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CocraBurean: JlactuBka M.M., npenojasate. Ak «CasgHCcKui

MEJIMIMHCKUH KOJIIEIN.

PaGouas nporpamma pa3zpaboTaHa Ha OCHOBE JJOKYMEHTOB: //

- (¢eneparbHOro rocy/JapcTBEHHOr0 00pa3oBaTeIbHOrO CTaHAApPTa CpEIHEero
npodeccuoHanpHoro obpasoBanuss 1no cnenuansHocTH 31.02.01 JleueGnoe neno,
yTBEPKJ€HHOro npukazoM Munucrepcersa npocseuienust PO or 4 urons 2022r. Ne 526.

- (enepanpHOro rocyAapcTBEHHOro 0OOpPa30BaTENIBHOTO CTaHAApPTa CPEIHEro
ob1iero o6pa3zoBaHusi, yTBEPXKIEHHOTO NpuKa3zoM MuHnucrepcTsa npocsemienust PO ot 17
Mast 2012r. Ne 413.

- IpUMepHO# paboyeil mporpamMmbl 0011e00pa30BaTENBHON TUCIMIUTHHBI «XHUMUSD)
yriyONeHHbI  ypOBeHb ISl TNpPO(eCcCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHU3alui,
yrBepxkaenHoi ®I'BOY JITO «MHCTUTYT pa3BUTHS MPO(ECCHOHAIBHOTO 00pa3oBaHUs»
npotokoi Ne 14 or 30 HosiGpst 2022r.

- JoKalbHOro HopMmatuBHOro akra «llomoxxenune o pabodeir mnporpamme
miucuuruinibl U npodeccuonanbHoro mMonyist OI'BIIOY  «CasHckuit MeQULIMHCKUH
KOJLITEDK.

- yuebHoro rurana OI'BITIOY «CastHckuit MEIMIMHCKUAN KOJUIEIDKY.

CozepxaHue TPOrpaMMBbl peaqu3yercs B IIPOLecce OCBOEHHs 00ydarolMMHUCs
OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl CPeTHEro MpoecCHOHAIBHOr0 00pa3oBaHus 110
criequanbHocTi 31.02.01 JleweGHoe neno B coorBercTBUU ¢ 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:

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XUMHUS»  SBISETCs  00s3aTeNIbHOM  4acThio
00111€00pa30BaTENLHOTO IIMKJIa OCHOBHOM 00pa3oBaTenbHON nporpammsl B coorBercTBU ¢ @I'OC CIIO
no crneruanbHocTu 31.02.01 JleueOHoe aenno, m3ydaeTcs oOyJaroIIMMUCS Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBanus Ha 1 kypce B 1 m 2 cemecrpax. PabGouass mporpamma cocTtaBiieHa Ui OYHOH (POPMBI
00yJeHwUsI.

1.2. Heap u niianHupyemblie pe3yabTaThl 0CBOEHUS JUCHUILINHBI:

1.2.1. Heau AuCOMILIAHBI

dopMHUpOBaHUE Y CTYICHTOB XMMHUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa
KaK OCHOBBI TPHUHITHS PEIICHUH B >KM3HCHHBIX W IMPOW3BOJCTBEHHBIX CHTYAIMSIX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOTHOM cpee.

3amaun JUCHMILINHLI.

1) chopmMupoBaTh MOHUMaHNUE 3aKOHOMEPHOCTEH MPOTEKAHKUSA XMMHUYECKUX MTPOLIECCOB M SBJICHUI
B OKpYXalomel cpeze, I[EeJOCTHOM HAayYHOW KapTUHBI MHpa, B3aUMOCBS3M W B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTH YMEHHS MIPOBOJUTH PACUETHI IO XUMHYCCKUM (POpMYTaM U ypaBHEHUSM XUMUICCKUX
peaxiuil, MIaHuPoOBaTh U UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TPOBEACHUS XUMHUYECKHX 3KCICPUMEHTAIBHBIX WCCICIOBAHUMA C
coOI0OZICHUEM MPaBUJI OE30MaCHOTO OOPAIEHUS C BEIECTBAMH U TaOOPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMCHHS aHAIM3UPOBAThH, OICHUBATH, TPOBEPSITh HAa JOCTOBEPHOCTH M 0000IIATH
uH(GOPMAIIHI0 XUMHYECKOTO XapaKTepa U3 pa3IuuHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS TPOTHO3UPOBATH TOCICACTBUS CBOCH NEATEIHPHOCTH W XUMHUYECKHX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmMHupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTHKCHUH XUMHUYCCKOW HAYKW W TEXHOJOTHH s
pa3BUTHS COLIMATBFHON U TIPOU3BOCTBEHHOM cdep.

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
po(hecCHOHATBHBIX KOMIIETCHIIUN.



HauMeHnoBanue u Koja

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIUIIHHBI

KOMIIETeHIH U Oo6ume JAucuunimHapHble
OK 01. Beibupars cnocoObl | B yacTu Tpy10BOro BOCIIUTAHUS . - BJIJIETh CUCTEMOM XMMUUYECKUX 3HAHMI, KOTOpas BKJIIOYAECT:
pelieHus 3a/1a4 | - TOTOBHOCTb K TPYAY, OCO3HaHUE IIEHHOCTHU | OCHOBOIIOJArallIre MOHATUS (XUMUYECKHM 3JIEMEHT, aToM,
npodeccuoHanbHOM MacTepcTBa, TPYI0II00ue; JJIEKTPOHHAsE 00o0Jl0oYKa aroma, S-, P-, O-3JI€KTPOHHBIC
NESATCIIbHOCTH TPHUMEHUTENBHO | - TOTOBHOCTh K  AQKTUBHOW  JCSITENBHOCTU | OpOMTanM  aTOMOB,  HMOH,  MOJIGKyJda,  BaJCHTHOCTD,
K pa3JIMYHbIM KOHTEKCTaM. TEXHOJIOTUYECKOU u COLIMATBHOMN | BJIEKTPOOTPUIATENIbHOCTh, CTEIEHb OKHCIIEHUS, XUMHYECKas

HaIIpaBJICHHOCTH, CIIOCOOHOCTH HHULIMUPOBATh,

IUIAaHUPOBaTh U CaMOCTOSITEIbHO  BBIIOJHSTH
TaKylo JesITeIbHOCTD;

- UHTEpec K pa3IUYHbIM chepam
npodecCHOHATLHOM JIeATEIILHOCTH,

OBinajgeHne  yHHBepCAJIbHBIMH  y4eOHBIMH
NM03HABATEJILHBIMH AefiCTBUSIMU:

a) 0a30Bble JOrnYecKHe AeiiCTBHU:

- CaMOCTOSITEIILHO bopmynHupoBaTh U

aKTyaJIM3UpOBaTh MpPOOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

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

- ONpeAeNsTh WEeIH JEITeIbHOCTH,
napaMmeTpbl U KPUTEPUHU UX JOCTHUKCHHUS,
- BBIABJIATH 3aKOHOMCPHOCTU U IPOTHBOPCUHA B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTH KOPPECKTUBLI B ACATCIIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISM,
OIICHUBATb PUCKU HOCJ'ICI[CTBI/II\/'I ACATCIIbHOCTH,

- pa3BUBaThb KpEAaTUBHOE MBIIUIICHUE TMpU
PEIICHUHN XU3HCHHBIX np06neM.

0) 0a30BbIe HCCIeN0BATENbCKUE I€iiCTBUS .

- BJIQJICTh HAaBBIKAMHU Y4eOHO-HCCIICIOBATEIIbCKON
U TPOEKTHOW  JEATENbHOCTH,  HaBBIKAMHU
paspernieHus mpooem;

- BBIABIATH MPUYUHHO-CIICACTBEHHBIE CBS3U U
AKTYaJIM3UPOBATh 3aJla4y, BBIABUT'aTh 'MIIOTE3Y €€

3aJaBaTb

CB$I3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00beM, YTIepOIHbIN
ckener, (yHKUMOHANbHAS TpYIIa, paauKal, H30Mepus,
M30MEPBbI, TOMOJIOTMYECKUN PpAJl, TOMOJIOTH, YIJIEBOAOPOJBI,
KHUCIIOPOJI- M a30TCOJEpIKalllie COeNUHEHHUs, OUOJIOrMYecKu
aKTUBHbIE BellecTBa (YyIJIeBOJbl, HUpbI, OEIKH), MOHOMEp,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTATMYECKAs PEIICTKA, TUIhl XUMHUYECKUX
peakiuii  (OKUCIMTEIbHO-BOCCTAHOBUTENBHBIC,  JK30- U
SHJOTEPMUUYECKHE, PEaKIMd HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEJIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JUCCOLMAlUs, OKHMCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peaKIK, XMMHYECKOe DPaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsI XHUMHUYECKOTO CTPOEHUS OpraHU4YecKHX
BeniectB  A.M. DbytiepoBa, Teopus 3IEKTPOIUTUYECKOU
nuccoumanuu, nepuoanyeckui 3akoH .M. Mengeneesa,
3aKOH COXpPaHEHHUsSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3bIK  XMUMHH, (DAKTOJIOTHYECKUE CBEACHUS O CBOMCTBAX,
cocTaBe, TIIOJIyueHMM M  O€30MacHOM  MCIOJIb30BaHUU
BOKHEUIIINX HEOPTaHMYECKUX W OpPraHWYECKUX BEIIECTB B
OBITY U TIPAKTHUECKOH 1eATETHbHOCTH YEJIOBEKa,;

- YMETh BBISBIISAITh XapakTEpHbIC MPHU3HAKH M B3aUMOCBS3b
M3YYEHHBIX MOHATUNA, IPUMEHATh COOTBETCTBYIOIINE MOHSATHUS
MpU ONMHWCAHUM CTPOEHUS W CBOWCTB HEOPTaHHMYECKUX W
OpPraHMYEeCKUX BEUIECTB M UX [MPEBpAIICHUI; BBISIBIAThH
B3aUMOCBSI3b ~ XMMHYECKHUX 3HAHUW C TOHATUSIMH H
MPEACTABICHUSAMU APYTUX

€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yYMeTb  HCHOJb30BaTh  HAMMEHOBAHUS  XHUMHUYECKHX
COCIMHEHUN MEXKIYHApOJHOTO COK3a TEOPETHYECKOW |
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pelIeHus, HAXOIUTh apryMEHTBI JUTST
JIOKa3aTesIbCcTBa CBOMX YTBEPKICHUMW, 3a]1aBaTh
napaMmeTpbl U KPUTEPUU PELICHHUS,;

- aHAJIM3UPOBATH IOJYYEHHBIE B XOJE PELICHUs
3a/layd pe3yNbTaThl, KPUTHUUECKU OICHUBATh HMX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH HU3MEHEHHUE B
HOBBIX YCIIOBHUSX;

- YMETh MEPEHOCUTh 3HAHMS B MTO3HABATEIIbHYIO U
MIPAKTUYECKYIO 00JIaCTH KU3HEIEATEIIbHOCTH;

- yMEThb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX
MpeIMETHBIX 00acTel;

- BBIABUT'AaThb HOBBIC niacu, Hpez{naraTb
OpHUTHHAIILHBIE TIOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTD ux HUCIOJb30BAHUSA B

MO3HABaTEIbHOM U COHH&HBHOﬁ IMIPAaKTHUKE

NPUKIAJTHON XMMUU W TPUBUAIbHBIC HAa3BaHUS Ba)KHEHIINX
BEIIICCTB (aTHICH, areTHIICH, TIIALEPHH, ¢benou,
dbopManbaerua, ykcycHas KHUCIOTa, TJIMLWH, yrapHbI ras,
VIICKUCBIA Ta3, aMMHaK, TalleHas W3BeCTh, HerallcHas
U3BECThb, MUTHhEBAS COJA M JPYIHX), COCTABISATH (OPMYJIbI
HEOPraHMYECKUX W OpPraHUYeCKHX BEIIECTB, YpaBHEHUS
XUMHUYECKUX PEaKIHil, OOBSICHITh MX CMBICI; MOATBEPKAAThH
XapaKkTepHbIC XUMHUYCCKHE CBOWCTBa BEIIICCTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU U 3alUCIMU YpaBHEHUN
XUMHUYECKUX PEAKIIUIL;

- yMeTh YCTaHaBIMBATh MPHUHAJICKHOCTb H3YyYEHHBIX
HEOPTaHWYECKUX U OPTAaHUYCCKUX BEIICCTB K OINPEICIICHHBIM
KJIaccaM W TpyIIaM COeAMHEHUI, XapaKTepru30BaTh UX COCTaB
U BAXHCWUIIUE CBOWCTBA; OINPEACIATh BHJIBI XUMHUYECKHX
CBs3el (KOBaJIeHTHAs, MOHHAsA, MeTa/lInyeckasi, BOJAOPOIHAs),
THUIIBI KPUCTATIICCKHX peIIeToK BEIIECTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

- chopMHpOBATh MPEACTABICHUS: O MAaTCPUAITBHOM €IUHCTBE
MUPa, 3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJICHUM MPUPOIBL;
0 MeCTe W 3HAYCHHHM XUMHUH B CHCTEME €CTCCTBCHHBIX HAYK U
€e posii B 00eCTIeYeHHH YCTOWYMBOTO Pa3BUTHSI UEIIOBEYECTBA:
B PEIICHHH TMPOOJIeM SKOJOTUYECKOW, IHEPreTHYECKOW U
MUIIeBOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUU
HOBBIX MaTepUAIOB, HOBBIX HCTOYHHKOB DJHEPIHH, B
o0ecrie4eHn  PalMOHAIBHOTO  MPUPOJONOIb30BAHMS, B
(hOpMUPOBAHUH MUPOBO33PEHUS U OOIICH KYIbTYPHI YEIIOBEKA,
a TaKkKe SKOJIOTHYEeCKH 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIE;

- BJIQJIETh CUCTEMOUN XMMHYECKHUX 3HAHHM, KOTOpasi BKIIOYAET:
OCHOBOIIOJIATAONINE IMOHATHS (JIOMOJHUTEIIEHO K CHCTEME
MOHATHM 0a30BOrO  ypOBHS) - H30TOMBI, OCHOBHOE W
BO30Y)KJCHHOE COCTOSIHHE€ aTOMa, THOPHIW3AIHsS ATOMHBIX
opOutanei, xumuueckas cBs3b (" " u "", KpaTHBIE CBS3M),
MOJIIpHAsl KOHIICHTPAIHs, CTPYKTYpHast (HopMmyia, H30Mepus
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(cTpykTypHasi, reoMeTpuueckas (LHC-TPaHC-U30MEpHs), TUIIbI
XUMHUYECKUX peakuuil (roMo- M reTeporeHHble, 0OpaTUMbIE U
HEeOoOpaTHUMBbIE), PaCTBOPHI (MICTUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb JUCCOLMALIUU, DIIEKTPOJIU3,
KPEKHUHT, PU(POPMHUHT); TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKALIUE B OCHOBE NOHMMAHUS
OPUYMHHOCTHY W CHUCTEMHOCTHM  XMMHMYECKUX  SIBJICHMIA,
COBPEMEHHBIE TIPEJCTABJICHUS O CTPOCHHUU BEIECTBA Ha
aTOMHOM, MOJIEKYJIIPHOM M HAJMOJEKYJISIPHOM YPOBHSX;
IPEJICTaBICHUsIT O MEXaHU3Max XHUMHMYECKUX PEaKIHid,
TEPMOJUHAMHYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
IPOTEKaHUsA, O XUMHUYECKOM pABHOBECHM, JIUCHEPCHBIX
cuctemax, (akTOJIIOTUYECKUE CBEJIEHUSI O CBOMCTBAaX, COCTaBe,
MOJy4YeHHH W OE30IaCHOM HCIIOJIb30BAaHUHM  BAXKHEHUIITHX
HEOPraHMYECKUX U OPraHUYecKHX BEIIeCTB B OBITY U
IIPAKTUYECKON JEATENIbHOCTH YeJOBEKa; OOIIMX Hay4dHBIX
NPUHIIMIIAX ~XUMUYECKOro IPOU3BOJCTBAa (Ha MpUMEpe
IIPOM3BOJICTBA CEPHOM  KHUCIOTHI, aMMHaKa, METAHOIA,
nepepaboTku HeDTH);

