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Pabouas nmporpamma obmeoopazoBatenpHoi nucuuruinabl bJ[.07 Xumus npegHazHaueHa
JUIs  UM3y4eHHs XHUMUM B IpodeccHOHaNbHbIX oOpa3oBarenbHbIX opranuzanusx CIIO,
peanu3yolmx 00pa3oBaTeNbHYI0 MNPOrpaMMy cpeiHero oOmero oOpa3oBaHUs B Ipenesax
OCBOGHHSI OCHOBHOU TpodeccnonanbHoi oopazosarenbHoii mporpammbl CI1O (OITOIT CITO) Ha
0a3e OCHOBHOrO 0Omero oOpa3oBaHUS MpPHU TOATOTOBKE KBAIM(UIIMPOBAHHBIX pabOUuX,
CITy’KalllUX, CIIEIHATIMCTOB CPETHETO 3BEHA ISl CHICIHAIbHOCTH
08.02.01 CTponTesbCTBO M IKCILIYATAMS 31aHUI M COOpPYKeHU i

Opranuzanus — pa3paboTuuK:
roCcyIapCcTBEHHOE OIOKEeTHOE MPodeccHOHATBHOE 00pa30BaTEIBLHOE YUPEHKICHUE
«Bousrorpaackuii HHIyCTPUAIBHBIA TEXHUKYM)

Pazpabortumk: IlstoBa Jlrommmna I'eoprueBHa, mperonaBateib I'BIIOY «Bonrorpaackuii
WHAYCTPUATbHBIA TEXHUKYM»

PaGouass mporpamma paspabortana Ha ocHoBe TpeboBanuii ®I'OC cpennero oobiero
00pa3oBaHus, NPEABABISEMBIX K CTPYKTYpE, COJIEPKAHHUIO U pe3yJbTaTaM OCBOCHHUS Yy4eOHOM
JTUCHUTUTMHBL «XUMHS», ¥ B COOTBETCTBHUH C PeKOMEHIAMSAMHU IO OPTraHU3alMH IOTYyYCHHS
cpeaHero ooOmero odpa3oBaHUs B IpeesiaX OCBOCHHS 00pa30BaTENbHBIX MPOTPaMM CPEIHEro
npoeCCHOHAIBHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOIO 0OIIEro oO0pa3oBaHUA C YUYE€TOM
TpeOoBaHuil (enepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHJAPTOB U IMOIY4YaeMOM
npodeccuu WM CHEIHAIBHOCTH CpPeAHEero Mpo¢deCcCHOHAIbHOrO 00pa3oBaHUsS (MHCHMO
JenaprameHTa rocyJapCTBEHHOH MOJMUTUKH B cdepe MOArOTOBKH padounx kaapo u JI1O
Munobpuayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom IIpumMepHOW OCHOBHOI
o0pa3oBaTenbHOl MpOrpaMMbl CpelHero oO0miero o0pa3oBaHus, OAOOPEHHOH pelleHueM
benepanbHOro yu4eOHO-METOAMUYECKOTO 00BEIUHEHHS IO 00IIeMy 00pa30BaHUIO (IIPOTOKOJ OT
28 uronst 2016 . Ne 2/16-3)

Pabouas mporpamma paspaboranHa ¢ yduerom IIpumepHoil ocHOBHOI 0Opa3oBaTenbHOM
MporpamMMBbl CpeiHero oO0Iero oopa3oBaHus, 0J0OPEHHOU pernieHueM (denepabHOro y4eOHo-
METOAMYECKOr0 00bEeUHEHUS IO 0011eMy o0pa3oBaHuto (mpotokoin oT 30 HosOps 2022 r. Ne 14)
Ha OCHOBE MpPHUMEPHOH MporpamMmbl Y4eOHOH IUCHMIUIMHBI «MHOCTpaHHBIM S3BIK» IS
npodeccuoHanbHbIX 00pa3oBaTelbHbIX opranm3anuii /besdyeBckas B.A., llunganuna M.A.,
Margseesa O.C., u np. — ®I'bOY AIIO UPIIO, 2022. — 43 c.

PEKOMEH/IOBAHA Ha 3aceanuy npeaMeTHoM (LHKI0BOH) KOMUCCHH OOIIECTBEHHOIO NHTAHUA
H €CTECTBEHHOHAYYHBIX JHCIHIIHH

[TpoToxon Ne 9 ot «6» mas 2024 r.

[Ipeacenarens npeAMETHON (LIMKJIOBO# ) KOMHCCHH 001IECTBEHHOTO NUTAHHSA H
€CTeCTBEHHOHAYYHBIX JIHCUHILINH

C.A. Kpasen 76.04

OJIOBPEHA Ha 3ace1aHMH METOAHYECKOrO COBeTa.
[Tporokon Ne 8 ot «7» mas 2024 1

HavasibHuk otaena w1edHo-MeToanuecKoi paboTbl
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
YUEBHO# JUCUMUILIJIMHBI BJ1.07 Xumus

1.1. MecTo AucUMILINHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NIPOrPaMMBbI:

O6meo6pa3oBarenbHas guctuiinHa  bJ[.07 Xumus sBisercs 00s3aTeIbHON 4YacThbiO
00111e00pa30BaTeIbHOTO UKJIA 00pa3oBaTelbHOM mMporpammel B cootBeTcTBUU ¢ PI'OC no
CIEIUAIBHOCTH

08.02.01 CTpouTebCTBO M IKCIIyaTAlUsl 31aAHUI M COOPYKeHUH

1.2. Hean u niiaHupyemMble pe3yabTaTbl OCBOEHHS U CHUIIITUHBI
1.2.1. lleap 1 3a7a49M AU CHUILIHHBI:
DOpMUPOBAHUE Y CTYAEHTOB XUMUYECKOW COCTABJISIOIICH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa KaK OCHOBBI IPUHSATHUS PEIICHHUI B )KU3HEHHBIX U TPOU3BOJACTBEHHBIX CUTYaIUAX
3a/1auu JUCIUTUIMHBL:

1) chopMupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKHX IPOIIECCOB U
ABJICHUM B OKpYKAIOLIEW cpene, UEIOCTHOM HAaydyHOM KapTUHbI MHpA, B3aWMOCBSI3H U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS TPOBOJUTH PACUYETHl MO XHUMHUYECKUM (OpMyliIaM U YPaBHCHHSIM
XMMUYECKUX  pEeaklMil, IUIAaHUPOBAaThb W HHTEPIPETUPOBATH  PE3YJbTAThl  XUMHUYECKHX

IKCIIEPUMEHTOB;

3) copMUpOBAaTE  HAaBBIKM  NPOBEACHUS  XUMHYECKUX  HKCIIEPHUMEHTAIBbHBIX
HCCIIEIOBAaHMIA C COOJIIOCHNEM TPaBMII O€3011acHOTO OOpAIICHHUs C BEIECTBAMHU M TAOOPaTOPHBIM
000pyIoBaHUEM;

4) pa3BUTh YMEHHUS aHAIU3UPOBATh, OLIEHUBATh, IPOBEPSITh HA JJOCTOBEPHOCTH U 0000111aTh
uH(GOPMAIII0 XUMHUYECKOTO XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;

5) cdopmupoBaTh yYMEHHS NPOrHO3UPOBATh IOCIEACTBHUSI CBOCH JEATEIBHOCTH B
XUMHUYECKHX, TPUPOTHBIX, OBITOBBIX U MPON3BOJACTBEHHBIX MPOLIECcax;

6) copmMupoBaTh MOHMMAaHUE 3HAUYUMOCTH JIOCTH)KEHHH XUMHUYECKOW HAyKH H
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOH cep.

