh HEOJIATONPUSATHBIE HKOIOTHIECKHUE
MOCTIEAICTBUS TIPEANPUHUMAEMBIX NEHCTBHUMA, MPEIOTBPAIIATh
ux;

9

- pacmimpeHue OIIbITa JACATCIIBHOCTHU 9KOJIOTUYECKOM
HaIIpaBJICHHOCTH,
- OBJIaJICHUC HaBbIKaMH y‘le6HO-PICCJ'IQILOBaTeJ'ILCKOﬁ,

MPOEKTHOM U COLUANIBHON JIEATEIIbHOCTH;

- cdopMupoBaTh MPENCTABICHUSA: O XWMHUYECKOHW COCTaBIISIOLICH
€CTECTBEHHOHAYYHON KapTHUHBI MHUPA, POJIU XMMHUH B TIO3HAHUU SIBIICHUU
pUpOAbl, B (OPMUPOBAHHH MBIIUICHUS W KYJIBTYPHl IJIMYHOCTH, €e
(hyHKITMOHANBHON  TPaMOTHOCTH,  HEOOXOAMMON  Jis  pemIeHUsS
MPaKTUYeCKUX 3aJad W DKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO U TIPUPOTHON CpPEIE;

- YMETh COOI0OaTh MPaBUiIa YKOJOTHIECKH TIeTIECO00Pa3HOTO MOBEACHUS
B OBITY U TPYJIOBOU JEATEIBHOCTH B LIEJSIX COXPAHCHHS CBOETO 370POBbS
U OKPY’)KaroUEN NPUPOJHON CpEeJibl; YUYUTHIBATh ONMACHOCTh BO3JIEUCTBUA
Ha JKWBBIE OPraHU3Mbl ONPEIEIIEHHBIX BEIIECTB, ITOHUMAas CMBICIT
II0Ka3aresis MPeAeIbHOM N0y CTUMOM KOHUEHTPALIUY;

- yMETb NPOrHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATH C IO3ULIUN
IKOJIOTHYECKOM Oe3omacHOCTH TTOCIIEACTBHS OBITOBOM u
IIPOM3BOCTBEHHON NIEATEIHHOCTH YENIOBEKa, CBSI3aHHOHW C ImepepadoTKOit
BCHICCTB,; UCIOJIB30BATH IMOJYYCHHBIC 3HAHUA [JIA MPUHATUA I'PaAaMOTHBIX
penieHuit mpobJeM B CUTYaIusAX, CBI3aHHBIX C XUMUEH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JIEHCTBUS Ha KHUBBIE OPTraHU3MEI
OTIpEICNICHHBIX BEIIECTB, IMOHUMAas CMBICT TII0Ka3aTesl MpeesbHOM
JIOTTYCTUMON KOHIIGHTPAllMK, M TIOSCHATh Ha NpUMEpax CIOCOObI
YMEHBIIIEHUS ¥ TIPEJOTBPAIEHUS UX BPEIHOTO BO3JICHCTBUS HAa OpTraHU3M
YeJIoBeKa.

[TpodeccnonanbHbIe KOMIIETEHITUU

[1K 2.2. BeImoJHATE
KOCMETHUYECKHUE YCIYTHU M0
YXOJy 3a TEJIOM.

YMmeTb: BINOMHATE KOCMETUYECKHE YCIYTH 0 YXOy 3a TeJIOM. BBINONHATE ycimyru 1o opopMiieHHIo OpoBel U peCHHULL

Pa3IMIHbIMU TCXHUKAMHU C YUCTOM 3aIllpocCa KIIMCHTA.

3HaTh: cOBpeMeHHbIE (OPMBI U METO]IbI 00CITYKUBAHUS TOTPEOUTENST OBITOBBIX KOCMETHYECKHUX YCIIYT, YCTPOHCTBO, ITpaBuiIa
HKCIUTyaTalluH U XPaHEHUS! IPUMEHIEMOro 000py10BaHUs, HHCTPYMEHTOB JUISI BBIMIOJIHEHUS OBITOBBIX KOCMETHYECKHUX YCIIYT.
CocTaB 1 cBOMCTBa MpenapaToB JJis BHIIOTHEHUS ObITOBBIX KOCMETHUECKHUX ycayTr. HopMbl pacxojia KOCMETHUUYECKUX CPEACTB U
UCIIOJIb3YEMbIX MAaTepUAJIOB P BBHIIOJHEHUU OBITOBBIX KOCMETHYECKHX YCIyT. Iloka3aHus U MpOTUBONOKA3aHUS BHIIOJTHEHUS

OBITOBBIX KOCMETHYECKHUX  YCIIVT.
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JIN4HOCTHBIE pe3yJbTaThl peajlu3aliuii NNIPporpamMmmal BOCHI/ITaHI/IH(I[eCKpI/IHTOpH)

Koa nm4HOCTHBIX

pe3yJabTaToB
peaju3anuu
NporpamMMbl BOCIIUTA
HHS
IMoptper BbIMyckHuka CIIO
Oco3Haromwmii ce0s rpaKIaHUHOM M 3aIIUTHUKOM BEITMKON CTPaHBI. JP1
[IposiBasitOIINN AaKTUBHYIO TPAXAAHCKYIO MO3ULIHIO, IEMOHCTPUPYIOIIMI NPU- BEP>KEHHOCTh MPUHLUIIAM YECTHOCTH, MOPSIIOYHOCTH,
OTKPBITOCTH, YKOHOMH- YECKW aKTUBHBIN U YYACTBYIOUIUN B CTYJICHYECKOM M TEPPUTOPUAIILHOM Ca- MOYIIPABJICHUHU, B TOM YHCIIE Ha
YCIOBUSIX JOOPOBOJIBYECTBA, MPOTYKTUBHO JIP 2
B3aUMOJICHCTBYIOIIUI M YYACTBYIOIIUN B IEATEILHOCTH OOIIECTBEHHBIX Op- TaHU3AIUH.
Coburofaronuiit HOpMBI IPABOMIOPSIIKA, CICAYIONINHN HlearnaM IpakIaHCKOro 001ecTBa, odecrneueHust 6€30MacHOCTH, TIPaB U CBOOO/
rpaxaan Poccuun. Jlo- sIbHBI K yCTaHOBKaM M TPOSIBICHHUSAM IMPEICTAaBUTENEH CYOKyJIbTyp, OTJIM- YalOUUH HUX OT TPyHm C
JNECTPYKTUBHBIM U JICBUAHTHBIM IIOBEICHUEM. [[eMOH-CTpUPYIOINK HENPUATHE U IPEIYyIPEKIAOMNANA COLMAIBHO OIACHOE MOBEIEe- JIP 3
HHE OKPYKAKOLIUX.
[TposiBasitomniA ¥ AEMOHCTPUPYIOMINKN yBaXKEHUE K JIFOASIM TPYJa, OCO3HAIO- MWK IIEHHOCTh COOCTBEHHOTO TpyAa. Ctpemsiuiics K
(hOopMHUPOBAHUIO B ce- TEBOU cpejie TMYHOCTHO U PO(ECCHOHATFHOTO KOHCTPYKTHUBHOTO «IIU(POBO- JIP 4
ro cienay.
JIeMOHCTpUPYIOLIUI PUBEPKEHHOCTh K POJHOM KYJIbType, HUCTOPUUYECKOMN
MaMsTH Ha OCHOBE JIIOOBU K PonuHe, pomHOMY Hapoay, Majoi pOAWHE, MPU-HATUIO TPATUITMOHHBIX IIEHHOCTEH JIP 5
MHOT'OHAIIMOHAJILHOTO Hapoja Poccum.
[IposBastomumii YB&KEHUE K JIOJSM CTApIIETO MOKOJEHHUS 1 TOTOBHOCTH K JIP 6
YYaCTHUIO B COLIMAJIBHON NOJJIEPIKKE U BOJIOHTEPCKUX JABUKEHUSX.
Oco3HaMHN TPHOPUTETHYIO IEHHOCTh JTUYHOCTH YETIOBEKA; YBAKAIOMNHCOOCTBEHHYIO M UyKYI0 YHUKATBHOCTh B Pa3JIMUHBIX
CUTyalUsX, BO BCEX JP 7
dbopMax u BUJAX JEATEILHOCTH.
[IposiBasitominiAc M JIEMOHCTPUPYIOIIMKA  YBaXXEHHWE K NPEACTaBUTENAM pa3jiMu- HBIX OATHOKYJIBTYPHBIX, COLUAJBHBIX,
KOH(ECCHOHAIBHBIX M UHBIX Tpymi. Co- MPUYACTHBIA K COXPAHEHHUIO, TPEYMHOXEHHUIO U TPAHCISAIUNA KYJIbTYpPHBIX JIP 8

TpaJULMI U IEHHOCTE MHOTOHAIIMOHAJIBHOTO POCCHICKOTO rOCyAapCTBa.
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CoOumoaronuii ¥ MpoNaraHAMPYIONIMA MpaBUia 3J0POBOrO M Oe30macHOro o0pasza >KHM3HH, CHOPTA; MPEXyNpexIaroIuil 1rubo
MIPEOJIOJICBAIONIMY  3aBUCHUMOCTH OT QJIKOTOJIs, Ta0aka, TIICUMXOAKTHBHBIX BEIIECTB, a3apTHBIX Hrp U T.0. CoxpaHsromui
TMCHUXOJIOTHUYICCKYIO YCTOI\/JI‘-H/IBOCTB B CUTYAaTUBHO CJIOKHBIX UJIM CTPEMHUTCIIBHO MCHAIOIMIUXCA CUTyalluAgX. JP9

3a0oTAmuicsS 0 3aluTe OKPYXKAIOIIEH cpeibl, COOCTBEHHON W 4yXkou Oe3-

. JIP 10
OIIaCHOCTH, B TOM 4YHUCIIE IIU(PPOBOI.

HpOfIBJ’IHI—OI_HI/Iﬁ YBaXXKCHHUEC K 3CTCTHYCCKHUM LICHHOCTIM, O6J'I&I[310H.IPII>1 OCHOBaMH 3CTETUUECKOM KYJBbTYPBI. JIP 11

[IpuanMaronmii ceMenHble LIEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbU M BOCIIMTAHUIO JIETEH; JEMOHCTPUPYIOIINN HENPUITUE HACWIIUS B
CEMbE, YX0/1a OT POJUTEIbCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHUI CO CBOMMU JIE€TbMH U JP 12
X (PMHAHCOBOTO COJCpP)KAHMUS.

JIMYHOCTHBIE pe3yJbTaThl p€aju3allui NporpaMmmMmbsl BOCIIUTAHUS, ONIPEACTICHHBIC O0TPaC/I€BbIMU TpeﬁoBaHHﬂMH K J1¢JIOBBIM KaYeCTBaM JHYHOCTH

Brmonasronmii mpogdeccuoHanbHble HaBBIKH B c(epe HHIyCTPHH KPacoTh | JIP 13
JIn4HOCTHBIE pe3yJIbTaThl peaTu3allii NPOrpaMMbl BOCIIUTAHNS, onpeAenacHHbIe cyObekTOM Poccuiickoii ®Penepanun
Brimonssronmii npogeccuoHanbHble HABBIKU B chepe MHIYCTPUU KPacoThl C JIP 14
yueToM crnieruduku cyonrekta Poccuiickoit @enepannu
JIn4yHOCTHBIE pe3yJIbTAThI PeaJu3alui NPOrPaMMbl BOCIIHTAHNS, ONPedeJIeHHbIe KII0YeBbIMU Pa00TOAATEIAMH
Boinonustonuii Tpy10Bble GYHKIIUHU B cpepe UHYCTPUU KPaCOTHI ] JIP 15

JIn4yHOCTHBIE pe3yJIbTAaThl peaJu3alui NPOrpaMMbl BOCIIMTAHNS, ONIpeAeIeHHbIe Cy0beKTaMuo0pa30BaTeIbHOIO Npouecca

JleMoHCcTpUpyoLuil podeccuoHaIbHbIE HABBIKK B cpepe B MHAYCTPUH KPacOTHI. JIP 16
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2. CTpyKTypa M coaep:kaHue 0011e00pa30BaTeNbHON JUCHMILIHHBI «XUMH»

2.1. O0beM AUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bua y4eOHoii padoThI O0beM B yacax
MakcumanbHas yueOHas Harpy3Ka 140