- YyMETh MPOBOJUTH pacueThl MO XUMHYECKUM (opMyliaM U
YpaBHEHHUSM XHUMHUYECKUX pEaKIHd C HCIOIb30BAHHEM
¢u3NyYecKuX BEIUYMH (Macchl, o0bemMa Tra30B, KOJIMYECTBA
BEIIIECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: PacyeThl MO HaXOXKJIECHUI0 XMMHUYECKOH (popmyIsl
BEIIIECTBA; pacyeTbl Macchl (00bEeMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PeaKuy, €CIU OJHO U3 UCXOIHBIX BEIIECTB JAHO B
BUJE pacTBOpa C  ONPEACIEHHOM  MaccoBOM  aoneu
PAacCTBOPEHHOTO BEIIECTBA WJIM JAaHO B U30BITKE (MMeEeT
INPUMECH); pacueTbl MAacCOBOM MM OOBEMHOI J0JIM BBIXO/A
MPOJIYKTa PEaKIUU; pacyeThl TEIIOBOTO A(pQeKrTa peakiuii,
00BEMHBIX OTHOILIIEHUH Ta30B;

- YMEeTb BBISBJIATH XapaKTepHblE NPU3HAKU M B3aMMOCBS3b
U3YUYEHHBIX MOHSTUH, MIPUMEHATh COOTBETCTBYIOLINE MOHATHUS
Py ONHCAHMM CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
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OpPraHMYEeCKHX BEIIECTB M WX MPEBpAICHUN; BbBIABIAThH
B3aMMOCBSI3b XUMHYECKUX

3HAHUW C MOHATUSMU U MPEICTABICHUAMH APYTUX MPEIMETOB
JUTst 0oJiee OCO3HAHHOTO MOHUMAHUS U OOBSCHEHHS CYIIHOCTH
MaTepUAIbHOTO €AMHCTBA MHPA; HCHOJIb30BATh CHUCTEMHBIC
XUMHYECKUE 3HAHWS IS OOBSCHEHHS W TPOTHO3WPOBAHUS
SIBJICHU, UMEIOIINX €CTECTBEHHOHAYYHYIO PUPOTY;

- yYyMETb  HCHOJIb30BAaTh  HAUMEHOBAHUA  XUMHUUYECKUX
COCIMHEHUN MEXIYHApOJHOIO COH3a TEOPETUYECKON U
NPUKIAAHON XUMHUA W TPUBHUAJIIbHBIE HA3BaHUS BEILECTB,
OTHOCSIIIUXCA K M3YYEHHBIM KJIacCaM OPraHUYeCKuX H
HEOPraHWYECKUX COCIMHEHUW; HCIOJIb30BaTh XUMHUYECKYIO
CUMBOJIUKY [UIsl COCTaBleHHS (HOpMyN HEOPraHUYEeCKHX
BEILIECTB, MOJICKYJSAPHBIX W CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAILEHHBIX U CKEJIETHBIX) (POPMYI OPraHUYEeCKUX BEIIECTB;
COCTaBJISITh YPAaBHEHUSI XMMHYECKHUX PEaKLMl U PacKpbIBATHh
X CYIIHOCTb: OKHCIINTEIbHO-BOCCTAHOBUTEIIBHBIX PpPEAKINI
MOCPEJICTBOM  COCTABJICHUSI AJICKTPOHHOTO OajlaHca 3TUX
peaxiuii; peakiuii HOHHOTO OOMEHa MyTeM COCTaBJICHHsS HX
MOJHBIX M COKpPAIIEHHbIX HMOHHBIX YPAaBHEHHH; peakiui
THJIPONIU3a, PEaKIuil KOMIUIEKCOOOpa3oBaHus (Ha MpUMEpe
TUAPOKCOKOMIUIEKCOB ITMHKA M AJTIOMUHMUS); TOJITBEPKIAThH
XapakTepHbIE XUMHUUYECKHE CBOMCTBaA BEIIESCTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3AMUCSIMU YPaBHEHUHN
XUMHUUYECKUX PEAKIIUI;

- YMETh KJIacCU(UIIMPOBATH HEOPTaHUYECKUE U OPTaHUYECKHE
BEIIIeCTBA M XUMHUUYECKUE PEAKIINH, CAMOCTOATEIHHO BBIOMPATH
OCHOBaHUSI W KPUTEPUU Ul KIACCU(PUKAIMH H3y4aeMbIX
XUMHUYECKUX  OOBEKTOB;  XapaKkTepu3oBaTh  COCTaB U
BOXKHEHIIME  CBOMCTBA  BEIIECTB, MNPUHAMICKANUX K
OTpe/ieieHHBIM KJlaccaM W TPYIIaM COeIUHEHUH (MpOCThIe
BEIIIECTBA, OKCHUJIbI, THUIPOKCHIBI, COJIA; YIJIE€BOJOPOJbI,
mpocThie J3QUPHI, COUPTHI, (DEHONBI, aJbACTUABI, KETOHBI,
KapOOHOBBIC KHCJIOTHI, CIIOXKHBIE A(DHUPBI, KUPHI, YTICBOIHI,




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

aMMHBI, aMUHOKHCJIOTBI, OEJIKH); IPUMEHATh 3HAHHsI O COCTaBe
U CBOMCTBax BEIECTB Ul JKCIEPUMEHTAIBHON IIPOBEPKU
TUIIOTE3  OTHOCHUTEIBHO  3aKOHOMEPHOCTEH  MPOTEKAHHUS
XUMUYECKUX PEAKLUN U IPOTHO3UPOBAHUS BO3MOKHOCTEN UX
OCYILIECTBIICHUS;

- YMEThb IOJATBEP)KJIaTh HAa KOHKPETHBIX IPUMEpAX XapakTep
3aBUCUMOCTH  PEAKIMOHHOW CIOCOOHOCTH  OpraHMYEeCKHX
COEIMHEHUI OT KpaTHOCTU U TUIa KOBajeHTHOH cBsizu (" " u
""), B3aUMHOTO BJUSHHUS AaTOMOB U TpPyNI aToMOB B
MOJIEKyJlaX; a Takke OT OCOOCHHOCTEH peanu3anuu
Pa3IMYHBIX MEXAHU3MOB ITPOTEKAHUS PEAKLU;

- YMETh XapaKTepHu30BaTh 3JEKTPOHHOE CTPOECHUE aTOMOB (B
OCHOBHOM U BO30Y>KIEHHOM COCTOSTHMM) U MOHOB XUMHUYECKUX
anemeHToB 1 - 4 mepuonoB Ilepuomuyeckoit cucremsr J1.U.
MenpneneeBa M MX BaJICHTHBIE BO3MOXKHOCTH, WCIOJIB3YS
ITOHATHUSA "s", "p", "d-3nexTpoHHbIE" opbuTanu,
SHEPreTUYECKUe  YPOBHH;  OOBACHATH  3aKOHOMEPHOCTHU
M3MEHEHHS CBOWCTB XMMHYECKHX JJIEMEHTOB U 00pa3zyeMbIX
VMU COCUHEHMH 10 IEpUOJIaM U rpynnam;

OK 02. Hcnonb3oBatk
COBpPEMEHHBIE CPE/ICTBA MOKCKa,
aHamM3a W WHTEpPIpETaIuu
UHpOpMaLIUU u
UH(POPMALMOHHBIE TEXHOJIOTHU
TSt BBITTOJIHEHUS 3aja4
npodecCHOHATbHON
JeSITebHOCTH

[IK 1.2. O6ecnieunBaTh
CO0JII0/ICHHE CAaHUTAPHO-
AMHUIEMHUOJIOTHYECKHIX TIPABUIT U

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OPMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKM W OOIIECTBEHHOH IpaKTHKH,
OCHOBaHHOTO Ha aore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOETO MecTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPILUEHCTBOBAHME A3BIKOBOM M YUTATEIIbCKON
KYJIbTYpbl KaK CpPEJCTBa B3aUMOJICHCTBUS MEXKIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTH HAy4HOH JesITeNbHOCTH,

- YMETh IJIAaHUPOBAThH U BHIMOJIHATH XUMUYECKUHN IKCIIEPUMEHT
(mpeBpalieHuss OpPraHUYECKHX BELIECTB IPU HarpeBaHMUHU,
MOJIyYE€HUE STUJIEHA M U3Y4YEHHE €ro CBOMCTB, KaUeCTBEHHbBIE
peakuuMu Ha aiupACTUIBl, Kpaxmall, YKCYCHYIO KHUCIOTY;
JeHaTypauusi OeNKOB MpH HAarpeBaHWM, I[BETHBIE PEAKIUU
0€enKOB; NMPOBOAUTH PEAKUUH HOHHOIO OOMEHa, OIpEelelsiTh
Cpelly BOJHBIX pacTBOPOB, KauyeCTBEHHbIE pEaKlIUHU Ha
cyabdar-, KapOoHaT- U XJIOPUI-AaHUOHBI, HA KATHOH aMMOHHS;
pemaTh SKCIEepUMEHTANIbHBIE 33/1a4u 1o TeMaM "Metamibl" u
"Hemetannsl") B COOTBETCTBUM C MpaBWIAMHM TEXHHUKH
0e30macHOCTH TP OOpallleHMd C  BEIeCTBAMH |

HOPMAaTUBOB MEINLINHCKON TOTOBHOCTb  OCYIIECTBIISAITh  NPOEKTHYIO U | Ja0OpaTOpHBIM OOOpYAOBAaHHEM; IPEICTABIATh PE3YIbTAThI
OpraHu3aIyu HCCIIEI0BATEIBCKYIO JESATENIbHOCTh | XUMMUYECKOTO 3KCIepuMeHTa B (opme 3amucu ypaBHEHUU
IK 6.6. Vcnonb30BaTh | MHAMBUAYAJIBHO U B TPYIIIE; COOTBETCTBYIOIIMX pEaKIUil u (OPMYIHpOBaTH BBIBOJIBI Ha
MEJIMIIMHCKHE OBiajieHNe  YHUBEPCAJbHBIMH  Y4Ye€OHBIMH | OCHOBE 3THX PE3YJIbTaTOB;
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UH()OPMAIIMOHHBIE CHUCTEMBI |
UH(POPMALMOHHO-
TEICKOMMYHHUKAIIMOHHYIO  CETh
«aTepueT» B padbote

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padorta ¢ nHpopManMeii:

- BJIaJIeTh HaBbIKAaMM MOJy4YeHUs MHPOpPMALUU U3
UCTOYHHUKOB PpAa3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYILLIECTBIIATh IIOUCK, aHAJIU3, CHCTEMATU3aLUI0 U
MHTEPIpPETANI0O UHPOPMALIUU PA3TUIHBIX BUIOB
1 GOpM IpeCTABICHMUS;

- Cco3JaBaTh TEKCTHl B Pa3IMYHBIX (popmaTax ¢
y4eTOM Ha3HaueHWss HHPOpMALMKU M LEJIEBOH
ayAUTOpUH, BBIOMpas ONTHMAJIbHYIO (Qopmy
IPEJCTAaBICHNS U BU3yalIU3alluu;

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

- HCHOJb30BaTh CPEACTBA HMH(GOPMALMOHHBIX U
KOMMYHHUKAIIIOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX u
OpPTraHU3alMOHHBIX  3a7ad €  COOJIOJCHUEM
TpeGoBaHU PrOHOMHUKH, TEXHUKHU
0€30MacCHOCTH, TUTHEHbI, PecypcocOepeKeHus,
NPaBOBBIX M ATUYECKMX  HOPM,  HOPM
nH(pOpPMaAIMOHHOM 0€30MMaCHOCTH;

- BJIAJEeTh HaBBIKAMU PACIO3HABAHUS U 3alllUThI
uHpopmannuy, HHGOPMAIMOHHOM O€30MacHOCTH
JIMYHOCTH;

- yMeTb AaHAIM3UPOBaTh XUMHUYECKYI0  HH(pOpMALHIO,
MOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpPEICTB MacCOBOU
uHpopmanuu, cetb UHTEpHET U Ipyrue);

- BJIaJIETh OCHOBHBIMU METO/IaMU HAYYHOTO MTO3HAHUS BEIIECTB
U XUMHYECKUX  SIBIeHMM  (HaOiroleHue, HU3MEpeHue,
HKCIEPUMEHT, MOACTHPOBAHNE);

- YyMeThb MPOBOJUTH pacueThl MO XUMHYECKUM (opMyliaM U
YPAaBHEHHUSIM XHUMHYECKHX pPEAaKIUH C  HCIOJb30BAaHHEM
(bu3NYeCKUX BETUYMH, XapaKTEpU3YIOLIUX BellecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0ObeMa (HOpMaJbHBIE
yCIIOBUSI) Ta30B, KOJNMYECTBA BEIIECTBA; HCIOIb30BAThH
CHUCTEMHBbIE XMMHUYECKHE 3HAHHS JUI1 NPUHSATHS PEIICHWA B

KOHKPCETHBIX KHN3HCHHBIX CUTyalusix, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUECM;
- YMCTb CaAMOCTOATCIBHO INUIAHUPOBATH U  IMPOBOAUTH

XUMHUYECKUN 3KCIIEPUMEHT (TIOJIyY€HHE U HU3Y4YEHHE CBOWCTB
HEOPraHWYeCKUX M OPraHUYeCKUX BELICCTB, Ka4E€CTBCHHBIC

pCaknuun YrijieBOA0poa0B Pa3IMIHBIX KJI1aCCOB n
KHCJIOPOACOACPKAIINX OPraHNYCCKHUX BCHICCTB, PCHICHUC
SKCIICPUMCHTAJIbHBIX 3aga4 o pacrio3HaBaHUIO

HEOPTraHUYCCKUX U OPraHUYCCKHUX BeH_[eCTB) C CO6J'IIO)ICHI/ICM

mpaBun  Oe3omacHOro  oOpamieHuss C  BEHIeCTBaMU |
nabopaTopHbIM  00OpyHOBaHUEM, (OPMYIUPOBATH  IENH
UCCIICIOBAHMS, TPEIOCTaBISATh B  pa3audHoil  dopme

pE3yJIbTaThl 3KCIEPUMEHTA, aHAJIN3UPOBaTh U OLICHMBATh HX
JIOCTOBEPHOCTB;

- YMETb  OCYILECTBJIATh  LIEJICHANIPABICHHBIM  ITOUCK
XUMHUYECKOH HMHPOpMAlUMU B  pa3IMYHbIX HCTOYHUKAX
(HayyHast 1 yuyeOHO-Hay4yHas JTUTEpaTypa, CPeiCTBA MacCOBOM
uHpopmanuu, cetb HHTepHeT u JApyrue), KpUTHYECKU
aHAJIM3UPOBaTh XMMUYECKYI0 HH(OpMaIuio, rnepepadaTbiBaTh
€€ U UCIOJIb30BaTh B COOTBETCTBHH C MOCTaBICHHON y4eOHOI
3ajaucii;

- BJIQJIETh CHCTEMOM 3HAaHUM O METOJAaX HAYYHOIO MO3HAHUs
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SBJICHUI MPUPOJBI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHHUSIMH TPUMEHSTh 3TU 3HAHHS IMPU SKCIEPUMEHTAIBHOM
UCCJIEIOBAaHUM BEIIECTB M ISl OOBSICHEHHS XUMHYECKHX
SBJICHUW, MMEKIIMNX MECTO B MPUPOAE NPAKTUUYECKOU
JIEATEIIbHOCTH Y€JIOBEKA U B IIOBCEIHEBHOW KU3HH;

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U PadOTATh
B KOJUIEKTHBE U KOMaH e

[1K 1.2. ObecnieunBarthb
coOJII0IEHHE CAHUTApHO-
SMHUIEMUOJIOTHYECKUX MPABIII U
HOPMAaTHUBOB MEIUIIMHCKOM

OpraHu3aIuu
IIK 6.2. VYuyactBoBarhb B
obecreyeHnn BHYTPCHHETO
KOHTPOJISI KayecTBa 51
0e30IMacHOCTH M€ IMITHHCKOM
EeSITENTbHOCTH