1.2.2. Ilnanupyemble pe3yJbTaThbl 0CBOCHHS 0011e00pa30BaTEIbHON JUCHHMIIIHHBI
BJ1.07 Xumus B coorBercTBHU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

VyeOnas aucuumiauHa bJ1.07 Xumus nmeer 00iblioe 3HaY€HUE NIPU (POPMHUPOBAHUH U
passutuu OK, I1K:



Kox 1 HanmenoBanue
bopMHUpyEMBIX
KOMIIETEHIINN

[ImaHupyemsle pe3ysbTaTbl OCBOCHUS AUCLUIUIMHBI

Oo6mume

JucuunnmHapHbie

OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
HNPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacT TPy10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TPYZly, OCO3HaHHE LIEHHOCTH MacTepCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOIMYECKON
Y COLMAJIbHON HANpaBJIE€HHOCTH, CIIOCOOHOCTD
UHULMNIPOBATh, IUIAHUPOBATh U CAMOCTOSITEIILHO
BBINOJIHATH TAKYyIO IS TEIbHOCTD;

- HHTEPEC K Pa3n4IHbIM chepaM npodeccnoHaTbHON
JeSITebHOCTH

OBiageHne yHMBepPCAJIbHBIMH YU4eOHbIMH
N03HABATEJIbHBIMM el CTBHSIMU:

a) 0azoBble JIOTHYECKHUe JelicTBUS

- CAaMOCTOATEJIBHO (POPMYIMPOBATh U aKTYaJIn3UPOBATh
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK MJIX OCHOBAHUS
JUIsL CpaBHEHU S, Ki1accuuKauu 1 00001eHHS;

- OIPENENATH LEIH JEATEIBHOCTH, 331aBaTh IIapaMeTpPhl U
KPUTEPUN JIOCTHIKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIHTATOB LEJIIM, OLICHUBATh PUCKU
MOCJIEACTBUM IEATENBHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MTPU PEIICHUN
KU3HEHHBIX Mpo0IeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

- BJIaJIeTh HaBbIKaMH Y4eOHO-HCCIIEeI0BATENbCKON U
MIPOEKTHOM J1eATeNbHOCTH, HABBIKAMU Pa3pelIeHUs
npobiewm;

-BBISBIISITH IPUYUHHO-CIIE/ICTBEHHBIE CBSA3H U
aKTyaJIn3upOBaTh 3a7a4y, BBIIBUTAaTh TUIIOTE3Y €€ PELLEHUS,
HaXOJUTh APTYMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a1aBaTh NapaMETPbl U KPUTEPUH PEILICHUS;

- BJAJETh CUCTEMON XUMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:
- OCHOBOIIOJIAraroIINe MOHATHS (XUMHUUECKU JIEMEHT, aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, -S, -P, -0 3JeKTPOHHBIC
opOUTaIM aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
3JEKTPOOTPULIATEIILHOCTbD, CTEIIEHb OKUCIICHUSI, XUMUYECKas
CB$I3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BbEM, YTIepOIHbII
ckeser, (PyHKIMOHANIbHAS TPYIINa, paguKail, U30MepHs,
M30MEpPBhI, TOMOJIOTUYECKHH PsiJl, TOMOJIOTH, YIJIEBOIOPO/IbI,
KHUCJIOPOJT ¥ a30TCO/ICPIKAIIUE COSAMHEHUS], OMOTIOTUYECKI
AKTHUBHBIC BEIIECTBA (YTJIEBOJBI, )KUPBI, OCIIKN), MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTALUTNYECKAs PEIIETKA, TUITBI XUMUUYECKHUX
peakiuil (OKUCIUTENFHO-BOCCTAHOBUTEIBHBIE, 9K30- U
SHJIO0TEPMUUYECKHE, PEAKIIMM HOHHOTO O0OMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JJIEKTPOIUTHUECKAs
JCCOLMAINS, OKMCITUTEINb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PeaKlUn, XMMUYECKOE pPABHOBECHE, TEOPUH U
3aKOHBI (TEOPHS] XUMUUECKOTO CTPOCHUSI OPTaHUYECKUX
BeniecTs A.M. bytneposa, TeOpHst 2IEKTPOIUTHUECKON
Jquccounanuu, nepuoguyeckuit 3akon .M. MenneneeBa, 3aKkoH
COXPaHEHUS MACChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKH S3BIK
XUMUH, (PaKTOJIOTUUECKHUE CBEJICHHS O CBOWCTBAaX, COCTARE,
MOJTy4YeHUH ¥ 0€30MaCHOM UCTIOIb30BaHUU BAKHEUIITHX
HEOPTraHUYECKUX U OPTaHUIECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;

- YMETb BBISABIISATH XapaKTePHbIC MPU3HAKHA U B3aUMOCBSI3h
M3YYEHHBIX MOHATUN, TPUMEHATH COOTBETCTBYIOIINE MOHITHS
MIPU OTIMCAHUH CTPOEHUS U CBOMCTB HEOPTaHUYECKHUX U
OpraHWYECKUX BEILECTB U UX MPEBPALLECHU; BBIABISThH
B3aUMOCBS3b XUMUYECKUX 3HAHUU C TIOHSATUSIMH U
MpeACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;
- YMETb HUCIIOJIb30BATh HANMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEKIYHApPOJHOTO COK3a TEOPETUUECKON 1




-~aHAJIM3UPOBATH MMOJTYUCHHBIC B XO/I€ PCIICHHUA 3aJa9U
pe3yJIbTaThl, KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH
IMMPOrHO3UpPOBATh UBMCHCHHUEC B HOBBIX YCJIIOBUAX,

- YMETb NIEPEHOCUTD 3HAHUS B [TI0O3HABATCIIBHYIO U
NPAaKTUYECKYIO 00JIACTH KHU3HEICATEILHOCTH;

- YMETb UHTEIPUPOBATH 3HAHUA U3 Pa3HBIX IIPEIAMETHBIX
oOJacrei;

- BBIJIBUTATh HOBBIE UJIEH, IPEUIaraTh OPUTHHAIbHbBIE
IIOAXOIBI Y PELLICHMUA,

- CIOCOOHOCTH MX UCIIOJIb30BAaHUS B [103HABATENbHOMN U
COLIMAJIBHON ITPAKTHUKE

MPUKJIATHON XMMUH U TPUBUAJILHBIC HA3BAHUS BAXKHEHIIINX
BEIIECTB (ITUJICH, alleTUJICH, TJIULEpUH, (EHOT,
(dhopManbaeru, YKCycHast KUCIIOTa, TIUIUH, YTapHBIA a3,
aMMHUaK, raireHas H3BeCTh, HeraleHas H3BeCTh, IUTheBast Coaa
U APYTUX), COCTABIATH POPMYIIBI HEOPTAHUUECKUX U
OpPraHWYECKUX BEIIECTB, YyPABHCHUS XUMHUYCCKUX PEaKIIUH,
OOBSICHSITH X CMBICT; TIOATBEPKIATH XapaKTEPHEIC
XUMHYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIIUMU
SKCIEPUMEHTAMH U 3aMUCIMH YPAaBHEHUN XUMUYECKUX
peaKkIuii;

- YME€Tb YCTaHABIUBATh MPUHAJJIC)KHOCTb U3y4YEHHBIX
HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB K ONPEICICHHBIM
KJIaccaM U TpyIIaM COeIMHEHUH, XapaKTepru30BaTh X COCTaB
Y BOKHEHIITNE CBOMCTBA; ONPEICIATh BUIBI XUMHYECKHX
cBs3el (KOBaJICHTHAs, MOHHAS, METAJLTHYECKas, BOJOPOIHA),
THUIIBl KPUCTAIUNIMYECKHUX PEIIETOK BEIIECTB;
KJIACCU(PUITUPOBATh XUMHUECKHUE PEAKIUH;

- chopmupoBaThH MPEACTABICHHUS: O MATEPHATILHOM €TUHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUH TIPUPOJIBL;
0 MECTE U 3HAYeHUH XUMHH B CUCTEME €CTECTBEHHBIX HAayK U
€€ poJu B 00ecreueHun YCTOWYMBOTO PA3BUTHUS YEIIOBEUECTBA:
B pEIIEHUH MPOOIEM IKOJIOTHIECKON, JHEPTETUUECKON U
MUIIEBON O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUH
HOBBIX MaTe€pUajIoB, HOBbIX UCTOUHHUKOB YHEPTUH, B
obecrieueHnn parmoOHAIBHOTO MPUPOJIONIOJIB30BAHUS, B
(hopMUpOBaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYPhI YeJIOBEKa,
a TaK)Ke IKOJIOTHIECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY
3/I0POBBIO U IPUPOJHOM cpene;

- YMETb NMPOBOJIUTH PACUETHI 10 XUMHUIECKUM (hopMyiaM u
YpaBHEHUSIM XUMUYECKUX PEAKLUNA C UCIOJIb30BAHUEM
(bU3UYIECKUX BEIMYHMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOUW CTOPOHBI: MacChl, 00beMa (HOpMaIbHbIS




YCJIOBI/ISI) Tra30B, KOJIMYCCTBA BCIICCTBA, NCII0JIb30BaTh
CUCTEMHBIC XUMHWYCCKHUEC 3HAHWA JJI IPUHATHUA peHIeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BEIICCTBAMU 1 UX ITIPUMCHCHHUEM

OK 02. Hcnonb3oBaTh
COBpPEMCHHBIC
CpeICTBa MOUCKA,
aHam3a u
UHTEPIpETauu
uHpopmanuu u
UH(POPMALOHHbIE
TEXHOJIOTUY TSI
BBITTOJIHEHUS 32,144
npoeCCUOHATLHON
JeSITeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:

- ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO Ha JIMAJore KyJabTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B
MOJIUKYJIBTYPHOM MHUDE;

- COBEpLICHCTBOBAHHUE S3bIKOBOM M YNTATEIbCKON KYJIBTYpPBI
KaK Cpe/ICTBa B3aMMOJICHCTBUS MEXKY JIOAbMH U MO3HAHUS
MUpa;

- OCO3HAHME LIEHHOCTU HAYyYHO! JeSTeIbHOCTH, TOTOBHOCTD
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEN0BATEIbCKYIO
JeATEeIbHOCTh UHANBUIYAIbHO UB IPYIIIE;