O0beM 00pa3oBaTeIbLHOM NPOrpaMMbl JTUCHUIJIMHBI 128

B 1.4

OCHOBHOE COJIep>KaHue 86

B 1.4

Teopernueckoe 00y4ueHUE 26
[TpakTHueckue 3aHATHS 32
JlaGopaTopHbIe 3aHATHS 18
KontpomnbHbie paboTh 10

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coep:kaHue(coaep:kanue | 42
NPHUKJIATHOT0 MOIYJIA)

TeopeTtnueckoe 00ydeHUE 8
[TpakTrueckue 3aHATHS 22
JlaGopaTopHbIe 3aHATHS 12
IMpomeskyTouHasi arTecTanusi(3K3aMeH, KOHCYJIbTAIUs]) 6+6
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2.2. TemaTu4eckuii MJIaH U coiepPKaAHUeE TUCHMIINHBI

B Koanl
dopme (1117110704
NMPAKTH | KOMIIETEHI]
YecKoi 1071
NOJAT0TO "
HaumenoBaHue pa3jieioB 1 Conep:xanue yueOHOro MarepuaJia (OCHOBHOE U IPOo(deccHoHAIBHO- Oo6bem BKH |[JIMYHOCTHBIX
TeM OPHEHTHPOBAHHOE), JJA0OPATOPHbIEC H NPAKTHYECKHE 3AHATHS, IPUKJIATHON MOAYJIb | YaCOB pe3yJbTaToB,
¢opmupoBan
HI0 KOTOPBIX
croco0cTByerT
3J1eMEeHT
NporpamMmsl
1 2 3 4 5
OcHoBHoOe conepxaHue 86
Pa3nes 1. OcHOBBI CTPOCHHSI BeleCTBA 6
Tema 1.1. OcHoBHOE conepxaHue 4 OK 01
CtpoeHue aTOMOB Teopernueckoe odyuenue 2 JIP1-JIP16
XUMIICCKUX S/ICMCHTOB 1 CoBpeMeHHass MoJenb CTpoeHus: aroMa. CHMBOIMYECKHH SI3bIK XHUMHH. XHMHUYECKHI
IIPUPOZa XUMUHICCKOU CBASH | 5epmenT. DitekTpoHHas KoH(urypamnus aroma. Kiaccudukaius XMMHUYECKHX DIIEMEHTOB
(s-, p-, d-omemenTtbr). BaneHTHBIC SJIEKTPOHBI. BajJeHTHOCTb. DIEKTPOHHAS NPHPOIA 2
XUMUYECKON CBS3U. DJIEKTPOOTPHUIATEITHFHOCTh. BUABI XUMUYECKON CBS3M (KOBaJCHTHas,
WOHHAsI, METAJITUYECKasi, BOJOPOJIHAS) M CITOCOOBI €€ 00pa30BaHUs
IIpakTuyeckue 3aHATHSA 2
Pemrenne 3amanuii Ha MCIIOJB30BaHUE XUMHYECKON CUMBOJIMKH W Ha3BaHUU COEIUHEHUH
[0 HOMEHKJIAType MEXIYHApOJHOTO COI03a TEOPETUYECKOM U TPUKIATHON XUMHUH U
COCTABJICHUS XUMHUYECKHX (OPMYJT JIBYXaTOMHBIX 2

TPUBHAIGHBIX  HA3BaHUW IS
coequHeHN (OKCHUIOB, CyIb()UIOB, THUAPUIOB U T.I.) U JAPYTUX HEOPraHUYECKHX

COCTMHECHHI OTACIBbHBIX KJIACCOB.
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[IpakTueckue 3aaHisi HA YCTAHOBIICHUE CBSI3U MEXKAY CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB W TNEPUOJAMYECKUM HW3MEHEHHUEM CBOWCTB XHMHYECKHX DJIEMEHTOB M HX
COEAMHEHHI B COOTBETCTBUU C MOJ0KeHUEM [leproInuecKOi CUCTEMBI.

Temal.2 .Ilepuonnveckuit
3aKkoH u Tabmuna J[.1.
Menneneena

OcHoBHOe coaep:kanue

HpaRanecmle 3aHATHUSA

Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha XapakTepu3alluio
XUMHYECKUX DJIEMEHTOB «MerTammmueckue / HEMCTAJIMYSCKUE CBOMCTBA,
3JIEKTPOOTPHULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUM C HMX 3JICKTPOHHBIM
CTPOCHUEM H MOJIOKEHHEM B IEPUOJUYECKON CUCTEME XHMHUYECKHX 3jieMeHToB [I.M.
MenneneeBa»

OK 01
OK 02
JIP1-JIP16

Paznen 2. Xumnueckue peaxku

HH

12

Tema 2.1. TUnsl XUMHYECKUX

OcHOBHOe co/iep:KaHue

peakuuii

Teopernueckoe o0yuenune

KHaCCHq)HKaHI/ISI N TUIIBI XHUMHYCCKHUX peaxunﬁ C y4aCTHUEM HCOPraHUYCCKHX BCHICCTB.
CocraBneHue ypaBHeHI/Iﬁ peaKuHﬁ COCAUHCHUS, PA3JIOKCHUA, 3aMCIUICHUA, O6MCH3., B T.4.
peakunﬁ rop€HHs, OKUCIICHUSA-BOCCTAHOBJIICHUA.

ypaBHeHI/IH OKHCJICHUA-BOCCTAHOBJICHU . CrencHb OKHCJICHUA. OKHCIUTENh n
BOoCcCTaHOBUTENhL. (CoOCTaBlIIeHHE U YpaBHUBAHUC OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ METOAOM JJICKTPOHHOI'O Oananca. OKHCIIMTENbHO-BOCCTAHOBUTEILHEIC pCaKkuuu B
IpHUpoac, NPOU3BOACTBCHHLIX MPOLECCAX U KNZHCACATCIIBHOCTU OPraH3MOB

IIpakTHYecKkHue 3aHATHA

CocraBneHrue ypaBHEHUW pEaKIWi COCIWHEHHUs, pPa3JOKEHHs, 3aMelleHus, OOMeHa.
VYpaBHEHUsI peakIuii TOpPeHHUs, MOHHOTO OOMEHAa, OKHCJIEHUS-BOCCTAHOBJIEHUs. Pacuer
KOJIMYCCTBCHHBIX XapaKTCPUCTHK HMCXOAHBIX BCHICCTB MW IMPOAYKTOB PpCaKIUU. Pacuer
KOJIMYCCTBCHHBIX XAPAKTCPUCTUK IMPOAYKTA PEAKIIMU COCAWHCHUA, €CJIM OAHO M3 BCIICCTB
JaHO B M30BITKE W/WIIH COCPKUT MIpuMecH. PacueT MaccoBoi uiiu 00BEMHOM JTOJU BBIXO/1a
MPOJIYKTa PEaKIUH COCIWHEHUsS OT TEOPETUYECKH BO3MOXKHOro. PacueT 00beMHBIX

OK 01
JIP1-JIP16
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OTHOIICHUH Ta30B. PacueT Macchl (00beM, KOIMYECTBO BEUIECTBA) MPOYKTa PEAKIIUU, €CIIH
OJIHO U3 BEILECTB JAHO B BHUJIE PACTBOPA C OINPEIECICHHON MacCOBOM J0JIE pACTBOPEHHOIO
BElIEeCTBA.

ypaBHeHI/IH OKHUCJICHHA-BOCCTAHOBJICHU . CreneHb OKHCJICHUS. OxuciuTeb nu
BOCCTAaHOBUTCIIb. OKHCIIATEIIBHO- BOCCTaAaHOBHTCIIbHBIC pC€aKnuu B IIpupoac,
MMPOU3BOJACTBCHHBIX IPOHCCCAX W IKUSHCACATCIBHOCTH OPraHu3MOB. OKHCIUTEIIBHO-

BOCCTAaHOBUTENbHBIA MOTeHIMal cpeapl. CocTaBiieHHE W ypaBHUBAaHUE OKHUCIUTEIBHO- 2

BOCCTAHOBUTEJIbHBIX  pEAaKUMA  METOJOM  JJIEKTpOHHOro  OanaHca.  TununuHble

HEOpPraHUYECKUE OKHUCIUTEIM U BOCCTAHOBUTENIM. DJIEKTPOJIM3 PAacTBOPOB M PACILUIaBOB

COJIEH.
Tema 2.2. OcHoOBHOe coiep:KaHue OK 01
DIEKTPOIUTHYECKAS Teopernueckoe o0yuenune 2 OK 04
JUCCOLMAIIMS U HOHHBIH Teopust DIEKTPOIUTUYECKON aMCCONMAnuM. VIOHBIL. DIEKTPOIMTBI, HEDIEKTPOJIUTHI. JIP1-JIP16
oOMeH Peakiun monHoro oomena. CocTaBieHHE peaklUil HOHHOTO OOMEHa IyTeM COCTaBJICHHS 9

UX TMOJIHBIX U COKpAIICHHbIX MOHHBIX ypaBHEHUI. KHCI0THO-OCHOBHBIE peakluy. 3adaHus

Ha COCTaBJICHHE NOHHBIX pEaKLUi

JlabopaTopHbIe 3aHATHS 2

JIaGoparopHas paboTa “TUIBI XUMUYECKUX PEaKLIUn”.

HccnenoBanue THIOB (MO COCTaBY M KOJIMYECTBY UCXOAHBIX U 00pa3yIOUIMXCS BEILECTB) U 9

NIPU3HAKOB XUMHMUYECKUX peakiuil. [IpoBeneHne peakiuii HOHHOro oOMeHa, oIpeJielIeHue

CpeJibl BOAHBIX PACTBOPOB. 3a/1aHKs HA COCTAaBICHNE HOHHBIX pEeaKIIUM
KonTtpoJsbHas padora 1 CTpoeHue BelecTBa U XUMHYECKUE PEAKIINU 2
Pa3pea 3. CrpoeHne 1 CBOMCTBA HEOPIaHMYECKHUX BEIECTB 24
Tema 3.1. Knaccudukarnyus, OcHoBHOe coaepkanue 6 OK 01
HOMEHKJIaTypa ¥ CTPOCHHE Teoperudeckoe obydeHune 2 OK 02
HCOPraHNYCCKUX BCUICCTB [Ipenmer  HeopraHudeckol  XUMHUU.  B3anMMOCBA3b  HEOPraHUYECKUX  BEILECTB. JIP1-JIP16

Knaccudukanus Heopranuyeckux BemecTB. [IpocTeie u crnoxHble BemiecTBa. OCHOBHBIE 5

KJIaCChI CJIOXKHBIX BCIICCTB (OKCI/I,Z[BI, TUAPOKCUIBI, KUCIIOTHI, COJ'II/I). HOMeHKJ'IaTypa n
Ha3BaHUC HCOPraHUYCCKUX BCHICCTB MHCXOAd U3 HUX XUMHUYECKOH (I)OpMyJ'IBI nin
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COCTaBJICHHE XUMHUYECKON (POPMYIBI UCXOJSl U3 HA3BAaHMS BEIECTBA MO MEKIYHAPOIHOM
WU TPUBHAIIBHON HOMEHKJIaType.MeKMOIEKYJIIpHbIE B3aUMOJICHCTBHUS.
Kpucramnoruaparsl. ArperatHsle cOCTOsHUs BemlecTBa. Kpucramimdeckue u amop@Hble
BellecTBa. THUIBl KPUCTANIMYECKUX PELIETOK (aToMHas, MOJIEKYJsIpHas, WOHHal,
MeTajuIndyeckas). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIECTBA OT THUIIA KPUCTAJUINYECKOH
pewetku. [IpuunHel MHOrooOpasus BemiecTB.COBpEMEHHBIE MPEJICTABIECHUS O CTPOCHUU
TBEPAbIX, KUAKUX U Ia3000pa3HbIX BeulecTB. JKuakne KpucTaibl.

HpaRanecmle 3aHATHUSA

Homenknatypa HeopraHMuecKux BEIIeCTB: HA3BaHHME BEUIECTBA UCXO/S U3 UX XUMUYECKOU
(bopMyJIBI TN COCTABIICHHE XUMUYECKON (POPMYIIBI HCXOMSI U3 HA3BaHUS BEIIECTBA 1O
mexayHapoanoit (MIOITAK) wnu TpuBHanbHOM HOMEHKIIATYpeE.