- TOTOBHOCTD K CaMOPAa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOIIPEICIICHHIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
KCCIIEIOBATEIILCKOM, MPOEKTHOM M COLMATIbHOMN
JIeITEIILHOCTH;

OsBjaagenue YHHBepPCAJbHBIMU
KOMMYHUKATHUBHBIMU J1€iCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD:

- TIOHMMaTh W WHCIOJb30BATh MPEUMYIIECTBA
KOMaHJIHOW ¥ UHJIMBUyaJIbHOU pabOThI;

- TpPUHUMATh LETH COBMECTHOM IesATEIbHOCTH,
OpraHU30BBIBATh U KOOPJIUHUPOBATH JCUCTBHS 11O
€¢ IOCTHXKCHHUIO: COCTaBIITh IIaH JICHCTBHIA,
pacmpeneniarb  poJld € Y4eTOM  MHEHHH
YYaCTHUKOB OOCYXIaTh PE3yJbTaThl COBMECTHOM
paboThI;

- KOOPJAMHHPOBATH U BBINOJHATH paboOTy B
YCIIOBUSIX peanbHOro, BUPTYaJIBHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIIATh IO3UTUBHOE CTPATErHMYECKOe
MOBEJICHNE B PA3JIMYHBIX CUTYalUsIX, MPOSBIIATH

TBOPYECTBO n BOOOpakeHue, OBITh
MHULNHATABHBIM

OBJagenue YHHBepPCAJbHBIMHU
PeryJasiTHBHBIMM J€HCTBUSIMU:

r) NPpUHATHE ce0s M APYTUX JIOdeH:

- TpPUHAMATh MOTHBBI W apTyMEHTBl JPYTHUX

JIOJEH NpU aHalIN3€ PE3YJIbTAaTOB JIEATENbHOCTH;
- IPU3HABaTh CBOE IPABO M MPaBO JPYTUX JIt0JIeH

- YMETb IUIAHUPOBATH U BHITIOJIHATH XUMUYECKUN HKCIIEPUMEHT
(mpeBpallieHus: OpraHMYECKUX BEIIECTB IPU HarPEeBaHUU,
[IOJIyYEHUE STUJIEHA M U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIE
peakuMy Ha aJlbJeruibl, Kpaxmall, YKCYCHYI KHCIIOTY;
JeHaTypanus OEJIKOB IpH HArpeBaHWH, IBETHHIE PEAKIIMU
OeNKOB; MPOBOJUTH PEAKLIUW HMOHHOTO OOMEHa, OINpEAeNsiTh
Cpelly BOJHBIX pacTBOPOB, Kadye€CTBEHHbIE pEAaKIMH Ha
cynbar-, kKapOoHaAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS;
pemarh SKCIepUMEHTANIbHBIE 3a/1auu 1o TeMaM "Metamibl" u
"Hemeramnel") B COOTBETCTBMM C TIpaBUJIAMHU TEXHHUKHU
0e3omacHOCTH TP OOpallleHuH C  BEIIeCTBAMH U
n1abopaTopHbIM 000pYAOBaHUEM; MPEACTABIATh PE3YNIbTATHI
XAMHUYECKOTO OKCIIEpUMEHTa B (OpME 3aluCH ypaBHEHHN
COOTBETCTBYIOIIUX PEAKIUi U (POpMYyIHUPOBATH BBHIBOABI Ha
OCHOBE 3THX PE3YyJIbTAaTOB;

-YyM€Th  CaMOCTOSITEJIbHO  IUIaHUPOBATb U IPOBOJUTH
XUMHUYECKHM 3KCIEpUMEHT (MOJIydeHHEe M H3yYeHHUE CBOMCTB
HEOPraHWYeCKHX M OPraHMYeCKUX BEUIECTB, KAaU€CTBEHHBIE

peakuMM  YIIEBOJOPOJOB  pa3IMYHBIX  KJIACCOB U
KHCIIOPOJICOAEPKAIUX OPraHMYECKUX BEILECTB, pEIICHUE
AKCIEPUMEHTAIbHBIX 3aja4 o pacro3HaBaHUIO

HEOPTraHUYCCKUX U OPraHUYCCKHUX BeH_[eCTB) C CO6J'IIO)ICHI/ICM

mpaBun  Oe3omacHOro  oOpalieHuss C  BEIIeCTBAaMU U
nabopaTopHBEIM  00OpymOBaHUEM, (OPMYITUPOBATH  IENH
UCCIICIOBAHMS, TPEJOCTABIATh B pa3iudHoil  (opme

pe3yJbTaThl 3KCIIEPUMEHTA, aHAJIM3HPOBATh U OIEHHWBATh UX
JIOCTOBEPHOCTb;
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Ha OIIMOKH;
- pa3BHBaTh CIIOCOOHOCTh TIOHMMATh MHUpP C
MTO3HUIH JIPYrOro 4eJI0OBeKa,

OK 07. ConeiicTBOBaThH
COXPaHEHHIO OKpYKaromien
CpeIbl,  PECypcoCOEPEKEHUIO,
NPUMEHSTh 3HAHMSI 00
NU3MCHCHHNU KJImMara,
TPUHITAITBL OepeKITMBOTO
MPOU3BOJICTBA, 3¢ (heKTHBHO
JICHCTBOBATh B 4YpE3BBIUANHBIX
CUTyalusax

IIK 6.2. YuacTBOBaThH B
o0ecrieueHnr BHYTPEHHETO
KOHTPOJISI KaueCcTBa U
0€30I1aCHOCTH MEIUIIMHCKOMN
JIEATEIBHOCTH

B 001acTH 3K0/710rH4€CKOr0 BOCIIUTAHUA

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

- IUIJAHUPOBAHME W OCYLIECTBIICHUE IECHUCTBUN B
OKpY’Kalollled cpele Ha OCHOBE 3HaHUA Lieyel
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENpUATHE JEHCTBUM, NPUHOCIIINX
BpEIl OKPYXAKOUIEH Cpeae;

- yYMEHHE MPOTHO3UPOBATH HEOIAroNpHUsSTHHIC
3KOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMAEMbIX
JEHCTBUM, MPEAOTBPAILATh UX;

- paciupeHue OIbITa JeSTENIbHOCTH
9KOJIOTMYECKOH HANpPaBICHHOCTH;
- OBJIQJICHHE HaBBIKAMU yueOHO-

HCCIIEIOBATENILCKOM, IMPOEKTHOM M COLMAIbHOMN
eI TEIbHOCTH

- chopmMHpoBaTh  TPEACTABICHHUA: O  XHUMHYECKOU
COCTAaBIAIIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIA
XMMUAU B TIO3HAHWU SIBJICHUH NTPUPOABI, B (OPMUPOBAHHUU
MBIIUIEHUSI W KYJIbTYpbl JIMYHOCTH, €€ (DYHKIHMOHAJIbHON
IPaMOTHOCTH, HEOOXOIUMOW Il PpELICHUS MPaKTUYECKUX
3aJja4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpENE;

- yMeTh COOJII0JaTh MPaBUiIa FKOJIOTHYECKU 1e1ecO00pa3HOro
NOBE/IEHUA B OBITY U TPYIOBOM MAESITEIBHOCTH B LEJAX
COXPaHEHMsI CBOErO 3JI0pPOBbS U OKpYXKaroLleW NpUPOSHOU
Cpenbl; YYHUTBIBATH OIACHOCTb BO3JEHUCTBUS Ha JKHUBBIC
OpraHM3Mbl  ONPEIEIICHHBIX BEUIECTB, IOHMMAas CMBICI
IIOKa3aTelIsl MPEAeIbHON JOIyCTUMON

KOHLIEHTPAaLUU;

- YMETb IPOTHO3MPOBATh, AHAIM3UPOBATh M OLEHUBATH C
NO3ULIMH  3KOJOrM4Yeckod  Oe30MacHOCTH  MOCHIEACTBHUS
OBITOBOM W TPOU3BOJCTBEHHOM JIEATEIBLHOCTH YeNIOBEKa,
CB3aHHOW C  mepepaOOTKOM  BEIIECTB;  HCIOJIb30BATh
IIOJIyYEHHBIE 3HAHUSA JUIsl NPHUHATUS TPAMOTHBIX PEIICHUI
po0JIeM B CUTYalMsIX, CBA3aHHBIX C XUMHEH;

- YMETh OCO3HaBaTh OIIACHOCTb BO3JCHCTBHUsS HA JKUBBIC
OpraHu3Mbl  ONpPEACIICHHBIX BEUIECTB, IIOHMMAasi CMBICI
MIOKa3aTeNsl MPENeIbHOM JIONYCTMMOM KOHUEHTPALMH, W
HNOSCHATh HA  MpHUMEpax  CHocoObl  yMEHBIIEHUS U
MIPEAOTBPALIECHUS UX BPEIHOIO BO3IEUCTBUS Ha

OpraHu3M 4eJI0BEKA.

IIK 4.2. IIpoBOoauTh CaHUTAPHO-
TUTMEHUYECKOE  MPOCBELICHUE
HaCEJICHUS

- TMPOBOJIUTH MeponpuaTHs 10 (OPMUPOBAHUIO 3J0POBOro o0Opa3za KHU3HU Yy HaCEJICHHUS;

MIPOBE/ICHHE

HecTleUM(UYECKUX M CHeUu(UIECKUX MEpONpHIATUH 1Mo NpoduiIakTHke HEUH(EKIMOHHBIX 3a00JeBaHUN U
KOppeKMHu (haKTOpOB pHUCKA HUX PA3BUTHUS, CHUKEHHIO JETCKOM W MaTEepUHCKOW CMEpPTHOCTH; IpPOBEICHHE

WH/IUBUYAIbHOTO U
HECOBEPIIICHHOJICTHHUX.

rpynmoBoro HpO(I)I/IHaKTI/I‘{eCKOI‘ O KOHCYJbTHPOBAHUA HACCIICHUA, B

TOM  YHUCIIC
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- YMeThb IPOBOAUTH PA0OTy IO pean3aluu IPOrpaMM 30pOBOro o0Opa3a >KU3HHU, B TOM 4YHCJE MPOrpPaMMbl
CHIDKEHHSI TIOTPEOJICHHsI allkorojii W Tabaka, MpeaynpexAeHus U OOphObl C HEMEIUIIMHCKAM MOTpeOJIeHrneM
HapKOTHYECKUX CPEACTB U ICUXOTPONHBIX BELIECTB; HPOBOIUTH WHAMBUIYallbHblE (TPYMNIOBbIE) Oecenbl ¢
HACeJICHHEM B II0JIb3Y 3JI0pPOBOTO 00pa3a JKM3HHU, MO BOMPOCAM JIMYHOM TMTHEHbI, TUTHEHBI TPyla M OTIbIXa,
3JI0pPOBOTO MHUTaHUs, 110 YPOBHIO (PM3NYECKON aKTMBHOCTH, OTKa3y OT KypeHus Tabaka M MOTPeOJIEHUS aKoroJ,
MepaM Mpo(PUIAKTHKY MPEIOTBPATUMBIX OOJIe3HEH; TPOBOJUTH KOHCYJIBTAIIMH IO BOIPOCaM INIAHUPOBAHUS CEMbU;
(dbopMHpOBaTh OOLIECTBEHHOE MHEHUE B IOJIb3Y 370POBOro 00pa3a *HU3HH, MOTUBUPOBATH HACEJICHHE Ha 310pPOBBII
o0pa3 JKM3HM WM HM3MEHEHHE 00pa3a >KM3HHU, YyJIydllIeHHE KadecTBa >XKM3HHM, WH(POPMHUPOBATH O crocobax H
IIporpaMMax OTKa3a OT BPEIHBIX IPUBBIYEK, MPOBOAUTH MPOPHIAKTUYECKOE KOHCYJIBTUPOBAaHME HACENCHMs C
BBISIBIICHHBIMHU XPOHHUYECKUMH 3a00JIeBaHUAMHU U (PAKTOpaMU pUCKA MX Pa3BUTHSL.

- 3HaTh MH(QOPMALMOHHBIE TEXHOJOIMM, OpPraHU3ALMOHHBbIE (OPMBI MU METOAbl MO (OPMHUPOBAHUIO 3]IOPOBOIO
o0Opa3a >XM3HM HACEJIEHHUs, B TOM YHCIEC MPOrpaMMbl CHIDKEHHS Beca, MOTPEOJICHUs alKorois M Tabaka,
IpegynpexaeHuss U OopbObl C HEMEIUIMHCKMM  HOTPEOJIEHHEM HApKOTHYECKHUX CPEICTB M ICHUXOTPOIHBIX
BEIIECTB; PEKOMEH IAIIMH MO0 BOIPOCAM JINYHOM TUTUEHBI, KOHTPALEIIINHU, 3A0POBOT0 00pasa KU3HHU, MPOPUITaAKTHKE
3a00JIeBaHUH.

B pesynmprare OCBOSHMS NpPOrpaMMbl TUCHUILIMHBI pealu3yeTcsi MporpamMMa BOCIIMTaHMS, HaNpaBleHHAs Ha (HOPMHPOBAHHE CIIETYIOLIHX
JMYHOCTHBIX pe3ynbraToB (JIP):

Kon JInuHOCTHBIE pe3yJIbTaThl peaju3aluy NPOrpaMMbl
pe3y1bTaToB BOCIIUTaHHSA (IeCKPUIITOPBI)

P 4 [TposiBnsromuii U EMOHCTPUPYIOIIMN YBa)KEHUE K JIIOAAM TpyZa, OCO3HAIOIIMH LEHHOCTh COOCTBEHHOro Tpynaa. Crpemsuuiics K
(OpPMHPOBAHUIO B CETEBOM CpeJe JMYHOCTHO U MPO(PECCHOHAIBHOIO KOHCTPYKTUBHOI'O «IIH(POBOTO cienay.
Cobmroparonii ¥ NpomaraHIUpPyIOIKK MpaBWiia 370pOBOr0 M 0Oe30macHOro olpasza XKHU3HH, CHOPTa; MpeayHnpexaarouuii amodo

JIP9 NPEOAOJEBAOIINI  3aBUCUMOCTH OT aJKOrojisi, Tabaka, IICUXOAaKTUBHBIX BEIIECTB, a3apTHeIX wurp u T.A. CoxpaHsromuii
IICUXOJIOTHYECKYIO0 YCTOMUMBOCTh B CUTYaTUBHO CJIO)KHBIX MJIM CTPEMUTENIHO MEHSIOIINXCS CUTYAIHSIX.

JIP 10 3a0oTsmuiics o 3allUTe OKpY’Karolel cpeibl, COOCTBEHHON U 4y)KOM 0€3011acCHOCTH, B TOM YHcIIe IIU(POBOI.

1P 13 JleMOHCTpHpPYIOLIUil TOTOBHOCTH U CHOCOOHOCTh BECTH TUAJIOT C IPYTUMHU JIIOJIbMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHMsI, HAXOIUTh
06I_HI/I€ HEJIN U COTPYAHUYATD AJId UX JOCTUXKCHUS B HpO(i)eCCI/IOHaJILHOﬁ JCATCIIBHOCTHU
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0061acTHOE rOCYyJapCTBEHHOE OI0PKETHOE MPOECCHOHABHOE 00Pa30BaTEILHOE YUPEKICHHE

«CassHCKHMH METUIIMHCKHHN KOJUIEIK)

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOMN JUCIIUILIUHBI

2.1. OO0beM THCHMILUIMHBI M BUAbI y4eOHOIi padoThI

Buj yueOHoi padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOI MPOrpPaMMBbl THCIUTLINHBI 144
B 1.4
OcHOBHOE co/IepKaHHue 102
B 1.u.
Teopernueckoe 00ydeHue 46
[TpakTrueckue 3aHATUS 40
JlaGopaTopHble 3aHITHS 16
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 42
B T.u.
Teopernueckoe oOyueHue 4
[TpakTHueckue 3aHATUS 24
JlaGopaTopHblie 3aHITHS 14
ITpomesxyrouHast arrectanus (auddepeHpoBaHHbIN 3a4eT) 2
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2.2. TemaTH4ecKHii NJIaH U coJAep:KaHUe TUCHUILINHBI XHUMHUSA

HaumeHnoBanue Coaeprxanue yueOHOro Marepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), 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. Kimaccuduxarms

MO/ie/Ib CTPOCHHUA XMUMHYECKHUX 3JIEMEHTOB (-, P-, d-351eMenTsh). BanenTHbie a5ekTpoHbl. M30TOMBI, OCHOBHOE U

aToma. BO30Y)KJIEHHOE COCTOSTHHE aTOMa, THOPHIN3aIis aTOMHBIX OpOUTaIIeH.

