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001acTHOE rocyIapcTBEHHOE OF0KETHOE PodeccHoHaIbHOE 00pa30BaTEeIbHOE YUPEIKICHUE
«CassHCKHMH METUIIMHCKHH KOJUIE K

OAOBPEHO COI''TACOBAHO

[[MK10BOM METOAMYECKON KOMHUCCHEH 3amecTuTenb JUPEKTOpa Mo

0011eo0pa3oBaTeIbHOTO IUKIIA yuebHoit padote OI'BITOY

[Ipencenarenn «CastHCKUM MeIMLIUHCKUN
jz M.B. IIbpxbsiHOBa Konnemx»\?_%2 O.M.Komonkuua

« 37 » pSE 20448, « 37 » £ 20r.

CocraBurean: IlaBnosckass T.B., mnpenogasatens OI'BIIOY  «CasHckuii
MEIUIIMHCKUI KOJIIEIKY.

Paboyvas nporpamma pazpaboraHa Ha OCHOBE JIOKYMEHTOB:

- (enepanpbHOro rocyJapcTBEHHOro 00pa30BaTENBHOIO CTAHIAPTa CPEIHEro
npogeccrionanbHoro obpasoBanus 1o crenuaibHoctd 34.02.01 Cectpunckoe neno,
YTBEPXKIEHHOI0 npukazoM MunucrepcrBa npocserienust P® ot 4 urons 2022r. Ne 527.

- (emepanbHOro rocynapcTBEHHOr0 00pa30BaTENIBHOIO CTAaHJIApTa CPEJHEro
obuiero oOpa3oBaHus, yTBEPXKICHHOTO NMpuka3oM MuHKCTEPCTBA pocBenieHus PO ot 17
mast 2012r. Ne 413.

- IpUMepHOi pabouelt nporpammbl 0011e00pa30BaATEILHOM AMCHUIUIAHBI « XUMHUSI»
yriyOneHHbIH  ypOBeHb Ul  HPO(ECCHOHANBHBIX 00pa3oBaTeNbHBIX OpraHu3alluii,
yrBepkaeHHoi PI'bOY /IO «MucTHTYT pa3BuTHs NpoecCHOHAIBHOrO 00pa3oBaHMs»
npotokosa Ne 14 ot 30 HosiOpst 2022r.

- JIoKanbHOro HopmaTuBHOro akra «llonmoxenue o pabGodeii nporpamme
avcUMIUIMHBL U npodeccuonanbHoro Moayss OI'BIIOY  «CasiHckuii  MeIMIMHCKUN
KOJLITE UK. .

- yuebnoro miana OI'BIIOY «CastHCKUi MeTUIIMHCKUI KOJLTE K.

ConepxkaHue mporpaMMbl peaju3yercsi B Ipolecce OCBOEHHS O0ydYaroIUMUCH
OCHOBHO# 00pa30oBaTeIbHON MPOrpaMMBbl CpeiHero npodhecCHoHaIbHOro 00pa3oBaHMms 110
cnienpanbHocTd 34.02.01 Cectpunckoe neno B cooTBeTCTBUH ¢ TpeboBanusimu PI'OC
COO, @I'oC CIIO.
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1. OBIIAA XAPAKTEPUCTHUKA PA]SO‘IEI71 IIPOI'PAMMBI
OBIHIEOBPA3OBATEJBbHOU JUCIHUIIJIMHBI
Xumus

1.1. MecTo JUCUMIVIMHBI B CTPYKTYpPe OCHOBHOM o0pa3oBaresbHoil nporpammsbl CIIO:

OobmeoOpa3oBaTenbHas  JUCHUIUIMHA  «XUMHUS»  SBISETCsl  00sA3aTeNbHOM  4YacThIO
00111€00pa30BaTEILHOTO IIMKJIa OCHOBHOM 00pa3oBaTenbHON nporpammsl B coorBercTBUH ¢ PI'OC CIIO
no crienuanbHOCTH 34.02.01 CecTpuHCKOE 1110, n3ydaeTcs o0yJaronuMucs Ha 6a3e OCHOBHOT'O OOIIEro
oOpazoBanus Ha 1 kypce B 1 u 2 cemecrpax. PabGouast mporpamma cocTtaBiieHa Ui OYHOH (POPMBI
00yJeHwUsI.

1.2. Heap u niiaHupyemble pe3yabTaThl 0CBOEHUS JUCHUILINHBI:

1.2.1. Heau AuCOMILIAHBI

dopMHUpOBaHUE Y CTYICHTOB XMMHUECKON COCTABIISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUPa
KaK OCHOBBI TPHUHSITHS PEIICHUH B >KU3HCHHBIX W IPOW3BOJCTBEHHBIX CHTYAIHMSIX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOTHOM cpee.

3amaun JUCHMILINHLI.

1) copmMupoBaTh MOHUMaHNUE 3aKOHOMEPHOCTEH MPOTEKAHKUS XMMHUYECKUX MTPOLIECCOB U SABJICHUI
B OKpYXalomel cpeze, I[EeJOCTHOM HayYHOW KapTUHBI MHpa, B3aUMOCBSI3M W B3aMMO3aBUCHMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHS MTPOBOJIUTH PACUETHI TI0 XUMHUICCKUM (POpMysIaM U ypaBHEHHUSM XUMUYIECCKIX
peaxiui, IaHuPoOBaTh U UHTEPIPETUPOBATH PE3YyIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM IPOBEACHUS XUMHUYECKHX O3KCICPUMEHTAIBHBIX WCCICIOBAHUMA C
coOI0OZICHHEM MPaBUJI OE30MaCHOTO OOPAIIEHUS C BEIECTBAMH U TaOOPATOPHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMCHHS aHAIM3UPOBAThH, OICHUBATH, TPOBEPSITh Ha JOCTOBEPHOCTH M 000OIIATH
uH(GOPMAIIHI0 XUMHUYECKOTO XapaKTepa U3 pa3IuuHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS TPOTHO3UPOBATH TOCICICTBUS CBOCH NEATEIHPHOCTH W XUMHYECKHX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmMHupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTHKCHUH XUMUYCCKOW HAYKW W TEXHOJOTHH s
pa3BUTHS COLIMATFHON U TIPOU3BOIACTBEHHOM cep.

1.2.2. Tlnanupyemble pe3yJabTaThbl OCBOEHHUsI 00IIEO0PA30BATEILHON JHCIUIIUHBI B
cootBercTBUH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Ocoboe 3HaueHWe JUCHUIUIMHA HMeeT Npu (GOPMUPOBAHMM M Pa3BUTUM OOIIHUX U
npo(hecCHOHATBHBIX KOMIIETCHIIUH.



HauMeHnoBanue u Koja

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIUIIHHBI

KOMIIETeHIH U Oo6ume JucuunimHapHble
OK 01. Beibupars cnocoOsl | B yacTu Tpy10BOro BOCHIUTAHUS . - BJIAJIETh CUCTEMOM XMMHUUYECKUX 3HAHMI, KOTOpas BKJIIOYAECT:
pelieHus 3a/a4 | - TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTHU | OCHOBOIIOJATalOIINe MOHATUS (XUMUYECKHM 3JIEMEHT, aToM,
npodeccuoHanbHOM MacTepcTBa, TPYI0JI00ue; JJIEKTPOHHAsE 00o0Jl0oYKa aroma, S-, P-, O-3JI€KTPOHHBIC
JESTEIIbHOCTH TPHUMEHUTENBHO | - TOTOBHOCTH K  aQKTUBHOW  JCSATENLHOCTH | OpOMTaNM  aTOMOB,  WOH,  MOJEKYyJa,  BaJICHTHOCTb,
K pa3JIMYHbIM KOHTEKCTaM. TEXHOJIOTUYECKOU u COLIMATBHOMN | 3JIEKTPOOTPUIIATENILHOCTh, CTEINEHb OKHUCIICHUS, XUMHUYECKas

HaIIpaBJICHHOCTH, CIIOCOOHOCTH HWHULIMUPOBATh,

IUIAaHUPOBaTh U CaMOCTOSITEIbHO  BBIIOJHSTH
TaKylo JesITeIbHOCTD;

- UHTepec K pa3INnYHbIM cdepam
npodeccCHOHATEHOM JIEeATEIILHOCTH,

OBinajgeHne  yHHBepCAJIbHBIMH  y4eOHBIMH
NM03HABATEJILHBIMH AefiCTBUSIMU:

a) 0a30Bble JOrnYecKHe AeiiCTBHU:

- CaMOCTOSITEIILHO bopmynupoBaTh u

aKTyaJM3UpoOBaTh MpPOOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIIMBAaTh CYIIECTBEHHBIH MpPU3HAK WU
OCHOBAaHUA MJId CpaBHCHMA, KJ'IaCCI/I(bI/IKaIII/II/I u
0000IIEeHHS;

- ONpeaeNsaTh UENH JIeATEIHHOCTH,
napameTpbl U KPUTEPUU UX JOCTHIKCHHUS,
- BBIABJIATH 3aKOHOMCPHOCTU U IIPOTHBOPCYHA B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTH KOPPECKTUBLI B JACATCIIBHOCTD,
OLICHUBATh COOTBETCTBHE pE3YyJIbTATOB IIEISM,
OIICHUBATb PUCKU HOCJIGI[CTBI/Ifl JACATCIIbHOCTH,

- pa3BUBaThb KpEAaTUBHOE MBIIIICHUE TpU
PEIICHUHN XU3HCHHBIX np06neM.

0) 0a30BbIe HCCIEN0BATENbCKUE I€iiCTBUS .

- BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIICIOBATEIbCKON
U TPOEKTHOW  JEATENbHOCTH,  HaBBIKAMHU
paspernieHus mpooem;

- BBIABIATH MPUYUHHO-CIICACTBEHHBIE CBS3U U
AKTYAJIM3UPOBATh 3a/1a4y, BBIABUI'aTh 'MIIOTE3Y €€

3a1aBaTb

CB$I3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00beM, YTIepOIHbIN
CKeleT, (YHKIHOHAJIbHAS TIpyMNIa, paJukans, H30MepHs,
MU30MEpBI, TOMOJIOTUYECKHM pPsL, TOMOJIOTH, YIJIEBOIOPOJBI,
KHUCJIOPOA- M a30TCOAEPIKAIlUE COEIAMHEHHs, OHOJIOTHYECKU
aKTHBHBIE BemiecTBa (YTJIEBOMBI, XHUPBI, OEJIKH), MOHOMED,
IIOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COEJIMHEHUS, KPUCTAINIMYECKasl PelIeTKa, TUIbl XUMHUYECKHX
peakuuii  (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE,  9K30- U
DHJIOTEPMHUUYECKHE, pPEaKIWd HMOHHOrO OOMEHa), pacTBOp,
AJIEKTPOJINTHI, HERJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS
JUcCcOLManus, OKHUCIUTENb, BOCCTAHOBUTENb, CKOpPOCTh
XMMHUYECKON peakluy, XMMUYECKOe DPaBHOBECHE), TEOPUH HU
3aKOHBI (TEOpHUsI XHUMHUYECKOTO CTPOCHUS OpraHU4YeCcKHX
BeniectB  A.M. bytiepoBa, Teopus IIEKTPOJIUTUYECKON
aucconyanuu, nepuoaumdecknid 3akoH .M. MeHnneneesa,
3aKOH COXPaHEHHs Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUIA
A3bIK  XMUMHH, (AKTOJIOTUYECKUE CBEJIEHUS O CBOMWCTBAX,
cocTaBe, TIIOJIyueHMHM M 0€30MacHOM  MCIOJb30BaHUU
BAXHEHIINX HEOPraHWYECKUX W OPTraHWYEeCKUX BEIIECTB B
OBITY U IPAKTUYECKOH JIeATEIbHOCTH YEI0BEKa,;

- YMETb BBISBJIATH XapaKTepHblE MPHU3HAKW M B3aHUMOCBS3b
W3YYEHHBIX MOHATHH, NIPUMEHITh COOTBETCTBYIOLIUE MOHATHUS
IpU ONHCAHUM CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
OpraHMYECKUX BELIECTB M UX NPEBPAIICHUN; BBIABIATH
B3aMMOCBSA3b  XUMHUYECKHX 3HAaHUM ¢ TOHATHSAMH U
IIPEICTaBICHUSIMH IPYTHX

€CTECTBEHHOHAYYHBIX MPEAMETOB;

- yYyMEeTb  UCHOJb30BaTh  HAUMEHOBAaHUA  XUMHYECKHX
COCIMHEHUN MEXKIYHApOJHOTO COK3a TEOPETUYECKOW |
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pelIeHus, HAXOJUTh apryMEHTBI TUTSE
JIOKa3aTesIbCcTBa CBOMUX YTBEPXKICHUMN, 3a]1aBaTh
napaMmeTpbl U KPUTEPUU PEIICHHUS,;

- aHAJIM3UPOBATH IOJYYEHHBIE B XOJE PELICHUs
3a/layd pe3yNbTaThl, KPUTHUUYECKU OIICHUBATh HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH HU3MEHEHHUE B
HOBBIX YCIIOBHUSX;

- YMETh MEPEHOCUTh 3HAHMS B MTO3HABATEIIHYIO U
MIPAKTUYECKYIO 00JIaCTH KUZHEIEATEIIbHOCTH;

- yMEThb MHTEIPUPOBATh 3HAHUS W3 PA3HBIX
MpeIMETHBIX O0IacTei;

- BBIABUT'AaThb HOBBIC nuacu, HpCI[JIaFaTB
OpHUTHHAIILHBIE TIOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTD ux HUCIOJb30BAHUSA B

MO3HaBaTEIbHOM U COHH&HBHOﬁ IMIPAaKTHUKE

MPUKIAJHON XMMHUM W TPUBHAJIbHBIE HA3BAaHUS Ba)KHEHIINX
BEILIECTB (aTUsIEH, aleTUJIEH, [JIULIEPHUH, dbeno,
dbopManbaerua, ykKcycHas KHUCIOTa, TUIMLMH, yrapHbId ras,
VIJIEKUCIBIA a3, aMMHaK, raiieHass HW3BeCTb, HeramieHas
U3BECThb, MUTHhEBAs COJAa M JPYIHX), COCTABIATH (DOPMYIIbI
HEOPraHWYeCKUX M OpPraHUYeCcKHX BEUIECTB, YpaBHEHUS
XUMHUYECKUX PEaKIHil, OOBSICHITh MX CMBICI; MOATBEPKAAThH
XapaKTepHbIC XUMUYECKUE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3AIUCAMH YpaBHEHUN
XUMHUYECKUX PEAKIIUIL;

- yMEeTh YCTaHaBIMBaTh MPUHAJICKHOCTb H3YYEHHBIX
HEOPraHUYECKUX M OPraHMYECKHX BEUIECTB K OINPEICICHHBIM
KJIaccaM U IpyIaM COE€JUHEHUN, XapaKTepru30BaTh UX COCTAB
W BaXXHEWIIME CBONCTBA; OMNPENENSATh BHJBI XUMHUYECKHUX
CBs3el (KOBaJIeHTHAasl, MOHHAsA, METa/NInyecKasi, BOJAOPOIHAs),
THUIIBI KPUCTAJUTMYECKUX pEIIeToK BEILIECTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

- chopMHpOBATh MPEACTABICHUS: O MATCPUAIBHOM €IUHCTBE
MHpa, 3aKOHOMEPHOCTSAX U TO3HABAEMOCTH SIBJICHUH MTPUPOIBL;
0 MECTE M 3HaYE€HUU XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK U
ee poJii B 00eCTeYeHNH YCTOWYNBOTO Pa3BUTHS YEJIOBEUECTBA!
B PEIICHHH TMPOOJIeM SKOJOTUYECKOW, IHEPreTUYECKON U
MUIIeBOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUU
HOBBIX MAaTEpHaJIOB, HOBBIX HMCTOYHHUKOB DJHEPrUH, B
o0ecrie4eHn  PalMOHAIBHOTO  MPUPOJONOIb30BAHMS, B
(bopMHUPOBAHUH MUPOBO33PEHUS U 00IIEH KYIbTYphI UETIOBEKA,
a TaKkKe YKOJIOTHUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY
3I0pPOBBIO U IPUPOAHON CpelIE;

- BJIQJIETh CUCTEMOW XMMHUYECKUX 3HAHUU, KOTOpasi BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TIOHATHS (JIOTOJIHUTEIBHO K CHCTEME
MOHATHM 0a30BOrO ypOBHS) - H30TOMBI, OCHOBHOE W
BO30YX/ICHHOE COCTOSIHHE aToMa, THOpUIU3aIMsl aTOMHBIX
opOutaneit, xumuyeckass cBs3b (" " m "", KpaTHBIE CBS3H),
MOJISIpHAsI KOHIICHTpALMs, CTPYKTypHas Ghopmysa, U30MEpHst
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(cTpykTypHasi, reoMeTpuueckas (LHC-TPaHC-U30MEpHs), TUIIbI
XMMHUYECKUX peakuuil (roMo- M IeTeporeHHble, 00paTUMbIE U
HEeOoOpaTUMBbIE), PaCTBOPHI (MCTUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb JUCCOLMALUU, DIIEKTPOJIU3,
KPEKHUHT, PU(POPMUHT); TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKALIUE B OCHOBE NOHMMAHUS
OPUYMHHOCTY W CHUCTEMHOCTHM  XMMHMYECKUX  SIBJICHMIA,
COBPEMEHHBIE TIPEJCTABJIECHHUS O CTPOCHHUU BEIECTBA Ha
aTOMHOM, MOJIEKYJIIPHOM M HaJMOJEKYJISIPHOM YPOBHSX;
IPEJICTaBICHUsIT O MEXaHU3Max XHMHMUYECKHUX PEaKIuil,
TEPMOJUHAMHYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTIX HUX
IPOTEKAaHUsA, O XUMUYECKOM pABHOBECHM, JUCHEPCHBIX
cuctemax, (aKkTOJIOTHYECKUE CBEICHUS O CBOMCTBAX, COCTABE,
MOJy4YeHHH W OE30IaCHOM HCIIOJIb30BAaHUM  BAKHEHWIIHX
HEOPraHMYECKUX W OPraHWYecKUX BEIIeCTB B OBITY U
NPAaKTUYECKON JIEATENbHOCTH YeJOBEKa; OOUIMX Hay4HBIX
NPUHIIMIIAX ~XUMUYECKOTo IPOU3BOJCTBAa (Ha MpUMeEpe
IIPOM3BOJICTBA CEPHOM  KHUCJIOTHI, aMMHaKa, METAHOJA,
nepepaboTku HeDTH);