Pemenue mnpakTuyeckux 3aJaHUN MO KiIacCU(PUKAUUU, HOMEHKJIAType U XHUMHUYECKUM
(dbopMysiaM HEOpPraHMYECKNX BEIIECTB PA3IUYHbBIX KIacCOB (yrapHbli ra3, yriaeKucibli ras,
aMMHaK, TaiieHas U3BECThb, HETralleHas W3BEeCTb, UThEBas COJla U JAPYTUX): Ha3blBaTh U
COCTaBJIATH (POPMYJIBI XUMUYECKHUX BEIIECTB, OMPEENATh MIPUHAIEKHOCTD K KJIaccy.
HcTounuku xumuueckoit HHGopmaluu (CpeIcTB MacCOBOM MHpopMaiuu, cetb MHTepHeT u
apyrue). Ilouck nHpopmanuu 1no Ha3BaHUAM, HICHTU(PUKATOpaM, CTPYKTYPHBIM

dhopmynam

Pemienue 3a1a4 Ha pacueT MaccoBOM 10U (MAcChl) XUMHUYECKOTO AJIEMEHTA (COeTMHEHMS)
B MoJiekyJie (cMecn). PelieHne npakTH4ecKuX 3aJaHuii o Kiaccu(UKalum, HOMEHKIIaType
U XUMHYECKUM (HOpMYyJIaM HEOPTaHUUYECKUX BEIIECTB PA3IMYHBIX KIacCOB (HAa3bIBATh U
COCTaBJIATh (OPMYJIbI XUMUUECKHUX BELIECTB, ONPEENIATh IPUHAIICKHOCTh K KJIaccy).

Tema 3.2. Dusuxo-
XUMHUYECKUE CBOWCTBA
HEOPTraHUYECKUX BEUIECTB

OcHoBHOE coacpkanue

12

Teopernueckoe o0yuenune

Merambl. OOmue puznveckue U XMMUYECKUe CBOMCTBAa MeTayuioB. COCOOBI MOTyYEHUSI.
3HaueHHEe METAUIOB M HEMETAUVIOB B MPHPOAC M IKU3HEACATCIHHOCTH YEIOBEKa U
oprann3MoB. Kopposusi MeTaJuioB: BUJBI KOPPO3UH, CIOCOOBI 3alIMTHl METAIIOB OT
KOpPpO3HHU

OK 01
OK 02
JIP1-JIP16
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Hemeramnel. OOmue ¢usnueckue W XUMHYECKHE CBOWCTBA HEMETAUIOB. THUIIWYHBIC
ceoricta HemetaioB IV— VII rpynn. Knaccudukanus m HOMEHKIATypa COCIMHEHHI
HeMeTaIIoB. KpyroBopoThl OMOTCHHBIX 3JIEMEHTOB B TIPUPO/IE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCUICCTB (OKCI/IILOB,
TUAPOKCUIO0B, KUCIIOT, coJiell u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB IMPOCTBIX
BCIICCTB, BOOOPOJHBIX COGI[HHCHHﬁ, BbICHINX OKCUJOB U THAPOKCUIOB

IIpakTH4YecKkue 3aHATUSA

CocraBneHrue YpaBHEHHM XUMHUYECKHUX PEAKIMH € Y4YacTHEM TPOCTHIX M CIOXKHBIX
HEOPraHWYECKUX BEILIECTB: METAJUIOB U HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U
aM(OTEpHBIX DSJEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBaHUH U  aM{(OTEPHBIX
TUAPOKCHJIOB; HEOPTaHUUYECKHUX COJIEH, XapaKTEPU3YIOIIKUX UX CBOMCTBA.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB,
NoJIyyeHHue U 6e30IacHOe UCIOIb30BaHUE BXKHEHIINX HEOPIaHWYECKHUX BEIECTB B OBITY U
IIPAKTHYECKON IEATEIbHOCTH YEIOBEKA

JlaGopaTopHble 3aHATHS

J'Ia60paT0pHa;1 pa60Ta «CBOHCTBa METAILJIOB U HeMeTaiioB». MccienoBanue (I)I/I3I/I‘leCI(I/IX n
XUMHYECKHX CBOMCTB METAJIJIOB M HEMETaJIoB. PemieHue SKCIICPUMCHTAJIbHBIX 3a/a4 I10
CBOMCTBaM XHMHYECKHM CBOMCTBAaM METAaJlJIOB H HEMCTAJJIOB, IIO PACIIO3HABAHUIO U
IMOJIYUCHUTIO COCIMHCHNI METAIIJIOB U HEMETAILIOB.

Tema 3.3. nentudukanus
HEOpPraHMYEeCKUX BEIIEeCTB

OcHoBHOE coacpkanue

Teopernueckoe o0yuenune

OOure npeacTaBlIeHUs O MPOMBIIUIEHHBIX CIIOCO0aX MOJyYeHHs] XMMUYECKUX BEIIEeCTB
(Ha mpuMepe MPOU3BOJICTBA aMMHUaKa, CEPHOM KUCIOThI).YepHas 1 [IBETHAsI METAJLUTy pPrusl.
[IpakTHueckoe IIPUMEHEHHE JJEKTPOJIN3a JUTSt MTOJTyYEHUS LIEJIOYHBIX,
HICJIOYHO3EMENBHBIX ~ METAJUIOB U AIFOMUHUSL. Crexkno ®  CHJIMKAaTHasd
npoMbliieHHOCTh. I Ipo6iema 0TX010B ¥ MOOOYHBIX MPOTYKTOB.

IIpakTHYecKkoe 3aHATHE

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUH O POJIM HEOPraHWYECKOW XHWMHUHU B
Pa3BUTUU MEIMIIMHBI, CO3JAaHUM HOBBIX MaTepHaloB (B CTPOUTEIHCTBE U JIp. OTPACIAX

OK 01

OK 02

OK 04
JIP1-JIP16
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HpOMbIH_UIeHHOCTI/I), HOBBIX HCTOUYHHUKOB SHCPIrun (aJIBTepHaTI/IBHBIe HCTOYHHUKHU 3Heprm/1) B
peteHn: mpodIeM SKOJIOTUIECKOH, SHEPreTHYEeCKOM U MUILEBOH Oe30MacCHOCTH.

KonTposbHas padora 2

CBoiicTBa HEOPraHMYECKUX BEIIECTB

Pa3pgea 4.

CTpoe}me H CBOMCTBA OpPraHn4e€CKux BEIIECTB

18

Tema 4.1. Knaccudukanyms,
CTPOCHHE ¥ HOMEHKJIATypa
OpPraHMYECKHX BEIICCTB

OcHoBHOe coaep:kanue

Teoperudeckoe o0yueHue

[losiBneHue u pa3BUTHE OPTraHMYECKOW XUMUHU Kak HayKu. [Ipeamer oprannueckoi XuMuu.
MecTo 1 3HaueHNE OPraHU4eCKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHHMs aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTU. OCHOBHBIE IIOJIOKEHUS TEOPUM XHUMHUYECKOIO CTPOCHMSI OpraHMYeCKHX
coequHennit  A.M. bytnepoBa. VYriepoIHbId CKEIET OPraHUYECKOW  MOJICKYJIbI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOIO CTpPOEHHUs Moyekya. M3omepus u
H30MEpHI.

[lonsatne o ¢yaxouonansHol rpynme. Panmukan. IlpuwHmumer — kinaccupukanum
OpPraHUYECKUX COeAMHEHUN. MexXayHapoaHas HOMEHKIIATypa U MPUHIUIIEI HOMEHKIIATYPbI
opraHuyeckux coenuHeHuil. [lonstue o0 a3oTconepikalluX COCAUHEHMSX, OMOIOTHYECKU
aKTUBHBIX BeIllecTBax (yIJIeBOJaX, JKUpax, OeiakaXx M Jp.), BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUSIX (MOHOMED, NOJUMEDP, CTPYKTYPHOE 3BEHO)

HpaKanecmle 3aHATUSA

Homenknatypa oOpraHM4eckux COEAMHEHHH OTAEIbHBIX KIACCOB  (HACBILIEHHBIE,
HEHACBIILIEHHbIE U apOMATHYECKUE YTIEBOAOPOAbI, CHUPTHI, (PEHOIIBI, abAErU/Ibl, KETOHBHI,
KapOOHOBBIE KUCIOTHI U Jp.) CocTaBiieHnE MOIHBIX U COKPALLIEHHBIX CTPYKTYPHBIX (OpMYyII
OpPraHMYECKUX  BEIIECTB  OTJEJNbHBIX  KJIACCOB, HCHOJBb3ysd MX  Ha3BaHUSA IO
CUCTEeMAaTUYEeCKOM M TPUBHUAJIBLHOW HOMEHKJAType (9TWJIEH, aleTHIIEH, IIHIEepUH, (peHo,
dopmanpaerua, yKCycHas KHCIOTa, THUIMH). Pacuersl mpocreifmelt  (Gopmyiisl
OpPraHUYECKOI MOJIEKYJIbI, UCXOJs U3 JIEMEHTHOro cocTana (B %)

OK 01
JIP1-JIP16

Tema 4.2. CpoiicTBa
OPraHUYECKHX COCTMHEHUHN

OcHoBHOe coaepkanue

Teopernueckoe odyuenue

OK 01
OK 02
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OU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHHUM OTAENIbHBIX  KJIACCOB
(ocobeHHOCTH KilaccH(UKAMU ¥ HOMEHKIIATYPhl BHYTPH KJIacca; TOMOJIOTHYCCKUHN Pl U
obmast popmyna; u3omepus; (PUINIECKUE CBOWCTBA; XMMUYECKHUE CBOWMCTBA; CIOCOOBI
MOJTYyYEHU):

— MpeAeNbHbIC YTIEBOIOPOABI (aJKaHbl U IUKJIOATKaHbI). ['opeHue MeTaHa Kak OJWH U3
OCHOBHBIX HCTOYHHUKOB Te€IUIA B MPOMBIIUICHHOCTH W ObiTy. CBOWCTBA HPHPOTHBIX
YTIIEBOJIOPOIOB, HAXOXKJICHUE B IPUPOJIE ¥ IPUMEHEHHE aJTKAHOB;

- HCIPCACIILHLIC (aJ'IKeHBI, AJIKNHbI H aJIKa,Z[I/IeHLI) H apOMATUYCCKUEC YIJICBOIOPOABI.
FOpeHI/Ie AllCTUJICHA KaK UCTOYHHK BBICOKOTCMIICPATYPHOT'O IJIAMCHU IJId CBAPKU U PC3KU
MCTAJ1JIOB

— KUCJIOPOJICOJepKAIUe COeIMHEHUS (CITUPTHI U (PeHOIIbI, KAPOOHOBBIE KUCIOTHI U 3PUPHI,
aJbJIETU/Ibl U KETOHBI, >KUPBI, yrieBojsl). IIpakTHueckoe NMpUMEHEHUE STUIICHIJIMKOJI,
rauiepuHa, ¢eHona. Ilpumenenne gopmanbaerujia, aueTaabAeruia, yKCyCHOM KHUCIOTHI.
MBpia Kak coJid BBICIIMX KapOOHOBBIX KUCIOT. Motolue cBoicTBa Mblila

— a30TCcoJEpIKalIMe COECIUHEHUS (aMuHBI " AMUHOKHCIIOTBI, OemKu).
BoicokoMonekysipHble  CO€AMHEHUS (CUHTETUYECKME U OMOJIOrMYECKU-aKTUBHBIE).
Monomep, nosmMMmep, CTpPYKTypHOe 3BeHO. [lomumepusanus OSTuUIEeHA Kak OCHOBHOE
HAIIPABJICHUE €T0 UCIIONIb30BaHMS.

I'eneTnyeckas CBA3b MEXKy KlacCaMu OPraHU4ECKUX COCIUHEHUN

- Krnaccudukanus u 0COOCHHOCTH OpraHMYECKHUX peakiuil. PeaklMoHHBIE LIEHTPHI.

Pa)II/IKaJ'IBI. HepBOHa‘IaJ'II)HBIG IOHATHUA O THUIIAX U MEXAaHHU3MaX OPraHu4CCKUX peaKuHﬁ.

IIpakTHYecKkue 3aHATHA

CocraBieHue cxeM peaklui (B TOM YHUCIIe IO NPEJIOKEHHBIM IIeTI0UYKaM MpeBpalleHui),
XapaKkTepU3yIOIIMX XMMHUYECKHE CBOMCTBA OPraHUYECKHX COEIUHEHUH OTAENbHBIX
KJIACCOB, CIIOCOOBI MX MOJYYEHHs U Ha3BaHUE OPraHMUYECKUX COCTUHEHUH IO TPUBHUATBHOM
WM MEXKIYHApPOJHONW CUCTEMATUYECKON HOMEHKIIAType.