OBiaseHue YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMU JACHCTBHAMM:

B) padoTa ¢ unopmaumeii:

- BIIaJICTh HaBBIKaMU MONy4eHUs1 HPOpMAIUHU U3
HCTOYHHKOB PA3HLIX TUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATD
MOMCK, aHAJIN3, CUCTEMATU3AIUI0 U MHTEPIPETALINIO
MH(pOpMaLlUU Pa3INYHBIX BUJIOB U (OPM MPECTABICHUS;

- CO3/71aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ y4eTOM
Ha3Ha4YeHUs] UHQOpMAaIMK U LEIeBON ayUTOPHH, BHIOHpast
ONTUMATBHYIO0 (POPMY TIPEICTABICHUS U BU3YyaTH3aIUH;

- OLICHUBATh JIOCTOBEPHOCTh, IESTHTUMHOCTbh UH(OpPMALINH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIbHO-3TUYECKUM
HOpMawm;

- ACTIOJIb30BaTh Cpe/icTBa MH(POPMAIIMOHHBIX U
KOMMYHUKaAIIMOHHBIX TEXHOJIOTUH B PEHICHUN
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX

- YMCTh IIJIAaHUPOBATH W BBIIIOJIHATD XUMHAYECKUN SKCIICPUMCHT
(peBpaIieHus: OpraHNYECKUX BEIIECTB IPU HarpEeBaHUH,
MOJIyY9EHUE ITHIICHA ¥ U3YYCHHE €T0 CBOMCTB, KAUeCTBEHHBIC
pEaKIMU Ha albJIeTU/Ibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
ACHATypaluusi 0€eJIKOB IIpU Harp€BaHnuu, OIBCTHBIC PCAKIINU
0EJIKOB; MMPOBOIUTH PEAKIIUH HOHHOTO 0OMEHa, OTIPENIEIIATh
cpeny BOJHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKLIUY Ha
cynbdar-, KapOoHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHUSI,
peliaTh SKCIICPUMCHTAJIBHBIC 3ala4U 110 TEMaM ((MCTB.J'IJ'IBI)),
«HemeTtamibi») B COOTBETCTBUY C MPaBHIIAMH TEXHUKU
0€30MaCHOCTH TP OOPALICHUH C BEIIECTBAMU H
1a00paTOPHBIM 000PYIOBaHUEM; IPEACTABISATH PE3YIbTAThI
XUMHUYECKOI0 IKCIIEpUMEHTa B (hOopMe 3aIllicu ypaBHEHUN
COOTBETCTBYIOIIUX peakiuii u GOpMyTUpOBaTH BHIBOJIBI HA
OCHOBE ITHX PE3yJIbTaTOB;

- YMETh aHATTU3UPOBATh XUMHUECKYIO HH(OPMAIIUIO,
M0JIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEJCTB MaccoBO
uHpopMaluu, cetb UHTepHeT u Apyrue);

- BJIaICTb OCHOBHBIMU METOJJaMH HAYUYHOTI'O ITO3HAHHW BEIICCTB
Y XUMHYECKUX SIBJICHUN (HaOII0eHIe, U3MEpPEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETh MPOBOJIUTH PACYETHI IO XUMHUECKUM (HOpMyIIaM 1
YPaBHCHUAM XUMHNYCCKUX peaKHI/Iﬁ C UCIIOJIb30BAHUEM
(hU3HUECKUX BEIMYNH, XapaKTEPU3YIOIINX BEIIeCTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, o0bema (H.Y.) razos,
KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh CUCTEMHBIE XUMUUECKHE
SHAaHUA IJId ITPUHATHUSA pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTYyalusIX, CBA3aHHLIX C BEHICCTBAMU U UX IPUMCHCHHUCM
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3aja4 ¢ coOIr0IeHneM TpeOOBaHUN SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUECHBI, PECYpCOCOepeKeHNS, TPABOBBIX U
TUYECKHX HOPM, HOPM MH(POPMALMOHHOHN O€30MacHOCTH;
- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIIUTHI
uHpopManuu, HHHOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 04. 3ddextuBHO
B3aMMO/JICHCTBOBATh U
paboTath B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTbh K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPEIEIICHUIO;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-UCCIIEeI0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OBiaeHue yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
AeMCTBUAMMU:

0) coBMecTHas 1eSITeJIbHOCTD:

- IOHUMATh U UCTIOIH30BATH MPEUMYILIECTBA KOMAHIHOU U
WHAUBUAYAIbHON paboThI;

- PUHUMATH 1IEJId COBMECTHOM ACSITEIBHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH IEUCTBHUS MO €€
JOCTH>KEHHIO: COCTABJIATH IUIaH IEUCTBUM, paclpenesaTh
POJIHU C Y4€TOM MHEHUN YYaCTHHKOB, 00CYXKIaTh
pe3yNIbTaThl COBMECTHON pabOTHI;

- KOOPJIMHUPOBATH U BBINIOJHATH PabOTy B YCIOBHSX
peaTbHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICUCTBUS;

- OCYULIECTBJIATh TO3UTUBHOE CTPATErMUECKOE TIOBEICHUE B
Pa3IMYHBIX CUTYALUSX, IPOSIBISATH TBOPUECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU
NeMCTBUAMMU:

r) NPpUHSATHE ce0s M APYTUX JIOJCH:

- MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIFOACH MpH
aHaJIN3€ PE3yNbTaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTUX JIIOJIEH Ha
OIINOKH,

- YMETh TUIAHUPOBATH U BBHIIOIHATh XUMUYCCKHIA IKCIICPUMEHT
(mpeBpaleHne OPraHnYECKUX BEIIECTB NP HATPEBaHUH,
TIOJTyYCHHUE STUIICHA M U3YyYEHHE €r0 CBOMCTB, KAYECTBEHHBIC
peaKkuy Ha albJACTUIbI, KpaXMaJll, YKCYCHYIO KHCIIOTY;
JICHaTyparys OCIIKOB IPU HArPEBAHKH, I[BETHBIC PEAKIIUU
0CIIKOB; TPOBOJNTH PEAKIIMH HOHHOTO OOMEHA, OTIPEICIIATh
Cpeiy BOJHBIX PAaCTBOPOB, KAYECTBEHHBIC PEAKIIUHU HA
cynbdat-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH AMMOHHS;
pemaTh SKCIePUMEHTAIbHBIC 33/1a4u 110 TeMaM «MeTaJuibly,
«Hemeramibi») B COOTBETCTBHH C MTPABIIIAMU TEXHUKH
0€30MMacHOCTH NP OOpaICHUH C BEIIECTBAMU U
71a60paTOPHBIM 000PYI0OBAaHUEM; MIPECTABIATH PE3YJIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B (hopMe 3allich ypaBHEHU N
COOTBETCTBYIOIIUX pEaKIUi U (OPMYTUPOBATEH BHIBOJIBI HA
OCHOBE 3THX PE3yJIbTaTOB;
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- pa3BUBATb CIIOCOOHOCTH ITOHUMATh MHDP C TO3UIUHU
APYyroro 4€jIoBCKa,

OK 07.
CopeiicTBOBaThH
COXPaHEHHUIO
OKpY>KarollIel Cpeibl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KJIMMara,
TIPUHITAITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYAITUSX;

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

- ¢(hOpMHPOBAHHOCTH IKOJIOTUIECKOU KYIBTYPHI,
MIOHUMAaHUE BIUSHUS COLUATbHO-3KOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEBI,
OCO3HaHHUeE T1100aJIBLHOr0 XapaKTepa KOJIOTHYECKIX
npo0Jem;

-IUIAHUPOBAHUE U OCYLIECTBIICHUE JCHCTBUI B
OKpYKarloIlIeH cpelie Ha OCHOBE 3HAHUS LIEEN YCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA;

- aKTUBHOE HENPUATUE ACUCTBUM, IPUHOCAILLNX BPEJL
OKpY’Karolllen cpeae;

- YMEHHE MMPOTHO3UPOBATH HEOIATONIPHUSITHBIE
SKOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMbBIX ACHCTBUH,
MpEeaOTBpalIaTh HX;

- paCLIMPEHUE ONBITA AEATEIBHOCTH 3KOJIOTUYECKOU
HaIpPaBJIECHHOCTH;

-OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIE0BATENbCKOM,
MPOEKTHOM M COLIMATIbHOMN NEATEIbHOCTH;

- cOpMHUPOBATh MPEICTABICHUS: O XUMHYECKOM
COCTaBJISIFOLICH €CTECTBEHHOHAYYHON KapTHHBI MUpa, POJI
XMMHUH B IO3HAHUU SIBIICHUI IPUPOABI, B POPMUPOBAHUT
MBIINUJICHUA U KYJIBTYPBI JIMYHOCTH, €€ (bYHKHHOHaHBHOﬁ
IPaMOTHOCTH, HEOOXOAMMOM /TSl PELICHUS TPAKTUIECKUX
3a/1a4 ¥ YKOJIOTHYECKH 0O0CHOBAaHHOTO OTHOIICHHIO K CBOEMY
3I0POBBIO U IPUPOTHOI Cpeae;