DJIeKTPOHHbIE

KOH(pUrypauuu

aroma.

Knaccupuxanus

XHMHYECKHX

3JIeMEHTOB.

BaJsienTHbie

3JIEKTPOHBI.

Tema 1.1.2. Copepxanue yueOHOro MaTepuasa 4 OK 01

BajieHTHOCTB. BaneHTHOCTB. DNEeKTpOHHAs IPUPOJA XUMUYECKON CBSA3H. DJIEKTPOOTPULIATEIBHOCTD. 2

JIEKTPOHHAA KoBasneHnTtHas cBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U JOHOPHO-

npupoaa akuenTopHslit). MoHHas cBsa3b. MeTtannnueckas cBsi3b. BogopoaHas cBsizb. MexMONeKynsapHble

XHMHUYECKOH CBA3U. | B3aMMOJICHCTBUS.

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

HocThb. Xumuveckasi | [Ipakruyeckoe 3ansitue Ne 1 2

CBSI3b, €€ BH/IbI

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

Penienne npakTHUecKuX 3aJJaHUI Ha COCTABJICHUE YIEKTPOHHO-Tpaguueckux Gopmy
aneMeHToB 1—4 nepnonos.
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«CassHCKHMH METUIIMHCKHIN KOJUIEIK)

Pemrenne 3a7annii Ha MCIIOJIF30BaHNE XUMUYECKOH CUMBOJIMKH 1 Ha3BaHWM COSTUHEHHH I10
HOMEHKJIAType MEKIYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIIATHON XUMUH U TPUBUATBHBIX
Ha3BaHUU IS COCTABIICHUS XUMHUYECKHUX (DOPMYJI IBYXaTOMHBIX COSTMHEHUH (OKCHIOB,
Cynb(hUIO0B, TUAPUIOB U T.I1.) M IPYTHX HEOPTAHUYECKUX COCTMHECHUN OTIEIIBHBIX KIIACCOB.

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 Ilepuoauueckas cucrema xuMuueckux sineMeHToB J[.M. Menaeneea. ®u3nueckuii CMbICI

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

ajaementoB JI.U. 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKECHUEM

MenaeneeBa. XUMHYECKOro 35ieMeHTa B [leprnonnueckoit cucreme. MUpPOBO33pEHYECKOE M HAYYHOE 3HAYEHUE

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

OPHEHTHPOBAHHBIX XUMHUYECKUX DJIEMEHTOB.

TeOpPeTHYECKUX Pelenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepU3alHuIo

3a]aHMil Ha XUMHUYECKHX JJIEMEHTOB «MeTautnueckue / HeMETaJUTMYECKHUE CBOMCTBA,

XapaKTepu3auuio 3JIEKTPOOTPULATENBHOCTD U CPOJICTBO K 3JIEKTPOHY

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

3JIeMEHTOB. MEePUOIMYECKON cCUCTeMEe XUMUYecKuXx 3ieMeHToB /.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 Knaccudukanuys u TUIIBI XUMUYECKUX PEAKIUI C yuacTHEM HEOPTaHUYECKUX BEIECTB.

THNBI XUHMHYECKUX KonuyectBenHbie OTHOIICHHS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMUU U

peakumii ¢ y4aCTHeM | pacyeThl 10 YPaBHEHUSIM XUMHUECKUX peakiunil. Moib Kak eIMHHIIa KOJIMYECTBA BEIIECTBA.

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

BemecTB. OcHOBHBIC | Ta30B. OTHOCUTENbHAS MJIOTHOCTH TA30B.

KOJINYeCTBEHHbIE Peaxiiuu koMIuiekcooOpa3oBaHus ¢ y4acTHEM HEOPTaHMUECKHUX BEIIECTB (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, 3aMelIeHHs], 0OOMeHa. Y paBHEHUS

pEeaKIHii TOPeHHs, HOHHOTO 0OMEHa, OKHCIICHHUI-BOCCTAHOBIICHHSI.
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«CassHCKHMH METUIIMHCKHIN KOJUIEIK)

Pacyer KOIM4ECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BELIECTB U IPOAYKTOB peakuuu. Pacuer
MacCOBOW MJIM 00BEMHOM J0JIH BBIX0J1a MPOJYKTA PEAKIIUU COSTMHEHHUS OT TEOPETUUECKU
BO3MOXHOr0. Pacuer 00beMHBIX OTHOLIEHUH ra30B. Pacdyer macchl (00beM, KOJIMYECTBO
BEILIECTBA) IPOAYKTa PEAKLUH, ECIIU OJHO U3 BEIECTB JAHO B BUJIE PACTBOPA C OIPEICICHHON
MacCOBOH J0JI€H paCTBOPEHHOI'O BEILIECTBA.

IIpakTHyeckoe 3ansaTHe Ne 4

Ynpa:kHeHHSI B COCTABJI€HUHN YPABHEHUH OKMCIUTEIbHO — BOCCTAHOBUTEJIbHBIX pPeaKuii 2
MeTO/10M 3JIeKTPOHHOr0 faj1aHca
YpaBHEHUSI OKUCIEHUSI-BOCCTaHOBNEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTENb.
OKHCIIUTEILHO-BOCCTAHOBHUTEIIHHBIE pCaKkuuu B rIpupoac, MpOMU3BOJACTBCHHBIX ITPOLCCCAX U
KU3ZHEJEATEIIbHOCTH OpraHn3MoB. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN TTOTEHIIUAN CPEIbI.
CocraBieHue u YpaBHHUBAHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIbBHBIX peaKHI/Iﬁ METOAOM
3eKTpOHHOTO Oananca. TUnuyHble HEOPTaHUYECKUE OKUCIUTENIN U BOCCTAHOBUTEIH.
DJIEKTPOJIU3 PACTBOPOB U PACIIIABOB COJICH.
Tema 2.2. Dy1eKTPOJIUTHYECKAS JUCCOUMALNS U HOHHBII 00MeH. 6 OK 01
Tema 2.2.1. Teopusi Conep:xanue yueOHOTro MaTepHaJia 2
3JIEKTPOIUTHYECKOH | Teopus >NeKTpoInTHUECKON Arcconnanun. Peakiuy nonnoro ooMena. CocraBieHne peakuuit
AUCCOUMALMH. MOHHOTO OOMEHA MMyTEM COCTAaBJICHHSI UX MOJHBIX U COKPAILIEHHBIX HOHHBIX ypaBHEHUM.
Peakuuu noHHoro ['unponus coneil. 3HaueHne TUIPOIN3a B OMOIOrMUECKUX OOMEHHBIX npoueccax. [Ipumenenue
odMeHa THJIPOJIM3a B IPOMBIIIJICHHOCTH
B TOM 4mHc/ie IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI 2
IpaxkTuueckoe 3ansitue Ne 5 2
Peakuuu rugposiusa.
HccnenoBanue cpeibl paCTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIMU U CIa0bIMU TPOTOJIUTAMH, U
UX PEeaKIuii C pacTBOpaMHU IIENI0Un 1 KapOooHata Harpusi. CocTaBlIeHHEe peaKIui THAPOIIH3a
coJIer
Tema 2.2.2. Coaep:xanue yueOHOTro MaTepHaJia 2
KonTpoabHas B TOM 4Hc/ie IPAKTHYECKHX H JIA00PATOPHBIX 3aHATHI
pabora Nel. IIpakTyeckoe 3anaTue Ne 6
Crpoenne Bemecrsa | KoutponbsHas padora Nel. CTpoeHue BelecTBa U XUMHUECKUE PEAKIIUU
U XUMHUYECKUE
peaKkuum
Pa3nen 3. CTpoeHne U CBOWCTBA HEOPraHMYECKUX BelIECTB. 24 OK 01
Tema 3.1. Knaccupukanusi, HOMEHKJIAaTypa U CTPOCHHE HEOPraHMYECKHUX BEIeCTB. 6 OK 02
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Tema 3.1.1. [Ipeamer

Conep:kanue y4eOHOT0 MaTepHuaJia

HEOPraHu4ecKou
XHUMHH.
B3anmocBsizb
HEOPraHu4YecKux
BelleCTB

[Tpeamer Heopranuyeckoi XUMuH. B3anMocBs3p Heopraunyecknx BemecTs. Knaccudukanums
HEOpPraHU4YeCKUX BemecTs. IIpocTsie u cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX
BELIECTB (OKCUbI, THIPOKCU/IBL, KUCIOTHI, cosin). HomeHknaTypa n Ha3BaHHE HEOPTaHUUYECKUX
BEIIIECTB UCXO/S U3 UX XUMHUECKOH (POpMYJIbl MIIM COCTABICHUE XUMUYECKOH (POPMYJIbI HCXOAS
13 Ha3BaHHUs BEIIECTBA 110 MEKIYHAPOAHOW MIIM TPUBUAIBHOM HOMEHKIIATYPE.
MesxmonekyispHabsle B3auMozecTeus. Kpucramoruaparsl. ArperatHble COCTOSHHS BELECTBA.
Kpucrannuueckue u amopgHbie BemecTBa. THUITBI KpUCTAIUIMYECKUX PEIIeTOK (aTOMHas,
MOJIEKYJISIpHAsi, HIOHHAsA, METAJNINYECKasi). 3aBUCUMOCTh (PU3NYECKUX CBOICTB BEIlECTBA OT TUIIA
KPUCTAUTUIECKOH pemeTkH. [IpuaiHbl MHOTOOOpa3us BEIIECTB.

CoBpeMeHHbIE MPEJICTABICHUS] O CTPOSHUH TBEP/BIX, XKHUIKUX U Ia3000pa3HbIX BEIIECTB.
Kuakue Kkpucrasibl

B ToM unciie npakTHYecKuX U J1a00pPaTOPHBIX 3aHATHH

IpakTnyeckoe 3ansitue Ne 7

Pemenne 3a1a4 Ha pacyer MaccoBOM 101U (MACChl) XMMHYECKOI0 3JIeMeHTa (COeINHEeHUA)
B MOJIEKY.JIe (CMeCH)

Pemienue 3amau Ha pacueT MaccoBOM J0JU (MacCchl) XUMHUYECKOTO JIeMEHTA (COSIMHEHNS) B
MoJIeKyJe (CMecH).

IIpakTHyeckoe 3ansitue Ne 8

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

Perenne nmpakTudeckux 3aJaHuil Mo KaaccuGpuKauy, HOMEHKIAType U XUMHYECKUM (hopmynam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIacCOB (Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUYECKUX
BELIECTB, ONPEIENIATh IPUHAIEKHOCTD K KJIACCY).

HcTounuku XuMuueckoit nHpopmaiuu (HayyHas U yueOHO-Hay4YHas TUTepaTypa, CpeacTBa
MaccoBoi uHpopManuu, cetb utepuer u npyrue). [louck nupopmariu no Ha3BaHUsM,
uaeHTU(GHUKATOpaM, 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_II/IC q)HSI/I‘-ICCKI/Ie 1 XUMHYECKHE CBOicTBa MeTauioB. CIIOCOOBI MOJIYy4YCHMU.
3HaUueHNE METAJIOB M HEMETAJIJIOB B IprUpoaAcC U KUSHECACATCIbHOCTH YCJIOBEKAa U OPraHUu3MOB.
KOppO3I/I${ MCTAaJIJIOB: BUbI KOPPO3UH, CIIOCOOBI 34U THI MCTAJUIOB 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 U XMMUYECKHAE CBOMCTBA HEMETAUIOB. TUIIMYHBIE CBOMCTBA OK 02
¢uznyeckne n metauioB [Y— YII rpynm. Knaccudukanust 1 HOMEHKIIaTypa COeIMHEHU HEMETaJLIOB.

XHMHYECKHe KpyroBopoTtsl 61oreHHbIX

cBoiicTBa 3JIEMEHTOB B IIPUPOJIE

HEMeTaJJIOB.

Tunu4ynble cBoiicTBA

HemeTtasioB IY- Yl

rpynn

Tema 3.2.3. Conep:xanue yueOHOTo MaTepHaJia OK 01
XumMHu4eckue XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCUAOB, THIPOKCHIIOB, OK 02

CBOMCTBA OCHOBHBIX
KJIACCOB
HEOPraHU4YeCKHX
BelleCTB.
3aKoHOMepHOCTH B
H3MEHEHHH CBOMCTB
NMPOCTHIX BeleCTB,
BOJIOPOJAHBIX
coeIMHEeH U,
BBICIIHNX OKCHIOB M
THIPOKCHIOB.

KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOIHBIX
COEJIMHEHUH, BBICIIMX OKCHUJIOB U THJIPOKCHUJIOB.

B ToM unciie npakTHYecKuX U J1a00pPaTOPHBIX 3aHATHI

IIpakTnyeckoe 3ansaTue Ne 9

CocraB/ieHHe YPAaBHEHUI XMMUYECKHX PeaKluil, XapaKTepu3ylIHUX CBOHCTBA KJIACCOB
HEOpPraHU4eCKUX coeANHEeHHUil

CocraBieHue ypaBHEHUH XUMUYECKUX PEAKIU C y4acTHEM IMPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCUAO0B METAIJIOB, HEMETAJJIOB U aM()OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHUN U aM(OTEPHBIX I'MIPOKCUI0B, HEOPIraHUYECKHUX COJIEH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

IIpakTyeckoe 3ansaTue Ne 10

Peienne npakTHKo-opMeHTHPOBAHHBIX TEOPEeTHYECKHX 3aJaHUI HA CBOlicTBA U
MOJIy4eHHe HEOPIaHNYECKHUX BEIeCTB

Pemenne npakTuKO-OpuEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKUX BEILECTB

IIpakTuyeckoe 3ansaTue Ne 11

CBoiicTBa MeTA/VIOB H HEMETAJLJIOB.

HccnenoBanne pU3nIecKrX U XUMUYECKUX CBOMCTB METAJUIOB U HEMETAJUIOB. Perienue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 CBOMCTBAM XMMHUYECKUM CBOWCTBAM METAIIJIOB U HEMETAIIJIOB
UccnenoBanue pU3NIecKUX U XUMUYECKHUX CBOMCTB METAJUIOB U HEMETAJUIOB. Perienue
AKCIEPUMEHTAJIBHBIX 33/1a4 110 CBOMCTBAM XMMUYECKUM CBOMCTBAM METAJIJIOB U HEMETAIIIOB, 1O
pacro3HaBaHMIO U MOJIYYEHUIO COIMHEHNH METAJUIOB U HEMETAJUIOB.