Pemenne  NpakTHMKO-OPUEHTUPOBAHHBIX  TEOPETUYECKMX  3aJaHUM Ha  CBOMCTBA
OpPraHMYECKUX COSAMHEHUN OT/IEIbHBIX KJIACCOB

JlabopaTopnasi padora

JlabopaTtopHas pabota «IlomydeHue sTriIeHa U U3ydeHHUE ero CBOMCTBY. [lomydyenune
ATUJICHA U3 ATaHOJIa B TAOOPATOPUHU U U3yUeHHUE er0 (GU3NIECKUX M XUMHUECKIX CBOUCTB.

OK 04
JIP1-JIP16
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CocraBiieHne peaklyil IPUCOETUHEHHS U OKUCIIEHHsI Ha IpUMepe 3TujieHa. Pemenue
pacyeTHBIX 3a7a4 ¢ UCIOIb30BaHUEM IUIOTHOCTH ra30B 110 BOJOPOLY U BO3LYXY.

Tema 4.3. Oprannueckue
BEILIECTBA B
AKHU3HEEATEIBHOCT U
yenoseka. [Ipon3BoacTBo u
IPUMEHEHHE OPTaHNYECKUX

BCIICCTB B IIPOMBIIIIICHHOCTH.

OcHoBHOe coaep:kanne

TeopeTnyeckoe o0yueHue

buooprannueckue coeauHenus. llpuMenenue u OuonoOruYeckas pojib YIJIEBOJOB.
OkuclieHne yriieBOJOB — UCTOYHUK SHEPIHH JKUBBIX OpraHu3MoB. O0nacTy MpUMEHEHUS
amMuHOKHCIOT. IlpeBpamienust GelkoB HUIIM B opraHusme. buonorndeckue (GyHKIUU
OenkoB. buonormdeckne QyHKIUH >KHPOB. POl OpraHUYecKOd XUMHUH B PEIICHUU
npobieM mnHIIeBoN Oe3omacHOCTH. HyKIeMHOBBIE KHCIOTBI: COCTaB U CTPOCHHUE.
Crpoenue nykieornnoB. CocraB HykienHoBbix kucioT (JJHK, PHK). Ponb HykienHoBbIx
KHCIIOT B KU3HEESATEIIbHOCTH OPTraHU3MOB.

[Tpon3BOACTBO OPraHUYECKHUX BEIIECTB: MPOM3BOACTBO METAHOIIA, TepepadboTKa HeTH.

[TonuaTHiEeH KaKk KPYITHOTOHHAXHBIHM MPOAYKT XUMHUYECKOT0 Mpou3BoAcTBa. [Ipumenenue
stuiieHa. [Ipou3BoICTBO M IpUMEHEHHE KayuyKa U pe3uHbl. CHHTETHUECKUE U
HCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CBOMCTBA. [IpakTHueckoe NCIOIb30BaHNE
BOJIOKOH. CHHTETHYECKHE TICHKHU: 30U U1 IPOBOJIOB, MEMOPAHBI JJ1s1 OTIPECHEHUS
BO/Ibl, 3aIIUTHBIE TUIEHKHU /1151 aBTOMOOMIICH, TUIaCTBIPU, XUpypruueckue nossizku. Hosble
TEXHOJIOTUH JlaJbHEHNIIEro COBEpPIICHCTBOBAHNUS TOJUMEPHBIX MaTepuanoB. Poib
OpPraHMYECKO XMMUU B pELICHUH NMPOOJIEM dHEPreTHYecKoi Oe30MacHOCTH, B Pa3BUTUN
MEIUIIMHBI,CO3/1aHNN HOBBIX MaTE€PHUAJIOB, HOBBIX UCTOYHUKOB SHEPTUHU (AJIbTEPHATHBHbBIE
WCTOYHUKHU SHEPTHH).

IIpakTHYecKkne 3aHATHA

Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3a/IaHU IO COCTABIIEHUIO0 XMMHUYECKUX PEaKIIUM,
OTPaKAIOIINX XUMUYECKYIO aKTUBHOCTh OPTraHMUYECKUX COEAMHEHUN B Pa3IMUHBIX cpefax
(mIpUpPOIHBIX, OMOIOTUYECKUX, TEXHOT€HHBIX).

KonTposbnas padora 3

CrpyKTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB

OK 01

OK 02

OK 04
JIP1-JIP16

Pasznea 5.

Kunernueckue u TEPMOIUMHAMHUYECCKHUE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHUIECCKHUX
peakuuii

10
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Tema 5.1.Cxopoctb
XUMHYECKUX PEAKLUM.
XUMHYECKOE paBHOBECHE

OcHoBHOe coaep:kanne

TeopeTuueckoe o0yueHue

Knaccudukanuss XMMUYECKHUX peakiuii: 1mo TterioBoMmy 3ddekry (9K30TepMuveckue,
SHJOTEPMUUYECKHE), II0 00paTUMOCTH (0OpaTUMBIE U HEOOpAaTUMBIE), TTO (Ha30BOMY COCTaBY
(roMOTeHHBIE M TETEPOTCHHBIC), 10 HUCIOIB30BAHUIO KaTaiu3aTopa (KaTaIMTHYECKUE U
HEKaTaTuTHYeCKhe).. TemmoBeie 3PQPEKThl XUMHUYSCKUX peakinuid. TepMOXMMHYECKHE
ypaBHeHHs. OOpaTUMOCTh peakiuii. XUMHYECKOE PAaBHOBECHE M €ro CMEIICHUE O]
JNCHCTBUEM pa3iNYHbIX (AaKTOPOB (KOHIICHTpAIMS PEarcHTOB WM TPOAYKTOB PEAKIIHH,
JaBJICHHUE, TEMIIEpaTypa) Ui CO3JaHMs ONTUMAIBHBIX YCIOBHHA MPOTCKAHMS XUMHUYCCKUX
npouecco.llonsitue 006 sSHTanbnuu W SHTponuu. OJHeprusi ['mbbca. 3akon lecca u
CIICZICTBUS U3 Hero. PoJib cMelIeHusl paBHOBECHS B TEXHOJIOTHUECKUX MPOIIecCcax.

IlpakTH4YecKkue 3aHATUSA

[Mpunmun Jle llarense. Biusaue paznuyHbix (akTopoB HAa HI3MEHEHUE PAaBHOBECHS
XUMHUYECKHUX peaklMid. 3aKOH JEHCTBYIOINX MAacC U KOHCTAaHTa XMMUYECKOTO paBHOBECHSI.
PacueTsl paBHOBECHBIX KOHLEHTPALUH PEArupyOLIUX BEIIECTB U IPOAYKTOB pEaKIUil.
Pacuets! TennoBoro 3¢ dekra peakiuu. Penenre npakTHKO-OpUEHTUPOBAHHBIX 3a/1aHUM Ha
npuMeHeHue npuHuuna Jle-IllaTense s HaxoKA€HUs HAIIPABICHUS CMELLEHUS
paBHOBECHS] XUMMUYECKON peakLMu U aHaJIu3 (PaKTOPOB, BIUAIONINX Ha CMEIIEHUE
XUMUYECKOIO PaBHOBECHS.

JlaGopaTopHble 3aHATHS

((OHpe,I[eJ'IeHI/IC 3aBUCUMOCTH CKOPOCTH pE€akKnuu OT TEMICPATYPhD». HccnenoBanue
3aBUCUMOCTH CKOPOCTH pPCaKIMKM OT TCMIICPATYPHI. Pacuer OHCPIrUM aKTHUBAUU
peaKLII/II/I.PCIJ_IeHI/IC MMPAKTUKO-OPUCHTHPOBAHHBIX 3aJaHuil  Ha  aHaIu3 (I)aKTopOB,
BJIMAOIHUX HAa UBMCHCHHUC CKOPOCTU XHUMHYSCKOMN pCaKkmuu.

JlabopaTopHble 3aHATHS

JlaGoparopHast pabora «M3ydeHue BIMSHUS pa3nU4YHBIX (AKTOPOB Ha CMEIEHHUE
XUMHUYECKOT0 paBHOBecus». VccnenoBanue BIHUSHUS U3MEHEHUs KOHIEHTPAIlMU BEIIECTB,
peakuuu cpeabl M TEeMIlepaTypbl Ha CMEIIEHHE XUMHYecKOoro paBHoBecHs. CpaBHEHHE

OK 01
OK 02
JIP1-JIP16

23




IMOJIYUYCHHBIX PE3YJIbTATOB C TCOPCTUUCCKU NPOTHO3UPYECMBIMU HA OCHOBC
npuHuuna Jle Hlarense.

KonTpoasHnas padora 4.

CKOpOCTI) XHUMHYECKOU p€aku U XUMHYECKOC paBHOBECHUC.

Paznean 6. JAucnepcHble CHCTEMBbI OK 01
Tema 6.1. JlucriepcHbie OK 02
OcHoOBHOe coiep:KaHue
CHUCTEMBI ¥ aKTOPBI UX JIP1-
YCTOMYMBOCTH IIpakTnyeckue 3aHsATHE JIP16
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PAacTBOPOB.PelIeHre MpakTHKO-OPUEHTHPOBAHHBIX
pacyeTHBIX 33aHNH Ha JUCIIEPCHBIC CHCTEMBI, HCIIOJIb3YEMbIE B OBITOBOM U
MIPOU3BOJICTBEHHOMN JESATENbHOCTH YEJIOBEKA, C MO3UIIUN IKOJIOTUYECKON 0€30MacHOCTH
MOCIIEACTBUM U IPaMOTHBIX PEIIeHU POOIIeM, CBI3aHHBIX C XUMHUEH.
Tema 6.2. ViccnenoBanue OcHoBHOE conepxaHue
CBOMCTB JMCIEPCHBIX CUCTEM |JIaGopaTopHbIe 3aHATHS
JUIS X MACHTH(UKAIMN JIaGoparopHas pabota «IIpurotosnenue pactBopoBy. [Ipurorosnenue pacTBOpoB
3aJJaHHOH (MOJISIPHOIA) KOHIIEHTpaLuu (¢ IIPAKTUKO-OPUEHTUPOBAHHBIMHU
BOIPOCAMH ), OTIPeJIEJIEHUE CPeJibl BOJHBIX PaCTBOPOB.
JlabopaTtopHas pabota «lccinenoBanue TUCTIEPCHBIX CUCTEM).
[IpuroTtoBneHue u n3y4eHre CBONCTB AUCIIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIIEH3UH,
AMYJIBCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOMCTB HCTUHHBIX M KOJUIOMIHBIX
PacTBOPOB, BBISIBIEHNE OCHOBHBIX PA3IUUYUNA MEXITYy HUMH.
KonTposbHnas padora 5 JlucniepcHbIE€ CUCTEMBI.
Pasnen 7. KavecTBeHHbIC peakiuy 00HAPYKeHHSI HEOPraHUYEeCKUX M OPraHNYeCKHUX BeleCTB
Tema 7.1. O6HapykeHUE OcHoBHOE conepxaHue OK 01

HCOPTaHNYCCKUX KAaTUOHOB 1

IIpakTHYeckoe 3aHATHE

QK 02




AHHOHOB

KayecTBeHHBIC XUMHUECKUE PEAKIIUH, XapaKTepHBbIE 17151 OOHAPYKEHUST HEOPTaHUUECKUX
BEIIECTB (KaTHOHOB M aHMOHOB). CocTaBJIeHNE YPaBHEHUH peakiiii 0OHapyKeHUs
kaTHoHOB [-VI rpynm u aHHOHOB, B T.4. B MOJICKYJISIPHOW ¥ MOHHOM (popmax.Peakunu
oOHapyXeHHsI HEOPraHUYECKHUX BEIIECTB B PEAIbHBIX 00bEKTAaX OKPYKAIOIIEH CPeIbl.

JlabGopaTopHble 3aHATUSA

JIaGoparopHas paboTa « AHATUTUYECKHE PeaKIUu aHHOHOBY.[IpoBeieHne KaueCTBEHHBIX
peaKImii, KCTIOJIb3YEMBIX U1l OOHApY KEHHsI aHUOHOB: KapOoHara, ¢ocdarta, cyibdara,
cynbduna, HUTpaTa, xJopuaa u np. Onrcanue HaOIIOJaeMbIX SBJICHUN U COCTABICHHE
XUMHUYECKUX PEaKIIUi.