- YMETb COOIIIOIaTh MPaBUIIa SKOJIOTUIECKHU 11eTIecO00pa3HOTro
HIOBE/ICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LIEISAX
COXpAHEHHUs CBOETO 3710POBbsl M OKPYXKAIOLIEH ITPUPOIHON
Cpebl; YYUTHIBATh OMIACHOCTH BO3/ICHCTBUS Ha )KUBBIC
OpTraHru3MbI OIIPEACIICHHBIX BCIICCTB, ITIOHUMAasA CMBbICJI
IIOKa3aTessl MPeeTIbHO OMyCTUMOM KOHIIEHTPALUH
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IIK 2.2
BrmonsaTe
CTPOUTETBHO-
MOHTAa’KHBIE, B TOM
YHCIIC OTACIOUYHEIC
paboThHI HA OOBEKTE
KaIlMTaJbHOTO
CTPOUTEIHLCTBA

IIK2.4
Ocy1iecTBIsTh
MEPOTIPUSATHS 110
KOHTPOJIIO Ka4eCTBa
BBITIOJIHSIEMBIX PaboT
U PacXo1yeMbIX
MaTepHaoB

I[IK 3.1
Ocy1iecTBIsITh
ONEpPaTUBHOE
TJIaHUPOBAHUE
JIeSITeIbHOCTH
CTPYKTYPHBIX
MOApa3AeIECHUN IPU
MIPOBEICHUH
CTPOUTETBHO-
MOHTaXKHBIX paloT, B
TOM YHCJIC
OTJIETIOYHBIX padoT,
TEKYILIEro PpEMOHTA U
PEKOHCTPYKITUHU
CTPOUTETBHBIX
00BEKTOB

OPUMEHATh OCHOBHBIC 3aKOHBI XUMHH JJISI PEILICHHS
3a1a4 B 00J1acTH NPO(HECCHOHATBHON IESTEIHHOCTH;
UCTIOJIb30BaTh CBOIMCTBAa HEOPTAaHMUYECKUX U OPraHMYECKUX
BEILIECTB, TUCIIEPCHBIX M KOJUIOMJHBIX CHCTEM IS
OINITUMHU3AIMH TEXHOJIOTHUECKOT'0 MPOIIecca;

OIMCHIBATh YPAaBHEHUSIMH XUMHYECKHUX DPEaKIHi
IPOLIECCHI, JISKAIUE B OCHOBE IPOU3BOJCTBA
CTPOUTEIBHBIX MAaTEPHAJIOB;

IPOBOJUTH PACYEThl MO0 XUMHYECKUM (popmynam u
YPaBHEHUSIM PEaKIHH;

UCTIONIB30BaTh J1a0OPATOPHYIO MOCYAY U 000pyIOBaHHE;
BBIOMpATh METOA M XOJ XMMHYECKOrO aHalu3a,
no0UpaTh PEaKTUBHI U alaparypy;

IPOBO/IUTh KAaUECTBEHHBIC PEAKIMH Ha

HEOPraHMYECKUE BEIIECTBA W HMOHBI, OTIEIbHBIC

KJIACChl OPIraHUYECKUX COEIMHEHH;

BBITTOJIHATh KOJMYECTBEHHBIE pPacueThl COCTaBa
BEIIIECTBA 10 pe3yJbTaTaM U3MEpEeHHii;

co0JTI01aTh MTPABMIIA TEXHUKN 0€30MacHOCTH TPH

paboTe B XUMHUYECKOM TabopaTopun

- OCHOBHBIE TIOHATHS U 3aKOHbI XUMUU;
-TEOPETHUUYECKUE OCHOBBI OOIIEH, HEOPraHUUECKOH 1
OPraHU4YeCKOM XUMHH;

-[IOHATHE XUMUYECKON KMHETUKHU U KaTaJln3a;
-KJIACCU(PUKAIMIO XMMUYECKUX PEAKIHNA |
3aKOHOMEPHOCTH UX MPOTEKAHUS;

-o0paTuMble ¥ HEOOpaTUMbIE XUMHUYECKHE PEaKIIUH,
XMMHUYECKOE PaBHOBECHE, CMELIEHHE XUMHUYECKOTrO
paBHOBECHSI MOJT ACWCTBUEM PA3INYHBIX (DaKTOPOB;

- OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIEC PEAKIIMH,

peaKuyu HOHHOTO OOMEHa;

-TEIUIOBOM 3P PEeKT XMMUYECKUX PEeaKIUi,
TEPMOXUMHUYECKHUE YPABHEHUS;

-XapaKTePUCTUKU Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEIIECTB, BXOJSLIMX B COCTaB ChIPbsi U T'OTOBOM
IPOJYKLIMH;

-CBOWCTBAa pacTBOPOB M KOJUIOMJHBIX CHUCTEM,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI];

-pOJIb M XapaKTEPUCTHUKU TOBEPXHOCTHBIX SBJICHUN B
IPUPOJHBIX U TEXHOJIOTHYECKUX MTPOLIECCaX;

- YMETh YCTaHaBJIUBATh IPUHAIJIC)KHOCTh U3yUYEHHBIX
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB K ONPEIEICHHBIM
KJIaccaM U Ipymram COeAMHEHNU, XapaKTepu30BaTh X COCTaB
U BaKHEHIIINE CBOMCTBA;

- YMETh MPOBOJIUTH PACYETHI IO XUMHUUECKUM (HopMysiaM 1
YPaBHEHUSAM XUMHUYECKHUX PEAKIIUN C UCTIOIb30BAaHUEM
(hu3MYECKUX BEJINYNH, XapaKTEPU3YIOIINX BEIIeCTBa C
KOJIMYECTBEHHOU CTOPOHBI:

-Ha3Hau€HUE M MpaBHJia HCIOIb30BaHUS J1TaOOPATOPHOIO
000pyI0BaHUS U anmapaTypsbl;

-npueMbl 6e30MacHoil paboThl B XUMUUECKOH J1abopaTOpuu




2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM TUCIUILINHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHABI Y4e0OHOH padoThI

Buj yueOHoi1 padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl JUCHHUILINHBI 108
B T. 4.:

OcHoBHOe coJep:kaHue 104
TEOpeTUIeCcKoe o0ydeHne 36
MIPaKTUYECKHUE 3aHATHS 44
n1abopaTopHbIE 3aHATHS 24
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/leP:KaHMe (COdepKaHue 6
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TeopeTudecKoe o0ydyeHue 2
IIpaKTUYIECKHUE 3aHATUS 4
IMpomexxyTounas atrectamus (1uddepeHHPOBAHHDII 3a4eT) 4
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2.2. TemaTuyeckmii njan u coaep:xxkanve rucuumiunbl BJ1. 07 Xumus

HaunMeHoBaHue pa3je/ioB U TeM

Conep:xanue yueOHOro Mmarepuasa (0CHOBHOE T NPo¢ecCHOHAIBHO
OPHEHTHPOBAHHOE), IA00PATOPHbIE U MPAKTUYECKHE 3aHATHS,
NPHUKJIATHON MOTYIb

O0Lem
4acoB

dopmupyemble KOMIETEHINU

2

OcHoOBHOe cojiep:KaHue

104

Paznea 1.

OCHOBBI CTPOEHMS BelleCTBa

Tema 1.1
CTpoeHne aTOMOB XHMHYECKHX
3J1€eMEHTOB.

OcHoBHOE CoAepKaHue

Teoperuyeckoe o0yyeHue

N B~

CoBpeMeHHas MoAenb CTpoeHuss aTtoMa. CHMBOJWYECKUN SI3BIK XUMUHU.

XuMHYECKU 3JIEMEHT. KOH(UTypaIus aTtoma.

Knaccupukanusi XdkMUYIECKHX 3JIEMEHTOB (S-, P-, d-3memenThl). BaneHTHbIE

ONeKTpOoHHAs

3JEKTpOHBI. BaleHTHOCTh. OJIEKTpOHHAs NpPHUPOJAa XUMHYECKOH CBS3M.
ONEeKTPOOTPUIATENHHOCTE. BHUJIBI XUMHUECKOi! CBSI3M (KOBaJeHTHAs!, HOHHAs,

METAJINIMYECKasd, BO,I[OpO,Z[HaH) U CIIOCOOBI e O6pa3OBaHI/IH

HpaKaneCKoe 3aHATHC

Penrenue 3amaHnuii Ha MCHOJIL30BaHUE XMMHUYECKON CUMBOJIMKHA W Ha3BaHUM
COCIMHEHUM 10 HOMEHKJIAType MEXIYHAapOJHOTO COK3a TEOPETUUECKOU U
NPUKIAAHOW XMMHUHA M TPUBHAIBHBIX HA3BaHUM JUIsI  COCTABIICHUA
XUMHUYECKUX (POPMYJI JIBYXaTOMHBIX COCIUHEHHUH (OKCHUIOB, CYJIb(HUJIOB,
THAPUAOB W T.II.) W JAPYTUX HEOPTaHWYECKHX COEAMHEHWH OTIENbHBIX
KJIaCCOB.