Tema 3.3. IIpou3BoaCTBO HEOPraHUYECKUX BelleCTB. 3HAYeHHe H NPUMEHEHHe B ObITY M HA IPOM3BOJICTBE
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Tema 3.3.1. O6mue Conep:kanue y4eOHOT0 MaTepHuaJia 2 OK 01
NpeaCTaBJICHUs 0 OO01me mpeacTaBIeHHs O MPOMBIIIUIEHHBIX CIIOCO0aX MOMyYeHUs XMMUYECKHUX BEIECTB (Ha OK 02
NPOMBIIIEHHBIX npuMepe NPOU3BOACTBA aMMHUAKa, CEPHOI KUCIIOTHI).
crnocodax mosaydenus | YepHas u nBeTHas Metauryprus. I[lpakTnyeckoe npuMeHeHHe IEKTPOIN3a Uil OTydeHUs
XHMHYECKHX LIEJIOYHBIX, IEJIOYHO3EMENIBHBIX METAUIOB U aTtOMUHMS. CTEKIIO M CUIIMKaTHas
BeliecTB YepHas u IIPOMBIIIIIEHHOCTb.
IBEeTHasA ITpobaema 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. Pa3BUTHU MEIULMHDI, CO3IAHNHM HOBBIX MATEPHAJIOB, HOBbIX HCTOYHUKOB YHEPIruM, B
peleHuu npoodJieM IK0JI0THYeCKOM, JHEPreTH4eCcKOM U NMUIEeBOIl 0€30MACHOCTH
Pemenne npakTuko-OopueHTUPOBAHHBIX 3a/1aHUN O POJIM HEOPraHUYECKOW XUMHUU B Pa3BUTUU
MEIUIUHBI, CO3[JaHUU HOBBIX MAaTE€PUAIOB (B CTPOUTEILCTBE U JIP. OTPACIISAX MPOMBIIUIEHHOCTH),
HOBBIX MICTOYHHUKOB SHEPTUU (aJIbTEPHATUBHbBIE HCTOUHUKH SHEPTUH) B PEIICHUHU IPoOieM
9KOJIOTHYECKOH, SHEPreTUUECKOM 1 NHIIEeBONH O€30IaCHOCTH.
KonTpoabnas Copneprxanue y4yeOHOIo MaTepuasia 2
padora 2. CpoiictBa | B TOM umcjie NPaAaKTHYECKUX M J1a00PaTOPHBIX 3aHITHH
HEOpraHu4ecKUux IIpakTnueckoe 3ansaTue Ne 13 2
BeLIECTB KonrtposabHas pabora. CBoWcTBa HEOPIraHWYECKUX 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 [Tpenmet oprannyeckoil XuMuu. B3anMocBsi3b HEOPraHMUECKUX U OPraHUYECKUX BELIECTB.
XHMMHH. XHMMHYECKOE CTPOEHUE KaK MOPSAJOK COEUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX
B3anmocBssb BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPTraHUUECKUX
HEOPraHU4ecKuX u coenquHeHuil A.M. bytnepoBa. YriepoaHblil CKEJIET OpraHuYeCcKOi MoIeKybsl. MosnekysapHele u
OPraHu4ecKux CTPYKTYpHBI€ (pa3BEpHYThIE, COKPAILIEHHbIE) XUMUYECKUE POPMYJIIbl. 3aBUCUMOCTh CBOMCTB
BemiecTs. OCHOBHBIE | BEIECTB OT XMMUYECKOT'O CTPOEHUS MOJIEKYJI. MI3oMepus u u3oMephl (CTPYKTYpHas,
MOJIOKeHUsI TEOPUH | TeoMeTpudeckas (LIuc-TpaHc-uzomepus). KpaTHOCTh XUMHUYECKOH CBSI3H.
XHMHY€eCKOro [TonsiTue 0 pyHKIMOHANBHOM rpymnme. [IpuHIUITE KiaccuUKaluu OpraHMYecKUX COSAMHEHUH.
CTPOCHHS MexTyHapo/iHasi HOMEHKJIATypa U MPUHLIUIIBI HOMEHKJIATYPbl OPraHUYeCKUX COeTMHEHUH.
OPraHMYecKux B ToM 4nc/ie IPaKTHYECKUX U JJa00PaTOPHBIX 3aHATHIA 2 OK 01

20




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

coeqnHenuii A.M. IIpakTnyeckoe 3ansitue Ne 14 2
Byraeposa. HomeHnknatypa oprannyeckux coeJMHEeHHMI OT/eJbHBIX KiaaccoB CocTaBiieHne
H3omepus. CTPYKTYPHBIX (JOpMYJ1 OPraHM4YeCcKHX BEIeCTB OTAEIbHBIX KIaccoB. PacyeTsl
KpartHoctn npocreiimei GopmMyibl OPraHu4YecKoil MOJIEKYJIbl, HCXOAS U3 3JIEMEHTHOI'0 COCTaBa
XUMHYecKO# cBs3u. | HoMeHknaTypa opraHMuecKuX COeAMHEHUH OT/IENIbHBIX KJ1acCOB (HACHIILIEHHbIE, HEHACHIILIEHHbIE
Kaacecndpuxanus n ¥ apOMAaTHYECKUE YTICBOJOPOIbI, CIIUPTHI, (DEHOIIBI, aJIbACTH/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI
HOMEHKJIATypa u 1ip.) CocraBiieHuE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ1 OpraHMUECKUX BELIECTB
OpPraHu4ecKux OTJIEIbHBIX KJIACCOB, UCIIOJIb3Ys X HAa3BAHUS 110 CUCTEMATUYECKON HOMEHKIaType. PacueTsl
coeUHEeHHIl. npocreinield GopMynbl OpraHMYeCKOW MOJIEKYJIbl, HCXOs U3 3JIEMEHTHOI0 cocTana (B %).
Tema 4.2. CBoiicTBa OPraHn4YeCcKUX coeTMHEHUil 14
Tema 4.2.1 Ankanbl. | ConepxxaHue y4eOHOr0 MaTrepuasa 2 OK 01
IIpenenbHble yriieBOIOPO/IbL.: TOMOJIOIMUYECKUH psit U 001mas popmyiia, HOMEHKIJIATypa, U30MEpHH; OK 02
¢du3nvecKkre CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYYCHUSI.
['openue MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHHKOB TEIUIA B IPOMBIIUIEHHOCTH U OBITY.
CBolicTBa IPUPOJIHBIX YIIIEBOJOPOJIOB, HAXOKJCHHUE B IPUPOJE U NPUMEHEHUE AJIKAHOB;
Tema 4. 2.2. Coaep:xxanue yueOHOro MaTepHaJia 2 OK 01
HenpeneabHsie u HenpenensHele 1 apomarndeckue yrieBoaopoasl. IlonmmMepusanus 3THiIeHa 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- | Kucnopoaconepskaniye coeiMHEHNs (CIUPTHI U IPOCTBIE 3PUPBI, PEHOIBI, allbJeTU/bl U KETOHBI, OK 02
He COeMHECHHS. KapOOHOBBIE KUCIIOTHI M UX MPOU3BO/IHBIE). [IpakTHueckoe NpuMeHeHHe STUIICHTJIUKOJIA,
MpL1a Kak cosiu riuuepuHa, penona. [lpuMenenue popmanbaeruia, aeraibAaeruaa, 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. Pagukanbl. OK 02
0CO0EHHOCTH ITepBoHavabHbIE OHATHUS 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
NOHSATHUSA O TUNIAX U HCIOJIb30BAHMEM IVIOTHOCTH I'a30B MO BOJAOPOY U BO3AYXY
MeXaHM3Max [Tony4yeHnue 3THICHA U3 3TAHOJA B 1a0OPATOPUHU M U3YYEHHUE €T0 GU3NIECKUX U XUMUYECKUX
OpPraHu4YecKux cBoiicTB. CocTaBieHME peakluii IPUCOEINHEHNUS U OKUCIEHUS Ha IpUMepe 3TUIeHa. Perienne
peakuui pacueTHBIX 3ajay C UCIOIb30BaHUEM ILTIOTHOCTH ra30B MO BOAOPOIY U BO3IYXY.
IIpakTHyeckoe 3ansaTHe Ne 16
Peuenne nenovex npeBpanieHuil Ha reHeTHYECKYIO CBSAI3b MEKAY KJIacCaMH OPraHu4YecKHX
coequHeHHil PelleHue pacyeTHbIX 32/1a4 110 YPABHEHUSIM PeaKIUil ¢ ydacTueM 2
OpPraHu4ecKuX BellecTB
Pemenue nenouex npeBpaiieHuil Ha T€HETHUECKYIO CBSA3b MEK/Yy KllacCaMH OPraHUYeCKUX
COEIMHEHUH C COCTAaBIIEHNEM Ha3BaHUN OPraHUYECKUX COCAMHEHUN MO TPUBHAIBLHON UITN
MEX1yHapOJAHOM CUCTEMaTHYeCKO HOMEHKIAaType. Pelienre pacueTHbIX 3a/1a4 10 ypaBHEHUSAM
peaKIuil C y4yacTueM OPTraHUYECKUX BEIIECTB
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. YIJIEBOJIOB — HCTOYHUK YHEPTHH JKUBBIX OpraHn3MoB. O01acTu MPUMEHEHNUS aMUHOKHUCIIOT.
[TpeBparenus O0enkoB nuiy B opranusme. buonoruueckue pynkiuum 6enkos. buonornueckue
¢byHKIMY KUpoB. Posib oprannyeckoil XuMuM B pelIeHnd Npo0iieM NHIEeBOH 6€30IMacCHOCTH.
Tema 4.3.2. Conep:xanue yueOHOTro MaTepuaJia 2 OK 01
HyxkJienHnoBbie HyxnenHoBble KMCIIOTHI: cOcTaB U cTpoeHue. CTpoeHne HykiIeoTH10B. COCTaB HyKJIEMHOBBIX OK 02
KHCJIOTBI: COCTaB U kucnot (AHK, PHK). Ponb Hyk1€MHOBBIX KUCIOT B XKU3HEACSTEILHOCTH OPIraHU3MOB.
crpoenne. CTpoeHue
HYKJ1€0TH10B. PoJib
HYKJIEHMHOBBIX
KHCJIOT B
KU3HENeATeJbHOCTH
OpPraHu3MoB
Tema 4.3.3. Copnepxxanue yueOHOro MaTepuaJa 2 OK 01

22




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

IIpousBoacTBo [Tpon3BOACTBO OpraHMYECKHUX BEIIECTB: MPOU3BOICTBO METaHOIIA, IepepaboTKa HEPTH. OK 02
OpPraHu4ecKux [TonmmaTHIIEH KaK KpPYITHOTOHHAKHBIM IIPOYKT XUMUYECKOTO ITPOU3BoIcTBa. [I[puMenenune
BeuuecTs. PoJb sTwieHa. [Ipon3BoACTBO ¥ IpUMEHEHUE KaydyKa U PE3UHBI.
OpraHu4ecKoi CuHTeTHYECKHE U HCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA. [IpakTHueckoe
XHMMHHU B pellieHUuH UCIOJIb30BaHUE BOJIOKOH. CHHTETHYECKHE TUIEHKU: U30JIALMS U1 IPOBOIOB, MEMOpPaHBbI Jis
npoodiem OIIPECHEHUS BOJIbl, 3ALLUTHBIC IUIEHKH JUIsl aBTOMOOUJIEH, MIIaCThIPU, XUPYPIHUECKHE TTOBSI3KH.
IHEpPreTU4ecKoi HoBble TEXHOIOIMM JAJIBHEUIIETO COBEPIICHCTBOBAHUS MIOJIMMEPHBIX MaTEPUAJIOB.
0e3omacHocTH, B Posib opranndeckoil XMMHUU B PEIICHUH MPOOIIEM SHEPTeTHUECKON OE30MaCHOCTH, B Pa3BUTUH
pa3BUTHH MEIUIUHBI, CO3[JaHNU HOBBIX MAaTE€pUaOB, HOBBIX HCTOUHUKOB SHEPIUHU (aJIbTEPHATUBHBIE
MeIUIUHBI, VCTOYHUKHU YHEPTHH).
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 Pemienne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUM 110 COCTABICHUIO XMMUYECKUX PEaKIUH,
OTPaXKAIOIIKUX XUMUYECKYIO AKTUBHOCTb OPraHMYECKUX COSIUHEHHUN B Pa3IMUHBIX Cpelax
(IPUPOTHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX ).
IpakTnyeckoe 3ansitue Ne 18
Pemenne 3agaq 2
Pacder KOIMYECTBEHHBIX XapaKTEPUCTUK NPOIYKTa pEAKLIUN COCAUHEHMS, €CIIM OJHO U3
BEIIECTB JJAHO B MU30BITKE W/WIJIH COJIEP>KUT TPUMECH
KonTpoabnas Copnepxxanue y4yeOHOIro MaTepuasa 2
padora 3 Crpykrypa | KonrposnbHas pabora. CTpyKTypa 1 CBOICTBa OPraHUYECKUX BEIECTB.
U CBOMCTBA
OpPraHu4YeCcKux
BELIECTB.
Pa3nes 5. Kunernueckne 1 TepMOAMHAMHUYECKHE 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 peakiuii: o (a3oBOMy COCTaBy OK 02
peaKkumu. (rOMOreHHbIE U TETEPOTE€HHBIE), TI0 UCII0JIb30BAHUIO KaTalu3aropa (KaTaJIuTUIECKUE U
Knaccupuxanus HEKaTaIUTUYECKHUe).
XHMHYECKHX CKOpPOCTh peaKiiu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB: MPUPOJIBI PEArHPYIOLIIX
peakuuii. CKOpocTh | BEILECTB, KOHIIEHTPALUU pearupyroliux BelecTs, TeMneparypsl (nmpasuwio Bant-I'opda),
peakuuu, ee IUIOLIA/IM PEAKIIMOHHOM MOBEPXHOCTH, HAJIMYMS KaTaiu3aropa. Posib kaTaau3aTopoB B Ipupoae
3aBHCHMOCTB OT Y IIPOMBILIUIEHHOM IIPOU3BOJICTBE.
Pa3JIMYHBIX OHeprus akTUBallMU. AKTUBUPOBaHHbBIN KomIuieke. KatanusaTopsl u katanus. Ponib
paxropos. KaTaJI13aTOPOB B IPUPOJE U MPOMBIIIJICHHOM ITPOU3BOJCTB
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 KOHLIEHTPAIMK pearupyrouux BelecTB.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKLIMU OT KOHLEeHTpaluu. OnpeieneHne KOHCTaHThI
CKOPOCTH peakluy Irpa)udecKuM METOAO0M.
Perienue npakTUKO-OpUEHTUPOBAHHBIX 33JjaHU HAa aHANU3 (PAaKTOPOB, BIAMSIOIIMX HA U3MEHEHHUE
CKOPOCTH
Tema 5.2. TepmoanHaMudecKkne 3aKOHOMEPHOCTH MPOTEeKAHUS XUMHUYECKHX peakuunii. PABHOBecHe XUMHYECKUX 8 OK 01
peaKuuii. OK 02
Tema 5.2.1. Copepxanue yueOHOIro MaTepuaJa 2
Kuaacenpukanus Knaccudukanus XuMHUECKUX peakluii: o TerioBoMy 3 deKTy (3K30TepMUYECKUE,
XHMHYECKHX SHJIOTEPMUYECKHE), 10 00paTUMOCTH (0OpaTHMble U HeoOpaTuMble). TertoBbie 3(pdeKTh
peaxkuuii. TennoBble | xumuueckux peakuuid. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peaklinii. XMMUYECKoe
3P deKThI pPaBHOBECHE U €T0 CMEILEHHUE MOJ1 ACHCTBUEM Pa3JINYHbIX (PaKTOPOB (KOHLIEHTPAIMS pearecHTOB
XHMHYECKHX WM NIPOJYKTOB PEaKIuy, IaBJIeHHe, TEMIIepaTypa) AJs CO3/1aHusl ONTUMAJIbHBIX YCIOBUN
peaxkuui. IIPOTEKAHUSI XMMUUYECKUX MPOLIECCOB.
Oo6paTumocTnb [TonsiTre 006 sHTaNBNNU U 3HTpoNUU. DHeprus [ mooca. 3akon ['ecca u cneacTsus us Hero. Ponb
peaxkuui. CMEIIIEHNS PAaBHOBECHSI B TEXHOJOTMYECKUX IPOLECCAX.
XumMuuyeckoe B ToM unciie NpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH 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 TensioBoro 3¢ ¢exra peakunu. Pemienne npakruko-
PaBHOBECHSI. OPHEHTHPOBAHHBIX 3aaHUI Ha NpuMeHeHne npuHuuna Je-llareabe.
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[Tpunun Jle [latense. BausHue pa3nnyHbix GakTOPOB HA U3MEHEHHE PABHOBECHSI XMMUUYECKHX
peaKuui.

3aKOH JEHCTBYIOIMX MAacC U KOHCTAHTAa XMMHUYECKOTO paBHOBeCHUs. PacueTsl paBHOBECHBIX
KOHIICHTPALUil pearupyromurx BeIIecTB U MPOIYKTOB peakiuii. Pacuers! TemoBoro s¢dekra
peaxkuuu.

Pewienne npakTMKO-OpUEHTUPOBAHHBIX 3ajaHU HA TpuMeHenue npuHiuna Jle-Illarense ms
HAaXO0’KJICHUs HaIpaBJIEHUS CMELIECHUS pPaBHOBECHS XMMUYECKOHN peakuy U aHaiau3 (GaKkTopoB,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHSL.