- YyMEThb MPOBOJUTH pacueThl MO XUMHUYECKUM (opMyliaM U
YpaBHEHUSM XHUMUYECKUX pEaKIUid ¢ HCIOJIb30BAaHUEM
¢u3nyecKux BEIUYMH (Macchl, o0bemMa Tra30B, KOJIMYECTBa
BEIIIECTBA), XapaKTEePU3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacyeThl MO HaXOXKJIEHUI0 XMMHUYECKOH (popmyIsl
BEIIIECTBA; pacyeTbl Macchl (00beMa, KOJIMYECTBAa BEIECTBA)
MPOJYKTA PeaKluH, €CIU OJHO U3 UCXOJHBIX BEIIECTB AAHO B
BUJE pacTBOpa C  ONPEACIEHHOM  MaccoBOM  aoneu
PAacCTBOPEHHOTO BEIECTBA WJIM JaHO B HU30OBITKE (WUMEET
NPUMECH); pacueTbl MAacCOBOM MM OOBEMHOI J0JIM BBIXO/A
MPOJIYKTa PEaKIMH; pacdeThl TeraoBoro s dexra peakiui,
00BEMHBIX OTHOILIICHU T'a30B;

- YMETb BBISBJIATH XapaKTepHble MPHU3HAKW M B3aHUMOCBS3b
U3YYEHHBIX MMOHATUH, IPUMEHSATh COOTBETCTBYIOILINE MMOHITHUS
IpU ONHCAHMM CTPOEHUS M CBOWCTB HEOPraHWYECKUX U




001acTHOE rocyIapcTBEHHOE OF0PKETHOE MPO(EecCHOHABHOE 00pa30BaTEIbHOE YUPCIKICHUC
«CassHCKHMH METUIIMHCKHIN KOJUIEIK)

OpPraHMYEeCKHX BEIIECTB M WX MPEBpAIICHUN; BbIABIAThH
B3aMMOCBSI3b XUMHYECKUX

3HAHUU C MOHATUSIMHU U MPEICTABICHUSIMHU APYTUX PEAMETOB
JUTst OoJiee OCO3HAHHOTO MOHUMAHUS U OOBSCHEHHS CYIIHOCTH
MaTepUAIbHOTO €AMHCTBA MHPA; HCMOJIb30BATh CHUCTEMHBIC
XUMHYECKUE 3HAHWS IS OOBSCHEHHS W TPOTHO3WPOBAHUS
SIBJICHU, UMEIOIINX €CTECTBEHHOHAYYHYIO PUPOTY;

- yYyMETb  HCHOJIb30BaTh  HAUMEHOBAHUS  XUMHYECKUX
COCIMHEHUN MEXIYHApOJHOIO COH3a TEOPETUYECKON U
NPUKIAAHON XUMHUHA W TPUBHUAJIbHBIE HA3BaHUS BEILIECTB,
OTHOCSIIIUXCA K M3YYEHHBIM KJIacCaM OPraHUYeCKuX H
HEOPraHWYECKUX COCIMHEHUW; HCIOJIb30BATh XHUMHUYECKYIO
CUMBOJIUKY [UIsi COCTaBJeHHs (OPMyll HEOPraHUYEeCKHX
BEILIECTB, MOJICKYJSAPHBIX W CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAILEHHBIX U CKEJIETHBIX) (POPMYI OPraHNYeCKUX BEILIECTB;
COCTaBJISITh YPAaBHEHUSI XMMHYECKHUX PEAKLMl U PacKpbIBATh
X CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PpPEAKINI
MOCPEJICTBOM  COCTABJICHUSI AJICKTPOHHOTO OanaHca 3TUX
peaxiuii; peakiuii HOHHOTO OOMEHa IyTeM COCTaBIEHHS HUX
MOJHBIX M COKpPAIIEHHbIX HMOHHBIX YPAaBHEHHH; peakiui
THJIPONIU3a, PEaKIuil KOMIUIEKCOOOpa3oBaHus (Ha MpUMEpe
TUAPOKCOKOMIUIEKCOB ITMHKA M QJIIOMUHUSA); TOJATBEPKIATh
XapakTepHbIE XUMHUUYECKHE CBOMCTBaA BEIIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3AMUCSIMU YPaBHEHU N
XUMHUUYECKUX PEAKIIUI;

- YMETh KJIacCU(UIIMPOBATH HEOPTAaHUYECKUE U OPTaHUYECKUE
BEIIIeCTBA M XUMHUUYECKUE PEAKIINH, CAMOCTOATEIHHO BHIOMPATH
OCHOBAHUSI W KPHUTEPUU IS KIACCUPUKAIMH H3y4aeMbIX
XUMHUYECKUX  OOBEKTOB;  XapakTepu3oBaTb  COCTaB U
BOXKHEHIIME  CBOMCTBA  BEIIECTB, MNPUHAMICKANUX K
OTpe/ieieHHBIM KJlaccaM W TPYIIaM COeIUHEHUH (MpOCThIe
BEIIIECTBA, OKCHU[IbI, THUIPOKCHIBI, COJIA; YIJIE€BOJOPObI,
mpoCcThie J3PUPHI, CHOUPTHI, (DEHONBI, aTbACTHABI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIOXKHBIC S(PUPHI, KUPBI, YTJIEBOJBI,
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aMMHBI, aMUHOKHCJIOTBI, OEJIKH); IPUMEHATh 3HAHUSI O COCTaBe
U CBOMCTBax BEIIECTB JUIs HKCIIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3  OTHOCHUTEIBHO  3aKOHOMEPHOCTEH  IPOTEKAHHUs
XUMHUYECKUX PEAKLUN U IPOTHO3UPOBAHUS BO3MOKHOCTEN UX
OCYILIECTBIICHUS;

- YMETbh IOJATBEPKIaTh HA KOHKPETHBIX IPUMEpaxX XapakTep
3aBUCUMOCTH  PEaKLUOHHOW CHOCOOHOCTHM OpraHMYecKUX
COEJIMHEHUI OT KpaTHOCTU U TuIa KoBajeHTHOH cBsizu (" " u
""), B3aUMHOTO BJUSHHUS AaTOMOB M TpPyNIl aToOMOB B
MOJIEKYJIaX; a TakXke OT OCOOEHHOCTEH peanu3anuu
Pa3IMYHBIX MEXAHU3MOB IIPOTEKAHUSI pEaKLU;

- YMETh XapaKTepHu30BaTh 3JEKTPOHHOE CTPOECHHE aTOMOB (B
OCHOBHOM U BO30Y>KICHHOM COCTOSTHMM) U MOHOB XUMHUYECKUX
anemeHToB 1 - 4 mepuonoB Ilepuomuyeckoit cucremsr JI.U.
MenneneeBa M HMX BaJCHTHBIE BO3MOYKHOCTH, HCIOJb3YS
MOHATHUS "s", "p", "d-smexTpoHHbBIE" opouranmy,
HHEPreTUYECKUe  YPOBHH;  OOBACHATH  3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
VMU COCUHEHMH 10 IEpUOJIaM U rpynnam;

OK 02. Hcnonb3oBatk
COBpPEMEHHBIE CpPE/ICTBA MOKCKA,
aHamM3a W WHTEpPIpeTaluu
UHpOpMaLIUU u
UH(POPMALMOHHBIE TEXHOJIOTHH
ISt BBITTOJIHEHUS 3aja4
npodecCHOHATbHON
JeSITebHOCTH

[IK 1.1. OpranuzoBbiBaTh
pabouee mMecTo

[1K 2.2. Micnons30BaTh B paboTe
MEIUIUHCKHE
WH(POPMAIMOHHBIE CUCTEMBI U
UH(POPMAaIIMOHHO-
TEJIEKOMMYHHUKAIIHOHHYIO CETh

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OPMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKM W OOIIECTBEHHOH MpPaKTHKH,
OCHOBaHHOTO Ha aore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOETO MecTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPILUEHCTBOBAHME A3BIKOBOM M UUTATEIbCKON
KYJIbTYpbl KaK CpPEICTBa B3aUMOJIECHCTBUS MEXKIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTH HAy4YHOH JIesTeNbHOCTH,

TOTOBHOCTb ~ OCYHIECTBJIATH  INPOEKTHYH0 U
HCCIIEI0BATEIBCKYIO JIeSITEIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIE;

OBiajjeHHe  YHHBEPCAJbHBIMH  y4eOHBIMH

- YMETh IJIAaHUPOBAThH U BBHINOJIHATH XUMUYECKUHN IKCIIEPUMEHT
(mpeBpalieHusl OpPraHUYECKHX BELIECTB IpPU HarpeBaHMUHU,
MOJIyYE€HUE STUJIEHA M HW3Y4YEHHE €ro CBOMCTB, Kaue€CTBEHHbBIE
peakuuMu Ha aiubACTUIBI, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHaTypauusi OEJNKOB MpH HAarpeBaHWM, I[BETHBIE PEaKIUU
0€enKOB; NMPOBOAUTH PEAKLUUH HOHHOI'O OOMEHa, OIpENelsiTh
Cpelly BOJHBIX pacTBOPOB, KauyeCTBEHHbIE pEaKlIUHU Ha
cyabdar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS;
pemaTh SKCIepUMEHTANIbHBIE 3a/1auu 10 TeMaM "Metamibl" u
"Hemetannsl") B COOTBETCTBUM C TpaBUIaMH TEXHHUKHU
0e30macHOCTH  TIpH  OOpallleHMH C  BEIeCTBAaMH U
71a00paTOpPHBIM 00OPYAOBAaHUEM; MPEICTABIATh PE3YIbTAThI
XUMHUYECKOT0 JKCIEpUMEHTa B (opMe 3amuch ypaBHEHH
COOTBETCTBYIOLIMX peaKkIUil M (OpMyIHpOBaTh BBIBOIBI Ha
OCHOBE ATHX PE3yJIbTaTOB;
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«uTepuer»

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padorta ¢ nHpopManMeii:

- BJIQJIeTh HAaBbIKAaMM MOJy4YeHUs MHPOpPMALUU U3
UCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYILLIECTBIIATh IIOUCK, aHAJIU3, CHCTEMATU3aLUI0 U
MHTEPHPETANI0O UHPOPMALUU Pa3IMYHBIX BUIOB
1 GOpM IpeICTABICHMUS;

- co3JaBaTh TEKCTHl B Pa3IUYHBIX (hopMaTax C
YY4eTOM Ha3HayeHUs HUHPOpPMALUU U IeJeBOH
ayAUTOpUH, BBIOMpas ONTHUMAIBHYIO (QopMy
IIPEJCTAaBICHUS U BU3yalIU3alluu;

- OLEHHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uHboOpMalUK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCHOJb30BaTh CPEACTBA HH(GOPMALMOHHBIX U
KOMMYHHUKAIIIOHHBIX TEXHOJIOTHH B pELICHUU
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX U
OpPTraHU3alMOHHBIX  3a7ad €  COOJIOJCHUEM
TpeGoBaHuU PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHbI, pPecypcocOepeKeHus,
NPaBOBBIX M ATUYECKUX  HOPM,  HOPM
nH(pOpPMaIMOHHOM 0€30MMaCHOCTH;

- BJAJECTh HaBBIKAMU PACIO3HABAaHUS U 3alUTHI
uHpopmannuy, HHGOPMAIMOHHOM O€30MacHOCTH
JMYHOCTH;

- yMeTb AaHAJIU3UPOBATh XUMHUYECKYI0 HH(OpMALHUIO,
[I0JIyYa€MYI0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U Ipyrue);

- BJIaJICTh OCHOBHBIMHU METOJ[aMH Hay4YHOT'O [IO3HAHMSI BELLIECTB
U XUMHYECKUX  sABICHUH  (HaOioJeHHe, H3MEpEHHeE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

- YMeTh NPOBOAUTH pacueThl 10 XMUMHYECKHM (opMysiIaM U
YpPaBHEHUSM XHMHUYECKUX PpEAaKUUA C HCIOJIb30BAaHUEM
(GU3MYeCKUX BENMYMH, XapaKkTepU3YIOIIMX BeIlecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMaJbHBIE
yCIOBMS) Ta30B, KOJMYECTBA BEIIECTBA; MHCIOJIb30BATh
CUCTEMHbIE XMMMYECKUE 3HAHUS I NPUHITUS PEIICHUN B
KOHKDETHBIX  JKM3HEHHBIX  CHUTYyallUsAX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM;

- YMETb CaMOCTOATEIbHO IUIAHUPOBATb M  IPOBOJUTH
XUMHUYECKUN 3KCIIEPUMEHT (TOJIyY€HUE U HU3YYEHHE CBOWCTB
HEOPraHMYECKUX W OPraHUYeCKHX BEIECTB, KAYECTBEHHBIC
peaxkuuu YIJIEBOJOPOIOB  Pa3IMUHBIX KJIaCCOB u
KHCIIOPOJICOAEPKAIUX OPraHMYECKUX BEILECTB, pPEIICHUE
AKCIIEPUMEHTAIbHBIX 3aja4 o pacrno3HaBaHUIO
HEOPraHMYeCKUX M OPraHUYeCKUX BEIIECTB) C COOJIIOJCHHEM
mpaBui  Oe3omacHOro  oOpamieHuss C  BEIIeCTBAaMH |
nabopaTOpHbIM  00Opy/nOBaHMEM, (QOPMYJIUPOBaTh  LIEIH
UCCIIEIOBaHMsI, NPEJOCTaBIATh B  pa3iauyHoil  dopme
pe3yJIbTaThl 3KCIEPUMEHTa, aHAIU3UPOBaTh U OLEHUBATh UX
JIOCTOBEPHOCTb;

- YMeTb  OCYUIECTBJIATH  LIEJICHANPABICHHBIH  ITOUCK
XUMHUYECKOH HMHpOpMauud B  pa3IMYHbIX HCTOYHHKAX
(HayyHast 1 yyeOHO-Hay4yHas JUTEpaTypa, CPeiCTBA MaCCOBOM
uHpopmanuu, cetb HHTepHeT u Apyrue), KpUTHYECKU
aHAJIM3UPOBATh XMMUYECKYI0 HH(OpMaIuio, nepepadaTbiBaTh
€€ U UCIOJb30BaTh B COOTBETCTBHH C MOCTaBJICHHON y4eOHOM
3ajaucii;

- BJIQJIETh CHCTEMOM 3HAHMM O METOJaxX HAYYHOrO MO3HAHUs
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SBJICHUI MPUPOJBI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHHUSIMH TPUMEHSTh 3T 3HAHHS IPU SKCIEPUMEHTAIBHOM
UCCJICIOBAaHUM BELIECTB M JJIs OOBICHEHHS] XUMHUYECKUX
SBJICHUW, MMEKIIMX MECTO B IMPUPOAEC NPAKTHUYECKOU
JIEATEIbHOCTH Y€JIOBEKA U B [IOBCEIHEBHOM JKHU3HU;

OK 04. D¢ddexTuBHO
B3aMMOJICIICTBOBATH U PabOTATh
B KOJUIEKTUBE U KOMaH/IE

IIK 1.1. Opranu3oBbIBaTh
pabouee MecTo

IK 1.2. Ob6ecnieunBaTh
0e30macHyro OKPY>KaIOIIIYIO
cpeay

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOIIPE/ICIICHHIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM M COLMAIbHOMN
JIeITEIILHOCTH;

OsBjaagenue YHHBepPCAJbHBIMU
KOMMYHUKATUBHBIMU /IeHiCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD:

- TIOHMMaTh W WHCIOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ UHJIMBUyaJIbHOU pabOThI;

- TpPUHUMATh LETH COBMECTHOW IesATEIbHOCTH,
OpraHU30BBIBATh U KOOPJIAWHUPOBATH JCUCTBUS TIO
€¢ IOCTHXKCHHUIO: COCTaBIIThH IIaH JICHCTBHIA,

pacmpeieniaTh  poOlM  C  Y4eTOM  MHEHHH
Y4aCTHUKOB OOCYKJaTh pe3ylbTaThl COBMECTHOM
paboThI;

- KOOpPAMHMPOBATb U BBHIIOJHATH paboTy B
YCIIOBHSX peanbHOro, BUPTYaJILHOT'O u
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYLIECTBIIATH IIO3UTHBHOE CTPATETHYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYalUsIX, MPOSBIATH

TBOPYECTBO n BOOOpakeHue, OBITE
MHULNHATABHBIM

OBJagenue YHHBepPCAJbHBIMHU
PeryJasiTHBHBIMM J€HCTBUSIMU:

r) NPpUHATHE ce0s M APYTUX JI0dei:

- TpPUHAMATh MOTHBBI W apPTyMEHTHl JPYTHUX

JII0JIEW TIPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;
- MPU3HABATh CBOE MPABO W MPABO APYTUX JONEH

- YMETb IUIAHUPOBATH U BHITIOJIHATH XUMUYECKUN HKCIIEPUMEHT
(mpeBpallieHus: OpraHMYECKUX BEIIECTB IPU HarpEeBaHUH,
[IOJIyYEHUE STUJIEHA M U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIE
peakuMy Ha aJlbJeruibl, Kpaxmall, YKCYCHYI KHCIIOTY;
JeHaTypauusi OeNKOB IpU HAarpeBaHWM, IBETHBIE PEAKIUU
O€NKOB; MPOBOJIUTH PEAKLIUW HMOHHOTO OOMEHa, ONpeAemsiTh
Cpelly BOJHBIX pacTBOPOB, Kaue€CTBEHHbIE pEaKLHUU Ha
cynbar-, kKapOoHaAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS;
pemarh SKCIepUMEHTANIbHBIE 3a/1auu 1o TeMaM "Metamibl" u
"Hemeramabl'") B COOTBETCTBMM C TIpaBWJIAMHU TEXHHUKHU
0e30macHOCTH  TMpU  OOpallleHWd C  BEIIeCTBAMH U
nabopaTopHbIM 000pYAOBaHUEM; MPEACTABIATh PE3YNIbTATHI
XAMHUYECKOTO OKCIIEpUMEHTa B (OpME 3aluCH ypaBHEHHU
COOTBETCTBYIOIIUX PEaKIui U (POpMYyIHPOBATH BBHIBOABI Ha
OCHOBE ATHX PE3yJIbTaTOB;

-yM€Th  CaMOCTOSITEJIBHO  IUIAaHUPOBATh U IPOBOJUTH
XUMHUYECKHM 3KCIEpUMEHT (MOJIydeHHE M H3y4eHHUE CBOMCTB
HEOPraHWYeCKUX M OPraHWYeCKHX BEIIECTB, Kaue€CTBEHHBIE

peakuMM  YIIEBOJOPOJOB  pa3IMYHBIX  KJIACCOB U
KHCIIOPOJICOAEPKAIUX OPraHMYECKUX BEILECTB, pPEIICHUE
AKCIEPUMEHTAIbHBIX 3a1a4y o pacro3HaBaHUIO