IIpakTHueckue 3a/laHusi Ha yCTAaHOBJIEHUE CBSI3U MEXIy CTPOCHUEM aTOMOB
XUMUYECKUX 3JIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB
XUMHYECKHX 3JIEMEHTOB M MX COCTMHEHUH B COOTBETCTBHH C MOJIOKEHUEM
Tlepuonueckoil CUCTEMBI.

OK 01

Tema 1.2.
Iepuonuyeckunii 3aK0H U
Tadauna JI.1. MenaeneeBa

OcHoBHOe cofepkaHne

IIpakTH4eckoe 3ansTHE

Ilepuonuueckas cucrema xumudeckux 3iueMentoB .M. Menneneena.
Ousnueckuii cmoica [lepuonnueckoro 3akona [I.1. Menneneesa.

OK 01
OK 02
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3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX
WMU TPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHHEM
XUMUYECKOTo deMenTa B [lepuonuueckoit cucteme. MoaenupoBanue
noctpoenus [lepnoauueckoii TaOIHIBI XUMHUYECKUX 3JICMEHTOB.
CocTtaBiieHue 3JIeKTPOHHBIX KOH(UTYpalUii aTOMOB XHMHAYECKUX
AIIEMEHTOB. XapaKTePUCTHKA XMMHYECKOTO IEMEHTA 110 €T0 IMOJI0KEHHUIO B
MEPUOANYECKON cucTeMe. MHUpOBO33pEHYECKOE U HAYyUHOE 3HAUCHHE
Ilepuonuueckoro 3akona JI.11. Menneneesa. [Iporaossl .. Menneneena.
OTKpBITHE HOBBIX XUMUYECKHUX 3JIEMEHTOB.

PemeHne  npakTUKO-OPUEHTHUPOBAHHBIX  TEOPETHYECKHX  3aJaHUN  Ha
XapaKTepHU3aIHio XUMHAYECKUX JJIEMEHTOB «MeTamaeckue /
HEMETAJUTMYECKHE  CBOMCTBA,  DIEKTPOOTPUIATETBHOCTh  XUMHYECKHAX
QJICMCHTOB B COOTBECTCTBHHU C UX JJICKTPOHHBIM CTPOCHHUCEM U IIOJIOKCHHUEM B

MEPUOINYECKOM cucTeMe Xxumudeckux 3neMeHToB .. MenaeneeBa»

Paznen 2.

XuMHu4yeckne peakuumn

14

Tema 2.1.
XuMnyecKkue peaKkuun

OcHoBHOE CoAepKaHue

Teoperuyeckoe o0yyeHue

Knaccudukaryst v TUITBI XUMUYECKUX PEaKINUi ¢ y4aCTHEM HEOPraHMIECKUX
BEII[ECTB. YPAaBHEHUS OKHUCIICHHUSI-BOCCTAHOBJICHUS. CTENEHb OKHCICHHUS.
Okucnurens U BOcCTaHOBUTENb.  COCTaBI€HME U YpPaBHUBAHHE
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUA  METOJIOM  3JIEKTPOHHOTO
Oananca. OKHUCIMTEIEHO-BOCCTAHOBUTENBbHBIC PEAaKIMH B  IPUPOE,
MTPOM3BOICTBEHHBIX MPOIIECCaX U )KU3HEIEATEIIbHOCTA OPTaHN3MOB

HpaKTI/l'leCKOE 3aHATHEC

KonnuecTBeHHble OTHOMEHNS B XUMHHA. OCHOBHBIE KOJTMUYECTBEHHBIE 3aKOHBI
B XHMHUHU W pacyeThl MO YPAaBHEHMSAM XUMHUYECKHX peakuuil. Momb Kkak
€IMHUIIA KOJMYEeCTBa BellecTBa. MoJsipHas Macca. 3aKOHBl COXpPaHEHUs
Maccbl M JHepruu. 3akoH ABoraipo. MoisipHbli  00beM  Ta3oB.
OTHOocHuTENbHAs TUIOTHOCTH Ta30B. PacyeTsl MO ypaBHEHHSAM XHUMHYECKUX
peaxIuii ¢ MCIOIb30BaHNEM Macchl, 00beMa (HOpMaJbHBbIE YCIIOBHS) Ta3oB,
KOJIMYECTBA BELIECTBA

OK 01
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CocTaBrneHue ypaBHEHWH peaknuii paszHbIX THIOB. OIlpeneieHne THIa
peaKkuu Mo YpPaBHEHHIO XHWMHUYECKOW peaKknud. YPaBHEHHS OKHCICHHUS-
BoccTaHOBNeHUs. CTeneHb OKHUCIeHUA. OKHUCIUTEIh U BOCCTAaHOBUTENb.

OKHCIANTETHFHO-BOCCTAHOBUTEIHHBIE peaxiuu B MIpHUpOIE,
NPOM3BOACTBEHHBIX MpoOLEccax M JKU3HENESSATEIbHOCTH  OpPraHU3MOB. 2
OKHCIUTENTbHO-BOCCTAHOBUTENBHBIN TOTeHIUan cpefasl. CocTaBieHUE U
YpaBHHBaHWE  OKHCIUTENFHO-BOCCTAHOBUTENBHBIX  pPEAaKIUH  METOAOM
QJICKTPOHHOT'O 6aﬂcha. Tunuunsie HCOPraHnM4€CKUE€ OKUCIUTCIIUN U
BOCCTAHOBUTENH. DJIEKTPOJINU3 PACTBOPOB U PACIIIABOB COJIEH.
Tema 2.2 OcHOBHOe coep:kaHue 6
DJIEKTPOTUTHYECKAS TeopeTndeckoe o0yyeHue 2
JAMCCOUMANMS U HOHHBIH 00MeH | Teopust SJIEKTPOIMTUYECKON AUCCOMALMU. PeakiMu HOHHOrO OOMEHA. OK 01
CocraBrieHne peakiuii HOHHOTO OOMEHa IyTeM COCTABIICHUS WX TOJHBIX H 5 OK 04
COKpallCHHBIX HWOHHBIX ypaBHeHHﬁ. 3aHaHI/I5[ Ha COCTaBJICHHUEC MHOHHBIX
peakuuii
JlabopaTopHbIe 3aHATHS 4
Jlaboparophast pabota “THUIBI XUMHUYECKUX PEAKIINN.
HccnenoBanne TUIOB (110 COCTaBY U KOIUYECTBY UCXOIHBIX U
00pa3yromuxcs BEMIECTB) U MPU3HAKOB XUMHUYECKUX peakiuil. [IpoBeneHme 4
peaknuii HOHHOTo 0OMeHa, ONpeieJICHHE Cpe/bl BOJHBIX PACTBOPOB.
3agaHus Ha COCTaBJICHUE MOHHBIX PEaKIUi
Koutpoannas padora 1. CrpoeHue BEMIeCTBA M XUMUIECKUE PEAKITUH. 2
Paznen 3. CTpoeHue U CBOIICTBA HEOPraHUYECKUX BEIIeCTB 30
Tema 3.1. OcHOBHOe coep:kaHue 6
Knaceupuxanus Teopernueckoe ofy4enue 2 OK 01
HEOPraHMWYeCKUX coeiMHeHnii u | [penmer Heopranuueckoi xumun. Kiaccudukanus HeOpraHUYEeCKux OK 02
HX CBOIiCcTBa BemiecTB. IIpocTeie U cinoxHbIe BemecTBa. OCHOBHBIE KIIACChI CIIOMKHBIX IK 2.2
BemecTB (OKCUIBI, THAPOKCHIBI, KUCIOTHI, COJIH). ATperaTHbIe COCTOSIHUS 2 K 2.4

BCIICCTBA. KpI/ICTaJIJII/I‘leCKI/Ie nu aMOp(l)HBIG BCIICCTBA. Tunsr
KPpUCTAJUIMICCKUX PCIHICTOK (aTOMHaSI, MOJICKYJIApHAasd, NOHHAs,
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MeTayuTHdeckasi). 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTATMYECKON pemeTKH. [IpuanHbpl MHOT0OOpa3usl BEIIECTB.

IIpakTHyeckue 3aHATHS

Homenknatypa HEOpraHU4ECKHX BEIECTB: Ha3BaHME BENIECTBA UCXOAS U3 UX
XUMUYECKOH (hOpMyIIbl MIIM COCTaBJIEHHE XUMUYECKONH (POPMYJIIBI UCXOIS U3
Ha3BaHMA BemecTBa o mexxayHapoaHoi (MFOITAK) wnu TpuBHanbHOM
HOMEHKJIAType.