IpakTnyeckoe 3ansitue Ne 21 —JIAb PAb

N3y4denne BIMsHUSA Pa3TUYHBIX GAKTOPOB HA cMelleHHe XMMHYECKOr0 paBHOBECHSI. 2
HccnenoBanue BAMSHUSA U3MEHEHUs] KOHLIEHTPALMK BELIECTB, PEaKU CpeJibl U TEMIIEpaTyphl
Ha CMELLEHUE XUMUYECKOro paBHOBeCHs. CpaBHEHHE MOJIyYEHHBIX PE3YJIbTATOB C TEOPETUYECKU
IPOTHO3UPYEMbIMU Ha ocHOBe npuHimmna Jle llarense
Tema 5.2.2 Coaep:xanue yueOHOT0 MaTepHaJia 2
KonTpoabHas KonrtponbHas pabora. CKOpoCTh XUMHUYECKOM peakMy 1 XUMUYECKOE pPaBHOBECHE.
pat6ora 4. Cxopocthb
XHMHYECKOH
peakuuu u
XMMHYecKoe
paBHOBecHe.
Pa3nen 6. lucnepcHblie CHCTEMBI. 8
Tema 6.1. /IucnepcHble cucTeMbl M (PAKTOPBI HX YCTOHYHBOCTH. 4
Tema 6.1.1. Conep:xanue yueOHOTro MaTepHaJia 2 OK 01
Jucnepcubie [ucnepcHele cuctemsl. Komnonguele cuctemsl. MIcTHHHBIE pacTBOpEI. OK 02
CHCTEMBI. PactBopenue kak gpusnko-xumuueckuit nporecc. PactBopbl. CriocoObl IpUTOTOBIEHUS OK 07
KoJstouanbie pactBOpoB. PacTBOprMOcTb. MaccoBast 107151 pacTBOpeHHOro BeriecTBa. [IpenensHo
cucrembl. MCTHHHBIE | 1ONyCTHMBbIE KOHLIEHTPALMK U UX UCIIOJIb30BAHUE B OLIEHKE 3KOJIOTUYECKON OE30MacHOCTH.
PacTBOPHI. Knaccugukanus nucnepcHbIX cucteM 1o coctaBy. CTpoeHue 1 (pakTopbl yCTOMYUBOCTH
PacTBopsbl. Cioco0bl | 1ucniepcHBIX cucTeM. Pacrio3HaBaHWe UCTHHHBIX PACTBOPOB, KOJUTOMTHBIX PACTBOPOB U
NPUTOTOBJIEHUS rpy0onucnepcHbix cucreM. CTpoeHrne MULIEIUTBL. PaccenBanue cBeTa MpH MPOX 0K ACHUH
PacTBOpPOB. CBETOBOTO ITyYKa Yepe3 ONTUUECKH HEOTHOPOAHYIO cpeny (dddexra Trunmamns)
PacTBOopumMoOCTS. B TOM 4Hc/Ie IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI 2
MaccoBas oJis IpakTuyeckoe 3aHsaTHe Ne 22 2
PaCTBOPCHHOI'0 Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB. PelieHne NPaKTUKO-OPHEHTHPOBAHHBIX

25




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

BelecTBa.

PacyYeTHBIX 32/IaHUI HA IUCIIEPCHbIE CHCTEMBbI.

Pewienne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pelenne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 3a/IaHUM HA JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM M MPOU3BOJICTBEHHOMN JCSATEIHHOCTU YEJIOBEKA, C MO3UIUN
9KOJIOTMYECKOl 0€30MacHOCTH MOCIEACTBHI U TPAaMOTHBIX PEIICHUN TPOoOIieM, CBI3aHHBIX 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 33aIaHHOMN (MOJIAPHOI ) KOHIIEHTPALMH (C TPAKTHUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH ), OTIPEIeNIEHUE CPeIbl BOJAHBIX PACTBOPOB

I[IpakTuyeckoe 3ansitue Ne 24

HccnenoBanue aucnepcHbIX CUCTEM

[TpuroroBneHne U N3y4EHHUE CBOICTB IUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB: CYCIIEH3UH,
SMYIBCUU, KOJUIOUTHOTO pacTBopa. CpaBHEHUE CBOMCTB UCTUHHBIX M KOJUIOMIHBIX 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 PEaKIIH, XapaKTepHbIe JIsl OOHAPYKEHUSI HEOPTraHUYECKUX
BellecTB (KaTHOHOB U aHMOHOB). CocTaBiieHHE YpaBHEHUH peakuii OOHapy>KeHUs1 KaTHOHOB [—
VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIpHOH M MIOHHOH popmax.

Peakuuu oOHapykeHUsI HEOPraHUYECKUX BEIIECTB B peaIbHbIX 00BbEKTaX OKPYKAIOIIEH CPE/IbI.
IIpakT4eckoe 3ansaTHe Ne 26

Oo0OHapy:keHHe HEOPTaHMYECKHUX BelIeCTB

AHanuTHueckue peakuu kaTuoHoB [-VI rpynn

Ob6HapyxeHne HeoOpraHn4ecKux BeuecTB (kaTuoHoB [-VI rpynn wim aHuoHOB) €
MCII0JIb30BAaHNUEM Ka4ECTBEHHBIX aHAJTUTHUECKNUX PEaKLIUM.

[TpoBeneHne KaueCTBEHHBIX PEAKIUi, UCIIOIb3YEMBIX JJIs1 OOHAPYKEHHs KAaTHOHOB | rpymmbl

(xanmusi, HaTpusi, Maraust, aMmMmoHust), II rpynnsl Ha npumepe 6apusi, 11l rpynns! — cBuHna, [V

OK 01
OK 02
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rpymibl — amoMmuHus, V rpynmsl — xenesa (11 u 11I), VI rpynner — Hukenst. Onrcanue
HaO0JII0JaeMBIX SIBJICHUM U COCTaBICHUE XMMHUYECKUX PEaAKIINI

AHaJIUTHYECKHE PEAKI[MH aHHOHOB

[TpoBeneHNEe Ka4eCTBEHHBIX PEAKITNI, HCIIOB3YEMBIX JIJIsi OOHAPYKCHHSI aHHOHOB: KapOOHara,
docdara, cynbdara, cynbbhuaa, HUTparTa, Xjopuaa u ap. Onucanue 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 IIpakTuyeckoe 3ansaTue Ne 27
BeleCTB OTAeNbHBIX | KauecTBeHHbIe XUMUYECKHE PEAKIHH, XapaKTepHbIe A5 00HAPYKeHHUs O0TAeIbHbIX
KJIACCOB C KJIACCOB OPraHN4YeCcKUX COeMHEeHUI
HCII0JIb30BAHMEM KadecTBeHHBIE XUMUUECKUE PEAKIUH, XapaKTepHbIE ISt OOHAPYKEHUS OTACIHHBIX KIIACCOB
Ka4eCTBeHHbIX OpPraHUYECKUX COeIMHEHUH: (PEHONIOB, alb/IEerHI0B, KpaxMalla, yKCYCHOM KHCIIOTHI,
peakumii aMHUHOKHUCIIOT U AP.
Jlenatypanus OeIKOB PH HarpeBaHHUM, LIBETHbIE PEaKLIUU OEIKOB.
CocraBieHne Ka4YeCTBEHHBIX PEAKINN OOHAPYKEHHS OPTraHUIECKUX COSTMHEHUN OTICITbHBIX
KJIaCCOB
IIpakTHyeckoe 3ansaTHe Ne 28
OO0Hapy»keHUe OPraHUYEeCKHX COeIMHEHHI 0TAeNbHBIX Ki1accoB. «KayecTBeHHbIE peaknun 2
Ha OTJeJIbHbIe KJIACChl OPraHU4YeCKUX BellecTB»
[TpoBeneHne KaueCTBEHHBIX PeaKIUil, HCIIONb3yeMbIX Il OOHAPYKEHHsI OPraHUYECKHX BEILECTB
Pa3IUYHBIX KJIACCOB: (PEHOJIOB, aJbJIETHI0B, KpaxMaia, YKCyCHOM KUCIIOThI, aMUHOKHCIIOT,
6enkoB u Ap. OnucaHue HaOII0AaeMBbIX SIBICHUHM U COCTaBIEHHE XMMUYECKUX peaKuil 1/uim
CXEM.
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIeP:KaHMe (Coep: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 [IK 1.2.
Dkonoruyeckas 6e30MacHOCTb MMOCIEACTBUI OBITOBOM M MTPOU3BOICTBEHHOM 1€ TENBHOCTH I1IK 6.2.
YyeJioBeKa, CBA3aHHas ¢ epepaboTKOM BEelleCTB; MOUCK M aHaJIN3 XUMUYECKON nHpopManuu u3 [IK 6.6.
pa3IMYHBIX UCTOYHUKOB (Hay4yHas U ydeOHO-Hay4dHasl JUTEepaTypa, CpeICTBAa MaCCOBOM JIP 9
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uHpopmanuu, cetb UHTEpHET U 1pyrue).

3amura keiica: [IpencraBienne pe3yabTaTOB peLICHUs KEHCOB (BBICTYIUICHUE C Mpe3eHTaIueH )
IpakTnyeckoe 3ansitue Ne 30

Keiicol (¢ yueTom Oyayuieil npodeccuoHaJIbHOl 1eATeTbHOCTH)

Keiicel (c yuetom Oyaymier npodeccuoHaIbHON IeATEILHOCTH ) Ha aHaIu3 HHPOPMAIIUH O
IIPOM3BOJICTBEHHOH JIEATETLHOCTH YeNIOBEKa, CBA3aHHOW C mepepaboTKON U MOTydYeHHEM
BEIIECTB, a TAKXKE C IKOJIOTHUECKON 0€30MacHOCThHIO

IIpakTyeckoe 3ansaTue Ne 31

3ammra Keica

3amura keiica: [Ipencrapienne pe3yabTaToB PelIeHHs 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 mocya U XuMH4eCcKHe peakTUBbL. OCHOBHBIE JIA0OPATOPHBIE OTIEPAIUH.
JlaboparopHoe obopynoBanue. TexHnka 0€301aCHOCTH U MpaBuia padoThl (IIOBEIECHNUS) B
1a00paTOpHUH.

IIpakTuyeckoe 3ansaTue Ne 33

Bbino/iHeHHe THIIOBBIX PACYETOB

BrImonHeHne TUTIOBBIX PAcYeTOB IO TEMATHKE SKCIIEPUMEHTA (BBIXOJ] MPOIAYKTA pPEaKIuy, Macca
HABECKU, 00BEM PACTBOPHUTEIS).

IIpakTHyeckoe 3ansaTHe Ne 34

O0padoTKka JaHHBIX, AaHAJIN3 U OLEHKA

OO6paboTka JaHHBIX, aHAJIU3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYMCICHHUE CPEAHEr0 3HAUCHUS
OKCTIEPUMEHTATBHBIX JaHHBIX, TOTPEITHOCTH).

IIpakT4eckoe 3ansaTue Ne 35

IIpeacraBienne pe3yJbTaTOB IKCIIEPUMEHTA

[IpencraBieHue pe3ynbTaTOB HKCIEPUMEHTA B pazianuHoi ¢popme (Tabnuua, rpaduk, oTyer,
JTOKJIaJ1, PE3CHTAIHS)

OK 01
I[IK 1.2
I1K 6.6
JIP 4

Tema 9.1.2.
HccnenoBanue u
XMMHYECKHIl aHAIN3
00beKTOB OMochepsl

Conep:kaHue y4eGHOr0 MaTepuasa

Knaccugukaus npo6 Boabl Mo BUAY U Ha3HAYCHMIO, MCXOJS M3 €€ XMMHYECKOI'O COCTaBa.
OpraHonenTHyeckre CBOMCTBa (3amax, MPO3payHOCTh, IIBETHOCTh, MYTHOCTH) BOJBI.
KucnotrHocTs 1 menoyHocts Boabl. pH cpenbl u metoas! ee onpeaeneHus. JKecTkocTh BOJbI U

OK 01
OK 02
OK 07
IIK 1.2.
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METO/IbI ee onpenesieHus. CylHOCTh METOa TUTPOBAHUS. IIK 6.6

Bunpl xectkocTu BoJibl (BpeMeHHask U OcTOsiHHAs ). JKeCTKOCTh BOJIbI KaK IPUUMHA BbIAJACHUS I1K 4.2

OCaJIKOB WJIH 00pa30BaHUs COJICOTIOKECHUM, UMEIOIIMX MECTO B OBITY M Ha IIPOU3BOJICTBE. JIP 10

Cocras cosieil, BbI3bIBAIOLINX KECTKOCTh BOJbl. XUMHUYECKNE IIPOLECCHI, YCTPAHSIIOIIHNE

KECTKOCTb BOJIbI. Y PaBHEHUS] XUMHUECKUX PEAKLUH, HITIOCTPUPYIOIIUX IIPOLECCHI,

IIPOUCXOAIINE IIPU YCTPAHEHUH JKECTKOCTH. Y CTpaHEHNE BPEMEHHOM JKECTKOCTH OBITOBBIMU U

XUMHYecKHMMHU crioco0amu. CriocoObl yCTpaHEHUsl HOCTOSHHOM KECTKOCTH
Tema 9.1.3. Copnepxxanue yueOHOIro MaTepuasa OK 01
Xumuyeckuii anaian3 | B ToM ynciie NPAKTHYECKHUX M JIA00PATOPHBIX 3aHATHI OK 02
npod BoabI IpakTu4eckoe 3ansaTHe Ne 36 OK 07

Cnoco0bI BbIpaskeHUs KOHIEHTPALMU PACTBOPOB. K 1.2.

Crioco0b1 BeIpaXEHHS KOHIICHTPALUU PACTBOPOB: MaccoBast 10JIsl pACTBOPEHHOTO BELIECTBA, I1K 6.2

MOJISIpHAs U MOJIsUIbHAsL KOHLIEHTpaluu. Tutp pactsopa. Pemenne npakTuko-OpUEeHTUPOBAHHBIX I1K 4.2

TEOPETHYECKUX 3aJaHUI Ha pacyeT KOHUEHTPALUH 3arpsi3HAIOIINX BEIIECTB U UX CPABHEHUE C JIP 10

IpPeJeNbHO JOMYCTUMBIMU KOHUEHTPpALUIMU

IIpakTHyeckoe 3ansaTHe Ne 37

OumncTKa BOABI OT 3arpsi3HEHN I

HccnenoBaHne XMMHUYECKOTO COCTaBa Mpod BOJIBI.

Hcnonb3oBanue MeTo10B (pUIBTPOBAHUS U aZICOPOLIMH I OTAENCHHS 3arps3HEHUH B

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

CpaBHeHune 3()(peKTHBHOCTH pa3IMUHBIX METOJIOB OUMCTKH BOJIbI B Pa3HBIX YCIOBHSIX (B

nabopaTtopui, B JOMAIIHUX U MOJEBBIX YCIOBUSAX).

IIpakT4eckoe 3ansaTHe Ne 38

OnpeneseHue skecTKOCTH BOAbI H CIIOCOOBI ee yCTPAHEHHS

OnpeneneHue )KeCTKOCTU BOJIbI U CIIOCOOBI €€ yCTpaHEHUs!.

CniocoObl ycTpaHeHUs BCEX BHJIOB )KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIEN HKECTKOCTH.