HEOPTraHUYCCKUX U OPraHUYCCKHUX BeH_[eCTB) C CO6J'IIO)1€HI/ICM

mpaBui  Oe30macHOro  oOpalieHuss C  BEIIeCTBAaMH U
nabopaTopHBEIM  O00OpymOBaHUEM, (POPMYITUPOBATH  IENH
UCCIICJIOBAHMS, TPEIOCTaBIATh B  pa3iudHoil  (opme

pe3yJbTaThl 3KCIIEPUMEHTa, aHAIM3MPOBATh U OLCHUBATH UX
JIOCTOBEPHOCTb;
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Ha OIIMOKH;
- pa3BHBaTh CIIOCOOHOCTh TIOHMMATh MHUDP C
MTO3HUIH JIPYrOro 4eJI0OBeKa,

OK 07. CopelicTBOBaTH
COXPaHEHHIO OKpYKaromien
CpeIbl,  PECypcoCOEPEKEHUIO,
NPUMEHSTh 3HAHMSI 00
NU3MCHCHHNU KJImMara,
TPUHITAITBL OepeKITMBOTO
MIPOU3BOJICTBA, 3¢ (heKTUBHO
JICHCTBOBATh B 4YpE3BBIUANHBIX
CUTyalusax

I1K 1.2. OGecrieunBath
0€30MacHyI0 OKPYKaIOIIYIO
cpeay

B 001acTH 3K0/710rH4€CKOr0 BOCIIUTAHUA

- c()OPMUPOBAHHOCTh IKOJOTUYECKOU KYIbTYPHI,
IMOHUMAHUE BIIMSHUS COLIMAIBbHO-D)KOHOMHYECKUX
MPOLIECCOB  HAa  COCTOSHME  MPUPOJHOH H
COLMAJILHOW  CpeZbl, OCO3HAaHWE TJI00aTBLHOTO
XapakTepa 3KOJOTHYECKUX MPoOIieM;

- IUITAHUPOBAHME W OCYLIECTBIICHUE IEHUCTBUU B
OKpY’Kalollled Cpelle Ha OCHOBE 3HaHUsA Lieliel
YCTOMYMBOI'O Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBUM, MNPUHOCIIINX
BpEIl OKPYXAKOUIEH Cpeae;

- yYMEHHE MPOTHO3UPOBATH HEOJIAroNpHUsSTHHIC
3KOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMAEMbBIX
JNEHCTBUIM, MPEAOTBPALLATh UX;

- pacimpeHue OIIbITa JeSTENIbHOCTH
9KOJIOTMYECKOH HalpPaBICHHOCTH;
- OBJIQJICHHE HaBBIKAMU yueOHO-

HCCIIEIOBATENILCKON, IMPOEKTHOM M COLMAIBHOMN
ESITEIbHOCTH

- chopmMHpoBaTh  TPEACTABICHHUA: O  XHUMHYECKOU
COCTAaBIAIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpa, pOJIA
XMMUU B TO3HAHWU SIBJICHUH TpPUPOIBI, B (HOPMHUPOBAHHUU
MBIIUIEHUS] U KYJIbTYPbl JMYHOCTH, €€ (YHKIHMOHAJIBbHON
IPaMOTHOCTH, HEOOXOIUMOW Ui PpELIEHUS MPaKTUYECKUX
3aJja4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpENE;

- yMeTh COOJII0JaTh MpaBUila HKOJIOTHUYECKHU 1eIeCO00Pa3HOTro
MOBEJCHUS B OBITY W TPYAOBOW JEATEIBHOCTH B IIEJSAX
COXPaHEHMsI CBOErO 3JI0pPOBbS U OKpYXKaroLleW NpUPOSHOU
Cpenbl; YYHUTBIBATH OINACHOCTH BO3JCHCTBUS Ha JKHUBBIC
OpraHM3Mbl  ONPEIEIICHHBIX BEUIECTB, IOHMMAas CMBICI
IIOKa3aTelIsl MPEAEIbHON JOIyCTUMON

KOHLIEHTpAaLUU;

- yYMEThb IIPOTHO3MPOBATh, AHAIM3UPOBATH M OLECHHUBATH C
HNO3ULIMH  3KOJOrM4Yeckod  O€30MacHOCTH  MOCHIEACTBHUS
OBITOBOM W TPOU3BOJCTBEHHOM JEATEIHHOCTU YeNIOBEKa,
CB3aHHOW C  mepepaOOTKOM  BEIIECTB;  HCHOJIb30BATh
IIOJIyYEHHBIE 3HAHUSA JUIsl NPHUHATUS TPAMOTHBIX PEIICHUI
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMHEH;

- YMETh OCO3HaBaTh OIIACHOCTb BO3JCHCTBHUsS HA JKUBBIC
OpraHu3Mbl  ONpPEACIICHHBIX BEUIECTB, IIOHMMAasi CMBICI
MIOKa3aTessl MPENeIbHOM JIOINYCTMMOW KOHLIEHTPALMH, W
HNOSCHATh HA  MpHUMEpPax  CHOcOObl  yMEHBIIEHUS U
MIPEAOTBPALICHUS UX BPEIHOIO BO3ICUCTBUS Ha

OpraHu3M 4eJI0BEKA.

I[IK 3.2. IIpomaranaupoBaThb
3JI0pOBBIN 00pa3 KU3HU

Bnagets paboToii mo popmMupoBaHUIo U peaiu3aIiiy IporpamMm 310poBOTro 00pasa KU3HHU, B TOM YUCIIE MPOTPaMM
CHIDKECHHUS TTOTPEOICHHUS aJIKOTOJISl ¥ Tabaka, IpeaynpekIeHus: 1 00pbObl ¢ HEMEIUIIMHCKUM MOTpeOIeHreM

HAapKOTUYCCKHUX CPCACTB, U IICUXOTPOIHLIX BCIICCTB

YMmeTh (I)OpMI/IpOBaTL OGI.I.[CCTBGHHOG MHCHHUC B MTOJIB3Y 3J0POBOTO 06p8.33. JKU3HU 1 MOTUBUPOBATH MAIUCHTOB Ha

BeJICHHE 3/I0POBOT0 00pa3a KH3HH;
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HNudopMupoBats HaceJIeHHE O IPOrpaMMax CHUIKEHHSI Beca, IIOTPeOIeHus alnKoroiis u Tabaka, mpeayrnpexaeHus 1
60pb6BI C HCMCANMIITMHCKUM HOTpC6HeHI/IeM HAapKOTUYCCKUX CPCACTB, U IICUXOTPOIHLIX BCIICCTB

3HaTh TNPHUHIUIBI 310pOBOr0 00pa3a HM3HM, OCHOBBI COXpPAaHEHHUS M YKPEIUICHHS 370pOBbs; (aKTOPHI,
CIIOCOOCTBYIOIINE COXPAHEHHIO 310POBbsI; POPMBI X METOBI pabOTHI IO POPMHUPOBAHUIO 37I0POBOTO 00pa3a KU3HHU;
IpOrpaMMbI 3J0POBOTO 00pa3a >KU3HH, B TOM YHCIJIC MPOTPaMMBbI, HAIIPaBICHHBIC Ha CHIKCHUE BECa, CHIDKCHHE
noTpeOIeHust anKkorois U tabaka, mpeaynpexaeHue 1 60pp0y ¢ HEMEIUIIMHCKAM MOTPEOIIEHUEM HAPKOTUYECKUX
CPEJICTB U IICUXOTPOITHBIX BEIIECTB

B pesynmprare OCBOCHHMS NpPOrpaMMbl TUCHUIUIMHBI peaJu3yeTcsi MporpaMMa BOCIHMTAHMS, HANpaBIeHHAas Ha (HOPMHPOBAHME CIIETYIOLIHX
JMYHOCTHBIX pe3ynbraToB (JIP):

Kon JInuHOCTHBIE pe3yJIbTaThl peaju3aluy NPOrpaMMbl
pe3yJibTaTOB BOCNIUTAHMS (JIECKPUIITOPHI)

TP 4 [TposiBnsitolIuit U JEMOHCTPUPYIOIIUN yBa)KEHUE K JIOJSM TPyla, OCO3HAIOUIMI LIEHHOCTh COOCTBEeHHOro Tpyaa. Crpemsmuiica K
(OpMUPOBAHHUIO B CETEBOI Cpe/ie TMYHOCTHO U MPOPECCUOHAIBHOIO KOHCTPYKTUBHOT'O «IIU(MPOBOTO CIIEa.
Cobmoaroluii 1 MpomaraHANPYIOMIUKA TpaBWiia 3J0pOBOro M 0Oe3omacHoro oOpasza >KU3HM, CHOPTa; MNPeAyNpeKIaromui J1ubo

JIP9 IPEOAOJCBAIOIINI  3aBUCUMOCTH OT aJKOrojis, Tabaka, IICMXOAaKTUBHBIX BEIIECTB, a3apTHbIX urp u T.4. CoxpaHsouiuii
MICUXOJIOTHYECKYI0 YCTONYMBOCTh B CUTYaTHBHO CIOXHBIX WJIM CTPEMUTEIHHO MEHSIOIUXCS CUTYallUsX.

JIP 10 3a00TsAImMiCs 0 3alUTe OKPYXKAIOMIEH Cpelibl, COOCTBEHHOU U Uy»KOi 0€30MacHOCTH, B TOM YHCJIe TU(PPOBOH.

P 13 JleMOHCTpHpYIOLIUil TOTOBHOCTb U CLIOCOOHOCTh BECTH TUAJIOT C IPYTUMHU JIFOJbMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHHUS, HAXO/IUTh
06HII/I€ HCJI U COTPYAHNYATD OJId UX JOCTUXKCHUS B HpO(i)CCCHOHﬂJ'IBHOfI ACATCIBbHOCTH
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«CassHCKHMH METUIIMHCKHHN KOJUIEIK)

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOMN JUCIIUILIUHBI

2.1. O06beM THCHMIUIMHBI M BUAbI Y4eOHOIi padoThI

Buj yueOHoi padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOI MPOrpaMMBbl THCHUTLINHBI 144
B 1.4
OcHOBHOE coJiepKaHue 102
B 1.u.
Teopernueckoe 00ydeHue 46
[TpakTrueckue 3aHATUS 40
JlaGopaTopHblie 3aHITHS 16
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 42
B T.u.
Teopernueckoe 00yueHue 4
[TpakTHueckue 3aHATHS 24
JlaGopaTopHbie 3aHITHS 14
ITpomesxyrounast arrectanus (auddepeHIpoBaHHbIN 3a4eT) 2

14




001acTHOE rocyIapcTBEHHOE OF0PKETHOE MPO(EecCHOHABHOE 00pa30BaTEIbHOE YUPCIKICHUC
«CassHCKHMH METUIIMHCKHIN KOJUIEIK)

2.2. TemaTH4ecKHii NJIaH U coJAep:KaHUe TUCHUILINHBI XHUMHUSA

HaumeHnoBanue Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPo¢ecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3aesioB M TeM NPaKTHYeCKUue 3aHATUS 4acoB Komnerenuun
U JIMYHOCTHBIE
pe3yJabTarThl
1 2 3 4

Paszgen 1. OCHOBBI CTPOEHUS BelIeCTBA 8

Tema 1.1. CTpoeHHre aTOMOB XMMHYECKHX 3J1eMEHTOB M IPUPOJAA XUMHUYECKOH CBA3HU 6

Tema 1.1.1. Coaep:xanue yueOHOro MaTepHaJia 2 OK 01

CoBpemeHHasn CoBpeMeHHAst MOJICTTb CTPOSHUS aToMa. DIIeKTpoHHast KoHpurypamus aroma. Kiraccuduxarms

MO/ie/Ib CTPOCHHUA XMUMHYECKUX 3JIEMEHTOB (-, P-, d-351eMeHThI). BanenTHbIe a5ekTpoHbl. 30TOIBI, OCHOBHOE U

aroma. BO30Y)KJICHHOE COCTOSIHME aTOMa, THOPUIU3AIIHs aTOMHBIX OPOHUTAIICH.

DJIeKTPOHHbIE

KOH(pUrypauuu

aroma.

Knaccupuxanus

XHMHYECKHX

3JIeMEHTOB.

BanenrTubie

3JIEKTPOHBI.

Tema 1.1.2. Copepxanue yueOHOro MaTepuasa 4 OK 01

BajieHTHOCTB. BaneHTHOCTB. DNEKTpOHHAS IPUPOAA XUMUYECKOH CBS3H. DIEKTPOOTPULIATENIBHOCTD. 2

JIEKTPOHHASA KoBasneHnrtHas cBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30oBaHus (OOMEHHBIN U JOHOPHO-

npupoaa akuenTopHselit). MoHHas cBsa3b. MeTtanueckas cBsi3b. BogopoaHas cBsi3b. MexMoneKynsapHble

XHMHYECKOH CBA3U. | B3aUMOJICHCTBUS.

JeKTPOOTPULATENb | B TOM 4Ynciie MPAKTHYECKHX U JIA00PATOPHBIX 3aHATHIA 2

HocTh. Xumuveckasi | [Ipakruyeckoe 3ansitue Ne 1 2

CBSI3b, €€ BH/IbI

Pemienue npakTH4YeCKHUX 32JaHNH HA COCTABJIEHHE DJIEKTPOHHO — rpagu4ecKux (popmya
3J1eMeHTOB 1 — 4 nmepuoaoB

Penienne npakTHuecKux 3aJJaHUN Ha COCTABJICHUE YIEKTPOHHO-TpaguuecKux Gopmy
aneMeHToB 1—4 nepnonos.
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«CassHCKHMH METUIIMHCKHIN KOJUIEIK)

Pemrenne 3a7annii Ha MCITOJIF30BAHNE XMMHUYECKON CHMBOJIMKY U Ha3BaHWI COeIUHEHHH I10
HOMEHKJIAType MEKIYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIIATHON XUMUU U TPUBUATIBHBIX
Ha3BaHUU IS COCTABIICHUS XUMUYECKHUX (DOPMYJI IBYXaTOMHBIX COSTMHEHUH (OKCHJIOB,
Cynb(UIO0B, THAPUIOB U T.I1.) ¥ IPYTHX HEOPTAHUUYECKUX COSAMHECHUN OTICIHHBIX KJIACCOB.

Tema 1.2. [lepuoanuecknii 3axkon u tadauna .. Menjaeseena. 2

Tema 1.2.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 01
Iepuoanyeckasn IpaxkTuyeckoe 3ausitue Ne 2 OK 02
cucrema Ilepuoanueckas cucrema xuMuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICI

XHMHUYECKHX ITepuoaunueckoro 3akoHa J[.1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHUX

ajaementoB JI.U. 3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM

MenaeneeBa. XUMHYECKOro 3sieMeHTa B [lepronnueckoit cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAYEHUE

Pemenne npaxkruko- | Ilepuoanueckoro 3akona /.M. Menneneesa. [Ipornosst JI.1. MenneneeBa. OTKpbITHE HOBBIX

OPHEHTHPOBAHHBIX XUMUYECKUX DJIEMEHTOB.

TeOpPeTHYECKUX Pelenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepU3aLHUI0

3a]aHMil Ha XUMHUYECKHX JJIEMEHTOB «MeTaunueckue / HeMeTaJLTNYeCKHe CBOMCTBA,

XapaKTepu3auuio 3JIEKTPOOTPULATENBHOCTD U CPOJICTBO K 3JIEKTPOHY

XHMHUYECKHX XUMHUYECKHUX HJIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOCHUEM U TMOJOKEHUEM B

3JIeMEHTOB. MEePUOIMYECKON CUCTEMEe XUMUYeCKUX 31eMeHToB /.M. MenneneeBay.

Pa3nen 2. XuMuueckue peakiuu. 12

Tema 2.1. Tunibl XUMHYECKHX peaKkumi 6 OK 01
Tema 2.1.1. Conep:xanue yueOHOTro MaTepuaJia 2
Kaaccupukanus u Knaccudukaiys u TUIIBI XUMUYECKUX PEAKIUI C yuacTHEM HEOPTaHUYECKUX BEIECTB.

THNBI XUHMHYECKUX KonuyectBenHbie oTHOMICHHS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUU U

peakumii ¢ y4aCcTHeM | pacyeThl 0 YPaBHEHUSIM XUMHUECKUX peakiuil. Mosb Kak eIMHHIIA KOJIMYECTBA BEILIECTBA.

HEOPraHU4YeCcKHX Momnsiprast Mmacca. 3aKOHBI COXpaHEHUsI MacChl M SHEPTUU. 3aKoH ABoraapo. MosspHbIil 00beM

BemecTB. OcHOBHBIC | Ta30B. OTHOCUTENbHAS MIJIOTHOCTH Ta30B.

KOJINYeCTBEHHbIE Peaxiiuu koMIuiekcooOpa3oBaHus ¢ y4acTHEM HEOPTaHMUECKHUX BEIIEeCTB (Ha MpuMepe

3aKOHbI B XUMMHU H TUJPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHMSL.

pacyersl 110 B TOM uHC/Ie IPAKTHYECKHX H JIA00PATOPHBIX 3aHATHI 4 OK 1
YPAaBHEHHUAM IIpakTyeckoe 3ansaTue Ne 3

XHMHUYECKHX Pemenue 3apau 2

peaxumii. CocraBieHre ypaBHEHUH peaklnii COeTMHEHUS, pa3NIoKeHUs, 3aMeIIeHHs], 0OOMeHa. Y paBHEHUS

peaKIyii TOpeHwHs, HOHHOTO 0OMEHAa, OKHCIICHUSI-BOCCTAHOBIICHHUSI.
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001acTHOE rocyIapcTBEHHOE OF0PKETHOE MPO(EecCHOHABHOE 00pa30BaTEIbHOE YUPCIKICHUC
«CassHCKHMH METUIIMHCKHIN KOJUIEIK)

Pacder KOIMYECTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BEIIECTB U NIPOAYKTOB peakiuu. Pacuer
MacCOBOW MJIM 00BEMHOM J0JIH BBIX0J1a MMPOYKTA PEAKIIUU COSTUHEHHS OT TEOPETUUECKU
BO3MOXkHOr0. Pacuer 00beMHBIX OTHOLIEHUH Ta30B. Pacdyer macchbl (00beM, KOJIMYECTBO
BEILIECTBA) IPOAYKTa PEaKLUH, €CJIM OJHO U3 BELIECTB JaHO B BUJE PACTBOPA C OIPEACICHHON
MacCOBOH J0JI€H paCTBOPEHHOT'O BEILECTBA.