Pemenue mpakTuueckux 3agaHuil no kiaaccupuKanuu, HOMEHKIATYpe U

XMUMUYECKUM (popMynaM HEOpraHW4eCKUX BEIIECTB Pa3IMYHBIX KIACCOB
(yrapHblii ra3, yriIeKHCIbIi T'a3, aMMHaK, ralieHas W3BeCTbh, HerameHas
U3BECTh, MUTHEBAS COJIA U IPYTHUX ):HA3bIBATh U COCTABIATH (POPMYIIBI
XMMHUYECKUX BEIECTB, ONPEeIsTh MPHHAAICKHOCTD K KIIacCy.
HcTounnku xummudeckoi nHpopMauu (CpeacTBa MacCoBON HH(POPMAIIHH,
cetb UHTepuet u apyrue). [lonck nHpopMaiim no Ha3BaHUSIM,
uaeHTH(HUKaTOpaM, CTPYKTYPHBIM (hopMyram.

Tema 3.2.
Pdu3uko-xuMHYECKHEe CBONMCTBA
HEOPraHN4ecKUux BelecTB

OcHoBHOE cofepkaHne

14

TeopeaneCKoe oﬁyqe}me

Mertannsl. O0mue Grusndeckne 1 XHMUYECKHUE CBOMCTBA METAIIIOB.
CriocoObl noy4eHusi. 3Ha4eHHEe METaJUIOB U HEMETAJUIOB B IPUPOAE U
KM3HE/ICATEIbHOCTH YeJIOBEKa M OpraHu3MoB. Koppo3us MeTasioB: BHIbI
KOPPO3HH, CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

Hemeramibl. O0rmue Gu3nyYecKue U XMMUYECKUE CBONCTBA HEMETAIIIOB.
Tunuunsie coiictBa HemeTawioB |V-VII rpynmn. Knaccudukanus n
HOMEHKJIaTypa COeIMHEHU HeMeTalIoB. KpyroBopoTsl OMOTEHHBIX
2JIEMEHTOB B MIPUPOJIE.

XuMHUUECKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEUIECTB
(oKCcHIIOB, THAPOKCH/IOB, KUCJIOT, COJIEH U JIp). 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB MPOCTHIX BEMIECTB, BOJOPOJHBIX COEIMHEHNH, BBICIIINX
OKCHUJIOB U THIPOKCHJIOB.

HpaKTuquKne 3aHATUSA

OK 01
OK 02
K 2.2
[IK 2.4
K 3.1
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CocraBiieHne ypaBHEHUH XHMHYECKHX pPEaKIHH C y4acTHeM IPOCTHIX H
CIIOXKHBIX HEOPTaHWYECKHWX BEIIECTB: METAaJIJIOB ¥ HEMEeTaJlJIOB;
OKCUJIOB  METAJUIOB,  HEMETAUIOB U aM(OTEPHBIX  JJICMCHTOB;
HEOPraHWYEeCKNX KHUCIOT, OCHOBaHWH © aM(OTepHBIX T'HAPOKCHIIOB,
HEOPTaHUYECKUX COJICH, XapaKTEepU3YIOIINX UX CBOMUCTBA.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUIECKIX 3aJaHUN Ha
CBOIICTBa, COCTaB, MOIyYCHNE M 0€30TIaCHOE MCIIONb30BaHNE BaKHEHIIINX
HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JICATEIBHOCTH YEJIOBEKA

JlabopaTopHble 3aHATHS

JlaboparopHas padoTta «CBOHCTBa METAIIIOB H HEMETAILIIOB)
Hccnenopanne GU3NYSCKUX U XUMUYECKUX CBOWCTB METAJIOB U
HEMEeTaIJIOB. PelieHne SkcrepuMeHTaBHBIX 33734 110 XHMUYEeCKAM
CBOMCTBaM METAJUIOB U HEMETAJUIOB, 110 PACIIO3HABAHHIO M MOTYUCHUIO
COeIMHEHNH METaJUIOB M HEMETAJUIOB.

Tema 3.3.

IIpou3BoaCTBO HEOPraHUYECKUX
BemecTB. UnenTupuxanms
HEOpPraHn4ecKuX BellecTB

OcHOBHOE COACPKaAaHUEC

10

TeopeaneCKoe oﬁyqe}me

OO0u1e npeacTaBIeHs O MIPOMBIIIJICHHBIX CIIOCO0aX MOTy4eHHS
XUMHYECKHX BEIIECTB (Ha MpUMepe MPOU3BOICTBA AaMMHAKa, CEPHOM
KHCJIOTHI).

UepHas u nBeTHast Metauryprus. [IpakTnyeckoil pUMEHEHHE IEKTPOIIN3a
JUTSI TTOJTyYEHUS. IEIOYHBIX U IEIOYHO3EMENIBHBIX METAJUIOB U ATFOMUHHUSL.
CTeKsio 1 CHJIMKaTHAas MPOMBIIIJIEHHOCTb.

ITpo6yieMa 0TX0A0B M TOOOYHBIX MTPOAYKTOB.

IIpakTuyeckue 3aHATHS

Pemenne OKCIICPUMCEHTAJIBHBIX 3a4a4 10 XUMHNYCCKHUM CBOMCTBaM METaJIJIOB
U HEMETAJJIOB, IO pacCliO3HaBAHHUIO W ITOJIYYCHHIO CerII/IHeHI/Iﬁ METAIJIOB U
HCMCTAJIJIOB.

OK 01
OK 02
OK 04

JlabopaTopHbIe 3aHATHS

Jlaboparophas padota «aeHTH(hUKaLKSI HEOPTaHUYESCKUX BEIIECCTBY.
Wnentudukanysi HEOPraHMYECKUX BEIIECTB C MCIIONIB30BAHUEM X (DU3HKO-
XUMHYECKHUX CBOWCTB, XapaKTEPHBIX KAUeCTBEHHBIX peakiuii. KadecTBeHHBIE
peaknuu Ha cynbdar-, kKapOOHaT- M XJIOPHJI-AHUOHBI, Ha KATHOH aMMOHUS
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KountpoabHast padora 2

CBolicTBa HEOPTAaHUYECKUX BEIICCTR.

Pasnen 4.

CTpoeHne u CBOIiCTBA OPraHMYeCKUX BellecTB

28

Tema 4.1.

Knaccupukanus, crpoeHue u
HOMEHKJIATypa OpraHn4ecKux
BellleCTB

OcHoBHoOe coiep:kaHne

TeopeTndeckoe o0yyeHue

IIpenmeT oprannyeckoil XuMuu. B3auMoCBsA3b HEOPTAaHUYECKUX U
OpTraHUYECKUX BEIIEeCTB. MeCcTO U 3HAUCHHUE OPTaHUYCCKON XUMUU B CUCTEME
€CTECTBEHHBIX HayK.

XHUMHYeCcKOe CTPOCHHE KaK MOPSAIO0K COSTMHEHHSI aTOMOB B MOJIEKYJIE

COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUH CTPOCHHUS
opranudeckux coeauHenuit A.M. bytnepoBa. YriaepoaHsiii ckener
OpPraHUYECKON MOJIEKYJIbl. MOJNEKyISIpHBIE U CTPYKTYPHBIE XUMUUECKHUE
(hopMyJibl. 3aBHCUMOCTB CBOMCTB BEIICCTB OT XUMHUECKOTO CTPOCHUS
monekyn. M3omepus u n3omepsl. [lonstre o GpyHKIIMOHATHHOHN TPYIITIE.
Pamukan. [lpuanmn kraccnukanuy OpraHnIecKuX COeAHHEHUH.
MemayHapoaHaﬁ HOMCHKJIaTypa U IPHUHIUIIBI HOMCHKJIATYPbI OPraHU4YCCKUX
coequHeHnil. [lonsTne 00 a30TCOEPKAMX COCTUHEHUSIX, OMOIOTUIECKU
aKTUBHBIX BelecTBax (YrieBoJax, xKupax, Oenkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUSX (MOHOMED, OJIUMED, CTPYKTYPHOE
3BEHO)

OK 07

HpaKaneCKne 3aAHATUSA

Homenkmatypa opraHn4ecKux COSIMHEHNUH OTIENBbHBIX KIIAaCCOB
(HachIIeHHBIE, HEHACKIIIIEHHBIE, APOMATHIECKHE YTIEBOIOPOIbI, CIIUPTHI,
(heHOJIBI, alIbJCTUIbI, KETOHBI, KAPOOHOBBIC KMCIOTHI U Jp.). CocTaBieHue
MOJTHBIX ¥ COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OpraHHYECKUX BEIIECTB
OTJICJIBHBIX KJIACCOB, UCIIONIB3Ys UX HA3BaHHUS 10 CUCTEMATUIECKON U
TPUBHAJILHOM HOMEHKJIATYpE (ITHJICH, alleTHUIICH, MIIHIEPHH, (EHOI,
(dbopMabieru, yKCyCHast KUCI0Ta, MIUIKH). PacdyeTsl npocreiiiei

(G opMYyJIbl OPraHMYECKOM MOJIEKYJIBI HCXOIS1 M3 3JICMEHTHOTO cocTaBa (B %).