Tema 7.2. OOHapyxeHUE
OPraHMYEeCKUX BEIIECTB
OTJICIBHBIX KJIACCOB C
HCIIOJIb30BaHUEM
KaueCTBEHHBIX PEaKIUi

OcHOBHOe coiep:KaHue

HpaRanecmle 3aHATHUSA

KadgecTBeHHBIE XMMHYECKIE pCaKkuun, XapaKTCPHLIC OJIA 06Hap}/)KCHI/I$I OTACIBbHBIX
KJIACCOB OPraHUYCCKHX COCHHH@HHﬁI (I)eHOJ'IOB, AJIbACTUAOB, KpaxmMalia, YKCYCHOﬁ
KHUCJIOTBbI, aMUHOKHUCJIOT U AP. I[CHaTypaI_[I/IH 0eJIKOB IIpH1 Harp€BaHHM, IBETHBIC pCAKIIUKU
0enkoB.CocTaBlIeHHE KaueCTBEHHBIX peaKI_II/II\/’I O6H&py>KeHI/ISI OpraHu4YCeCKUux CO€OUHEHUI
OTACIBbHBIX KJIAaCCOB.

JlaGopaTopHble 3aHATHSA

JlaGoparopHas padota «KadecTBeHHbIE peakliiy Ha OTAENIbHbIE KJIaCChl OPraHMUeCKUX
BemiecTB». [IpoBeieHre KaueCTBEHHBIX PEeaKIIMii, UCTIONB3YEMBIX TSl OOHAPYKESHHUS
OpPraHMYECKUX BEIIECTB PA3IMYHBIX KIacCcOB: (DEHOIIOB, allbJIETUIOB, Kpaxmala, YKCyCHOU
KHCIIOTHI, aMUHOKHUCIIOT, 0elIKOB | Jip. Onucanue HaOII0AaeMbIX SIBICHUN U COCTaBICHUE
XUMHYECKHUX PEaKIHid U/UITU CXEM.

OK 07
JIPO1-JIP16

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COEPKAHUE TPUKJIATHOTO MOXYJIS)

Pa3pgen 8.

Xumus B ObITY M IPOM3BOACTBECHHOM 1eSITeIbHOCTH YeJI0BeKa

Tema 8.1Xumus B ObITy U
MPOU3BOACTBEHHOMN
NesITeIbHOCTH YeJIOBEKa

OcHoBHOe cogepkanue

OcHoBHOe cogep:kanue

IIpakTuyeckue 3aHATHSA

OK 01
OK 02
OK 04
OK 07
JIP1-JIP16
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DKonornyeckas 6e30MacHOCTh MMOCIEACTBUI OBITOBOM M MTPOU3BOICTBEHHOM J1€ATEIIEHOCTH
YeNIOBEKa, CBS3aHHAs C TIepepabOTKOM BEIIECTB; TTOUCK M aHATN3 XUMUYECKOM
nH(pOpMaILIUY U3 Pa3IMYHBIX UICTOYHUKOB (HayuHas U yueOHO-Hay4yHas JIUTeparypa,
cpencTBa MaccoBoi nHpopMmaluu, cetb MHTepHeT u apyrue).Keice (¢ yuerom Oyayiei
npodeccnoHaNbHOM eATEIbHOCTH) Ha aHalIu3 WH(OPMAaLIUU O MPOU3BOICTBEHHOM
NeSITeNIbHOCTH YEJIOBEKa, CBA3aHHOM C MepepadOTKON U MOJTYyYEHHEM BEIIECTB, a TAKXKE C
9KOJIOrMUYecKoi Oe3omacHocThi0.3amura keica: [lpeacraBnenne pe3yabTaToB pelieHus
KEWCOoB (BBICTYIJIEHUE C NIPE3EHTALUEH )

Paznen 9.

HccaenoBanue 1 XMMUYECKUI aHAIN3 00bEeKTOB TeXHOC(epbI

36

34

Tema 9.1. OcHOBBI
1ab0paTOpHON MPAKTUKH B
po(heCCUOHATTBHBI X
nabopaTopusix

OcHOBHOe co/iep:KaHue

JlabopaTopHble 3aHATHUS

«OcHOBBI Ta0OpaTOpHOH MpakTUKWY. JlabopaTopHas mocyja 1 XUMUYECKHE PEaKTUBBIL.
OcHoBHEIe 1abopaTopHbIe onepanuu. JlaboparopHoe obopynoBanue. TexHuka
0€30MacHOCTH U MpaBuiia paboThI (TOBEIEHUs) B 1aOOpaTOpuH.

IIpakTHYecKkue 3aHATHA

BrITiosTHEHNE THITOBBIX PAcYeTOB MO TEMATHKE IKCIIEPUMEHTA (BBIXOJT IPOAYKTA PEAKITUH,
Macca HaBeCKd, 00beM pacTBopuresisi). O0padoTka JaHHBIX, aHATU3 U OI[EHKA UX
JOCTOBEPHOCTH (BBIYHCIICHUE CPETHETO 3HAUCHUS IKCIICPUMEHTAIBHBIX JTAHHBIX,
norpemHocTH). [IpencraBnenue B pa3nuyHoii popme pe3ynbTaToB IKCIIEPUMEHTA
(Tabnuia, rpaduk, OTYET, TOKIa/, IPEe3CHTAIINS)

OK 01
JIP1-JIP16

Tema 9.2. XuMHYeCcKuH
aHaJIN3 TEXHUYECKHUI BOJIBI

OcHoBHOe coaep:kanue

Teoperuyeckoe o0yueHue

Haznauenue texHudeckoit Boabl. TpeOoBaHMS K TEXHUYECKOW BOJIE IO TPYIIaM
notpebnienus. KauecTBo TEXHUYECKOM BOJBI Pa3HBIX BUIOB. XUMUYECKHI aHATH3 U
MIPOU3BOJICTBEHHBIN KOHTPOJIb COCTaBa TEXHUUYECKOU BOJIbI. CYIIHOCTh METO/1a
TUTPOBaHUs. AHAIN3 TEXHUYECKOMN BOJIBI HA )KECTKOCTh U IPYTH€ MOKA3aTEIH.
KucnotHocTs 1 menodnocTs Bobl. Onpeaenenne o01e u CBOOOTHON MIEIIOYHOCTH

OK 01

OK 02

OK 07
JIP1-JIP16
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(KucnoTHOCTH) METOAOM TUTpoBaHus. pH cpenpl u MeTobI ee onpenencHus. JKecTKkocTh
BOJIbI U METO/bI €€ ONPEIEICHUS.

I[MpakTuyeckune 3aHATHSA

CriocoObl BbIpaXKeHUs1 KOHLIEHTPALMK pacTBOPOB: MAacCOBas J0JIsl pACTBOPEHHOTO
BEILECTBA, MOJISIPHAS U MOJILJIbHAsA KOHLICHTpauuu. TUTp pactBopa. Penienue npakTuko-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA pacyeT KOHLUEHTPALUH 3arpsI3HAI0IINX
BELIECTB U UX CPABHEHUE C MPEAEIbHO JoImycTUMbIMU KoHIeHTparusamu (I1IJ1K).

JlabGopaTopHble 3aHATUSA

HccnenoBanne XUMHUECKOTO cocTaBa Mpod TEXHUYECKOH BObL.«OnpeiesnieHre XJI0puaoB
METOZOM TUTPOBAHMS B TEXHUYECKOH Boze». OnpeneneHune XJIOpua-nuOHOB METOIOM
apreHTOMETPHUHU ¢ PUKCHPOBAHMUEM KOHIIA TUTPOBAHMS IO MeTOy Mopa (oconuTensHoe
TUTPOBAHUE).

Tema 9.3. Xumuueckuit
aHaJIu3 BO3/IyXa

OcHOBHOe coiep:KaHue

Teoperuveckoe o0yueHue

XUMHYECKUH COCTaB aTMOC(EPHOTO BO3ayXa, Bo3ayxa pabodeil 30Hb1. Bpennbie BemecTra
U IPUMECH B BO3/IyX€ JKUJIBIX MIOMEIIEHUH, B BO3yxe padboueil 30Hbl. HopmaTnBHbIE
nokyMeHThI. [lociiencTBust BO3AEHCTBUS BBICOKOM KOHILIEHTPAIIUHU YTJIEKUCIIOTO ra3a Ha
OpraHu3M 4ejoBeKa. MeponpuaTHs 0 CHUKEHUIO YPOBHS 3arpsI3HEHHOCTH BO3/1yXa
HCCIIEyeMON KOMHATBHI.

IIpakTHYecKkne 3aHATHA

['uruennyeckas OLEHKA CTETIEHU 3arps3HEHUS BO3/1yXa ITOMEIICHUSI HA OCHOBE
CONOCTABJICHUS] KOHIIEHTPAIMU TMOKCUA YTIIEpOaa C COOTBETCTBYIOIIMM I'MTUEHUYECKUM
HOPMAaTHBOM. Perienne npakTHKO-OpUEeHTHPOBAHHBIX TEOPETUUECKHUX 3a/IaHUI HAa pacyeT
KOJIMYECTBA BEIIECTBA, KOHIIEHTPALIMK BPEIHBIX IpUMeceil B aTMOC(hepHOM BO3IIyXe U
BO3/yX€ IIOMEILICHUMN.

JlabopaTopHble 3aHATHSA

JlabopaTtopHas pabota «OnpeneneHre CoaepKaHus YIIIEKUCIOro ra3a B BO3AyXe
MTOMEMICHUS dKCTIpecc- MeToioM». MccnenoBanue mpob Bo3myxa pabodeit 30HEI.

OK 01

OK 02

OK 07
JIP1-JIP16
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Onpe;[eneHHe COACPIKAaHUA YITICKHUCIJIOIO ra3da B BO31yX¢C MOMCHICHU A SKCIIPCCC-MCTOIOM.

Tema 9.4. XuMuaecKuit
aHaju3 nMpod MaTrepuaioB
CTPOUTEIIBHO-
pecTaBpalluOHHON
JIEITEIbHOCTH U JU3aiHa

OcHOBHOe co/iep:KaHue

TeopeTrnyeckoe o0yueHue

Krnaccudukanus MaTepuaaoB, UCIIOIB3YEMBIX B CTPOUTEILHO-PECTABPAIMOHHON
JIEATEIIbHOCTH 110 COCTaBYy, UX HA3HAUYCHUE U NTPUMEHEHNE. XUMUYECKUI aHaJn3
MAaTEPHAIOB CTPOUTEIIBHO-PECTABPALIMOHHON IEATENBHOCTU U Au3aiiHa. XUMUYECKHUI
COCTaB MUTMEHTOB, KPACUTENEH, BSKYIIIUX CMecel, 0COOEHHOCTH UX CBOWMCTB U
MIPUMEHEHHUS B MTPodeccroHalbHOM IesTenbHOCTH. BellecTBa, UCIONb3yeMbIe B KaUeCTBe
MMUTMEHTOB U CBA3YIOLMX MaTtepuanoB. Mcropuueckas cripaBka. CoBpeMEHHbIE
Marepuabl.

HpaRanecmle 3aHATHUSA

KadecTBeHHBII U KOJMYECTBEHHBIN COCTAB MPOO MaTepUaIoB CTPOUTEIHHO-
pecTaBpallMOHHON AESITeTbHOCTU U Au3aiiHa. Kinaccudukaius Kpacok 1o yKpbIBUCTOCTH,
MIPO3PAYHOCTU B 3aBUCUMOCTH OT HUCIIOJIb3YEMbIX IUTMEHTOB U CBA3YIOLIUX BEILIECTB.
Omnpenenenne coctaBa KpacoK Ha COIEP>KaHUE MUKPO M MaKpO3JIEMEHTOB. Perienne
MIPAKTUKO-OPUEHTHUPOBAHHBIX 33/1aHUI 110 XUMUUYECKOMY aHAJINU3y Mpo0 MaTepuaioB
CTPOUTEIIBHO- PECTABPALIMOHHOM IE€ATEIILHOCTH U TU3alHa.