IIpakTHyeckoe 3ansaTHe Ne 4

Ynpa:kHeHHSI B COCTABJI€HUHN YPABHEHUH OKMCIUTEIbHO — BOCCTAHOBUTEJIbHBIX pPeaKuii 2
MeTO/10M 3JIeKTPOHHOr0 faj1aHca
VYpaBHeHUsI OKUCIeHUsI-BOCcCTaHOBNIEHUS. CTeneHb okucaeHusl. OKUCINUTENb U BOCCTAHOBUTEb.
OKHCIIUTEILHO-BOCCTAHOBUTEIIbHBIE pPCaKknuun B IIpUupoac, MpOMU3BOACTBCHHBIX ITPOLCCCAax U
KU3ZHEJEATENIbHOCTH OpraHu3MoB. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIN TOTEHIIUAN CPEJIbI.
CocraBieHue u YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ METOAOM
3MEeKTpOHHOTO Oananca. TUnuyHbIe HEOPTraHWYECKUE OKUCIUTENN U BOCCTAHOBUTEIH.
DJEKTPOJIU3 PACTBOPOB U PACIIIABOB COJICH.
Tema 2.2. Dy1eKTPOJIUTHYECKAS JUCCOUMALNMS U HOHHBII 00MeH. 6 OK 01
Tema 2.2.1. Teopusi Conep:xanue yueOHOTro MaTepHaJia 2
3JIEKTPOIUTHYECKOH | Teopus >IeKTpoInTHUECKON Arcconnanun. Peakiuy nonnoro ooMena. CoctaBieHne peakuui
AUCCOUMALMH. MOHHOTO OOMEHA IMMyTEM COCTAaBJICHHSI UX MOJHBIX U COKPAILIEHHBIX MOHHBIX ypaBHEHUH.
Peakuuu noHHoro ['unponus coneil. 3HaueHne THIPOIN3a B OMOIOrHUECKUX 0OOMEHHBIX npoueccax. [Ipumenenue
odMeHa THJIPOJIM3a B IPOMBIIIJICHHOCTH
B TOM 4mHc/ie IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI 2
IpaxkTuueckoe 3ansitue Ne 5 2
Peaxkuuu rugposiusa.
HccnenoBanue cpeibl pacCTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIMU M cJ1a0bIMU IPOTOIIUTAMH, U
UX PEaKIuii C pacTBOpaMHU IIEeNI0un 1 KapOooHara HaTtpusi. CocTaBlIeHHe peaKIuil THAPOIIH3a
coJIer
Tema 2.2.2. Coaep:xanue yueOHOTro MaTepuaJia 2
KonTpoabHas B TOM 4Hc/ie IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI
pabora Nel. IIpakTyeckoe 3anaTue Ne 6
Crpoenne Bemecrsa | KoutponbsHas padora Nel. CTpoeHune BeliecTBa U XUMHUYECKUE PEAKIIUU
U XUMHUYECKUE
peaKkuum
Pa3nen 3. CTpoeHne U CBOWCTBA HEOPraHMYECKUX BelIECTB. 24 OK 01
Tema 3.1. Knaccupukanusi, HOMEHKJIAaTypa U CTPOCHHE HEOPTaHMYECKHUX BEIECTB. 6 OK 02

17




001acTHOE rocyIapcTBEHHOE OF0PKETHOE MPO(EecCHOHABHOE 00pa30BaTEIbHOE YUPCIKICHUC
«CassHCKHMH METUIIMHCKHIN KOJUIEIK)

Tema 3.1.1. [Ipeamer

Conep:kanue y4eOHOT0 MaTepHuaJia

HEOPraHu4ecKou
XHUMHH.
B3anmocBsizb
HEOPraHu4YecKux
BelleCTB

[Tpeamer Heoprannyeckoi XuMuu. B3anMocBs3p Heopraunyeckux BemecTs. Knaccudukanus
HEOpPraHU4YeCKuX BemecTs. IIpocTsie u cinokHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOMKHBIX
BELIECTB (OKCUIbI, THIPOKCUIBL, KUCIOTHI, cosin). HomMeHknaTypa n Ha3BaHHE HEOPTaHUUYECKUX
BEIIIECTB UCXO/S U3 UX XUMHUECKON (POPMYJIbl MIIM COCTABICHUE XUMUYECKOH (POPMYJIBI HCXOAS
13 Ha3BaHHUs BEIIECTBA 10 MEKYHAPOAHOW MIIM TPUBUAIBHOW HOMEHKIIATYPE.
Me:xmonekyispHabsle B3auMmozecTeus. Kpucramnoruaparel. ArperatHble COCTOSHUS BELIECTBA.
Kpucrannuueckue u amopgHbIe BemecTBa. THUITBI KpUCTAITUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, HIOHHAsA, METa/NIN4ecKas). 3aBUCUMOCTh (PU3NYECKHUX CBOMCTB BEIIECTBA OT THUIIA
KPUCTAUTUYECKOH pemeTku. [IpuaiHbl MHOTOOOpa3us BEIIECTB.

CoBpeMeHHBbIE MPEJICTABICHUS O CTPOSHUH TBEPBIX, XKHUIKUX U Ia3000pa3HbIX BEIIECTB.
Kuakue Kkpucrauibl

B ToM unciie npakTHYecKuX U J1a00pPaTOPHBIX 3aHATHH

IpakTnyeckoe 3ansitue Ne 7

Pemenne 3a1a4 Ha pacyer MaccoBOM 101U (MACChl) XMMHUYECKOI0 3JIeMeHTa (COeINHEeHUA)
B MOJIEKY.JIe (CMeCH)

Pemienue 3amau Ha pacueT MaccoBOM J0JHU (MacChl) XUMHUYECKOTO JIEMEHTA (COSIMHEHNS) B
MoJIeKyJe (CMecH).

IIpakTHyeckoe 3ansitue Ne 8

Pemenne npakTuyecKux 3aaHuH 10 KJIacCHPUKALNHN, HOMEHKJIAType H XUMHU4YEeCKHUM
(popMyJIaM HeOpraHM4YecKMX BelllecTB Pa3IHYHbIX KJIACCOB

Pemenue npakTHuecKux 3aaHui MO KIacCUPHUKAMKU, HOMEHKJIAType U XUMHUYECKUM (opMyrIaM
HEOpPraHMYECKUX BEIECTB PA3JIMYHBIX KIacCOB (Ha3bIBATh U COCTABIATH (POPMYJIIbI XUMHUUYECKUX
BELIECTB, ONPEAENIATh MPUHAIEKHOCTD K KJIACCY).

HcTrounnku xuMudeckoil nHpopmalyu (HaydHas 1 yueOHO-Hay4dHas JTUTepaTypa, CpeicTBa
MaccoBoi uHpopMmanuu, cetb aTepuer u npyrue). [lonck nudopmanyu no Ha3BaHUSAM,
uaeHTUu(GUKaTOpam, CTPYKTYPHBIM Gopmyam.

OK 01
OK 02

Tema 3.2. DU3uKo —xu

MHY€eCKHeE CBOICTBA HCOPraHUu4Ye¢CKMX BEIICCTB.

12

Tema 3.2.1.

Conep:kaHue y4eGHOr0 MaTepuasa

Metaunbl. Koppo3us
MeTAJJI0B: BH/IbI
KOPPO3UH, CIIOCOOBI
3aIIMTHI METAJVIOB

Mertamisl. O6H_[I/IC q)HSI/I‘-ICCKI/Ie 1 XUMHYECKHE CBOIcTBa MeTauioB. CIIOCOOBI TOJIYUCHUA.
3HaUueHNE METAIJIOB M HEMETAJIJIOB B OprUpoaAC U KUSHECACATCIbHOCTH YCJIOBEKA U OPraHU3MOB.
KOppO3I/I${ MCTAaJIJIOB: BUbI KOPPO3UH, CITIOCOOBI 3allIUTBEI METAJIJIOB OT KOPPO3UH.

OT KOPPO3HH

OK 01
OK 02
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Tema 3.2.2. Conep:kanue y4eOHOT0 MaTepHuaJia OK 01
Hemerasuibl. O6mme | Hemeramibl. O0mue pusnueckue 1 XMMUYECKHAE CBOMCTBA HEMETAUIOB. TUITHMUHBIE CBOHCTBA OK 02
¢uznyeckne n metauioB [Y— YII rpynm. Knaccudukanust 1 HOMEHKIIaTypa COeIMHEHU HEMETaJlIOB.

XHMHYECKHe KpyroBopoTtsl 61oreHHbIX

cBoiicTBa 3JIEMEHTOB B IPUPOJIE

HEMeTaJJIOB.

Tunu4ynble cBoiicTBA

HemeTtasioB IY- Yl

rpynn

Tema 3.2.3. Conep:xanue yueOHOTo MaTepHaJia OK 01
XumMHu4eckue XYMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHI0B, THIPOKCHIIOB, OK 02

CBOMCTBA OCHOBHBIX
KJIACCOB
HEOPraHU4eCcKHX
BelleCTB.
3aKoHOMepHOCTH B
H3MEHEHHH CBOMCTB
NMPOCTHIX BeleCTB,
BOJIOPOJAHBIX
coeIMHEeH U,
BBICIIHNX OKCHIOB M
THIPOKCHIOB.

KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
COEJIMHEHUH, BBICIIMX OKCHUJIOB U THJIPOKCHUJIOB.

B ToM unciie npakTHYecKux u J1a00pPaTOPHBIX 3aHATHH

IIpakTnyeckoe 3ansaTue Ne 9

CocraB/ieHHe YPABHEHUI XMMHUYECKHX PeaKUMii, XapaKTepu3yIMX CBOMCTBA KJIACCOB
HEOPraHUuYecKUX COeTUHEeHM i

CocraBiieHrUEe ypaBHEHUN XUMHUUYECKUX PEAKIUI C yJaCTUEM IPOCTHIX U CIOKHBIX
HEOPTraHWYECKHUX BEIIECTB: OKCHIOB METAJIJIOB, HEMETAJJIOB M aM(OTEPHBIX DJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAaHUN U aM(pOTEPHBIX TUIPOKCUIOB, HEOPTAaHHUECKUX COJIEH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

IIpakTyeckoe 3ansaTue Ne 10

PemieHue npakTHKO-OPMEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUI HA CBOWCTBA U
MoJIy4eHHe HeOPraHMYeCKUX BellecTB

Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUN HAa CBOWCTBA U MOJTyYEHUE
HEOPTraHWYECKUX BEILECTB

IIpakTuyeckoe 3ansaTue Ne 11

CBolicTBa MeTAJLJIOB U HEMETAJJIOB.

UccnenoBanmne Gu3ndecKux U XUMUYECKUX CBOMCTB METAJVIOB U HEMETaJUIOB. Perenne
HKCIIEPUMEHTANIbHBIX 33/1a4 [0 CBOMCTBAM XMMUYECKHUM CBOMCTBAM METAJLJIOB U HEMETAIJIOB
UccnenoBanme Gu3ndecKux U XUMUYECKUX CBOMCTB METAJVIOB U HEMETaUTOB. Perenne
HKCIIEPUMEHTANIbHBIX 33/1a4 110 CBOMCTBAM XMMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJIOB, 11O
pPacIoO3HABAHUIO U MOJYYEHUIO COCTMHEHNI METAJNIOB M HEMETAJIJIOB.