Tema 4.2
CRoiicTBa OpraHn4ecKux

OcHoBHOe cofep:kaHne

14

TCOPCTI/I'ICCKOQ oﬁylle}me
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coeaAMHEeHUu

DU3UKO-XUMHUYECKHUE CBONCTBA OPraHUYECKUX COCAMHEHUN OTIEJIbHBIX
KJIacCOB (OCOOCHHOCTH KiIacCH(UKAIMA W HOMEHKJIATYphl BHYTPH KJlacca:
TOMOJIOTHYECKUH psiji ¥ oOmas popmyia; uzomMmepus; pu3NIecKue CBOWCTBA,
XUMHYECKHUE CBOMCTBA; CIIOCOOBI MOTyUSHHS):

- IpeiebHbBIE YTIIeBOAOpOabl. ['opeHne MeTana Ka OJTiH U3 OCHOBHBIX

MCTOYHHUKOB TEIJIa B MPOMBIIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX
YTJIIEBOJIOPO/IOB, HAXOX/ICHUE B IPUPOJE U IPUMEHEHNE AJIKaHOB;

- HeTIpeieNbHbIE U apoMaTuieckue yriaesogoponsl. Ilonnmepuzanus
3THJIEHA KaK OCHOBHOE HalpaBjeHHEe UCTIONIb30BaHUA. | opeHue aneruieHa
KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH AJISl CBAPKH U PE3KU
METaJIOB;

- KHUCJIOPOACOACpKAIIUE COCTUHEHHS (CUPTHI W (DEHOJIBI, aNbJACTUABI U
KETOHBI, KApOOHOBBIE KHUCIOTHI U 3(PHPHIL, )KHUPHI, yriieBoasl). [IpakTuueckoe
MpUMEHEHUE  OTWICHINIMKONS,  TiunepuHa, ¢Qenoma.  [lpumenenue
(dhopManbaerua,

areTabAeTH1a, YKCYCHON KUCIOTHL. MBLITa Kak COJIM BBICIINX KapOOHOBBIX
KHCIOT. Moromue cBOMCTBA MBIIA;

- a30TCOIepKAIINE COSAMHEHUS (AMUHBI U aMUHOKHUCIIOTHI, OCJIKH).

BricokomouiekynsipHbIE  COCOUHEHUS] (CHHTETHYECKHE M OHOJOrMYEecKH-
aKkTUBHbIE). MoOHOMeEp, HOonMMeEp, CTPYKTypHOe 3BeHo. [lommmepusauns
JTUJIEHA KaK OCHOBHOE HAllpaBJICHUE €T0 UCII0JIb30BAHU.

I'eneTnyeckas CBsI3b MEXLy KJacCaMHi OPraHUYECKUX COEANHEHUN

IIpakTu4yeckue 3aHATHS

CBoiicTBa OpraHUYeCKUX COEAMHEHUH OTAETBHBIX KJIACCOB (TpUBHAIbHAL U
MEXIyHapoIHast HOMEHKIIAaTypa, XMMHUYECKHE CBOWCTBA, CIIOCOObI
MOJTy4eHUs): peAesbHbIE (aJIKaHbl U UKJIOATIKAHbI), HeMpeAeIbHbIE
(ayIKeHbl, aTKUHBI M aJIKAJNEHbI) U apOMAaTHYEeCKUe YTIIeBOOPO/IBI, CITUPTHI U
(heHoI1B1, KapOOHOBBIE KUCIOTHI M 3(HPHI, aJIbJIETUABI U KETOHBI, aMUHBI U
aMUHOKHCIIOTHI, BRICOKOMOJIEKYJISIPHBIE COeAMHEHUS. 3a/1aHns Ha
COCTaBJICHUE YPABHEHUI XUMUUECKUX PEAKLUN C yHACTUEM OPraHHUYECKUX
BEIL[ECTB HA OCHOBAHUH UX COCTABA U CTPOCHUS

CocraBieHrue cxeM peaknuid (B TOM YHCIE 0 MPEAIOKCHHBIM IIETIOYKaM

OK 01
OK 02
OK 04
IK 2.2
K 2.4
IIK 3.1
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MPEBpAIICHAN), XapaKTePU3YIONINX XHMHUYECKHE CBOMCTBA OpPraHMYECKUX
COEIMHEHHUH OTAETHHBIX KJIACCOB, CIIOCOOBI WX TIONYYCHHS W Ha3BaHHE
OPTaHUYECKUX COCIUHEHUH IO TPUBHAIBHOW WM MEXKIYHAPOTHOM
CHCTEMAaTUYECKON HOMEHKIIATYypE.

Pemenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETUUESCKUX 3aJaHI Ha

CBOMCTBaA OpPraHn4cCKux COGI[I/IHGHI/Iﬁ OTACIBbHBIX KJIaCCOB

JlabopaTopHbIe 3aHATHS

JlaboparopHas padota «llomyueHne dTHIEHA 1 U3YYEHUE €T0 CBOHCTBY
[Tony4enue 3THUIECHA U U3yYEHUE €r0 CBOMCTB. MoeanpoBaHrue MOJIEKY U

XHUMHUYCCKUX HpeBpaHIGHI/Iﬁ Ha OpuUMEPEC 3TaHa, 3TUIICHA, AlICTHUIICHA U JP.

Tema 4.3

NaenTndukanmus opraHudecKux
BeIlleCTB, UX 3HAYEHHE H
NpUMeHeHue B ObITOBOM 1
NPOU3BOACTBEHHOM
JIeITeJbHOCTH YeJIoBeKa

OcHOBHOe coep:kaHue

10

TeopeaneCRoe oﬁyqelme

buooprannveckne coenunenus. I[lpumenenue W OHOJOTHYECKas pOJb
yraeBonoB. OKHCIEHHE YIIIEBOAOB — HCTOYHHMK OJHEPTHMM  KHBBIX
opranu3zmoB. OOmacTH NpUMEHEHUs aMUHOKHUCIOT. IlpeBpamienue OenkoB
UM B opraHu3me. buosnormyeckue ¢yHkuuu OenkoB. Buonornueckne
GbyHKIUY KUpOoB. Poslb opraHmyeckoil XMMHUH B PELICHUH MPOOJIEM TTHIIIEBOM
Oe3omacHoCTH.

Ponp opranmyeckoii XuUMHM B pelICHHUH MPOOJEeM HSHEPreTHUECKON
0e30macHOCTH, B Pa3BUTUN MEAULIMHBI, CO3/JaHIMH HOBBIX MaTE€PUAJIOB, HOBBIX
MCTOYHUKOB SHEPIuu (aJIbTePHATHBHBIE MCTOYHUKHU 3HEpruu). OnacHOCTh
BO3JICHCTBHSl HA JKUBBIE OPraHU3Mbl OPraHWYECKUX BEIIECTB OTAEIBHBIX
KIaccoB  (YIJeBOJOPOABI,  CHMPTHL,  ()EHONBI,  XJIOPOPraHUYECKHe
NPOM3BOAHbBIC, aNbAETHUABl M Jp.), CMBICI T[OKa3aTess MpeAesbHO
JIOITYCTHUMOM KOHUEHTPALMH

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
K 2.2
I[IK 2.4
K 3.1
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JlaGopaTopHast pabora: “HMmeHTHduKamus OpPraHUYECKUX COCTUHCHUI
OTJIETBHBIX KJIACCOB™

Unentudukanys OpraHUYeCKUX COCIMHEHWM OTJENBHBIX KiaccoB (Ha
npuMepe ajbJCTHIOB, Kpaxmalia, YKCYCHOW KHCIOTBhI, OCIKOB M T.II.) C
WCTIIONB30BaHMNEM WX (DHM3UKO-XMMHUYECKHMX CBOWCTB M  XapaKTEPHBIX
KaueCTBeHHBIX peakmuid. JleHaTypanms Oenka mpu HarpeBaHuu. LlBeTHbIe
peakiuu 0ekoB. BO3HUKHOBEHHE aHATUTHYECKOTO CUTHAIA C TOYKU 3PEHUS
XUMHYECKAX TMPOIECCOB TMPH MPOTEKAaHWM KadeCTBEHHOW PEaKIIWy,
MO3BOJISIONIEH HASHTH(DUIIMPOBATH MPEIO’KEHHBIE OPraHNIeCKHE BEIIeCTBa

KonTpoabnas padora 3

CTpyKTypa U CBOMCTBA OPraHUYECKHUX BEIIECTB.

Pa3znea 5.

Kunernueckue 3aKOHOMEPHOCTH MPOTCKAHUA XUMHUIECCKUX pealcunifl

10

Tema 5.1.
TepmogunamMmuyeckne
3aKOHOMEPHOCTH NPOTEeKAHUS
XHMHUYECKHX peaKkluid.
PaBHOBecue XMMHYECKUX
peaxuuii.