JlabGopaTopHble 3aHATHUS

HccnegoBanue MaTCpHraIOB CTpOI/ITeJIBHO'pCCTaBpaHHOHHOﬁ JIeITEILHOCTH M JHU3aiiHa.
«H3roroBiaenue KpacCokK (HO,Z[60p INUTMCHTOB U CBA3BIBAIOIINX BeH_IeCTB))). HccnegoBanue
MPUPOAHBIX MUHEPAJIIOB, ITOJYUYCHUC IIMTMCHTOB ITYTEM XUMHUYICCKUX peaKI_[I/Ifl,
OIMPCACIICHUC CBA3SYIOIINUX MAaTCPUATIOB. CpaBHeHI/IC YKPBIBUCTOCTHU U MTPO3PAUYHOCTU
IMMOJIYUCHHBIX KPaCOK ITYTEM HAHCCCHUA UX HaA JIUCT 6YMaFI/I.

OK 01
OK 02
OK 07
[K2.2
JIP1-JIP16

Tema 9.5. lccnenoBanue
00BEKTOB TeXHOC(HEPHI

OcHoBHOE conepxaHue

10

Teopernueckoe o0yuenune

Y4eOHo-Hccae10BaTeNIbCKUI MPOEKT B 00JIaCTH HCCe0BaHNs 00BEKTOB TEXHOC]EPHI.
00630p TeM yueOHO- UCCIIEeIOBATENbCKUX TIPOEKTOB. AJITOPUTM BBITIOJTHEHUS IPOEKTA.

OK 01

OK 02

OK 07
JIP1-JIP16

28




Onpenenenue mpoOJIeMbl HCCeI0BaHUs. MeToIbl IOMCKa, aHAIU3a U 00paboTKu
nHGOPMAIIUU O TPOCKTE B PA3IUYHBIX UCTOUHUKAX.

I[MpakTuyeckune 3aHATHSA

O6ocHOBaHME aKTyaIbHOCTH BBIOPAaHHOM TeMbl. BrisgBiieHne MpobieMbl HCCIIeI0OBaHUS.
Br160p 00beKTOB 1 MeTO10B HccieaoBanus. [locraHoBKa 1ieneid 1 3a1a4 UCCIIeI0BAHMUSL.
Onpenenenne npoaykTa uccienoBanus. OnpeneneHue 3TalnoB U COCTaBJICHUE TUIaHa
HCCIIEIOBaHUS.

3amura npoekra: IlpencraBienne pe3yabTaToB BBIIOJHEHUS YUEOHO-HCCIIEA0BATENbCKUX
MIPOEKTOB (BBICTYIUICHUE C MPE3CHTAIUEH).

JlaGopaTopHble 3aHATUSA

HccnenoBanue mpeuioskeHHOT0 00bEKTa Ha KHCJIOTHOCT, MEIOYHOCTh, XAMHYECKHH
COCTaB (3arps3HUTENN, MAKPO- U MUKPO3JIeMeHTHI). OOpaboTKa pe3ybTaToB
uccnenoBanus. OneHKa KagecTBa UCCIIeyeMOro 00beKTa UCXO/IS U3 PE3YNIbTaTOB
XMMHUYECKOTO aHAIIN3a

IMpomexxyTouHasi aTTeCTAIMS MO TUCHHUILUIMHE (IK3aAMEH )

Bcero

128

29




3. YcioBue peajiu3anuu NporpaMMbl 001eo0pa3oBaTe/ibHOI OpraHu3anuu

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o

Jns peanuzanuy IporpaMmbl AUCHMILTUHBL JOJDKHBI OBITH MPEyCMOTPEHBI CIEAYIOIIUE
CHelalibHble IOMEIIeHUs: Y4eOHBbIH KaOWMHET XUMUU W/WIK Yy4yeOHOW XMMHYECKOM
nabopaTopuu.

O6opynoBanue y4eOHOro kaduHera (HarjsiiHble MOCOOMA): KOJUICKI[UU MOJIHUMEPOB;
KOJUICKIIUS TOPHBIX TIOPOJ M MUHEpanoB, Tabnuia MennaeneeBa, yueOHbie GriibMbl, U(POBHIS
00pa30BaTeNIbHbIE PECYPCHI.

TexHuyeckue cpencrBa 00y4eHHMsI: KOMIIBIOTEp C YCTPOHCTBAMHU BOCIPOU3BENICHUS
3BYKa, MyJIbTUMEINA-TIPOEKTOP C IKPAHOM.

OobOopynoBanue Jadoparopum M Ppadouyux MecT JaOOpPaTOPMU: MHUKPOCKOII,
npeIMeTHbIE W TIOKPOBHBIE CTeKJa, (UIbTpoBalibHAs OyMara, CTEKISHHbIE MPOOUPKH,
PE3UHOBBIC POOKH, HAOOP PEaKTUBOB, CTCKIISTHHBIC MMAJIOYKH, MITATUBBI IS TPOOUPOK; MEPHEIC
[WIMHIPBI, BOPOHKH CTCKJISHHBIC, CTYNKH C IECTUKOM, (ap(opoBble YalIKd, HUHIETHI,
GbunpTpel OyMakHbIE, BaTa, SJIEKTPOIUIMTKU, JAOOPATOPHBIC IITATHBBI, CIIHUPTOBBIE TOPENKH,
CIIUYKH, ITPOPKA C Ta300TBOJHON TPYOKOW), AeprKaTenu JUisl MPOOUPOK, CKIISTHKH IS XPaHEHUS
PEaKTHBOB, pa3AaTOYHBIC JIOTKH; XuMU4eckue ctakadbl (50, 100 u 200 mur); mmarenu; MUHICTHI;
TUTENBHBIC UMb, MepHBbIC TPOOUpKHU (Ha 10-20 mur) m MepHBIe KOJOBI (25, 50, 100 1 200 M),
CTCKJISTHHBbIE TaJIOYKH; KOHUYeCKue KonObl ans TutpoBaHus (50 m 100 mu); MHAMKATOpHBIE
MOJIOCKU 17l ompenenenuss pH U cranmapTHas WHOUKATOpHAs IIKala; YHUBEPCAIbHBIN
WHAMKATOP; J1abOpaTOpHbIE BECHI, CYIIMIbHBIN MIKad, U JIp. 1a00paTopHOE 000PYI0BaHHE.

3.2. UndopMmannoHHoe obecrniedeHne peajn3alui NPOrpaMmMbl

3.2.1. OcHoBHbIE MeYaTHbIE U3JAHUSA

1.Epemun B.B., Ky3smenko H.E., Tepenun B.U., [lpo3nos A.A., Jlynun B.B.;
nox pen. Jlynuna B.B. Xumus (yri1y0JeHHbI YPOBEHb)

10.000 "TPODA"drofa-ventana.ru/expertise/lumk-181

2.I'abpuensn O.C., OctpoymoB N.I".Xumusi: yueOHUK IJIs1 CTYI€HTOB
npodeccroHalbHBIX 00pa30BaTEeNbHBIX OpraHU3ali, OCBaUBaIOLINX IPOpECcCUu U
crneruansHoct CI10.-M., 2018

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1. Huxonbckuil, A. b. Xumus: ydeOHUK U IPaKTUKYM JUIS CPEJHETO PO EeCCHOHATBLHOTO
obpaszoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3., iepepad. u 1om. —
Mocksa: UznatensctBo FOpaiir, 2022. — 507 c.

2. XuMus: yueOHUK AJis cpeHero npodeccruonanbHoro odopaszosanus / 0. A. Jlebenes,
I'. H. ®anees, A. M. T'ony6es, B. H. lllanoBan; o o6rieit penakiueii I'. H. ®aneesa.
— 2-e w311, iepepad. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 431 c.
3.Epoxun FO.M. Xumus: yd4eOHUK IS CTYyIEHTOB YUPEKICHUH CPETHETO U
npodeccuoHanbHoro oopazosanus ./ KO.M. Epoxun.- 18-e uznanue, crepeoruntoe.- M:
«Axangemus», 2014. - 400c.

4. MaptsiHoBa, T. B. Xumus : yaeOHUK U IPAKTUKYM JUI CPEIHETO
npodeccuoHabHOr0 00pasoanus / T. B. MapteiHoBa, 1. B. ApramonoBa,

E. b. 'onyHoB ; mox obuieii penakiueit T. B. MapTsiHOBOH. — 2-€ U3/., UCIIP. U JIOT. —
Mockga : U3narensctBo FOpaiit, 2022. — 368 ¢. — (ITpodeccrnonansHoe
obpazoBanue). — ISBN 978-5-534-11018-0. — TekcT : 2neKTpOHHBIH //
Oo6pa3oBarenbHas mwiatpopma FOpaiir [caitt]. — URL: https://urait.ru/bcode/489733



https://urait.ru/bcode/489733

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM
AUCUMILTHHBI

KouTponp u oneHka pe3ynbTaToB OOYy4YeHHs] OCYIIECTBISICTCS IpEenojaBaTesieM B
Ipolecce MPOBeIeHUs MPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUSA, a TAKKE
BBITIOJTHEHHSI  OOYYAIOIIMMUCSA  WHAWBHIYATbHBIX  3aJaHUN, TPOCKTOB, HCCIEAOBAHUN.
PesynbTaTel OOyueHUs OMNpEenesioT, YTO OOydJarommecs MAODKHBI 3HATh, IOHUMATh U
JIEMOHCTPHUPOBATH I10 3aBEPUICHUN U3YUYEHUS TUCHUTIIUHBI.

s hopMupOBaHUSI, KOHTPOJIS M OIEHKH PE3yJIbTaTOB OCBOCHHS YICOHOW MUCIIUTIIMHBI
UCIIOJIE3YETCS CUCTEMA OLIEHOYHBIX MEPOIPHUSATUH, TIPEICTABIISIONIAT COO0N KOMILUIEKC YIEOHBIX
MEPONPUITHIA, COTJIACOBAHHBIX C pe3yibTaTaMu OOyueHuss U CHOPMYJIHMPOBAHHBIX C YYETOM
dI'OC COO (nmpeametnbie pe3ynabTathl o aucuurinae) 1 ®I'OC CIIO.

Moayas / Pazgen
Ne | Tema PesyabraT 00y4yeHus OueHo4HbIe MEPONIPUATHS OK

| |OcHoBHOIi MOYIb

1 |Pa3nen 1. ®opmyanpoBaTh 6a30BbIe
OcHOBBI NOHSATHS U 3aKOHBI XMMHUH
CTPOeHHs
BellecTBa

1.1 |Crpoenue aromoB |CocraBnsate xumuueckue  [1. Tect «CtpoeHue aToMOB OK 01
XUMHAYECKUX (bopMyIIBI COeTMHEHUH B XHUMHUYECKHUX 3JIEMEHTOB U JIP1-
AJIEMEHTOB U COOTBETCTBHH CO CTETICHBIO |TIPUPOIa XUMHUECKOU CBSI3N. JIP16
npupoja OKHCIICHUS XMMUYECKUX 2. 3a7auy Ha COCTaBIICHUE
XUMHUYECKOH 3JIEMEHTOB, UCXOMS U3 XUMHUYECKHX POpMYIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COEIMHEHUIN

JIEKTPOOTPHULATENLHOCTH  |(OKCUIOB, CYJIb(UIOB,
THJIPUIOB U T.IL.).

1.2 |[lepuommueckuii |XapakTepu3oBaTh [Tpaktuko-opuentupoBannbie  |OK 01
3aKOH M TaOJHMIa |XWMHUYECKUE DJIEMEHTHI B |TEOPETHUYECKHUE 3a/IaHMsI Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX Xapakrepusanui xumudeckux JIP1-

UIP16

MIOJIOKEHUEM B aneMeHToB: «Metammmyeckue /
NEPUOJINYECKON CUCTEME  |HEMETaNIN4eCKUe CBOMCTBA,
XUMHNYECKHUX OJICMCHTOB QJICKTPOOTPULATCIIBHOCTD U
J.W. Menneneena CPOJICTBO K DJIEKTPOHY
XUMHUYCECKUX DJICMEHTOB B
COOTBETCTBUE C UX
AIIEKTPOHHBIM CTPOEHHEM U
II0JIO)KEHHUEM B TIEPUOIUYECKOU
CUCTEME XMMHYECKHX

anemenToB /.M. MenaeneeBay.