Tema 3.3. Ilpou3BoaCcTBO HEOPraHUYECKUX BelleCTB. 3HaYeHHe H IPUMEHEHHe B ObITY M HA IIPOM3BOJICTBE
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Tema 3.3.1. O6mue Conep:kanue y4eOHOT0 MaTepHuaJia 2 OK 01
NpeaCTaBJICHUs 0 OO01ume mpeacTaBIeHHUs O MPOMBILIUIEHHBIX CIIOCO0aX MOMyYeHUs XMMUYECKHUX BEIIECTB (Ha OK 02
NPOMBIIIEHHBIX npuMepe NPOU3BOACTBA aMMHUAKa, CEPHOI KUCIIOTHI).
crnocodax mosaydenus | YepHas u neTHas Metautyprus. Ilpaktndyeckoe npruMeHEeHHEe IEKTPOIN3a Ui OTYISHUs
XHMHYECKHX LIEJIOYHBIX, IIEIOYHO3EMENBHBIX METAIIOB U aTtOMUHUS. CTEKIIO M CUJIMKaTHAst
BeliecTB YepHas u IPOMBIIIIEHHOCTD.
IBEeTHasA [Tpobaema 0TX010B U TOOOYHBIX IPOJYKTOB.
MeTaJLIyprus. B ToM 4nc/ie IpaKkTHYeCKUX U J1a00paTOPHbIX 3aHATHI 2
Crexiio n IIpakTHyeckoe 3ansaTue Ne 12 2
CHJIMKaTHAA Pemenne npakTuKo-opueHTHPOBAHHBIX 32/IAHUI O POJIM HEOPTAHUYECKOW XUMUH B
HNPOMBINLIEHHOCTD. Pa3sBUTHU MEIULMHBI, CO3IAHNHM HOBbIX MATEPHAJIOB, HOBbIX HCTOYHUKOB JHEPIrUH, B
peleHuu npoodJieM IK0JI0THYeCKOM, JHEPreTH4eCcKOM U NMUIEeBOIl 0€30MACHOCTH
Pemenne npakTuko-OpuEeHTUPOBAHHBIX 3a/1aHUN O POJIM HEOPraHUYECKOW XUMHUU B Pa3BUTUU
MEUIUHBI, CO3/JaHUU HOBBIX MAaTE€pUANIOB (B CTPOUTEILCTBE U JIP. OTPACISAX MPOMBIIIICHHOCTH),
HOBBIX MCTOYHHUKOB SHEPruU (aJIbTEPHATUBHBIE HCTOUHUKH SHEPIUH) B pEIIEHUH IpodiieM
9KOJIOTHYECKOH, SHEPreTUUECKOM U NHIEBOH O€30MaCHOCTH.
KonTpoabnas Copneprxanue y4yeOHOIo MaTepuasia 2
padora 2. CpoiictBa | B TOM uncjie IPAaKTHYECKUX M J1a00PATOPHBIX 3aHATHI
HEOpraHu4ecKUux IIpakTnueckoe 3ansaTue Ne 13 2
BeLIECTB KonrtponbHas pabora. CBoWCTBa HEOPraHWYECKUX BEILIECTB
Pa3nen 4. CTpoeHne U CBOWCTBA OPraHUYeCKUX BelleCTB. 28
Tema 4.1. Knaccupukanus, CTpoeHHe 1 HOMEHKJIATYPA OPraHHYeCKHX BellecTB 4 OK 01
Tema 4.1.1. IIpenmer | Conepxxanue y4eOHOIo MaTepuaJa 2
OpraHu4ecKoi [Tpenmer oprannyeckoil XuMuu. B3anMocBsi3b HEOPraHMUECKUX U OPraHUYECKUX BELIECTB.
XHMMHH. XHMMHYECKOE CTPOEHUE KaK MOPAJOK COEUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX
B3anmocBssb BaJIeHTHOCTH. OCHOBHBIE MTOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUUECKUX
HEOPraHU4ecKuX u coenquHeHnil A.M. bytnepoBa. YriaepoaHblil CKeNeT OpraHuuecKoi MoJIeKybl. MoekymsipHble 1
OPraHu4ecKux CTPYKTYpHBI€ (pa3BEpPHYThIE, COKpALIEHHbIE) XUMUYECKUE POPMYJIbl. 3aBUCUMOCTh CBOMCTB
BemiecTs. OCHOBHbBIE | BEIIECTB OT XMMHUYECKOT'O CTPOEHUS MOJIEKYIl. M3oMepust u n30Mephl (CTPYKTYpHas,
NOJIOKeHUsI TEOPUH | TeoMeTpudeckas (LIuc-TpaHc-uzomepus). KpaTHOCTh XUMUYECKOM CBSI3H.
XHMHY€eCKOro [TonsiTue 0 pyHKIMOHANBHOM rpynme. [IpuHIUITE KiaccuUKauy OpraHMuecKuX COSIMHEHUM.
CTPOCHHS Me:xTyHapo/iHasi HOMEHKJIATypa U MPUHLIUIIBI HOMEHKJIATYPbl OPraHUYeCKUX COeTMHEHUH.
OPraHMYecKux B TOoM 4nciie NpaKTHYeCKUX U J1a00pATOPHBIX 3aHATHIM 2 OK 01
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coeqnHenuii A.M. IIpakTnyeckoe 3ansiTue Ne 14 2
Byraeposa. Homenknatypa oprannyeckux coeJMHEeHHMH OT/eJbHBIX KiaaccoB CocTaBiieHne
H3omepus. CTPYKTYPHBIX (JOpMYJ1 OPraHM4YeCcKHX BEIeCTB OTAEIbHBIX KIaccoB. PacyeTsl
KpartHoctn npocreiimeil GopmMyibl OPraHu4YecKoil MOJIEKYJIbl, HCXOAS U3 3JIEMEHTHOI'0 COCTaBa
XUMHYecKo# cBsa3u. | HoMeHknaTypa opraHMuecKuX COeAMHEHUH OTENbHbIX KIacCOB (HACHIILEHHbIE, HEHACHIIIIEHHbIE
Kaacecndpuxanus n ¥ apOMaTHYECKUE YTICBOJOPObI, CIIUPTHI, (DEHOJIBI, aIbACTH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI
HOMEHKJIATypa u 1ip.) CocraBieHue MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMUECKUX BEIIECTB
OpPraHu4ecKux OTJIEJIbHBIX KJIACCOB, UCIIOJIb3Yys UX HA3BAHUS 10 CUCTEMATHUECKON HOMEHKIaType. PacueTsl
coeUHEeHHIl. npocreiniel GopMynbl OpraHMYeCKOW MOJIEKYJIbl, HCXO/s U3 3JIEMEHTHOI0 cocTana (B %).
Tema 4.2. CBoiicTBa OPraHn4YeCcKUX coeTMHEHUil 14
Tema 4.2.1 Ankanbl. | ConepxaHue y4eOHOro MaTrepuasa 2 OK 01
IIpenenbHble YriIeBOIOPO/IbL.: TOMOJIOIMUYECKHUH psit U 061mas popmyiia, HOMEHKIIATypa, H30MEPH; OK 02
¢bu3nvecKkre CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYUYCHUSI.
['openue MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHHKOB TEIIA B IPOMBILIUIEHHOCTH U OBITY.
CBolicTBa IPUPOJIHBIX YIIIEBOJOPOJIOB, HAXOXKJCHHUE B IPUPOJE U NPUMEHEHNE AJIKAHOB;
Tema 4. 2.2. Coaep:xxanue yueOHOro MaTepHaJia 2 OK 01
HenpeneabHsie u HenpenensHele 1 apomarudeckue yrieBoaopoasl. IlonmmMepusanus 3TuiIeHa Kak OCHOBHOE OK 02
apoMaTH4ecKHe HalpaBJIEHUE €ro UCNONIb30BaHus. ['opeHune aneTuieHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOTO
yIJ1€BOA0POAbI IUTAMEHH JJI CBapKU U PE3KU METAJUIOB
Tema 4. 2.3. Copepxanue yueOHOro MaTepuasa 2 OK 01
Kucaopoacoaepxka- | Kucinopoaconaepskaniye coeiMHEHNs (CIUPTHI U IPOCTbIE 3PUPHI, PEHOIBI, albIETHU/Ibl U KETOHBI, OK 02
He COeMHECHHS. KapOOHOBBIE KUCIIOTHI M UX MPOU3BOIHBIE). [IpakTHUeckoe NpuMeHeHHe STUIICHTJIUKOJIS,
MpL1a Kak cosiu rimuepuHa, penona. [lpuMenenue popmanbaeruia, aneraibAaeruaa, YKCyCHON KUciaoTel. Mblia
BBICIINX KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MoroII1e CBOWCTBA MblIa
KapOOHOBBIX
KucJa0T. Morouue
CBOMCTBA MbLIA
Tema 4.2.4. Copnepxanue y4eOHOIo MaTepuaJa 2 OK 01
A3oTcoaeprkamme A3oTconepikaliie coeIMHeHNs (AaMUHBI 1 aMUHOKHCIIOTHI, O€JIKH). OK 02
COCJUHEHHS: AMHHBI,
AMUHOKHCJIOTHI,
0eJIKH.
Tema 4.2.5. Conep:xaHue yueOHOro MaTepuaJia 2 OK 01
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Knaccupukanus u Knaccudukanus u 0coOeHHOCTH OpraHM4ecKuX peakiuil. Peakunonnsie neHTphl. Pagukabl. OK 02
0CO0EHHOCTH ITepBoHavabHbIE IOHATHUS O TUIIAX U MEXAHU3MAX OPTaHUYECKUX peaKluil
OpPraHuYecKux B ToM unciie npakTHYecKuX u J1a00PaTOPHBIX 3aHATHH 4
peaKkumu. IIpakTnyeckoe 3ansiTue Ne 15 2 OK 01
IlepBoHavajabHbIE ITosryyeHnne 3THIIEHA M M3Y4YeHHe ero CBOMCTB. Penlenue pacueTHbIX 3a/1a4 ¢ OK 02
NOHSATHSA O TUNIAX U HCNOJIb30BAHHEM IVIOTHOCTH I'a30B 110 BOJAOPOIY M BO3AYXY
MeXaHH3Max [Tony4yeHnue 3THI€HA U3 3TAHOJA B 1a00OPATOPUHU U U3YUEHHUE €r0 GU3NYECKUX U XUMUYECKUX
OpPraHu4YecKux cBoiicTB. CocTaBieHHE peakuii IPUCOEINHEHUS U OKUCIEHUS Ha IpUMepe dTUiIeHa. Pemienne
peaKuui pacueTHBIX 3ajay C HUCIOIb30BaHMUEM ILNIOTHOCTH ra30B MO BOJAOPOIY U BO3AYXY.
IIpakTHyeckoe 3ansaTHe Ne 16
Pemienne nenoyex npeBpameHuii HA FeHETHYECKYIO0 CBSA3b ME K1Y KJIaCCaAMH OPraHMYeCKuX
coequHeHHil PelleHue pacyeTHbIX 32/1a4 110 YPABHEHUSIM PeaKIUil ¢ ydacTueM 2
OpPraHHYecKHX BellecTB
Pemenue nenouex npeBpaiieHuil Ha T€HETHYECKYIO CBSA3b MEXKYy KllacCaMH OPraHUYeCKUX
COEJMHEHUH C COCTaBIEHUEM Ha3BaHUI OPraHMYECKUX COEAMHEHUH 10 TPUBUAIBHOMN UM
MEX1yHapOJAHOM CHCTEMaTHYeCKol HOMEHKIAaType. Pelienre pacueTHbIX 3a/1a4 10 ypaBHEHUSAM
peaKlMii C y4acTHEeM OPraHUYeCKUX BELECTB
Tema 4.3. Oprannyeckne BellecTBa B JKM3HeAEATEIbLHOCTH YesaoBeka. [Ipon3BoacTBO M NpUMEHeHHe 12
OpPraHM4yecKHX BellecTB B IPOMbIIJIEHHOCTH.
Tema 4.3.1. Copepxanue yueOHOro MaTepuaJa 2 OK 01
Buoopranuyeckue buooprannueckue coequnenus. [Ipumenenue u 6roaorudeckas poib yrieBoaoB. OKUcIeHne OK 02
COCJUHECHHSI. YIJI€BOAOB — UCTOYHUK SHEPIUHU )KUBBIX OpraHu3MoB. O01acT NPUMEHEHNsI aMUHOKHUCIIOT.
[TpeBparenus O0enkoB nuiy B opranusme. buonoruueckue pynkiuum 6enkos. buonornueckue
¢byHKIUY KUpoB. Posib oprannyeckoil XuMuM B pelIeHnd Npo0ieM NHUIEeBONH 6€30MacHOCTH.
Tema 4.3.2. Conep:xanue yueOHOTro MaTepuaJia 2 OK 01
HyxkJenHoBbIe HyxnenHoBble KMCIIOTHI: cocTaB U cTpoeHue. CTpoeHne HykiIeoTH10B. COCTaB HyKJIEMHOBBIX OK 02
KHCJIOTBI: COCTaB U kucnot (JJHK, PHK). Ponb Hyk1€MHOBBIX KUCIIOT B )KU3HEAESTEIbHOCTH OPIaHU3MOB.
crpoenne. CTpoeHue
HYKJ1€0TH10B. PoJib
HYKJICHHOBBIX
KHCJIOT B
KU3HENeATeJbHOCTH
OpPraHu3MoB
Tema 4.3.3. Copnepxxanue yueOHOro MaTepuaJa 2 OK 01
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IIpousBoacTBo [Tpon3BOACTBO OpraHMYECKHUX BEIIECTB: MPOU3BOICTBO METaHOIIa, IepepaboTKa HEPTH. OK 02
OpPraHu4ecKux [TonmmaTHIIEH KaK KpPYHOTOHHAKHBIM TPOYKT XUMUYECKOI0 ITpon3BoIcTBa. [Ipumenenue
BeuuecTs. PoJb sTuieHa. [Ipon3BoACTBO U IpUMEHEHUE KaydyKa U PE3UHBI.
OpraHu4ecKoi CuHTEeTHYECKHE U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA. [IpakTnueckoe
XHMMHHU B pellieHUH UCIOJIb30BaHUE BOJIOKOH. CHHTETHYECKHE TUIEHKU: U30JIALMS U1 IPOBOOB, MEMOpPaHBbI 1is
npoodiem OIPECHEHUS BOJIbl, 3ALLUTHBIC IUIEHKH JUIsl aBTOMOOUJIEH, MIaCThIPU, XUPYPIUUECKNE TTOBSI3KH.
IHEpPreTU4ecKoi HoBble TEXHOIOIMM JAJIBHEHIIETO COBEPIICHCTBOBAHUS MIOJMMEPHBIX MaTEPUAJIOB.
0e3omacHocTH, B Posib opranndeckoil XMMHUU B PEIICHUH MPOOIIEM SHEPTeTHUECKONW OE30MaCHOCTH, B Pa3BUTUHU
pa3BUTHH MEMIUHBI, CO3[JaHNU HOBBIX MAaTE€pUaIOB, HOBBIX HCTOYHUKOB SHEPIUH (aJIbTEPHATUBHBIE
MeIUIUHBI, VCTOYHUKU YHEPTUH).
CO3AHUM HOBBIX B Tom unciie npakTHYeCKHX M J1a00PATOPHBIX 3aHATHH 4 OK 01
MaTepHajoB, HOBBIX | [IpakTuyeckoe 3ansaTHE No 17 2 OK 02
HCTOYHUKOB Pemienne npakTHKO-OpMEHTHPOBAHHBIX 3a/1aHUH 110 COCTABJICHUIO XHMHUYECKHX PeaKIuil
JHEPrum Pemenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUM 110 COCTABIICHUIO XUMUYECKUX PEaKIUH,
OTPaXKAIOIIKUX XUMUYECKYIO AKTUBHOCTb OPraHMYECKUX COSIMHEHUN B Pa3IMUHBIX Cpelax
(IPUPOTHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX ).
IpakTnyeckoe 3ansitue Ne 18
Pemenne 3agaq 2
Pacder KOIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa pEaKLUU COEIUHEHM S, €CIIH OJHO U3
BEIIECTB JJAHO B U30BITKE W/WIJIN COJIEP’KUT TPUMECH
KonTpoabnas Copnepxxanue y4yeOHOIro MaTepuasa 2
padora 3 Crpykrypa | KonrponbHas pabora. CTpyKkTypa U CBOICTBa OPraHUYECKUX BEIECTB.
U CBOMCTBA
OpPraHu4YeCcKux
BELIECTB.
Pa3nes 5. Kunernueckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKHX pPeaKIui 12
Tema 5.1. Kunernueckue 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIUi 4
Tema 5.1.1. Copepxanue yueOHOIro MaTepuasa 2 OK 01
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XumMuyecKkue Xumuyeckue peakuuu. Knaccudukanus XUMUYECKUX peakluii: Mo gazoBOMy COCTaBy OK 02
peaKkumu. (rOMOr€HHbIE U TETEPOTE€HHBIE), TI0 UCII0JIb30BAHUIO KaTaau3aTopa (KaTaIMTHYECKUE U
Knaccupuxanus HEKaTaIUTHYECKHUE).
XHMHYECKHX CKOpOCTh peaKiiu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB: MPHUPOJIBI PEArHPYIOLIIX
peakuuii. CKOpocTh | BEIECTB, KOHIIEHTPALUHU pearupyrolinux BelecTB, Temneparypsl (npasuwio Bant-I'opoda),
peakuuu, ee IUIOLIA/IM PEAKIIMOHHOM MOBEPXHOCTH, HAJIMYMS KaTaau3aropa. Poiib Kataau3aTopoB B IPUPOE
3aBHCHMOCTB OT Y IIPOMBILIUIEHHOM IIPOU3BOJICTBE.
Pa3JIMYHBIX OHeprus akTUBallMU. AKTUBUPOBaHHbBIN KomIuieke. KatanusaTopsl u katanus. Ponb
paxropos. KaTaJI13aTOpPOB B IPUPOJE U IPOMBIIIJICHHOM IIPOU3BOJCTB
B ToM 4uciie IpaKkTHYeCKUX U J1a00paTOPHBIX 3aHATHIM 2 OK 01
IpakTuyeckoe 3ausitue Ne 19 —JIAB PAB 2 OK 02
H3y4yeHne 3aBUCMMOCTH CKOPOCTH XHMHMYECKOH peaKMH OT Pa3Ju4HbIX (aKTOpOB
Omnpenenenne 3aBUCUMOCTH CKOPOCTH PEAKIIUHN OT KOHIIEHTPAIMK pearupyrouux BEeecTB.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT KOHLEHTpaluu. OnpeneneHne KOHCTaHThI
CKOPOCTH peakluu rpa)u4ecKuM METOAO0M.
Perienue npakTUKO-OpUEHTUPOBAHHBIX 3aJjaHU HAa aHANU3 (PAaKTOPOB, BIAMSIOIIMX HA U3MEHEHHUE
CKOPOCTH
Tema 5.2. TepmoanHaMudecKkne 3aKOHOMEPHOCTH MPOTEeKAHUSI XUMHUYECKHX peakunii. PABHOBecHe XUMHYECKUX 8 OK 01
peaKuuii. OK 02
Tema 5.2.1. Copepxanue yueOHOIro MaTepuaJa 2
Kuaacenpukanus Knaccudukanus XuMHUUECKUX peaklyii: o TerioBoMy 3G (deKTy (3K30TepMUYECKHE,
XHMHYECKHX SHJIOTEPMUYECKHE), 10 00paTUMOCTH (0OpaTHMble U HeoOpaTuMble). TertoBbie 3¢pdeKTh
peaxuuii. TemnoBble | xumuueckux peakuuid. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peaklnid. XMMHUECKoe
3P deKThI pPaBHOBECHE U €T0 CMEILEHHUE MO/ AEUCTBUEM PA3INYHbIX (PaKTOPOB (KOHLIEHTPALHsI peareHTOB
XHMHYECKHX WM NIPOJYKTOB PEaKuy, IaBJIeHUe, TEMIIEpaTypa) s CO3/1aHusl ONTUMAJIbHBIX YCIOBUN
peaxkuui. IIPOTEKAaHUsI XMMUUYECKUX IPOLIECCOB.
Oo6paTumocTnb [Tonsitrie 00 sHTaNBIIUU U 3HTpoNUU. DHeprus ' mboca. 3akon ['ecca u cneacTsust u3 Hero. Ponb
peaxkuui. CMEIIIEHNS PAaBHOBECHSI B TEXHOJOTMYECKUX IPOLECCAX.
XumMuuyeckoe B ToM 4uc/ie NpaKTHYeCKUX U J1a00paTOPHbIX 3aHATHI 4 OK 01
paBHOBecHE. IIpakTHyeckoe 3anaTHe Ne 20 2 OK 02
YciaoBusi cMemenust | Xumu4eckoe paBHoBecHe. PacyeTbl paBHOBECHBIX KOHIEHTPANMI pearupyiomunx BenecTs
XHMHECKOro U MPOAYKTOB peakuuii. Pacuersl Tennosoro 3¢ggexra peakuuu. PemieHue npakTuko-
PaBHOBECHSI. OPHEHTHPOBAHHBIX 3aaHUI Ha NpuMeHeHne npuHuuna Je-llareabe.
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[Tpunuun Jle Illarense. BnusHue pa3nuyHbix GaKTOpOB HA U3MEHEHHE PABHOBECHSI XUMUYECKIX
peaKuui.

3aKOH JCMCTBYIOIMIMX MAacC U KOHCTAHTA XUMUYECKOI0 paBHOBecHs. PacueTsl paBHOBECHBIX
KOHIIEHTPAIUH pearnpyroIuX BEIIECTB U MPOAYKTOB peakiuii. PacueTsl TemmoBoro addexra
peaKLuu.

Pemienne npakTMKO-OpUEHTUPOBAHHBIX 3a]aHU Ha TpuMeHeHue npuHuuna Jle-Illarense ms
HAXOXJICHUS HAIIPABIICHUS CMEILIEHUSI PABHOBECHS XMMHUECKOHN peaklMy U aHaiu3 (pakTopos,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHSL.

IpakTnyeckoe 3ansitue Ne 21 —JIAb PAb

N3yuenne BausiHNSA pa3jiuYHbIX GaKTOPOB HA cMellleHHe XHMH4YeCKOIr0 paBHOBeCHSI. 2
HccnenoBanue BAMSHUSA U3MEHEHUs KOHLIEHTPALMK BELIECTB, PEaKUH CpeJibl U TEMIIepaTyphl
Ha CMELLEHUE XUMUYECKOro paBHOBeCcHs. CpaBHEHHE MOJyUYEHHBIX PE3Y/IbTATOB C TEOPETUUYECKU
IPOTHO3UPYEMbIMU Ha ocHOBe npuHiuna Jle llarense
Tema 5.2.2 Coaep:xanue yueOHOT0 MaTepHaJia 2
KonTpoabHas KonrtponbHas pabora. CKOpoCTh XUMHUYECKOM peaklMy 1 XUMUUYECKOE paBHOBECHE.
pat6ora 4. Cxopocthb
XHMHYECKOH
peakuuu u
XHMHYECKoe
paBHOBecHe.
Pa3nen 6. lucnepcHblie CHCTEMBI. 8
Tema 6.1. /IucnepcHble ccTeMbI M (PAKTOPBI HX YCTOHYHBOCTH. 4
Tema 6.1.1. Conep:xanue yueOHOTro MaTepHaJia 2 OK 01
Jucnepcubie [ucnepcHeie cuctemsl. Komongaele cuctemsl. MIcTHHHBIE pacTBOpEI. OK 02
CHCTEMBI. PactBopenue kak gpusnko-xumuueckuit nporuecc. Pactsopbl. CriocoObl NpUTOTOBIEHUS OK 07
Konnonanbie pactBopoB. PacTBoprMocTs. MaccoBas 1011 pacTBopeHHOr0 BemecTsa. [IpeaensHo
cucrembl. MCTHHHBIE | 1ONyCTHMBbIE KOHLIEHTPAIMK U UX UCIOJIb30BAHUE B OLIEHKE 3KOJOTUYECKON OE30MacCHOCTH.
PacTBOPHI. Knaccugukanus nucnepcHbIX cucteM 1o coctaBy. CTpoeHue u (pakTopbl yCTOMYUBOCTH
PacTBopsbl. Cioco0bl | 1ucniepcHBIX cucTeM. Pacrio3HaBaHWe UCTUHHBIX PACTBOPOB, KOJUTOUTHBIX PACTBOPOB U
NPUTOTOBJICHUA rpy0onucnepcHbix cucreM. CTpoeHrne MULIeIUIbl. PaccenBanue cBeTa MpH MpOX 0K ACHUH
PacTBOpoOB. CBETOBOTO IyYKa Yepe3 ONTUUECKH HEOTHOPOAHYIO cpeny (dddexra Tunmans)
PacTBOopumMoOCTS. B TOoM 4nciie NpaKTHYeCKUX U J1a00pATOPHBIX 3aHATHIM 2
MaccoBas oJis IpakTuyeckoe 3aHsaTHe Ne 22 2
PaCTBOPCHHOI'0 Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB. PelieHne NPaKTUKO-OPHEHTHPOBAHHBIX
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BelecTBa.

PacyYeTHBIX 32/IaHUI HA IUCIIEPCHbIE CHCTEMBbI.

Pewienue 3a1a4 Ha IPUTOTOBJIIEHUE PACTBOPOB.

Pelenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM HA TUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM M MPOU3BOJICTBEHHOMN JCSATEIBHOCTU YEJIOBEKA, C MO3UIUI
9KOJIOTMYECKOM 0€30MacHOCTH MOCIEACTBHIM U TPAMOTHBIX PEIICHUN TPOOIIeM, CBSI3aHHBIX C
XHAMHEMN.