Pemenne skcriepuMeHTaIbHON 3a/1a4M HA BBISIBJICHHE BPEMEHHOMN U IIOCTOSIHHOM JKECTKOCTH

BO/ibI. OlIeHKa BEPOSITHOCTH YCTPAHEHHUS BCEX BUJIOB )KECTKOCTHU B JIOMAIIHUX YCIOBHSIX.
Tema 9.1.4. Conep:xanue yueOHOTro MaTepuaJia OK 01
HccnenoBanue n KadecTBeHHBIN XUMHUUECKUI COCTAaB MPOAYKTOB MUTaHUs. BemecTsa, dpanbcudpuupyronme OK 02
XMMHYECKHH aHAIU3 | IPOAYKTHI IUTAHUS, U BEIIECTBA, 3arPA3HSIONINE TPOAYKTHI TUTaHus. OmnpeneneHue OK 07
00beKTOB OHOC(hEpbl | 3arPA3HAIONUIMX XUMHUECKUX BEIIECTB B MPOJYKTaX MUTAHUS, ONpEIeIEHUE BELIECTB, HE I1K 6.2

3asBJICHHBIX B COCTAaBE IIPOAYKTOB ITUTAHUS. I1K 4.2

Knaccugukaius mous 1o BUJy M Ha3HAYEHUIO, HCXO/IS U3 XUMHUYECKOT'O COCTaBa. JIP 10
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Wnentuduxaiys npoObl MOYBHI IO €€ XMMHUYECKOMY COCTaBY, OMMCAaHUE BO3MOXKHOCTEH ee
IMPUMCHCHUA.

TpebGoBaHus K Ka4eCTBY OYBBI pa3IMYHOIO HazHaueHus. OnucaHue ocoOeHHoCTe!
HUCIIOJIBb30BaHHUA IIOYB B 3aBUCUMOCTH OT TUIIOB, CHOCOGBI YIYULHICHUA Ka4€CTBA IIOYB B
3aBHCHUMOCTH OT Ha3HAUYCHHUS.

O06J1acTi UCTOIB30BAHUS OPraHUICCKUX YIOOPEHUH B 3aBUCUMOCTH OT KQUE€CTBEHHOTO COCTABA.
Ornucanue opraHu4ecKuX y1o0peHuil 1 UX MpUMEHEHHE B 3aBUCIMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTH

Tema 9.1.5.
XuMHuuYecKkui
KOHTPOJIb KayecTBa
MPOAYKTOB MMTAHUS

Conep:kanue y4eOHOT0 MaTepuaJia

B ToM 4uciie IpaKkTHYeCKUX U J1a00paTOPHBIX 3aHATHIM

IpakTnyeckoe 3ansiTue Ne 39

[TpoayKThl NUTaHUS: KAUECTBEHHBIN cocTaB. OrpeaencHue 3arpsa3HsIOMUX XUMUYECKIX
BEIIECTB B NMPOJIYKTaX MUTAHUS

IIpakTHyeckoe 3ansaTHe Ne 40

Oprannyeckne U HeOPraHuvecKue BellecTBa, BXO/AsIINe B COCTAB NPOJIYKTOB MUTAHMSI.
Onpenenenue coctaBa 01101 Ha coJlep:KaHMe MAKPO H MUKPO3J1eMEHTOB

Opranuyeckue U HEOPraHMYECKHUE BEIIECTBA, BXOIAIIUE B COCTAB MPOAYKTOB TUTAHMUS.
Omnpenenenue coctaa 01t0/1 Ha COJEPKaHUE MAKPO U MUKPOAJIeMEHTOB. M3yueHue
NPEeUIOKEHHBIX MTperoiaBaTesieM OIt0]1 Ha MpeIMeT XMMUYECKOI0 COCTaBa, ONpeieIeHue J10Jei
OT CYTOYHON HOPMBI MaKpO U MUKPODJIEMEHTOB B YKa3aHHOM OJIIOf€.

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

HccnenoBanue NpoayKTOB MUTAHUS HA HAJTHYME YIJICBOJ0B

HccnenoBanne XMMUYECKOTO COCTaBa MPOIYKTOB MUTAHUS.

HccnenoBanue NpoIyKTOB MIUTAHUS HA HAJIMYHUE YTIIEBOJIOB.

HccnenoBanue MOJIOYHBIX MPOJYKTOB HAa HAIW4YUE KpaxMmaina. MccrienoBanue npoayKToB Ha
HaJINYUE TIHOKO3bI.

IIpakTuyeckoe 3ansaTue Ne 42

OOHapyKeHHe HUTPATOB B MPOAYKTAX NUTAHUSA

OO6Hapy’keHre HUTPATOB B MPOAYKTaX MUTAHUS.

HccnenoBanye MaTepHaaoB MOIYKOIMYECTBEHHBIM METOIOM OIIPEIEIIEHHUSI HUTPATOB C
UCIIOJIb30BaHUEM JU(eHnIaMiuHa (KOPHEIIOIbI OBOIIEH, JINCThS U KOUEPhIXKKa KaIlyCThl, IJI0/IbI
(GpyKTOB). AHAINU3 YPOBHS 3arpsi3HEHUS HUTPATaMU 110 MHTEHCUBHOCTH OKPAIIMBAHUS
MPOJYKTOB PEAKIUH.

OK 01
OK 02
OK 07
K 1.2
I1K 4.2
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(pUKANKS MOYB 10 BUAY U Ha3HaYeHHI0. Opranuyeckue y1o00peHus,
00J1aCTH MX UCII0JIb30BAHMS.

IIpakTyeckoe 3ansaTHe Ne 44

OobsacTu npuMeHeHusi MOYBbI. MuHepabHbIE y100peHus .

O6nactu Ha3HayeHUs1 (MPUMEHEHUS1) TTOUBBI, UCXOSl U3 KAUECTBEHHOTO M KOJIMUYECTBEHHOTO
cocraBa. AHaJIU3 HOPMATUBHOM JTOKYMEHTAIIUH.

Ponb HeopraHnveckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH, YIyUIIUTEIEeH [TOUBbI.
CocTaB MUHEpaIbHBIX YAOOPEHUN U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
pa3zHoBUAHOCTU. B3anuMocBs3b cocTaBa y100peHuil U UX BIMSHUS Ha BET€TaTUBHbBIE CBOWCTBA U
IUIOJIOHOIICHUE PacTEHUI

IIpakTHyeckoe 3ansaTHe Ne 45

HccnenoBanue XHUMHYECKOr0 cOCTaBa NPo0 mouBbl. O0OHapyKeHHe HEOPTaHUYEeCKNX
npuMecei B mpodax

[TpurotoBneHue npoObI MOYBBI AJISL UCCIIEOBAHUS KUCIOTHOCTH/IIETIOYHOCTH, HEOPTaHUYECKUX
3arps3HeHni. OOHapyXeHHE XJIOPHI- U CYTb(aT-HOHOB B pode mouBbl. CocTaBiIeHNE
ypaBHEHMI peakuuii oOHapyxeHus. CpaBHEHUE MTOJyYSHHbIX MIOKa3aTeaeld ¢ HOpMaTUBHBIMU
(cTIpaBOYHBIMH) 3HAYCHUSIMHU

IIpakT4eckoe 3ansaTue Ne 46

Onpenenenue pH BogHON BBITSIKKH NMOYBbI, €€ KMCJIOTHOCTH M 11 I0YHOCTH
Onpenenenne pH BoIHOMN BBITSYKKU MOYBBI, €€ KUCIIOTHOCTH U IEJIOYHOCTH.

HccnenoBanue BOJHBIX BBITSKEK 00pa31[0B FOTOBBIX TOUBEHHBIX CMECeH (11 pa3HbIX THIIOB
pactenuii). Onpeznenenue pH nouBkI ¢ UCIIOIB30BaHNEM UHAMKATOPOB. OLIEHKA TUIIOB [TOYB B
MIPEICTABJICHHBIX 00pa3iax (CHIbHOKHUCIIAs, KUCasl, CIabOKUCIast, HeMTpalibHas, MEJI0YHAas)

OK 01
OK 02
OK 07
K 1.2
I1K 4.2
JIP 10

JAudpepenuuposan-
HbIH 3a4eT

Coaep:xanue yue0HOro MaTepHaJia

B ToM 4nciie NpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH
IIpakT4eckoe 3ansaTHe Ne 47
O0600111eH1Ee U TOBTOPEHHE Kypca HEOPraHNUECKON M OpraHu4ecKod XUMHH

Bcero:

144 gaca
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3. YCJIOBHUA PEAJIN3AIIMA OBIIIEOBPA3OBATEJIBHOM JUCHUILIVHBI

3.1. s peanu3auy NPOrpaMMbl JUCHUIUIMHBI JOJLKHBI  ObITH MPEAyCMOTPEHbI
cIeylolue crenuaabHble MOMEeIeHns:

Peanuszanust nmporpamMMbl yueOHOro mpeamera TpeOyeT Haiauuus y4eOHOro KaOuMHeTa XMUMHUU U
1abopaTopuUu.

[Tomemnienue kabuHeTa ynoBiaeTBOpsieT TpeboBaHuAM CaHUTAPHO-IIUAEMUOIOTMYECKUM MIPABHII U
HopmatuBoB (CaulluH 2.4.2. Ne 178-02).

O6opynoBanue y4eOHOT0 KaOMHETa:

1. Mebenb u cranimoHapHOE 000pyI0BaHUE.

- IOCKa KJ1accHas;

- CTOJI ¥ CTYJI JUIsl IPENOaBaTEs;

- I0CA/I0YHbIE MECTa MO0 KOJUYECTBY 00yUarOINXCs

- IEMOHCTPALMOHHBIN CTOJ;

- KHYDKHBIN 1mKad;

- mKag BBITSHKHOIM;

- mKadbl 1715 XUMAYECKUX PEAKTUBOB U 1TAOOPATOPHON MOCY/IbI;

- METAJUTMYECKHUH KA TSI XUMHUYECKIX PEaKTHBOB;

- MOliKa yHUBepcalbHasi,

- CTOJI JJ1 IpUOOPOB;

- 9KpaH;

- HOYTOYK;

- MyJIbTUMEIUHAS YCTAaHOBKA,

cTeH]] HH()OPMAIIOHHBIT

2. JlaboparopHoe 00OpYAOBaHHE W MPHUOOPHI: IITATUBBI METAUIMYECKHE C HAOOpOM JamoK |
KOJI€ll, CYLIMJIKA JUIsl CTEKJISHHOM MOCY/Ibl, OTHETYIIUTENb, KOHTEHHEP C ECKOM, COBOK.

3. JlaGopaTopHble NPUHAAJIECKHOCTH U JabOpaTOpHas MOCyJa: anTeyka Uil OKa3aHWs MepBOU
MEAMIIMHCKOW TIOMOIIM IIpH OXorax, Iope3ax, OyMmara UWHAMKATOpHas yHHBEpcalbHas, Oymara
¢GmIbTpOBaNIbHAS, BaTa TUTPOCKOMUYHAS, epKATENIH Uil IPOOUPOK, epil MPOOUPOYHBIH, eplll MOCYAHbIH,
NaJIOYKU CTEKJIIHHbIE, NMPOOKM pe3UHOBbIE (pa3HOro AMaMeTpa), ceTka acOecToBas MeTaJuIMuYecKas,
CIMPTOBKH, TPYOKH CTEKJSHHbBIC, IITATHUBBI JUIs NMPOOUPOK, JIOKKH IIIACTMACCOBBIE IS CHIMYyYUX
peaKkTUBOB, NpPOOMPKU JabOpaTOpHble, CTAaKaHbl XHMHUYECKHE, KOJIObl, BOPOHKH KOHHUYECKHE
IUIaCTMACCOBBIE, MEPHbIE LIMIMHPHI, CKISTHKY JIJIs1 pEaKTHBOB, IIPEAMETHBIE CTeKIIa, (paphopoBbIe YaAIIKH
JUISl BBITAPUBAHMUSL, CTYNIKH Qap(opoBbIe ¢ TECTUKOM, BECHI, PA3HOBECHI.

4. PeakTuBBl.

AnmroMuHUI Hurpat anromuuns

XKeneso Hurpat Gapus

Honun xanus
Cynbdar memu (1)

[nuk Hurpart xanus Kap6onar memu (1l )
Maruuit Hurtpat ammonus OCHOBHOM

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

Oxkcua KanbLus
Oxcup xenesa (111)
Oxcun 6apust

Oxcup ceunia (11)
docdar kampius
docdat HaTpUs
I'uapodocdat kamus
Huruapodocdar

KaJIbIIUs

Hurpat cepebpa

XII0pua Kajust
XI1opu KaJIbIus
Xnopun 6apus
Xnopun xenesa (1)
XJIOpUJ Maruus
Xnopua meau (11)
Xopun HaTpus
XJ1opua MHKA
dTopun HaTPUA
bpomua kanus
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Kap6onat ammonus
KapOonat xamus
Cynbdar KoOanbTa

(1)
)

Cynbtar mapranua (

Cynbdar aukens (1)
IM'uapocynedart Hatpus
Cynbdat HaTpus
Cynbbar anroMuHHs
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Cynbdar aMMoHUS
Cynbdat xene3a (1)
Cynbdar kanus
I'uapocynbdar xanus
Cynbdar kanbuus
JKenesHblii 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 kanbus
AMMUaK BOJIHBII
I'excan

I'mroko3a

['munepun
dopManuH
MypaBbuHas KUCI0Ta

IMuknorekcan
N30amMuiioBbIi ciupT
N300yTrIIOBBIN CIUPT
H-OytumnoBsiii coupt
®enon

OneuHoBas KuciIoOTa
AMUHOYKCYCHast

KHCJI0Ta

ITaneMuTHHOBAA

KHUCJI0Ta

CTeapI/IHOBaﬂ KHCJIOTa

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

5. Y4eOHo-HarsIHbIe TOCOOuS:

- IVIOCKOCTHBIE CpeAcTBAa O0YUYEHUS: KOMIUIEKThI Tal0au1l o TemaM «MeTaiibly, «Hemeramns»,
- [leppoguyeckas cucreMa xuMuyeckux emeHToB [ M. Menzeneesa,

- Tabnuna «PacTBOPUMOCTh KUCIIOT, OCHOBAHUH, COJIEH»,

- IOPTPETHI YUCHBIX.

- BUJICO(UIIbMBI,

- CJIaii] — MpEe3EHTalNH,

HaOOPBI IAPOCTEPHKHEBBIX MOJIEEH MOJIEKYJI, MOJIEN KPUCTANTNYECKUX PEIIETOK,

6. TexHuuyecKue cpeacTBa 00yUeHUS:

MYJIbTUMEMIHAs YCTaHOBKA (HOYTOYK, SKpaH, MPOEKTOP).

3.2. UupopMmannoHHOe oOecnedeHne peajn3alui NporpaMMbl

Jnst peanuzanuu mporpamMMbl OMOIHOTEUHBINM (POHII 00pa3oBaTENbHON OpraHU3alUMU JOJKEH
UMETh TIeYaTHbIE W/WIM DJIEKTPOHHBIE O00pa3oBaTeNbHbIE H HMH(DOPMAIIMOHHBIE pPECYpChl s
UCTIOJIB30BaHUS B 00pa30BaTEIILHOM IPOIECCE.

3.2.1. OcHOBHBIE T€YATHBIE H3TAaHUSA

labpuensu O.C. Xumust: yaeOHUK ISl TTPOPECCUl U CHEIHAIBHOCTEH €CTECTBEHHO-HAYYHOTO
npoduns / O.C. I'abpuensiu. — M.: Axkagemus. 2017.

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKH

1. EnuHoe okHO qocTyma K 0Opa3oBaTelbHBIM pecypcaM. bubnuoreka [DnekTpoHHBIN pecypc]. —
URL: http://window.edu.ru/window/library

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

3.®enepanbHblil IGHTP HHOOPMAIMOHHO-00pa3oBaTebHBIX pecypcoB. - URL: http://fcior.edu.ru /
- TeKcCT: 37IeKTPOHHBII
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBINOBPA3OBATEJIBHOU JUCIIAIIJIMHBI

KoHTposb 1 olleHKa pe3yIbTaToOB OCBOSHUS 00IIe00pa30BaTEIbHON NUCIUTUTMHBI PACKPBIBAIOTCS
yepe3 AMCLUUILTUHAPHBIE pe3ysbTaThl, HAIpaBlIeHHbIE Ha (OPMUPOBAHKUE OOIIUX U MPOQPECCHOHANBHBIX
KOMIIETEHIIMH 110 pa3jenaM U TeMaM COJepKaHus yueOHOro MaTepuara.

MIEPUOTUYECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB
J.1. MenneneeBa

Oomas / Pa3nesn / Tema PesyabTaT 00yuenust Tun oneHoOYHBIX
npogdeccuona MeponpUusTHIA
JIbHas
KOMIIeTeHIUsl
Pa3nes 1. OcHoBBI ®opmympoBaTh 0a30BbIe
CTPOeHHus MOHATHUSA U 32KOHBI XMMHH
BellecTBa.
OK.01 1.1. Ctpoenue aToMOB CocTaBiATh XUMUUYECKHE 1. Tect «CTpoeHue aTOMOB
XUMHUYECKUX 3JIEMEHTOB U | POPMYJIbl COETMHEHUN B XUMHUYECKUX 3JIEMEHTOB U
IpUPOJa XUMHUYECKON COOTBETCTBHUU CO CTENEHbIO | MPUPOJIa XUMUUECKOM
CBSI3U OKHCJIEHUS] XUMHUYECKHUX CBSI3UY.
3JIEMEHTOB, UCXOMS U3 2. 3aauu Ha cocTaBJICHUE
BaJICHTHOCTH U XUMHUYECKUX GOpMYIT
3JIEKTPOOTPHULIATEILHOCTH JIByXaTOMHBIX COEMHEHUIN
(okcu10B, Cysb(PUIOB,
TUAPUJIOB U T.I1.).
OK 01 1.2. llepuoanueckuii Xapakrepus3oBaThb [IpakTuko-
OK 02 3aKkoH ¥ Tabnuua J[. 1. XUMUYECKUE IIEMEHTBI B OPUEHTUPOBAHHBIE
Menneneena COOTBETCTBUU C UX TEOPETUYECKHE 3a/1aHus Ha
MIOJIO)KEHHUEM B XapaKTepU3aLHUIo

XHMUYECKHUX DJIEMCHTOB:
«Meramnnyeckue /
HEMETaJUIMYSCKUe
CBOICTBA,
3JIEKTPOOTPUIIATEIHHOCTD U
CPOJCTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM 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,
OKHUCJIUTEITHHO-
BOCCTaHOBUTEJIbHbBIE
pEaKIuy ¥ peakiuu
KOMILJIEKCOOOpa3oBaHus (Ha
npuMepe
T'HJIPOKCOKOMILJIEKCOB
TIOMUHMS U [IUHKA) C
y4acTUEM HEOPraHUYeCKUX
BEIICCTB

1. 3amaum Ha cocTaBIEHUE
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
pEeaklMK COETUHEHUS OT
TEOPETUUECKH BO3MOKHOTO;
00BEMHBIX OTHOILICHUI
ra3oB; KOJIMUYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILIECTB U MPOJTYKTOB
peaxiuu; Macchol (00beM,
KOJIMYECTBO BEILIECTBA)
IPOJIYKTa PeaKLnuu, eCiIu
OJIHO U3 BEIIECTB JIaHO B
BUJIE pacTBOpa ¢
ONpeAETICHHON MacCOBOM
JI0JIe paCTBOPEHHOTO
BEIIECTBA.

OK 01.

2.2.0neKxTponuTu-
yecKast JUCCOIUAIUS U
HOHHBIA OOMEH

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

1. 3aganus Ha cocTaBIeHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peaKkiuii ¢ yyacTueM
OKCHJIOB, KUCTIOT,
OCHOBaHUI U COJIEeH,
WOHHBIX peakInuu
TUAPOIIN3a COJIEH,
YCTaHOBJICHUE U3MECHECHHMSI
KHUCJIIOTHOCTH CPEJIbI.

2. JJaboparopnas pabota
«Peakuuu rugponusay.
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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

Knaccudunuposats
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
TPUBHUATBHON
HOMEHKJIAType».

2. 3ajauu Ha pacyer
MaccoBOM J10JM (Macchl)
XUMHYECKOT0 AJIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aqanus
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 KPUCTAJUTMYECKOM
pemeTKu

OK 01
OK 02

3.2. ®U3UKO-XUMHUUECKUAE
CBOMCTBA HEOPraHUYECKUX
BEILIECTB

YcranaBauBaTh
3aBHCUMOCTh (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPTraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTAJUTMYECKOUN pelIeTKH

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

2. 3agaHusg Ha COCTaBIICHUE
YpaBHEHUN XUMUYECKUX
peakuil ¢ yyacTueEM
MPOCTBIX U CIOXKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
DJICMCHTOB;
HEOPTaHUYECKHUX KHUCIIOT,
OCHOBaHU# 1 aM(OTEPHBIX
TUJPOKCUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOIINUX UX
CBOMCTBA U CIIOCOOBI
MOJTYYCHUS.
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3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U IIOJIy4YCHHUE
HEOPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
«CBOIICTBAa METAJIIOB U

HEMETAJIOBY.
OK 01 3.3. IIpou3BoACTBO OOGocHoBBIBaTh 3HaueHue U | [IpakTuko-
OK 02 HEOPraHWYECKUX BEIIECTB. IIPUMEHEHNE OpPUEHTUPOBAHHBIE 3a]IaHUS
3HaueHKe U IIPUMECHEHHE B HEOpPraHMYeCKUX BEIIECTB B | II0 COCTaBJIECHUIO
ObITy U HA IPOM3BOJICTBE OBITOBOI U XMMHYECKHUX PEaKLUi C
MIPOU3BOJCTBEHHOMN y4aCcTHEM HEOPTaHMYECKUX
JIeATETLHOCTH YEJIOBEKA UX | BEIIECTB, UCIOJIb3YEMbIX
(bU3UKO-XUMHYECKUMU JUIS UX UICHTU(UKALUY 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 BEIIECTBA B Ha3BaHUW OPraHUYECKUX
OPraHNYCCKUX BCIICCTB COOTBETCTBHUU C UX COETUHEHUH I10
CTPOCHUEM TPUBHUAJILHON WIH
MEXKTYHapOIHOMU
CHUCTEMaTUYECKOMN
HOMEHKJIaType.
2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAILLEHHBIX
CTPYKTYPHBIX (OpMYyII
OpraHUYECKUX BELIECTB
OTAEJIBHBIX KJIACCOB.
3. 3aauu Ha onpeaeneHue
npocreien GopmyIibl
OpraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 DJIIEMEHTHOTO
coctana (B %).
OK 01 OK 02 | 4.2. CoiicTtBa YcranaBiuBaTh 1. 3amagus Ha cocTaBiIeHUE

OpraHU4YeCKHUX
COE€IUHEHUN

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

YpaBHEHUN XUMUYECKUX
peakIuil ¢ yyacTUEM
OpraHMYECKUX BEIIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOCHHUS.

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peakuuii,
WJUTIOCTPUPYIOLIUX
XHMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKaHUS TaHHBIX
peaKkunii U TeHETUYECKOU
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CBS3U OPraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacyeTtHple 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 3a1aAHUS
KU3ZHEICSITSIIbHOCTH BEIIECTB B OBITOBOW U 10 COCTaBJIEHUIO
yenoBeka. [[pon3BoacTBO | IPOU3BOACTBEHHOMN XUMHUYECKUX PEAKLUH C
Y IPUMEHEHNE JIeATETLHOCTH YEJIOBEKAa UX | yYACTHEM OPTraHUYECKHUX
OpPraHUYECKUX BEIIECTB B | (DU3UKO-XUMUYECKIUMHU BELIECTB, UCIOJIb3YEMbIX
MIPOMBIIIIICHHOCTH CBOMCTBaMHU JUTSL X UJIeHTU(PUKAIIY B
OBITY U IPOMBINIJICHHOCTH.
Pa3nea 5. Kunernueckne | UccinenoBars paHoBecue | KontposabHasi padora
U TEPMOAMHAMHUYECKHE U CKOPOCTH XMMHYeCKHX «CKOpPOCTh XUMHYECKOH
3aKOHOMEPHOCTH peakumi peakuuu U XuMHYecKoe
NPOTEeKAHUS paBHOBecHEe»
XUMHYECKHX pPeakuuii
OK 01 OK 02 | 5.1. Kunernueckue UccnenoBath BausiHuE 1. JTaGoparopnas pabora
3aKOHOMEPHOCTH KOHIIEHTpaluu — «Onpenenenue
HPOTCKAaHUA XHMHUIECKNX pearupyromux BEIIECTB U 3aBHUCUMOCTH CKOPOCTH
peakiui TEMIIEpaTyphl HA CKOPOCTh | pEaKUUU OT KOHIICHTPALUH
XUMHUYECKUX PeaKni pearupyroumx BEIIeCTBY;
— «Omnpenenenue
3aBUCUMOCTH CKOPOCTHU
peakuuu oT TeMIEPaTyphI».
2. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusl Ha
aHayn3 (aKTopoB,
BIIUSIOIINX HA U3MEHEHHE
CKOpPOCTH XUMHYECKOU
peakiu
OK 01 OK 02 | 5.2. Tepmoaunamuyeckue HccnenosaTs BIUsHUE 1. 3agaun Ha pacyeTsl

3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYIECKIX
peakuuii. PaBHoBecue
XUMHUYECKUX peakuil

W3MEHEHUS KOHIICHTPAIU!
BEILIECTB, PEAKIIMK CPEbI U
TEeMITepaTyphbl Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI

TEIUIOBbIX 3 (HEKTOB
XUMHUYECKUX PEaKui u
olpeziesieHue TUIAa PeaKuu
(mo termoBomy ddexTy:
9K30- ¥ 3HJOTEPMHUUYECKHUE).
2. IIpakTuko-
OpUEHTUPOBAHHBIE 3aJaHUs
Ha MMPUMEHEHUE MTPUHITUTIA
Jle lllaTense mis
HAax0>KJICHUsI 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 (aKTOphI UX pPacTBOPbI, KOJUIOUIHBIE IPUTOTOBJIEHUE PACTBOPOB.
YCTOMYHBOCTH pacTBOpHL U 2. [IpakTuko-
rpy0oaucIiepCHbIE CUCTEMBI | OPUEHTUPOBAHHBIC
Ha OCHOBE XUMHUYECKOTO pacueTHbI€ 3a/laHus Ha
JKCIIEPUMEHTA JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbI€ B OBITOBOM U
IIPOU3BOACTBEHHOMN
JIESITEJIbHOCTH YEJIOBEKa
OK 01 6.2.MccnenoBanue HccnenoBath pusuko- JlaGopaTopHas pabota
CBOWCTB JUCIIEPCHBIX XHMHYECKHUE CBOMCTBA — [IpuroroBnenue
CUCTEM pa3IMYHBIX BUJIOB pacTBOpOB;
JIACTIEPCHBIX CUCTEM — HUccaenoBanue
JIMCIIEPCHBIX 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 — AHaJTUTUYECKUE PEaKIIUU
KaTMOHOB U AaHUOHOB BELIECTB kaTuoHOB [-VI rpymni;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. ITpakTryeckue 3aaHus
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

OpraHn4Y€CKuX BEIICCTB
OTJIETbHBIX

KJIaCCOB C
HUCITOJIB30BaHUEM
Ka4eCTBEHHBIX PEaKIUii

peaKIH OPraHuYECKUX
COEMHEHUI OTEIIbHBIX
KJIaCCOB

— KauecTBeHHBIE peaknnu
Ha OTJEbHbIE KJIACCHI
OpTraHUYECKUX
KauecTBeHHEIN aHaIU3
OPraHUYEeCKUX COCTUHEHUHN
10 (QyHKIIMOHAJIEHBIM

TpyIIIaM.
2. IlpakTyeckue 3a/1aHus
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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 OuenuBaTh NOCIEACTBUS Keiic (c yuerom Oymymieit
OK 04 OK 07 | npou3BOJACTBEHHOU OBITOBOM U npodeccnoHaIbHON
[IK1.2 NEATEIHLHOCTH YEI0BEKA MPOU3BOJACTBEHHOMN JEATETLHOCTH)
I1K 6.2 JEATEIILHOCTH Y€I0BEKa C Bo3MoxHBIE TEMBI KEHCOB:
[IK 6.6 HO3UIIMHA DKOJIOTHUYECKOH 1. IToremnenue kiumara u
0e30macHOCTH BBEICBOOOYKICHHE Ta30BbIX
THUAPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ajs
aBHa-, MalIdHO- U
pUOOPOCTPOCHUS.
3. HoBble maTepuaibl ajis
COJIHEUHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
pPaCTUTENBHBIX TPENapaToB.
Pa3pea 9.1. HNurepnpernposarb
HccaenoBanue n XHMHUYecKHe NMpouecchbl U
XMMHUYECKHI aHAJIN3 siBJIeHUs B Ouocepe
00bexkTOB OHOchepbI
OK 01 9.1.1. OcHOBBI BBINTOIHATE TOJIHBIN LUK 1. JJaboparopHast paGota
[IK 1.2 71a00paTOPHOM MPAKTUKH B | SKCIIEPUMEHTAIBHOIO «OCcHOBBI Ta0OpaTOpPHOMH
IIK 6.6 npodeccnoHaIbHBIX HUCCICA0BAHUS C MPAKTHKN.
naboparopusx cOOJII0ZICHUEM MTPaBUII 2. TunoBsle pacyeTsl MO
0€e30MacHOro OOpaleH s ¢ | TEeMaTHUKe SKCIIEPUMEHTA.
BEILIECTBAMU U 3. 3amaun Ha BRIYHCIICHHC
1ab0paTOpHBIM CpPEIHEero 3HaYeHus
00opyIoBaHuEM AKCTIEPUMEHTATbHBIX
JAHHBIX, TOTPEITHOCTH.
4. ITpencraBienue
Pe3yIAbTAaTOB IKCIIEPUMEHTA
B paznuyHO# dopme
(Tabnwuia, rpaduk, OTUET,
TOKJIaJ1, TPE3CHTAITHS).
OK 01 OK 02 | 9.1.2. Xumu4ueckuii HccnenoBaTh XUMHUUYECKHUI 1. Tect «CBoiicTBa U COCTaB
OK 07 aHaiu3 po0 BOJIBI cocTaB IpoO BOBI BOJIBIY.
IIK 1.2 2. 3amanne « X UMHUYECKHH
[IK 4.2 COCTaB BOJIbI, TUI BOJBI U
I1K 6.6 CIOCOOBI €€ TPUMEHEHHSD»

(c uconp30BaHUEM
HOPMATUBHBIX
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JIOKYMEHTOB).

3. IlpaxTuko-
OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3aJaHusI Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPAKEHUS KOHLIEHTpALUK
U TiepecyeT KOHIEHTpaluui
(c ucnonp3oBaHUEM
HOpPMAaTHUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa

— OuucTKa BOJBI OT
3arpsi3HCHUM;

— Onpenenenue pH Boab! n
€€ KUCJIOTHOCTH;

— OnpezienieHne KeCTKOCTH
BOJIBI M CIIOCOOBI €€
YCTpaHEHHSI.

OK 01 OK 02
OK 07
IIK 1.2
[1K 4.2

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-
OpPUEHTHPOBAHHBIC 3a/1aHUS
10 KyJIMHApHOW TeMaTHKe.
3. JlaboparopHas pabota

— OOHapy>keHHe HUTPATOB B
MPOAYKTaX MUTAHUS;

— HCCIIeZIOBaHUE MPOAYKTOB
MTUTaHUS HA HAJIM4YHe
yTJI€BOAOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha
HaJIM4Ke YIrieBOI0B
(xpaxmai, IJII0K03a,
caxaposa).

DOTYK

OK 01 OK 02
OK 07
K 1.2
I1K 4.2

9.1.4.XuMuueckuii aHaan3
po0 MOYBHI

UccnenoBaTts, XuMHYeCKUN
COCTaB MpOO MOYBHI

1. Tect mo TeMe
«XUMHUYECKUM COCTaB
HEOPTaHUYECKHUX U
OpPTaHUYECKUX YIAOOPESHU».
2. 3aganne «B3anMoOCBA3E
COCTaBa IMOYBEI, TUI ITOYBEI
H €€ Ha3HAYCHUY.

3. JJaboparopHas paboTa
(1a BBIOOD):

— OOHapy>xeHue
HEOPraHWYECKHUX ITpUMecen
B ITpo0ax MoYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH IOYBEL, €€
KHCJIIOTHOCTH B
IIECIIOYHOCTH
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5. JOIIOJIHEHUSA U UBSMEHEHUSA
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