Monyas / Paznen

Ne | Tema PesyabTar 00yuenust OueHoYHbIe MEPONIPUSATHUSA OK
2 |Pa3nmen 2. CocraBasatb ypaBHenus u | KontpoabHasi padora
XuMH4eckKue cXeMbl XUMHYECKHX «CTpoenue BewmecTsa u
peakuuu peaxkumii XHMHYECKHEe peaKkuumn»
2.1 |Tumst CocTaBisTh peakiuu 1. 3agaun Ha cocTaBIECHUE OK 01
XUMHYECKHUX COCAMHEHMUS, PA3JIOKEHUSA, |YpPAaBHEHUN PEaKIUM: JIP1-
peakiuit oOMeHa, 3aMeIIEeHN, — COeIMHEHHS, 3aMellleHUS, JIP16

OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIHHBIE
pEeaKIuu U peakiuu
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITJICKCOB
AIFOMUHUS U [TUHKA) C
y4acTHEM HEOPTaHUICCKUX
BEIIECTB

pasioxkeHusi, o0OMeHa U peakuuit
C Y4aCTHEM KOMIUIEKCHBIX
coelMHEeHU! (Ha mpumepe
T'HJIPOKCOKOMILJIEKCOB
TIOMHUHHUS U [IUHKA);

— OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUH C
HCII0JIb30BaHUEM METOJa
AJIEKTPOHHOTO OanaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHEeHU! (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U
ATFOMUHUSA).

2. 3a/auu Ha pacuer
KOJTMYECTBEHHBIX
XapaKTepUCTHK MPOAYKTa
peaKuu COeUHEHHsSI; MAaCCOBOM
WM 00BbEMHOI J10JIM BbIXO/1a
MPOJYKTa peaKuu COSIMHEHUSI
OT TEOPETUYECKH BO3MOXKHOTO;
00BEMHBIX OTHOLIIEHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BEUIECTB U ITPOLYKTOB PEAKLINN;
Macchl (00beM, KOJIMUECTBO
BElIeCTBa) MPOJYKTa peakluy,
€CJIM OJTHO U3 BEILECTB AaHO B
BU/JIE pacTBOpA C OIpeIeIeHHON
MAacCOBOM J0JIEW pacTBOPEHHOTO
BELIECTBA.




Monyas / Paznen
[ Tema

PesyabTar 00yuenust

OuneHoYHbIE MEPONIPUATHSA

OK

2.2

DICKTPOITUTHYECK
as Iuccouuranus u
UOHHBIA 0OMEH

CoCTaBJIsATh ypaBHCHHS
XUMHNYCCKUX peaKI_[I/II/I
HOHHOI0 0OMeHa ¢
y4acTHeM HEOPraHMYECKUX
BEILECTB

1. 3aganus Ha COCTaBJICHUE
MOJICKYJISIPHBIX 1 HOHHBIX
peaKkuuii ¢ y4acTUEM OKCHUJIOB,
KHCJIOT, OCHOBAHUM U COJICH,
HNOHHBIX peaKLII/If/’I ruapoJimsa
COJICH, YCTAaHOBJICHUE
W3MEHEHUS KUCITIOTHOCTH CPEJIbI.

2. JlabopaTtopHas pabora
«Peakuuu ruaponuzay.

OK 01
JIP1-
JIP16

Pa3nen 3.
Ctpoenue u
CBOMCTBA
HEOpraHuYecKuX
BellleCcTB

HccaenoBarb cTpoeHue
CBOliCTBA
HEOPraHHYeCKHX BellecTB

Kountpoasnas padora
«CBoiicTBa HEOPraHUYECKHUX

BelleCTB»

3.1

Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposats
HEOpraHUYECKHE BEllecTBa
B COOTBETCTBUU C HX
CTPOEHHEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPTraHUYECKUX
BEILECTB UCXO/I U3 UX
XUMHUYECKOH (OPMYITBI HITH
COCTaBJICHUE XUMHYECKOMN
(bopMyJIbl UCXOJI U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOAHOU
WJIU TPUBUAJIBHOU
HOMEHKJIATYpEe».

2. 3a7aum Ha pacyeT MacCOBOU
JIONU (MacChl) XUMHYECKOTO
3IIeMEeHTa (COeIMHEHNS) B
MOJIEKYJIe (CMecH).

3. [IpakTrdeckue 3aaHus 10
KJ1accu(uKanuu, HOMEHKJIAType
U XUMHUYECKUM (HOpMyIIaM
HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IIpakTudeckue 3a1aHus Ha
OnpeaeIeHne XUMHYECKON
aKTUBHOCTH BEILECTB B
3aBHCHMOCTH BHJ1a XUMUYECKON
CBSI3M U TUIIA KPUCTAJUINYECKON
PEIIEeTKH.

OK 01
JIP1-
JIP16

3.2

dusnko-
XUMHUYCCKUC
CBOMCTBA
HEOPraHUYeCKUX

VcranaBiuBarh
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKUX BEUIECTB

1. Tect «OcobeHHOCTH
XAMHYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHHH,
aM(pOTEepPHBIX TUAPOKCUIIOB U

OK 01
OK 02
JIP1-
JIP16




Monyas / Paznen

Ne | Tema PesyabTar 00yuenust OueHoYHbIe MEPONIPUSATHUSA OK
BELIECTB OT CTPOEHUS aTOMOB U coJeiy.

MOJIEKYJI, a TAKXKE THIIA 2. 3a71aHus Ha COCTABIICHHE

KPUCTAJUIMYECKON PEIIETKH YPaBHEHHU XUMUYECKUX
peaxiuii ¢ yyacTueM IpOoCThIX U
CJIOKHBIX HEOPraHUYECKHUX
BEIIECTB: OKCHUJIOB METAJJIOB,
HEMETAJJIOB U aM(OTEpHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(pOTEePHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3yIOIINX UX CBOICTBA
U CIIOCOOBI MOJTYYESHHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHus Ha
CBOMCTBA U IOJIY4YEHUE
HEOPTraHUYECKHUX BEIIECTB.
4. JIaboparopnas padboTa
«CBoiicTBa METAIIJIOB U
HEMETAIIJIOBY.

3.3 |[IpousBoacTBO Ob6ocHoBbIBaTh 3HaueHue u |[IpakTuko-opuentupoannsie |[OK 01
HEOPraHUYeCKHX |IMPUMEHEHUE 3a/IaHusl IO COCTAaBJICHUIO OK 02
BEIIIECTB. HEOPraHUYECKHUX BEIIECTB B [ XUMUYECKUX PEAKIUH C JIP1-
3HaueHue u OBITOBOM U y4acTHEM HEOPTaHUYECKUX JIP16
MIPUMEHEHUE B MIPOU3BOJICTBEHHOMN BEIIIECTB, UCIIOJIH3YEMBIX ISl MX
OBITY U Ha NESTETLHOCTH YEJIOBEKA UX |UACHTU(DUKAIIUN 1
MIPOU3BOJICTBE (U3UKO-XUMHUYECKUMHU MIPOMBIIIJICHHBIX CITOCOOOB

CBOMCTBaMH MOJTyYeHUSI.

4 |Pa3gen 4. HccnenoBats ctpoenne u | KonrpoabHas pabora
Crpoenne n cBoiicTa oprannuecknx |<CTpoeHue u cBOHCTBA
cBoOiicTBa BellecTB OpPraHuYecKNX BelecTB)
OpPraHuYecKux
BellleCTB

4.1 |Knaccudukanus, |Krnaccupunupoparb 1. 3aganus Ha cocTaBiIeHUE OK 01
CTpPOEHHUE U OpraHMYECKHE BEIIECTBA B |Ha3BaHUI OPraHUYECKUX JIP1-
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHUH TTO TPUBUAIIBHOM JIP16
OpTraHUYECKUX CTPOCHHUEM WJT MEXTYHApPOTHON
BEIIIECTB CUCTEMATUYECKOU

HOMEHKJIAType.

2. 3aIlaHI/IH Ha COCTAaBJICHUC
MOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (hOpMYJT




Monyas / Paznen
[ Tema

PesyabTar 00yuenust

OuneHoYHbIE MEPONIPUATHSA

OK

OpPraHUYECKUX BEILECTB
OTJIEbHBIX KJIACCOB.

3. 3ajauM Ha onpezeneHue
npocrenmiel GopmMyJibl
OpraHUYeCKON MOJIEKYJIBI,
UCXO0/1 U3 3JIEMEHTHOI'O COCTaBa
(B %).

4.2

CBoiicTBa
OpraHUYECKUX
COeTUHEHUN

VcranaBauBarth
3aBUCUMOCTH (PU3HKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEUIECTB OT
CTPOCHHUS MOJIEKYJT

1. 3apanus Ha cocTaBiieHue
YPaBHEHUH XUMHUYECKUX
peakumii ¢ yyacTuem
OpraHNYEeCKHUX BEIIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHSL.

2. 3a7aHus Ha COCTaBJICHUE
YPaBHEHUH XUMHUYECKUX
peaxkuuil, WUTFOCTPUPYIOIIUX
XMMHYECKHAE CBOWCTBA C YYETOM
MEXaHU3MOB IIPOTEKAHUS
JTAHHBIX peaKkIHii 1
TE€HETUYECKOM CBS3U
OpPraHNYEeCKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3a1aun 1o
YPaBHEHUSAM PEaKLUil C
y4acTHEM OPraHUYECKUX
BEILECTB.

4. JIaboparopHas paboTa
«ITomy4yenue rTuIeHA U

HU3YYCHHUC €TI0 CBOICTBY.

OK 01
OK 02
JIP1-
JIP16

4.3

Opranunueckue
BEILIECTBA B
KU3ZHEICSTSIIBHOC
TH YEJIOBEKa.
[TpousBoacTBO U
MIPUMEHEHHE
OpraHUYECKUX
BEILIECTB B
MPOMBILIIIEHHOCTH

OO060CHOBBIBATh 3HAUCHUE U
MPUMEHEHHUE OPraHUYECKHX
BEIIECTB B OBITOBOI U
MPOU3BOACTBEHHOM
NESATETLHOCTH YeJIOBEKa UX
(HDUBUKO-XUMUIECKUMH
CBOWCTBaMHU

IIpakTHKO-OpHUEHTHPOBAHHbIE
3aJJaHUs 110 COCTABIIEHUIO
XUMHYECKHUX PEAKIUN C
y4acTUEM OPraHUYECKUX
BEUIECTB, UCIOJIb3YEMBIX IS UX
UACHTUPUKAIUH B ObITY U
IIPOMBIIIJIEHHOCTH.

OK 01
OK 02
JIP1-
JIP16




Monyas / Paznen

Ne | Tema PesyabTar 00yuenust OueHoYHbIe MEPONIPUSATHUSA OK
5 |Pa3nmen S. HccaenoBars paBHoBecue |KonrpouabHasi padora
Kunernyeckue u [u ckopocTh xumuyeckux | <CKOPOCTH XHMHY€CKOi
TePMOAUHAMUYEC | peaKIM K peakuMu M XUMHYECKOoe
KHue PABHOBECUEC»
3aKOHOMEPHOCTH
NPOTEKAHUS
XHMHYECKHX
peakuuii

5.1 |Kunernueckue HccnenoBath BIUsSHUC 1. JTaGopaTtopHas pabora Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpAIlUU BEIOOD: OK 02
MIPOTEKAHUS pearupymoomux BemectB U |— «OnpeaeneHue 3aBUCUMOCTH JIP1-
XUMHYECKHX TEMIIEPaTyphl Ha CKOPOCTh |CKOPOCTHU PEAKIIUH OT P16
peakuui XUMHYECKHUX PEaKIIHii KOHIEHTPAIIUU pearupyromx

BEIIECTBY;

— «OnpeseneHune 3aBUCUMOCTH
CKOPOCTH pEaKLUU OT
TEeMIIepaTypbD».

2. IlpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHanu3 (pakTopoB, BIUSIOUINX
Ha U3MEHEHHUE CKOPOCTU
XUMHYECKOHN peakiinu.

5.2 |Tepmonunamuuec |MccrnenoBaTh BIUsSHUE 1. 3agauu Ha pacuetsl TermtoBsix |OK 01
KHe M3MEHEHNs KOHIeHTparmn  [3ddexToB xumuuecknx peaximii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUH CPEAbl U | ONPEICICHUE TUIIA PEAKIINHI JIP1-
MIPOTEKAHUS TEMIIEpaTyphbl Ha CMELIeHHeE |(I10 TeTI0BOMY 3(PPeKTy: IK30- JIP16
XUMHYECKHX XUMHUYECKOTO PABHOBECUS |U DHJAOTEPMHUUYECKUE).
peakuui. 2. IIpaKTHKO-OPHEHTHPOBAHHBIC
PaBHOBecue 3a/1aHus Ha IPUMEHEHHUE
XUMHYECKHX npunnumna Jle lllarense mis
peakuui HAXO0X/ICHUS HaNPaBIICHUS

CMEUIEHUsI PaBHOBECHUS
XUMHYECKOHN peakluy U aHalu3
(bakToOpOB, BIMSIONIMX Ha
CMEIIEHNE XUMHUYECKOTO
paBHOBECHS.
3. JTaboparopHas paboTa
«M3yueHne BIUSHUS PA3TMYHBIX
(hakTOpOB Ha CMEIIIEHUE
XUMUYECKOTO PAaBHOBECHS.