Tema 6.2.
HccaenoBanue
CBOMCTB
JMCIIEPCHBIX CHCTEM
JJIS HX
HICHTU(PUKATMHA

Conep:kanue y4eOHOT0 MaTepuaJia

o

B ToMm yuncie NMPAKTUYICCKUX U J'IaﬁOpaTOpHLIX 3aHATHH

IIpakTHyeckoe 3ansaTue Ne 23

IIpurorosJieHre pacTBOPOB

[IpuroroBieHue pacTBOPOB 3alaHHOM (MOJIIPHO#) KOHIIEHTPALMH (C TPAKTHUKO-
OpPUEHTUPOBAHHBIMU BOMIPOCAMH ), OTIpEIeNIEHUE CPeIbl BOJAHBIX PACTBOPOB

I[IpakTuyeckoe 3ansitue Ne 24

HccnenoBanue aucnepcHbIX CUCTEM

[TpuroroBneHne U N3y4EHHUE CBOICTB IUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB: CYCIIEH3UH,
SMYJIBCUH, KOJUIOUTHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX M KOJUIOUAHBIX PACTBOPOB,
BBISIBJICHUE OCHOBHBIX Pa3IudMil MEXy HUMU

N

OK 01
OK 02

Pa3zgen 7. KauecTBeHH

ble peakluyu 00HAPYKeHHsI HEOPTAaHNYEeCKHX U OPraHMYeCKHX BelleCcTB

oo

Tema 7.1.
Oonapyxenue
HEOPraHUuYeCKuX
KATHOHOB H AHUOHOB

Conep:xanue yueOHOTro MaTepHaJia

B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHI

IIpakTHyeckoe 3ansaTHE Ne 25

KadecTBeHHbIC XUMHYECKHE PEAKIMH, XapaAKTepHbIe /151 00HAPYKEeHUsSI HEOPTAHMYECKHX
BellecTB

KadecTBeHHbIE XUMHUECKUE PEAKINH, XapaKTepHbIe JIs 0OHAPYKEHUSI HEOPTraHUYECKUX
BellecTB (KaTHOHOB U aHMOHOB). CocTaBiieHNE YpaBHEHUH peakuii OOHapy>KeHUsl KaTHOHOB [—
VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIpHOH M MIOHHOH popmax.

Peakuun oOHapykeHUsI HEOPraHUYECKUX BEIIECTB B pealbHbIX 00BEKTaX OKPYKAIOIIEH CPEIbI.
IIpakT4eckoe 3ansaTHe Ne 26

Oo0OHapy:keHHe HEOPTaHMYECKHUX BelIeCTB

AHanuTHueckue peakuu katTuoHoB [-VI rpynn

Ob6HapyxeHne HeoOpraHn4ecKux BelecTB (kaTuoHoB [-VI rpynn wim aHuoHOB) C
MCII0JIb30BaHNEM Ka4ECTBEHHBIX aHAJTUTHUECKUX PEaKLUM.

[TpoBeneHne KaueCTBEHHBIX PEAKIU, HCIIOIb3YEMBIX JJIsi OOHAPYKEHHs] KATHOHOB | rpymmbl

(xanmusi, HaTpusl, Maraust, aMmmonust), II rpynnsl Ha npumepe 6apus, 11 rpynns! — cBuHna, [V

OK 01
OK 02
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rpymibl — amoMmuHus, V rpynmsl — xenesa (11 u 11I), VI rpynner — Hukenst. Onrcanue
HaOJIIOJaEMBIX SIBJICHUM U COCTaBICHUE XMMHUYECKUX PEAKIINI

AHaJIUTHYECKHE PEaKI[MH aHHOHOB

[TpoBeneHNEe Ka4eCTBEHHBIX PEAKITUI, HCIIOIB3YEMBIX /Il OOHAPYKCHHSI aHHOHOB: KapOOHara,
docdara, cynbdara, cynbbhuaa, HUITparTa, Xjopuaa u ap. Onucanre HabII01aeMbIX SIBJICHUN 1
COCTaBJICHUE XUMUYCCKUX PEAKIUIl

Tema 7.2. Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 01
Oo0napyxenue B ToM 4nciie IpaKkTHYeCKUX U J1a00paTOPHBIX 3aHATHIM 2 OK 02
OPraHMYecKux IIpakTHyeckoe 3ansiTue Ne 27
BeleCTB OTAeNbHBIX | KauecTBeHHbIe XUMUYECKHE PEAKIHH, XapaKTepHbIe A5 00HAPYKeHHUs O0TAeIbHbIX
KJIACCOB C KJIACCOB OPraHN4YeCcKUX COeMHEeHUI
HCII0JIb30BAHMEM KadecTBeHHBIE XUMHUECKHE PEAKIIH, XapaKTepHBbIE TSt OOHAPYKEHUS OTACIBHBIX KJIACCOB
Ka4eCTBeHHbIX OpPraHUYECKUX COeIMHEHUH: (PEHONIOB, alb/IEerHI0B, KpaxMalla, yKCYCHOM KHCIIOTHI,
peakumii aMHUHOKHUCIIOT U AP.
Jlenatypanus OeIKOB PH HarpeBaHHUM, LIBETHbIE PEaKLIUU OEIKOB.
CocraBieHne Ka4eCTBEHHBIX PEAKIUK OOHAPYKEHHS OPTraHUIECKUX COSTMHEHUN OTIACIbHBIX
KJIaCCOB
IIpakTHyeckoe 3ansaTHe Ne 28
OO0Hapy»keHUe OPraHUYEeCKHX COeIMHEHHI 0TAeNbHBIX Ki1accoB. «KayecTBeHHbIE peaknun 2
Ha OTJeJIbHbIe KJIACChl OPraHU4YeCKUX BellecTB»
[TpoBeneHue KaueCTBEHHBIX PeaKIUil, HCIONb3yeMBbIX JUIs OOHAPYKEHUSI OPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB: (PEHOJIOB, aJbJIETHI0B, KpaxMaia, YKCyCHOM KUCIIOThI, aMUHOKHCIIOT,
6enkoB U Ap. OnrcaHue HaOII0AaEMBbIX SIBICHUHM U COCTaBIEHHE XMMUYECKUX peaKuil n/nimm
CXEM.
IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COJIeP:KaHMe (Coaep:KaHNe NPHKJIAJTHOTI0 MOLYJIsI) 40
Pa3nes 8. Xumus B ObITY M NIPOM3BOACTBECHHOM NeATEJIbHOCTH Y€JI0BEKA 6
Tema 8.1. Xumus B Conep:xanue yueOHOTo MaTepuaJia 6 OK 01
OBITY H B ToM 4nciie NpaKTHYECKUX U J1a00pATOPHBIX 3aHATHIH 2 OK 02
NPOM3BOACTBEHHOM IIpakTHyeckoe 3ansitue Ne 29 OK 04
IeATeJLHOCTH JKo0rnyeckas 6e30nacHOCTb MOCAEACTBHI ObITOBOM H MPOU3BOJACTBEHHOM IeSITeIbHOCTH OK 07
Ye10BeKa Ye10BeKa IIK1. 1.
Dkonoruyeckas 6e30MacHOCTb MMOCIEACTBUI OBITOBOM M MTPOU3BOICTBEHHOH 1€ TENbHOCTH I1K1.2.
YyeJloBeKa, CBA3aHHas ¢ epepaboTKOM BEIeCTB; MOUCK U aHAIN3 XUMUYECKOW HH(OpMALIUU U3 [1K2.2
pa3IMYHBIX UCTOYHUKOB (Hay4yHas U ydeOHO-Hay4dHasl JUTEepaTypa, CpeICTBAa MaCCOBOM JIP 9
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uHpopmanuu, ceth IHTEpHET U n1pyrue).

3amura keiica: [IpencraBienne pe3yabTaTOB pelIeHUs KEHCOB (BBICTYIUICHHUE C IPE3eHTAIUEH )
IpakTnyeckoe 3ansitue Ne 30

Keiicol (¢ yueTom Oyayuieil npodeccuoHaJIbHOl 1eATeTbHOCTH)

Keiicel (¢ yuetom Oyaymie npodeccCuoHaIbHON IeATEILHOCTH ) Ha aHaIu3 HHPOPMAIIUH O
IPOM3BOJICTBEHHOH JIEATETLHOCTH YeNIOBEKa, CBA3aHHOMU C mepepaboTKON U MOTy4YeHHEM
BEIIECTB, a TAKXKE C HIKOJIOTHUECKON 0€30MacHOCThIO

IIpakTyeckoe 3ansaTue Ne 31

3ammra Keica

3amura keiica: [IpencraBienne pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C IPE3EHTAIMEH )

JP 13

Paznen 9.1. UccienoBanue u XUMU4eCKNil aHAJIN3 00beKTOB OHochepbl

32

Tema 9.1.1. OcHOBBI
JabopaTtopHoii
NPaKTHKHU B
npogecCHOHANTBHBIX
JabopaTopusix

Coaep:xanue yueOHOTo MaTepHaJia

B TOM 4Hc/Ie IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI

IMpakTnyeckoe 3ansitue Ne 32

OcHOBBI J1a00PATOPHOIi MPAKTHKH

JlaboparopHas nmocyaa U XuMHYeCKHe peakTUBbL. OCHOBHBIE JIA0OPATOPHBIE OMEPAIUH.
JlaGopatopHoe obopynoBanue. TexHrnka 6€30MacCHOCTH U TpaBuiIa padOTHI (TIOBEACHNUS) B
1a00paTOpPHUH.

IIpakTuyeckoe 3ansaTue Ne 33

Bbino/iHeHHe THIIOBBIX PACYETOB

BrImonHeHne TUTIOBBIX PAcYETOB 10 TEMATHKE SKCIIEPUMEHTA (BBIXOJ] MPOAYKTA PEaKIui, Macca
HABECKU, 00BEM PACTBOPHUTEIS).

IIpakTHyeckoe 3ansaTHe Ne 34

O0padoTka JaHHBIX, AaHAJIN3 U OLEHKA

O06paboTka JaHHBIX, aHAJIU3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYMCICHNUE CPEAHEr0 3HAUECHUS
OKCTIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH).

IIpakT4eckoe 3ansaTue Ne 35

IIpeacraBienne pe3yJbTaTOB IKCIIEPUMEHTA

[IpencraBieHue pe3ynbTaTOB HKCIEPUMEHTA B pazianuHoi ¢popme (Tabnuua, rpaduk, oTyer,
JTOKJIaJ1, IPE3CHTAIIHS)

OK 01
I1K1.1
I1IK 2.2
JIP 4

Tema 9.1.2.
HccnenoBanue u
XMMHYECKHI aHAIN3
00beKTOB OMochepsl

Conep:kaHue y4eGHOr0 MaTepuasa

Knaccugukanus npod Boabl MO0 BUAY U Ha3HAUCHMIO, MCXOJs M3 €€ XMMHYECKOTo COCTaBa.
OpranonenTHyeckre CBOMCTBa (3amax, MPO3PavyHOCTh, LBETHOCTb, MYTHOCTH)  BOJIBI.
KucnotrHocTh 1 menoyHocts Boabl. pH cpenbl u Metoas! ee onpeaeneHus. JKecTkocTh BOJbI U

OK 01
OK 02
OK 07
IIK1.1.
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MeTO/IbI ee onpenaesieHus. CylHOCTh METOAa TATPOBAHMUS. [IK 2.2

Buasl sxecTkocT BOJIBI (BpeMeHHasl U MOCTOsiHHAs). KECTKOCTh BOJIbI KaK MPUYMHA BBIMAICHUS K 3.2

OCaJIKOB WJIH 00pa30BaHUs COJICOTIOKECHHUM, MMEIOIIMX MECTO B OBITY M Ha IIPOU3BOJICTBE. JIP 10

Cocras cosieil, BbI3bIBAIOLINX KECTKOCTh BO/Ibl. XUMHUUYECKUE IPOLECCHI, YCTPAHAIOIINE

KECTKOCTh BOJIbI. Y PaBHEHUS] XUMHUECKUX PEAKLUN, MIUTIOCTPUPYIOLINX MPOLIECCHI,

IPOUCXOSIINE TIPU YCTPAHEHUH )KECTKOCTHU. Y CTpaHEHHE BPEMEHHOMN )KeCTKOCTH OBITOBBIMU U

XUMHYecKMMHU crioco0amu. CriocoObl yCTpaHEHUsl HOCTOSHHOM XKECTKOCTH
Tema 9.1.3. Copnepxxanue yueOHOIro MaTepuasa OK 01
Xumuyeckuii anaan3 | B ToM ynciie NPAKTHYECKHUX M JIA00PATOPHBIX 3aHATHI OK 02
npod BoabI IpakTu4eckoe 3ansaTHe Ne 36 OK 07

Cnoco0bI BbIpaskeHUs KOHIEHTPALMU PACTBOPOB. [IKT1.1.

Crioco0bI BeIpaXeHUS KOHIICHTPALUU PACTBOPOB: MAacCOBast JI0JIsl pACTBOPEHHOTO BEIIECTBA, [IK 2.2

MOJISIpHAs U MOJIsUIbHAsA KOHLIEHTpaluu. Tutp pactsopa. Pemenne npakTuko-OpUeHTHPOBAHHBIX IIK 3.2

TEOPETHUYECKUX 3aJaHUI HAa pacyeT KOHUEHTPALUH 3arpsI3HAIOIINX BEIIECTB U UX CPABHEHUE C JIP 10

IpeeNbHO JOMYCTUMBIMU KOHICHTPALUIMU

IIpakTHyeckoe 3ansaTHe Ne 37

OumncTKa BOABI OT 3arpsi3HEHN I

HccnenoBanne XMMUYECKOTO COCTaBa Mpod BOJIBI.

Hcnonb3oBanue MeTo10B (PUIBTPOBAHUS U aZICOPOLIMH I OTAENCHHS 3arps3HEHUH B

uccienyeMoil mpoode Boabl. BeIOOp MeTO1a OUMCTKY B 3aBUCHMOCTH OT BHJIa 3arpsi3HEHUS.

CpaBHeHue 3(ppeKTUBHOCTH pa3IMYHBIX METOJIOB OUMCTKH BOJIbl B PA3HBIX YCIOBUSX (B

nabopaTtopuu, B JOMAIIHUX U MOJEBBIX YCIOBUSAX).

IIpakT4eckoe 3ansaTHe Ne 38

Omnpenenenne ;keCTKOCTH BOJbI U CNIOCOOBI ee YCTPAHEHUS

OnpezneneHue )KeCTKOCTU BOJIBI U CIIOCOOBI €€ yCTpaHEHHUs..

CrniocoObl ycTpaHEHHS BCEX BUJIOB JKECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIEH HKECTKOCTH.

Pemenne skcriepuMeHTaIbHON 3a/1a4M HA BBISIBJICHHE BPEMEHHOM U IIOCTOSHHOM JKECTKOCTH

BO/ibl. OlI€HKa BEPOSITHOCTH YCTPAHEHHUS BCEX BUJIOB )KECTKOCTH B JIOMAIIHUX YCIOBUSIX.
Tema 9.1.4. Conep:xanue yueOHOTro MaTepuaJia OK 01
HccnenoBanue n KadecTBeHHBII XUMHUUECKUI COCTAaB MPOAYKTOB MUTaHUs. BemecTsa, danscuduimpyromnme OK 02
XMMHYECKHH aHAJIU3 | TIPOAYKTHI MUTAHUS, U BEIIECTBA, 3arPA3HSIONINE TPOAYKTHI MUTaHus. Onpenenenue OK 07
00beKTOB OMOC(hepbl | 3arpA3HAIOUIMX XUMHUUECKUX BEIIECTB B MPOJIYKTAaX MUTAHUS, OTPE/IETICHUE BEIECTB, He [IK1.2

3asBJICHHBIX B COCTABE IIPOAYKTOB ITUTAHUSA. [1K3.2

Knaccugukaius nous 1o BUJy M Ha3HAYEHUIO, HCXOJISl U3 XUMHUYECKOT'O COCTaBa. JIP 10
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Wnentuduxaius npoOsl MOYBHI IO €€ XMMHUYECKOMY COCTaBY, OMMCAaHUE BO3MOXKHOCTEN ee
IMPUMCHCHUA.

TpebGoBaHus K Ka4eCTBY OYBBI pa3IMYHOIO HazHaueHusd. Onucanue ocoOeHHOCTeN
HUCIIOJIB30BaHHUA IIOYB B 3aBUCUMOCTH OT TUIIOB, CHOCO6BI YIIYy4lICHUA Ka4YCCTBa I1I0YB B
3aBHCHUMOCTH OT Ha3HAUYCHHUS.

O06J1acTi UCTOIB30BAHUS OPraHUIECKUX YIOOPEHUH B 3aBUCUMOCTH OT KQYE€CTBEHHOT'O COCTABA.
Ornucanmne opraHu4ecKuX yn1oOpeHuil U UX MPUMEHEHHE B 3aBUCIMOCTH OT COCTaBa IOYBHI U €€
Pa3HOBUIHOCTH

Tema 9.1.5.
XuMHuuYecKkui
KOHTPOJIb KayecTBa
MPOAYKTOB MMTAHUS

Conep:kanue y4eOHOT0 MaTepuaJia

B ToM 4nc/ie NPaKTHYECKUX U JJA00PATOPHBIX 3aHATHIA

IpakTnyeckoe 3ansiTue Ne 39

[TpoayKThl NUTaHUS: KAUECTBEHHBIN cocTa. OmpeaencHue 3arpsAa3HsomuX XUMUYECKIX
BEIIECTB B NMPOJIYKTaX MUTAHUS

IIpakTHyeckoe 3ansaTHe Ne 40

Oprannyeckne U HeOPraHuvecKue BellecTBa, BXO/AsIINe B COCTAB NPOJIYKTOB MUTAHMSI.
Onpenenenue cocrtaBa 01101 Ha coJlep:KaHHe MAKPO 1 MUKPO3J1eMEHTOB

Opranuyeckue U HEOPraHMUECKHUE BEIIECTBA, BXOIAIIUE B COCTAB MPOAYKTOB TUTAHHUS.
Omnpenenenue coctaa 010/ Ha COJEpKaHUE MaKpPO U MUKPOJIEMEHTOB. M3yueHue
IPEeUIOKEHHBIX MTperoiaBaTeneM OIro] Ha MpeIMeT XMMUUYECKOTO COCTaBa, ONpeieeHne 10ei
OT CYyTOYHOM HOPMBI MaKpO YU MUKPO3JIEMEHTOB B yKa3aHHOM OJII0fI€.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3314 110 KyJUHAPHON TEMAaTUKE Pa3INYHbIX THUIIOB.
IpakTuyeckoe 3ansaTue Ne 41

HccnenoBanue NnpoayKTOB MUTAHUS HA HAJTHYHE YIJICBOJ0B

HccnenoBanne XUMUYECKOTO COCTaBa MPOIYKTOB MUTAHUS.

HccnenoBanue NpoyKTOB MIUTAHUS HA HAIMYHUE YTIIEBOJIOB.

HccnenoBanue MOJIOYHBIX POJYKTOB HAa HAIWYKE KpaxMmaina. MccrienoBanue npoaykToB Ha
HaJINYUE TIHOKO3bI.

IIpakTuyeckoe 3ansaTue Ne 42

OOHapy:KeHHe HUTPATOB B IPOAYKTAX NUTAHUSA

OO6Hapy’xeHre HUTPATOB B MPOIYKTaX MUTAHUS.

HccnenoBanye MaTepuaaoB MOIYKOIMYECTBEHHBIM METOIOM OIIPEIEIIEHUsI HUTPATOB C
HCIIOJIb30BaHUEM JH(eHnIaMiuHa (KOPHEII0Ibl OBOILEH, JINCThS U KOUEPbIKKa KaIlyCThl, IJI0]IbI
(GpyKTOB). AHANIN3 YPOBHS 3arpsi3HEHUs] HUTPATaMH 110 MHTEHCUBHOCTH OKPAIIMBAHUS
IPOJYKTOB PEAKIUH.

OK 01
OK 02
OK 07
[IK1.1
I1IK3.2
JIP 10
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Tema 9.1.6.
XHUMHYECKHUI aHAJIN3
Mpood MOYBBI

Conep:kanue y4eOHOT0 MaTepHuaJia

B TOM 4Hc/Ie IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI

IpakTnyeckoe 3ansitue Ne 43

IMouBbI: KJaccu(UKANMSA MOYB 10 BUAY M Ha3HAYeHHI0. Oprannyeckue y1o00peHust,
00J1aCTH MX UCII0JIb30BAHMS.

IIpakTyeckoe 3ansaTHe Ne 44

OobsacTu npuMeHeHusi MOYBbI. MuHepabHbIE y100peHus .

O6nactu HazHayeHUs (MPUMEHEHUS) TIOUBbI, UCXOJISl U3 KAUYECTBEHHOTO U KOJIMYECTBEHHOTO
cocTaBa. AHaJIU3 HOPMATUBHON JOKYMEHTAIIUH.

Posib HeOpranmueckux BEIIECTB B KAUECTBE MUHEPAIBHBIX YI0OPEHHUH, yaydIIuTeNei MOUBkI.
CocTaB MUHEpaIbHBIX YAOOPEHUN U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa IMOYBHI U €€
pa3zHOBUAHOCTU. B3anMocBs3b cocTaBa ya00peHnii U UX BIUSHUS Ha BET€TaTUBHbIE CBOMCTBA U
IUIOJIOHOIICHUE PaCcTEHUI

IIpakTHyeckoe 3ansaTHe Ne 45

HccnenoBanue XHUMHYECKOr0 cOCTaBa NPo0 mouBbl. O0OHapyKeHHe HEOPTaHUYEeCKNX
npuMecei B mpodax

[TpurotoBneHune npoObI MOYBBI AJISL UCCIICOBAHUS KUCIIOTHOCTH/IIEIOYHOCTH, HEOPTaHUUECKUX
3arpsi3HeHni. OOHapyXeHHE XJIOPHI- U CYTb(aT-HOHOB B 1pode mouBkl. CocTaBieHnE
ypaBHEHMI peakuuii oOHapyxeHus. CpaBHEHUE MTOJyYSHHbIX MIOKa3aTenel ¢ HOpMaTUBHBIMU
(cTIpaBOYHBIMH) 3HAYCHUSIMHU

IIpakT4eckoe 3ansaTue Ne 46

Onpenenenue pH BogHON BBITSIZKKH NOYBbI, €€ KMCJIOTHOCTH W 1EJT0YHOCTH
Onpenenenne pH BoIHOMN BBITSYKKU MOYBBI, €€ KUCIIOTHOCTH U IEJIOYHOCTH.

HccnenoBanue BOJHBIX BBITSKEK 00pa31[0B FOTOBBIX TOUBEHHBIX CMECeH (11 pa3HbIX THIIOB
pactenuii). Onpeznenenue pH no4YBbI ¢ UCNIOJIB30BAHUEM UHAMKATOPOB. OLIEHKA TUIIOB I10YB B
MIPEICTABICHHBIX 00pasiax (CHIIbHOKHUCIIAs, KUCasl, CIabOKuCas, HEUTpalibHasI, EI0YHast)

OK 01
OK 02
OK 07
[IK1.1
IIK 3.2
JIP 10

JAudpepenuuposan-
HbIH 3a4eT

Coaep:xanue yue0HOro MaTepHaJia

B ToM 4nciie NpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH
IIpakT4eckoe 3ansaTHe Ne 47
O0600111eH1Ee U TOBTOPEHHE Kypca HEOPraHMUECKON 1 OpraHn4ecKol XUMHU

Bcero:

144 gaca
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3. YCJIOBHUA PEAJIN3AIIMA OBIIIEOBPA3OBATEJIBHOM JUCHUILIVHBI

3.1. s peanu3anyd NPOrpaMMbl JUCHUIUVIMHBI JOJLKHBI  ObITH MPELyCMOTPEHbI
cIeylolue crenuaabHble MOMeIeHus :

Peanuszanust nmporpaMMbl yueOHOro mpeamera TpedyeT Haiuuus y4eOHOro KaOMHEeTa XUMUU U
nabopaTopuu.

[Tomemnienue kabuHeTa ynoBiaeTBOpsieT TpeboBaHusAM CaHUTAPHO-IMUAEMUOIOTMYECKUM MTPABHII U
HopmatuBoB (CaulluH 2.4.2. Ne 178-02).

O6opynoBanue y4eOHOT0 KaOMHETa:

1. Mebenb u cranimoHapHOE 000PYyI0BAHHE.

- IOCKa KJ1accHas;

- CTOJI ¥ CTYJ JUIsl IPENO0J1aBaTes;

- I0CA/I0YHbIE MECTa MO0 KOJUYECTBY 00yUarOIINXCs

- IEMOHCTPALMOHHBIN CTOJ;

- KHYDKHBIN 1mKad;

- mKag BBITSHKHOIM;

- mKadbl 1715 XUMAYECKUX PEAKTUBOB U TAOOPATOPHON MOCY/IbI;

- METAJUTMYECKHUH KA JIsI XAMHYECKUX PEaKTHUBOB;

- MOliKa yHUBepcalbHasi,

- CTOJI JJ1 IpUOOPOB;

- 9KpaH;

- HOYTOYK;

- MyJIbTUMEIUHAS YCTaHOBKA,

cTeH] HH()OPMAIIMOHHBIH

2. JlaboparopHoe 000pydOBaHHE W MPUOOPHI: INTATHBBI METAUIMYECKHE C HAOOpOM JANOK H
KOJIEIl, CYLIMJIKA JUIsl CTEKJISHHOM MOCY/Ibl, OTHETYIIUTEINb, KOHTEHHEP C ECKOM, COBOK.

3. JlaGopaTopHble NPUHAAISKHOCTH W JabopaTOpHas MOCyJa: anTedyka Uil OKa3aHUs IMepBOU
MEIMIIMHCKOW TIIOMOIIM MIpH OXorax, Iope3ax, OyMmara UWHAMKATOpHas yHHBepcalbHas, Oymara
¢GmIbTpOBaNIbHAS, BaTa TUTPOCKONUYHAS, JIepXKaTeIH Il IPOOUPOK, epil TPOOUPOYHBIH, eplll MOCYAHbIH,
NAJIOYKU CTEKJIIHHbIE, NMPOOKM pEe3UHOBbIE (pa3HOro AMaMeTpa), ceTka acOecToBas MeTauIMyecKas,
CIMPTOBKH, TPYOKHM CTEKJSHHbIC, IITATUBBI Ul NPOOHPOK, JIOKKU IUIACTMACCOBBIE IS CHIMYyYHX
peaKkTUBOB, NpPOOMPKU JaOOpaTOpHbIE, CTAKaHbl XHWMHUYECKHE, KOJObI, BOPOHKHM KOHHYECKHE
IUIaCTMACCOBBIE, MEPHBIE LIMIMH/PbI, CKITHKYU JJIs1 pEaKTHUBOB, PEAMETHBIE CTeKIIa, paphopoBbIE YaAIIKH
JUISl BBITAPUBAHMUSL, CTYNKH GapdopoBbIe ¢ IECTUKOM, BECHI, PA3HOBECHI.

4. PeakTuBBbl.

AnmroMuHUI Hurpat anromunns

XKeneso Hurpat G6apus

Honun xanus
Cynbpar meau (11)

[nuk Hurpat xanus Kap6onar memu (Il )
Maruuit Hurtpat ammonus OCHOBHOM

Cepa Hurpat HaTpus Kap6onar natpus
Kanenuit XJIOpUI TUTUSA I'unpoxapOonar
Oxcun meau(ll) XJopu1 aMMOHUS HaTpus

Oxcnp Kanbuus
Oxcup xenesa (I11)
Oxcun 6apust

Oxcup ceunia (11)
docdar kampius
®ocdar HaTpus
I'uapodocdat kamus
Huruapodocdar

KaJIbIIUs

Hurpat cepebpa

XII0pua Kajust
XI1opu KaJIbIus
Xnopun 6apus
Xnopun xenesa (1)
XJIOpUJ Maruus
Xnopua memu (I1)
Xopua HaTpus
XJ1opua MHKA
dTopun HaTPUS
bpomua kanus
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Kap6onat ammoHus
KapOonat xamus
Cynbdar KoOanbTa

(1
)

Cynbtar mapranua (

Cynbdar aukens (1)
IMaapocynedart Hatpus
Cynbdat HaTpus
Cynbbar anroMuHHs
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Cynbdar aMMoHUS
Cynbdat xene3a (1)
Cynbdar kanus
I'uapocynbdar xanus
Cynbdar kanbuus
JKenesHbli Kyropoc
[{uHKOBBIN Kymopoc
Cynbdar Maraus
Cynbdur HaTpus
Cunukar HaTpus
Popanng xanus

«CassHCKHMH METUIIMHCKHHN KOJUIEIK)

docdopHas kucimora
bopnas kuciora
I'mapokcun kanus
I'mppoxeun HaTpus
IM'mapokcun kanbius
AMMUaK BOJIHBII
I'excan

I'mroko3a

['munepun
dopManuH
MypaBbuHas KUCI0Ta

IMuknorekcan
N30amMuiioBbIi ciupT
N300yTrII0BBIN CIUPT
H-OytumnoBsiii coiupt
®enon

OneuHoBas KuciIoOTa
AMUHOYKCYCHast

KHCJI0Ta

ITaneMuTHHOBAA

KHUCJI0Ta

CTCapI/IHOBaSI KHCJIOTa

Kanui YkcycHas Kuciora Caxapo3sa
JKEIIE30CUHEPOAUCTHII AHUIMH Kpaxman
AJIOMOKaJIHEBBIC Aneton DTaHoI.
KBAaCIIbI Jnxnopatan MeTtunopanx
CepHas kuciora Tonyon Oenondranenn
ConsHas kuciora VYruepon YHuBepcanpHas
A3OTHas KucjIoTa YETBIPEXXJIOPUCTHIN WHIUKATOpHasi Oymara

5. Y4eOHo-HarsIHbIe TOCOOuS:

- IVIOCKOCTHBIE CpecTBAa O0YUYEeHHU: KOMIUIEKThI Ta0au1 1o TemaM «MeTaiibly, «Hemeramns»,
- [lepuoguyeckas cucreMa xumuyeckux aemeHTos [[.M. Menzeneesa,

- Tabnuna «PacTBOPUMOCTh KUCIIOT, OCHOBAaHUI, CoJei»,

- IOPTPETHI YUCHBIX.

- BUACO(PHUIBMBI,

- CJIaii] — MpE3EHTAaLNH,

HaOOPBI HIAPOCTEPHKHEBBIX MOJIEIEH MOJIEKYJI, MOJIEIN KPUCTANIMYECKUX PEIIETOK,

6. TexHUuyecKue cpescTBa 00yUEHHUS:

MYJIbTUMEMIHAs YCTaHOBKA (HOYTOYK, SKpaH, MPOEKTOP).

3.2. UupopMmannoHHOe oOecnedeHne peajn3aui NporpaMMbl

Jia peanuzanuu nporpamMmbl OuOmuoTeuHbll (GoHA 00pa3oBaTENbHON OpraHU3alluu JIOJIKEH
UMETh TIeYaTHbIE W/WIM DJIEKTPOHHBIE 0Opa3oBaTelbHbIE H HMH(DOPMALMOHHBIE pPECypChl s
UCTIOJIB30BaHUS B 00pa30BaTEIBHOM IPOIECCE.

3.2.1. OcHOBHBIE T€YATHBIE H3TAaHUSA

labpuensu O.C. Xumust: y9eOHUK ISl TTPOPECCUl U CHEIHAIBHOCTEH €CTECTBEHHO-HAYYHOTO
npodmis / O.C. 'abpuensH. — M.: Akanemus. 2017.

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH

1. EnuHoe okHO aocTyna K o0pa3oBaTelbHbIM pecypcaM. bubnuoreka [DnekTpoHHBIH pecypc]. —
URL: http://window.edu.ru/window/library

2.®enepanbHblii  moptan  «Poccuiickoe obOpasoanue». -URL  http://www.edu.ru/ -Tekcr:
3JIEKTPOHHBIMN.

3.®enepainbHblil IGHTP HHOOPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL: http://fcior.edu.ru /
- TeKcCT: 37IeKTpPOHHBII
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBINOBPA3OBATEJIBHOU JUCIIAIIJIMHBI

KoHTposb 1 olLieHKa pe3ynbTaToOB OCBOEHUS 00111€00pa30BaTEIbHON TUCHUIUIMHBI PACKPBIBAIOTCA
yepe3 AMCLUUILTUHAPHBIE pe3ysbTaThl, HAIpaBlieHHbIe Ha (OPMUPOBAHHUE OOIIUX U MPO(PECCHOHATBHBIX
KOMIIETEHIIUH 10 pa3JienaM U TeEMaM coepkKaHHsl yueOHOro Marepuaia.

MIEPUOTUYECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB
J.1. MenneneeBa

Oomas / Pa3nesn / Tema PesyabTaT 00yuenust Tun oneHoOYHBIX
npogdeccuona MeponpUusTHIA
JbHas
KOMIIeTeHIUsl
Pa3nes 1. OcHoBBI ®opmympoBaTh 0a30BbIe
CTpOeHus NOHSATHS U 3aKOHBI XMMHH
BellecTBa.
OK.01 1.1. Ctpoenue aToMOB CocTaBiATh XUMUUYECKHE 1. Tect «CTpoeHue aTOMOB
XUMHUYECKUX 3JIEMEHTOB U | POPMYJIbl COETMHEHUN B XUMHUYECKUX 3JIEMEHTOB U
MPUPOIa XUMHUECKON COOTBETCTBUU CO CTETIEHbIO | IPUPOJIa XUMHUUYECKOM
CBSI3U OKHCJIEHUS] XUMHUYECKHUX CBS3U».
AIIEMEHTOB, UCXOJIS U3 2. 3ajaym Ha COCTaBIICHUE
BaJICHTHOCTH U XUMHUYECKUX GOpMYIT
AIIEKTPOOTPHUIATETLHOCTH JIBYXaTOMHBIX CO€IMHEHUN
(okcu10B, CyNIb(PUIOB,
TUAPUJIOB U T.I1.).
OK 01 1.2. llepuoanueckuii Xapaxkrepus3oBarhb [IpakTuko-
OK 02 3akoH u Tabmuna J.1. XUMHUYECKUE DIIEMEHTHI B OPUEHTHUPOBAHHBIC
Menneneena COOTBETCTBUU C UX TEOPETUUECKHE 3a/IlaHus Ha
MIOJIO)KEHHUEM B XapaKTepU3alnio

XHMUYECKHUX DJIEMCHTOB:
«Meramyeckue /
HEMEeTaJUIMYSCKUe
CBOICTBA,
3JIEKTPOOTPUIIATEIHHOCTD U
CPOJCTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MIOJIOXKCHUEM B
MIEPUOIUYECKON CHCTEME
XAMUYECKHUX DJIEMESHTOB
J.W. MenneneeBay.

Paznen 2. Xumuueckue
peakuun

CocTaBisiTh ypaBHEHUS U
cXeMbl XHMHYECKHX
peaxkumii.

KourpoJubsHas padora
«CTpoeHne BelecTsa u
XHMHYECKHe PeaKkIum»
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OK 01

2.1. Tunbel XUMHUYECKUX
peakuuii

CocTaBisATh peakuu
COCIIMHEHUS, Pa3JIOKEHUS,
obMeHa, 3aMelleHs,
OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIbHbBIE
pEaKIuy ¥ peakiuu
KOMILJIEKCOOOpa3oBaHus (Ha
npuMepe
T'HJIPOKCOKOMILJIEKCOB
TIOMUHMS U [IUHKA) C
y4acTUEM HEOPraHUYeCKUX
BEIIICCTB

1. 3amaum Ha cocTaBICHUE
YPaBHEHUH PEAKLIUN:

— COCMHEHMSI, 3aMEeILeHUS,
pasnoxeHusi, o0OMeHa u
peakuuii ¢ yyactueM
KOMIUIEKCHBIX COEIMHEHUH
(Ha mpumepe
TUAPOKCOKOMILIEKCOB
QATIOMHUHUS U LIUHKA);

— OKUCJIUTENIBHO-
BOCCTaHOBUTEJIbHBIX
peaKuurii C HCIIOJIb30BAHUEM
METO/1a JIEKTPOHHOTO
Oajanca;

— C y4acTHeM KOMIUIEKCHBIX
coeMHEeHu! (Ha mpuMepe
TUIPOKCOKOMITIIEKCOB
[IMHKA U aJTFOMUAHHS).

2. 3ajauu Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIu COeTMHEHHUS;
MaccoBOH WJIM 0ObEMHOM
JIOJIA BBIXO0J1a MIPOJIYKTa
peaKIuy COeAUHEHUS OT
TEOPETUUECKH BO3MOYKHOTO;
00BEMHBIX OTHOILICHUI
ra3oB; KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOJIHBIX
BEILIECTB U MPOJTYKTOB
peaxiuu; Macchol (00beM,
KOJIMYECTBO BEILIECTBA)
IPOJIYKTa PeaKLuu, eCiIu
OJIHO U3 BEIIECTB JIaHO B
BUJIE pacTBOpa ¢
ONpeAETICHHON MacCOBOM
JI0JIE paCTBOPEHHOTO
BEIIIECTBA.

OK 01.

2.2.0neKxTponuTu-
yecKast JUCCOIUAIUS U
HOHHBIA OOMEH

CoCTaBsTh ypaBHCHHS
XUMHNYCCKUX peaKHI/II/I
HOHHOI'0 OOMeHa C
y4acTHEeM HEOPraHHYECKUX
BEIIECTB

1. 3amanus Ha cocTaBlICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peakiuii C yyacTueM
OKCHJIOB, KHCIIOT,
OCHOBaHUI U COJIEeH,
WOHHBIX peakInuu
TUAPOIIN3a COJIEH,
YCTaHOBJICHUE U3MECHECHHSI
KHUCJIIOTHOCTH CPEJIbI.