6 |Pa3mex 6. HccaenoBars nucnepcusnie | KonTpoabHasi padota no teme

JucnepcHble

CHCTEMBI

«I[I/ICHepCHble CUCTEMBD»




Monyas / Paznen

Ne | Tema PesyabTar 00yuenust OueHoYHbIe MEPONIPUSATHUSA OK
CUCTEMBbI

6.1 [ducnepcHbie Paznuyarh ucTuHHBIC 1. 3amaun HA TPUTOTOBJICHHE OK 01
CUCTEMBI U PacTBOPBI, KOJTOUIHBIE pacTBOpPOB. OK 02
(hakTophI KX pacTBOpPHI U 2. [TpakTHKO-OpUEHTHPOBAHHEIE JIP1-
YCTOHYMBOCTH rpy0OaKCIIEpCHBIE CUCTEMBI | paCUeTHBIC 3a/IaHUs Ha P16

Ha OCHOBE XUMHUYECKOTO JUCTIEPCHBIC CUCTEMBI,

HKCIIEPUMEHTA UCIIOJIb3YEMbIC B OBITOBOW U
MIPOU3BOJICTBEHHON
JIESITEIbBHOCTH YeJI0BEeKa.

6.2 |HUccrnenoBanue HccnenoBath pusmko- JlaGopatopHnas paboTa (Ha OK 01
CBOWCTB XUMHYECKHUE CBOMCTBA BBIOOD): JIP1-
JUCTICPCHBIX Pa3ITUYHBIX BHJIOB — IlpuroroBieHue pacTBOPOB; JIP16
CUCTEM JUCHEPCHBIX CUCTEM — UcenenoBanye ancnepeHbIx

CHUCTEM.

7 |Pa3men 7. HUccaenoBaTh CBOMCTBA

KauecTBeHHbIEe |OpraHHYecKHX U

peakuuu HEOPraHU4eCKUX BellecTB

o0HapYy:KeHUs € HCI0JIb30BAHUEM

OpPraHNYecKUX U |Ka4YeCTBEHHBIX PeaKIuii

HEOPraHUYeCKUX

BellleCTB

7.1 |OGHapy>xeHue UccnenoBath 1. JTaGoparopnas padoTa (Ha OK 01
HEOPraHWYECKUX |KA4YE€CTBEHHbBIC PEAKIIUU BBIOOD): JIP1-
KaTHOHOB H HEOPTaHWYECKUX BEHIECTB |— AHAIUTHYCCKUE PEaKIIUN JIP16
aHHNOHOB katuoHoB |-VI rpynm;

— AHanuTHYeCKUe peakiuu
aHHOHOB.

2. [IpakTuyeckue 3a1aHus Ha
COCTaBIICHUE YPaBHEHUIA
peaxuii oOOHapyKEeHUS
katuoHoB |-V rpynn u
aHWOHOB, B T.4. B MOJICKYJIIPHOU
Y MOHHOH opmax.

7.2 |OOHapyx)eHUE UccnenoBath 1. JTaGoparopnas paboTta (Ha OK 01
OpPTaHHYECKUX KaueCTBCHHBIC PEAKIIHH BBIOOD): JIP1-
BEIIECTB OpraHMYEeCKUX COeMHEHUN |— KadecTBeHHBIC peakIiuu Ha JIP16
OTJICITBHBIX OTJICTBHBIX KJIACCOB OTJICTbHBIC KIIACChI
KJIACCOB C OpPTaHMYECKHUX BEIIECTB;
HCIOJIb30BaHUEM — KayecTBenHsblIil aHanmus
KaueCTBEHHBIX OpPTaHUYECKHUX COSTUHEHHI 10

peakuuii

(I)YHKLII/IOHaJ'IBHBIM rpymmam.




Monyas / Paznen

Ne | Tema PesyabTar 00yuenust OueHoYHbIe MEPONIPUSATHUSA OK
2. [IpakTrueckue 3aaHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxkuuii oOOHapyKEeHUs
OPraHUYECKUX COCIUHEHUM.

Il |[IpuxkaagHoii MoayIb

8 |Pa3mea 8. OueHuBaTh MoCJaeACTBHs |3amuTa Keiica (¢ yueToM
Xumus B ObITY U |OBITOBOM U Oyaymei npodgeccunoHaIbHOM
NMPOU3BOJACTBEHH |MIPOM3BOJACTBEHHOM JAeATeJIbHOCTH)
0ii 1eSITEeILHOCTH |1eATEJIbHOCTH YeJI0BeKa ¢
YyeJIOBeKa NMO3ULUH IKO0JT0TrN4eCKOM

0e30macHOCTH
Xumust B ObiTy 1 |OnenuBars nocneactBust | Keiic (¢ yueTrom Oymymeit OK 01
MIPOU3BOJICTBEHHO |OBITOBOU U npodeccuoHanbHOM OK 02
U NeATENbHOCTH  |IIPOU3BOJCTBEHHOMN JIESITEIIBHOCTH ) OK 04
YyeJoBeKa JeSATEIbHOCTH YeJloBeKa ¢ |BO3MOKHBIE TeMbI KEHCOB: JIOPKI 07
MO3UIUH 3KOJTOTHYECKOMN 1. [ToTenienue KIumMaTa u JIPI-6
0€e30MacHOCTH BBICBOOOXKICHHE Ta30BBIX
TUAPATOB CO JTHA OKEaHa.
2. Bynyuie MmaTepuansl AJis
aBva-, MalllMHO- U
prUOOPOCTPOCHHUSI.
3. HoBrle maTepuaisl s
COJIHEYHBIX OaTapeit.
4. JIekapcTBa Ha OCHOBE
pacTUTENBHBIX MIPENapaToB.

9. |Pa3pmen 9. HNurepnperuposBars Y4eOHO-ncCIe10BaTeNbCKUH
HccnenoBanue n |XuMHYecKHe MPOUECChl M [MPOEKT (€ y4eToM Oyayuiei
XUMHYECKHH siBJICHHA B TexHoc(pepe npogecCHOHAIBHOM
AHAJIN3 00LEKTOB AesiTeJIbHOCTH)

TexHochepbl




Monyas / Paznen

Ne | Tema PesyabTar 00yuenust OueHoYHbIe MEPONIPUSATHUSA OK

9.1 {OcHOBBI Beimonnasate nosmweii ukan - | 1. JlabopaTopHas pabora OK 01
nabopaTtopHoi IKCIIEPUMEHTAILHOTO «OCHOBBI 1a00paTOPHON JIP1-
IPAKTUKH B HCCJICIOBAHUA C HPAKTHKH. JIP16
npodeccuoHabH | COOIIOICHUEM TTPABUIT 2. TUIIOBBIC pacYeThI 110
bIX Taboparopusix |0e3onmacHoro obpaiienus ¢ |TEMAaTHKE SKCIICPUMEHTA.

BellleCTBAMU U 3. 33,[[3‘11/1 Ha BBIYUCICHHUC
J'Ia60paT0pHBIM CPpEAHETO 3HAYCHUSI
O60py,I[OBaHI/I€M SKCIICPUMCHTAJIbHBIX JJaHHBIX,
MOTPEIIHOCTH.
4. TlpencraBneHue pe3yibTaToB
JKCIIEPUMEHTA B Pa3JINYHOU
dbopwme (Tabnuia, rpaduk,
OTYeT, JOKJIAJI, IPE3CHTALINS ).

9.2 |Xumuueckui HccnenoBats xumudeckuid |1. 3agaum Ha onpeneneHue OK 01
aHanu3 1pood COCTaB MPOO TEXHUYECKON |METaJUIOB, HEOPraHUYECKUX OK 02
TEXHUYCCKON BOJIBI AHMOHOB M OPTaHUYECKHIX OK 07
BOJIBI BEIICCTB B TEXHUYECKOH BOJIC ﬁg;

pa3HOTO Ha3HAYCHUSI.
2. [IpakTHKO-OpUEHTHPOBAHHBIC
TEOPETHYCCKHUE 3aJaHUs Ha
COCTaB BOJBI U CIIOCOOBI
BBIPQXEHHS KOHIICHTPAIUA U
nepecyeT KOHIEHTpaluii (c
HCIIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

3. Baganne « XUMHYECKUM
COCTaB TEXHUYECKOM BOJIBI, THII
BOJIBI U CITOCOOBI €€
MPUMEHEHUSD (C
MCIIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JlaboparopHnas pabota (Ha
BBIOOD):

— OnpenesieHue XJI0pUJI0B
METOJIOM TUTPOBAHUS B
TEXHUYECKOM BOJIE;

— Onpezenenne )KecTKOCTU
TEXHHYECKOMH BOJBI METOAOM
TUTPOBAHUSI.




Monyas / Paznen

Ne | Tema PesyabTar 00yuenust OueHoYHbIe MEPONIPUSATHUSA OK

9.3 |Xumnueckui UccnenoBats conepkanue |1. Tect mo Teme «Xumuveckuii |OK 01
KOHTPOJIb YITIEKHCIIOro Ta3a B BO3yXe [coctas armocheproro Bosayxa |OK 02
KauecTBa BO3yXa U BO3Ayxa pabodeil 30HbI. OK 07

2. TIpakTHKO-OPUEHTHPOBAHHBIE ﬁg 1-6
3aJlaHus] HA XUMUYECKUI aHau3
cocTaBa BO3[yXa.

3. JJaboparopnas pabora
«OmnpeneneHue coiepKaHus
VTIIEKUCIIOTO Ta3a B BO3AYXE
MTOMETIEHUS IKCIPecc-

METOZOM.

9.4 |Xumuueckui Uccnenoath mpoObI 1. Ilpaktuko-opuentuporanusie |OK 01
aHanu3 mpod MaTEepHAJIOB CTPOUTEIBHO- |3aJaHUS IO XUMUYECKOMY OK 02
MaTEepHUaJIoB pecTaBpaliOHHON aHAIIM3y POO MaTepPHAIIOB OK 07
CTPOUTEIILHO- NEATCIILHOCTH U JW3aiiHa  |CTPOUTEIHHO-PECTaBPAI[HOHHOMN J%)Kl%z
pecTaBpaluOHHON JESITSIIBHOCTH M TU3aiHa. 1IP16
JESATSIILHOCTH U 2. JlabopartopHas pabora (Ha
JU3aiftHa BBIOOD):

— M3roToBJIeHHE KPacoK
(mo60p MUTMEHTOB U
CBSI3BIBAIOIINX BEILIECTB);

— HUccnenoBanue cBOMCTB
BSDKYIIIX BEIIESCTB Ha MPUMEPE
THIICA.

9.5 |HUccnenoBanue UccnenoBath xumudeckuit | Y4eOHO-UCCIEIOBATENbCKUN OK 01
00BEKTOB cocTaB 00BEKTOB TIPOEKT B 0071aCTH OK 02
TexHoc(hepsl TexHoc(epsl Ha MpUMEpPE  |HMccie10BaHusl 00BEKTOB OK 04

TEXHUYECKOH BOJIBI U TeXHOC(hEepHI. gg 1(_)7
MAaTepHaioB CTPOMTENbHO- |BO3MOXKHBIC TEMBI [IPOCKTOB: | j1p1g

peCTaBpaHHOHHOﬁ
JIeITEeNILHOCTH U JU3aiiHa

1. Kontpoip kauecTBa
TEXHUYECKOHN BOJBI Pa3HBIX
BHJIOB B COOTBETCTBHUU C
meroaukamu o 'OCT.

2. Coznanue 1eKopaTuBHON
MITYKAaTypKH.

3. [TurMeHThI B U3ACTUSAX U3
CTEKJIa.

4. VcciaenoBanue
pa3pyIlIaOIIEro AEHCTBUS BOABI
Ha CTPOUTETbHBIE MaTePUATIBI.
5. OneHka cocTosTHUS BO3AyXa
paboueii 30HBI crieluaIncTa
(TexHonora, CTpOUTENA U T.M., C
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