2. JJabopartopnas pabota
«Peakuuu ruipoamnza.
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Pasznea 3. Ctpoenue u
CBOMCTBA
HEOpPraHu4ecKMuX
BellleCTB

HccaenoBatrsb cTpoeHue u
CBOMCTBA
HEOPraHN4eCKHUX BellecTB

KonTpoasHas pabora
«CmoiicTBa
HEOpPraHuYecKHX
BeEILECTB»

OK 01
OK 02

Kinaccudukanms,
HOMEHKJIATYpa U CTPOCHHE
HEOPraHMYECKUX BEIIECTB

Knaccudumnuposats
HEOpraHUYECKUE BELIECTBA
B COOTBETCTBUU C UX
CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTraHUYECKHUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYITBI UITH
COCTaBJICHHE XUMUYECKON
(bopMyIIBI HCXOIS U3
Ha3BaHUS BEIIECTBA 110
MEXKIYHAPOIHOM WU
TPUBHUAIBHON
HOMEHKJIAType».

2. 3ajauu Ha pacyer
MaccoBOH 10JM (Macchl)
XUMHYECKOT0 AJIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aaaHus
1o KJaccupuKamuu,
HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPTaHWYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTdeckue 3a1anust
Ha OINpeeIeHNE
XUMHYECKOH aKTUBHOCTH
BEILECTB B 3aBUCUMOCTHU
BHJIa XUMHUYECKOM CBS3U U
TUTIA KPUCTAJUTUYECKOM
pemeTKu

OK 01
OK 02

3.2. ®U3UKO-XUMHUUECKUAE
CBOMCTBA HEOPTraHUYECKUX
BEILECTB

YcranaBiuBaTh
3aBHUCUMOCTh (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPTraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTAJUIMYECKOUN pelIeTKH

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIECH».

2. 3aga”usa Ha COCTaBIICHUE
YpaBHEHUN XUMUYECKUX
peakIuil ¢ yyacTUEM
MPOCTBIX U CIOXKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
9JICMCHTOB,;
HEOPTaHUYECKHUX KHUCIIOT,
OCHOBaHU# 1 aM(OTEPHBIX
THUAPOKCHJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPUIYIOIIUX UX
CBOICTBA U CIIOCOOBI
TTOJTYYCHUSI.
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3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKUX BEILIECTB.
4. JlaboparopHas pabota
«CBOICTBa METAJIIOB U

HEMETAJIOBY.
OK 01 3.3. IIpou3BoACTBO OO6ocHoBBIBaTh 3HaueHue U | [IpakTuko-
OK 02 HEOPraHWYECKUX BEIIECTB. IIPUMEHEHNE OpPUEHTUPOBAHHBIE 3a]IaHUS
3HaueHKe U IIPUMECHEHHE B HEOpPraHMYeCKUX BEIIECTB B | II0 COCTaBJICHUIO
ObITy U HA IPOM3BOJICTBE OBITOBOI U XMMHYECKHUX PEaKLUi C
IIPOU3BOJCTBEHHOMN Y4aCTHEM HEOPTaHMYECKUX
JIeATETLHOCTH Y€JIOBEKA UX | BEIIECTB, UCIOJIb3YEMbIX
(bU3UKO-XUMHYECKUMU JUISL UX UICHTU(UKALIUY U
CBOMCTBaMH. MIPOMBIIIUICHHBIX CIIOCOOOB
MOJIyYEHHUSI.
Pasnen 4. Ctpoenue u HccaenoBars crpoenue 1 | KonrposabHnasi padora
CBOMCTBA OPraHMYEeCKUX | CBOMCTBA OPraHM4YeCcKHX «CTpoeHne U CBOMCTBA
BelleCTB. BellleCTB OPraHMYecKuX BelecTB»
OK 01. 4.1. Knaccudurarmsi, Knaccudumnuposats 1. 3aganus Ha cocTaBlIeHHE
CTpPOCHHE U HOMECHKJIATypa OpraHWYECKHE BEIECTBA B Ha3BaHUW OPraHUYECKUX
OPraHNYCCKUX BCIICCTB COOTBETCTBHUU C UX COETUHEHUH I10
CTPOCHUEM TPUBHAIILHON WIH
MEXKTYHapOIHOMU
CHUCTEMaTUYECKOMN
HOMEHKJIaType.
2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAILLEHHBIX
CTPYKTYPHBIX (OpMYyII
OpraHUYECKUX BELIECTB
OTJIETTbHBIX KJIACCOB.
3. 3aauu Ha onpeaeneHue
npocreien GopmyIibl
OpraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 DJIIEMEHTHOTO
coctana (B %).
OK 01 OK 02 | 4.2. CsoiicTtBa YcranaBiIuBaTh 1. 3amagus Ha cocTaBiIeHHE

OpraHU4YeCKHUX
COE€IUHEHUN

3aBHCHUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
OPraHUYECKUX BEUIECTB OT
CTPOEHUS MOJIEKYJI

YpaBHEHUN XUMUYECKUX
peakuil ¢ yyacTuEM
OpraHMYECKUX BEIECTB Ha
OCHOBAHHWU UX COCTaBa 1
CTPOECHHUS.

2. 3agaHusg Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peakuuii,
WJUTIOCTPUPYIOLIHUX
XMMHYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHHUS TaHHBIX
pEaKLHil U TEHETUYECKOU
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CBS3U OPraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YPaBHEHUSIM PEAKLIMM C
y4aCTHEM OPTaHMYECKUX
BEIIECTB.

4. JIaboparopnas paboTa
«Ilonydenue sTuneHa u
W3Y4YEHUE €r0 CBOMCTBY.

OK 01 OK 02 | 4.3. Opranuueckue Ob6ocHoBbIBaTh 3HaueHue u | [IpakTuko-
BEILIECTBA B IIPUMEHEHNE OPTaHUYECKUX | OPUEHTUPOBAHHBIC 3a/1aHUS
KU3ZHEIESITSIIbHOCTU BEIIIECTB B OBITOBOM U 10 COCTaBIJICHUIO
yenoBeka. [[pon3BoacTBO | IPOU3BOACTBEHHOMN XUMHUYECKUX PEAKLUH C
Y IPUMEHEHNE JIeATETLHOCTH YEJIOBEKA UX | y4ACTUEM OPraHUYECKHUX
OpPraHUYECKUX BEIIECTB B | (DU3UKO-XUMUYECKIUMHU BELIECTB, UCIOJIb3YEMbIX
MIPOMBIIIIICHHOCTH CBOMCTBaMHU JUTSL X UJICHTU(UKAIIY B
OBITY U TPOMBINIJICHHOCTH.
Pasznen 5. Kunernueckue | MUcciaenoBarb paBHoBecue | KonTposabnasi pabora
U TEPMOAMHAMHUYECKHE U CKOPOCTH XMMHYeCKHX «CKOpPOCTh XUMHYECKOH
3aKOHOMEPHOCTH peakiuii peakuuu U XuMHYecKoe
NPOTEeKAHUS paBHOBecHEe»
XUMHYECKHX pPeakuuii
OK 01 OK 02 | 5.1. Kunernueckue UccnenoBats BausiHuE 1. JTaboparopnas pabora
3aKOHOMEPHOCTH KOHIIEHTPALlUU — «Onpenenenue
HPOTCKaHNA XUMHICCKUX pearupyromux BEIECTB U 3aBUCUMOCTU CKOPOCTHU
peakiui TEMIIEpaTyphl HA CKOPOCTh | pEaKUUU OT KOHLICHTPALUH
XUMHUYECKUX PeaKni pearupyroumx BEIIeCTBY;
— «Omnpenenenue
3aBUCUMOCTH CKOPOCTHU
peaKkIu OT TeMIIEpaTyphI».
2. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKUE 3aaHusl Ha
aHayn3 (aKTopoB,
BIIUSIOIINX HA U3MEHEHHE
CKOpPOCTH XUMHYECKOU
peakuuu
OK 01 OK 02 | 5.2. Tepmoaunamuyeckue HUccnenosaTs BIUsHUE 1. 3agaun Ha pacyeTsl

3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYIECKIX
peakuuii. PaBHoBecue
XUMHUYECKUX peakuil

W3MEHEHUS KOHIICHTPAIU!
BEILIECTB, PEAKIIMU CPEbl U
TEeMITepaTyphbl Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI

TEIUIOBbIX 3((HEeKTOB
XUMHUYECKUX PEaKui u
olpeziesieHue TUIAa PeaKuu
(o termoBomy ddexTy:
9K30- ¥ 3HJOTEPMHUUYECKHUE).
2. IIpakTuko-
OpUEHTUPOBAHHBIE 3aaHUS
Ha MMPUMEHEHUE MTPUHITUTIA
Jle lllaTense mis
HaxO0>KJICHUS HAIPABIICHUS
CMEUIEHUsI PaBHOBECHUS
XUMHYECKON peaKIuu U
aHanu3 (paKkTopoB,
BJIMSAIONINX HA CMELEHUE
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XUMHAYECKOTO PaBHOBECHSI.
3. JIaboparopHas pabota
«M3yvenune BIUSHUS
pa3nu4HbIX (PaKTOPOB HA
CMEIICHHE XUMUYECKOTO
paBHOBECHSI.

Pa3znen 6. lucnepcHbie
CHCTEMBI

HccaenoBats qucnepcHbie
CHCTEMBI

KonTpoasHnas pa6ora no
TeMe «JlucnepcHble
CHCTEMBbI»

OK 01 OK 02 | 6.1. lucniepcHble cucTteMbl | Pa3nuuaTh HCTUHHBIC 1. 3agaun Ha
1 (aKToOphI UX pPacTBOPBI, KOJUIOUIHBIE IPUTOTOBJIEHUE PACTBOPOB.
YCTOMYHBOCTH pacTBOpHIL U 2. [IpakTuko-
rpy0oaucCIIepCHBIE CUCTEMBI | OPUEHTUPOBAHHBIC
Ha OCHOBE XUMHUYECKOTO pacueTHbIe 3a/1aHus Ha
JKCIIEpPUMEHTA JCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbI€ B OBITOBOM U
IIPOU3BOACTBEHHOMN
JIESITEJIbHOCTH YEJIOBEKa
OK 01 6.2.MccnenoBanue HccnenoBath pusuko- JlaGopaTopHas pabora
CBOWCTB JUCIIEPCHBIX XAMHYECKHUE CBOMCTBA — [IpuroroBnenue
cucTeM pa3IMYHBIX BUJIOB pacTBOpOB;
JIACTIEPCHBIX CUCTEM — HUccaenoBanue
JIUCIIEPCHBIX CUCTEM.
Paszpnen 7. KayectBennbie | MccienoBarthb cBoiicTBa
peakuuu 00HApPYKeHUsA OPraHMYeCcKux U
OpPraHuYecKux u HEOPraHN4YeCKHUX BellecTB
HEOPraHu4ecKHuX C HCIOJIb30BAHHEM
BellecTB Ka4yeCTBEHHbIX pPeaKkiui
OK 01. 7.1. OOHapyxeHue HccnenoBath kauecTBeHHble | 1. JlTabopaTopHas pabora
HEOPTraHUYECKUX peaKIy HEOPTaHUYECKUX — AHaJTUTHYECKUE PEaKIuu
KaTUOHOB U AaHUOHOB BELECTB kaTuoHOB [-VI rpymni;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. IlpakTyeckue 3a1aHus
Ha COCTaBJIEHUE YpaBHEHUI
peakuuii oOHapyKEeHUS
KaTUOHOB [-VI rpynmn u
AQHWOHOB, B T.4. B
MOJIEKYJIIPHOM U HOHHOU
dhopmax.
OK 01. 7.2. ObHapyxeHue HccnenoBath kauectBeHHble | 1. JlJabopaTopHas pabora

OpraHNYECKHX BEIIECTB
OTCIbHBIX

KJIaCCOB C
HMCIOJb30BaHUEM
Ka4eCTBEHHBIX PEaKIUii

peaKIH OPraHuYECKUX
COEMHEHUH OTEIIbHBIX
KJIaCCOB

— KauecTBeHHBIE peaknnu
Ha OTJEIIbHBIE KIIACCHI
OpraHUYECKHUX
KauecTBeHHsIll aHAIN3
OPraHUYEeCKUX COCTUHEHUHN
10 (QyHKIIMOHAJIEHBIM

TpyIIIaM.
2. IlpakTyeckue 3a1aHus
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Ha COCTaBJICHUE
Ka4ECTBEHHBIX PEAKLIUI
0oOHapyXeHHS
OPraHUYeCKUX COCTUHEHUHN

[MpuxiaagHoit MoayJIb

Paznea 8. OuenuBaTh nocJjaeaAcTBUsl | 3ammTa Keiica (C yueTom
Xumus B ObITY U OBITOBOI U Oynyiuei
NMPOU3BOJACTBEHHOM NMPOU3BOJACTBEHHOM npogdeccuoHaIbLHOM
JAesITeJIbHOCTH YeJIOBeKa | 1eATEJIbHOCTH YeI0BeKa ¢ | IeATeJIbHOCTH)
MO3UIUI IK0JIOrHUeCKOit
0e30macHOCTH
OK 01 OK 02 | Xumus B ObITY U OneHuBaTh MOCIEICTBUS Keiic (¢ yuerom Oynymieit
OK 04 OK 07 | npou3BOJACTBEHHOU OBITOBOM U npodeccnoHaIbHON
[IK 1.1 NEATEIbHOCTH YEI0OBEKA MPOU3BOJACTBEHHOM JEATETLHOCTH)
IIK 1.2 JIESTCILHOCTH YSIOBEKA C Bo3MoxHBIE TEMBI KEHCOB:
[IK2.2 HO3UIIMHA DKOJIOTHUYECKOH 1. IToremnenue kiumara u
0e30macHOCTH BBEICBOOOYKICHHE Ta30BbIX
THUAPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ajs
aBHa-, MalIdHO- U
IPUOOPOCTPOCHUS.
3. HoBble maTepuaisl ajis
COJIHEUHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
pPaCTUTENBHBIX TPENapaToB.
Pa3pea 9.1. HNurepnpernposarb
HccaenoBanue n XHMHUYecKHe NMpouecchbl U
XHMHYECKHI aHAIn3 siBJIeHUs B Ouocepe
00bexTOB OHOchepbl
OK 01 9.1.1. OcHOBBI BBITTOIHATE TOJIHBIN LUK 1. JTaboparopHast paGota
K 1.1. 71a00paTOPHOM MPAKTUKH B | SKCIIEPUMEHTAIBHOIO «OCcHOBBI TaOOpaTOpPHOI
IIK 2.2. npodeccnoHaIbHBIX HUCCICA0BAHUS C MPAKTUKN.
naboparopusx cOOJII0ZICHUEM MTPaBUII 2. TunoBsle pacyeTsl MO
0€30MacHOro OOpaIeH s ¢ | TEeMaTHUKe SKCIIEPUMEHTA.
BEIIIECTBAMH U 3. 3agaun Ha BEIYUCIICHUE
1ab0paTOpHBIM CpPEIHEero 3HaYeHus
00opyIoBaHuEM AKCTIEPUMEHTATbHBIX
JAHHBIX, TOTPEITHOCTH.
4. ITpencraienue
Pe3yIAbTAaTOB IKCIIEPUMEHTA
B paznuyHO# dopme
(Tabnwuia, rpaduk, OTUET,
TOKJIaJ1, IPE3CHTAIHS).
OK 01 OK 02 | 9.1.2. Xumu4ueckuii HccnenoBaTh XUMHUYECKHUI 1. Tect «CBoiicTBa U COCTaB
OK 07 aHaiu3 Mpo0 BOJIBI coCTaB TIpod BOBI BOJIBIY.
IIK 1.1 2. 3amanne « X UMHUYECKHH
IIK 3.2 COCTaB BOJIbI, TUII BOJBI 1
IIK 2.2 CIOCOOBI €€ TPUMEHEHHSD»

(c uconp30BaHUEM
HOPMATUBHBIX
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JIOKYMEHTOB).

3. IlpaxTuko-
OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3aaHusl Ha
COCTaB BOJbI U CIIOCOOBI
BBIPAKEHUS KOHLIEHTpaLUn
U TiepecyeT KOHIEHTpaui
(c ucnonp3oBaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa

— OuucTKa BOJBI OT
3arpsi3HCHUM;

— Onpenenenue pH Boab! n
€€ KUCIOTHOCTH;

— OnpeienieHne KeCTKOCTU
BOJIBI M CIIOCOOBI €€
YCTpaHEHHUSI.

OK 01 OK 02
OK 07
IIK 1.1
[IK 3.2

9.1.3. Xumuueckuii
KOHTPOJIb
Ka4yecTBa
MIPOIYKTOB
MMATAHUS

UccnenoBats XUMHUYECKUXUM

niediaci KOpIPOIEEANECTBA 1]

COCTaB NPOAYKTOB NN TAHHATAHHAOPIraHUYCCKUEC BCIICCTBA,

BXOJISIIIINE B COCTAB
IPOJYKTOB ITUTAHUS.

2. ITpakTuko-
OpPUEHTHPOBAHHBIE 3a/1aHUS
0 KyJTMHApHOU TeMaTuKe.
3. JlaboparopHast pabota

— OOHapy>keHHe HUTPATOB B
MPOAYKTaX MUTAHUS;

— HCCIIeZIOBaHUE MPOAYKTOB
MTUTaHUS HA HAJTM4YHUe
yTJI€BOAOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha
HaJIM4Ke YIrieBOI0B
(xpaxmai, IJII0K03a,
caxaposa).

DOTYK

OK 01 OK 02
OK 07
IK 1.1
I1K 3.2

9.1.4.XuMuueckuii aHaan3
po0 MOYBHI

UccnenoBats, XuMHYECKUN
COCTaB MpOO MOYBbI

1. Tect no Teme
«XMMHUYECKHN COCTAB
HEOpPraHUYECKUX U
OpPTraHUYeCcKUX yI10OpEeHU».
2. 3aganne «B3anMoOCBA3E
COCTaBa MOYBbI, TUI TTOYBbI
U €€ Ha3HAYCHUS.

3. JJaboparopHas paboTa
(1a BBIOOD):

— OOHapy>xeHue
HEOPraHWYECKHUX ITpUMecen
B IIp0o0ax MoyBkI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHUCJIIOTHOCTH U
LIEJIOYHOCTH
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5. JOIIOJIHEHUSA U UBSMEHEHUSA
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