OcHOBHOe coep:kaHue

TeopeaneCRoe oﬁyqelme

Knaccudukanms XuMHUUECKUX peaKHii: IO TEIIOBOMY 3P QEKTy,
obparumocTr. TernoBbie 3¢ (HEeKTH XUMHUIECKHUX PEaKITHiA.
Tepmoxumudeckre ypaBHeHUS. OOpaTUMOCTh peakiuid. XUMHUYECKOE
paBHOBECHE M €r0 CMEIIECHHE MOJ] ISHCTBUEM Pa3IMIHBIX (PakTOpOB AJIst
CO3J1aHHS ONITUMAJIBHBIX YCIIOBHH NPOTEKAHUS XUMUYECKUX MTPOLIECCOB.
ITonsiTre 06 3HTaNBIMK M SHTpONUK. JHeprus ' nboca. 3akon I'ecca u
CJIeJICTBUS U3 HEero. PoJib cMeleH!sI paBHOBECHS B TEXHOJIOTUYECKHIX

mnmpouneccax.

IIpakTuyeckue 3aHATHS

[Mpuanun Jle [latense. Bnusiane pa3nudHbIX GakTOpoB HA H3MEHEHHE
paBHOBECHS XMMHUYECKUX PEAKIMA. 3aKOH JIEHCTBYIONIIUX MAacC U KOHCTaHTa
XUMHUYECKOT0 paBHOBECHs. PacueTsl paBHOBECHBIX KOHIIEHTPALUN
pearupyonmx BemecTB U MPOIyKTOB peakiuii. PacueTs! TerioBoro
addexra peaxuu.

Penienue nmpakTUKO-OPUEHTUPOBAHHBIX 33JAHUM Ha IPUMEHEHUE MPUHLIUIIA
Jle laTenbe AJist HAXOXK/JIEHUE HAMPABJICHUSI CMEILICHUS] PABHOBECHS
XUMUYECKHUX PEaKIni v aHanu3 (akTopoB, BIUSIONMINX HA CMEIEHHE
XUMHUYECKOTO PAaBHOBECHSI.

JlaGopaTopHble 3aHATHSA

JlabGopaTtopHas pabota «/3yueHue BIMSHUE pa3IMIHBIX (DaKTOPOB HA

OKO01
OKO02
K 2.2
K 2.4
K 3.1
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CMEIIEHNE XUMHYIECKOT'0 paBHOBECH». VccienoBanye BIUSHAS H3MEHEHUS
KOHIICHTPAIINH BEIIECTB, PEaKIINX CPEbl U TEMIIEPAaTyphl HA CMEIIIEHUE
XUMUYECKOTO paBHOBecHs. CpaBHEHUE MOTYUYCHHBIX PE3YILTATOB C
TEOpPETHUIECKH TIPOTHO3UPYEeMBIMHU Ha ocHOBe npuHituna Jle lllarenne.

Tema 5.2.
CKopocTh XUMHYECKHX peaKiuii.
XumMuyecKkoe paBHOBecHe

OcHoBHOe co/iep:KaHue

TeopeTndeckoe o0yyeHue

CKOpOCTh peakluy, €€ 3aBUCHMOCTb OT Pa3lIWYHBIX (PAKTOPOB: MPUPOIBI
pearupyrommx — BELIeCTB, KOHLUEHTPALMH  PEardpyolIuX  BEIEeCTB,
TeMIepaTypbl U IJIOMaAN PEaKIMOHHOW MOBEPXHOCTHU. TeroBble :-)(b(beKTI)I
XUMHYECKUX PEeaKIii. DK30- U SHAOTEPMUYECKHUE, PEAKIIHH.

O6patumocTh peaknnii. XUMUYeCKOe paBHOBECHE U €T0 CMEIICHHE 0T
JeCTBUEM Pa3UUHBIX (PaKTOPOB (KOHIEHTPAIUS PEareHTOB WK MPOJYKTOB
peakiuu, JaBjcHUe, TeMIIepaTypa) AJsl CO3AaHUs ONTUMATBHBIX YCIOBUH
MPOTEeKaHUsl XuMHuueckux npoueccoB. Ilpunuun Jle HlaTense

IIpakTuyeckue 3aHATHS

Pemrenne mnpakTUKO-OPHEHTHPOBAHHBIX 3aJaHWH Ha aHanu3 (HaKTOpPOB,
BIIMSIFOIIMX HA U3MEHEHUE CKOPOCTH XMMHUYECKOM pEeakIuy, B T.4. C IO3ULUI
9KOJIOTHYECKH  LIEIecOO0pa3sHOro TMoBeleHHs B OBITY W TPYIOBOM
JIEATEIIbBHOCTH B LEJSAX COXPAHEHMSI CBOErO 3J0POBbS M OKpYXKarolei
MIPUPOIHON CPENBL.
Pemenne mpakTUKO-OpUEHTHPOBAHHBIX 3aJJaHUH HA MPUMEHEHNE TIPUHIUIA
Jle-1llaTenbe 11 HAX0XKIEHUS HANIPABJICHUS CMELLEHHS pABHOBECHS
XUMHYECKOH peakinnu v anaiu3 (akTopoB, BIUSIONINX HA CMEIIEHHE
XUMHYECKOTO PaBHOBECHS

OK 01
OK 02

Pa3znea 6.

PacTtBopsI

Tema 6.1.
ITonsiTHe 0 pacTBOpax

OcHoBHOE CoAepKaHue

I

TCOPCTI/I'ICCKOQ oﬁylle}me

PactBopenne kak Qusuko-xumudeckuid npouecc. PactBopbel. CriocoOb
MIPUTOTOBIIEHUS PacTBOpOB. PacTBopuMocTs. MaccoBas 1011 pacTBOPEHHOTO
BeriecTBa. CMBICIT MTOKAa3aTeNs MpeleIbHO JOMyCTUMON KOHIIEHTPAIIUHN U €T0
WCIIOJIb30BaHME B OLIEHKE IKOJIOTMYECKOI 0€30MacHOCTH.

[IpaBuia 3KOJOTHMYECKH LENeCO00Pa3sHOro MOBEACHUS B OBITY M TPYIOBOH
JEITEIbHOCTH B IIEJIIX COXPAHEHUS CBOETO 3I0POBbsl U OKpY’KarolleH

OK 01
OK 02
OK 07
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MPUPOTHOW CpeAbl; OMAaCHOCTh BO3JEHCTBHS Ha KUBBIE OPTraHU3MBI
OTIpeIeTICHHBIX BEIIECTB.

Penienne mpakTUKO-OPUEHTUPOBAHHBIX PACUCTHBIX 3aJaHUI Ha PACTBOPHI,
UCIIOJIb3yeMbIC B OBITOBOM U MPOU3BOJICTBEHHON JCSATEIBHOCTH YEIIOBEKA

IIpakTHYeckue 3aHATHS 2
Pemenue 3anau Ha NPUTOTOBIIEHHE PACTBOPOB.
Pemienne mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHUM Ha JUCIIEPCHBIE
CHCTEMBI, HCIONb3yeMble B OBITYy M IPOU3BOJACTBEHHOH JESTENbHOCTH 2
YyejloBeKa, C IIO3ULMI DKOJIOTMYECKOM O€30IMacHOCTH IOCIAEACTBUA U
TrpaMOTHBIX PEUICHUH MPOoOJIeM, CBSI3aHHBIX C XUMHUEH.
Tema 6.2. OcHOBHOe cojiep:kaHue 4
Hccienopanne cBoicTB JlabopaTopHble 3aHATHSA 4
pacTBOpOB Jlaboparophas pabota «lIpuroroBieHue pacTBOPOB» 2 OKO01
[lpuroToBneHue pacTBOPOB 3aJaHHOW (MOJSPHOW) KOHIEHTpamuu (C OKO02
NPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCaMHM), ONPEAETICHUE Cpeabl BOIHBIX OK 04
PacTBOPOB.
Jlaboparophas paborta «IpuroToBieHUE PacTBOPOBY. 2
Pemenue 3a7au Ha MPUTOTOBJIEHHUE PACTBOPOB
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoAeps;KaHue NPUKJIATHOTO0 MOLYJIs1)
Paznen 7. Xumus B ObITY U IPOU3BOACTBEHHON 1eSITeIbHOCTH YeJI0BeKa 6
TeopeTuueckoe o0yueHue 2
Tema 7.1 Hogelimme pocTmkeHus XUMHYECKOM HAYKM M XUMHUYECKOH TEXHOJIOIHU.
Xumus B ObITY U Ponp xuMun B 06ecTieueHUN KOJIOTHUECKOU, YPHEPTeTHUESCKOW W MHUIICBOM OK 01
IPOM3BOJCTBEHHOI 663OHaCHOCE“I/I, pazButuM  MenunuHbl. llpaBuna moMcka W aHanM3a 2 oK 02
eSITENLHOCTH HeI0BeKa XUMHYECKOi mHpOopMannu u3 PasIMIHBIX MCTOTHHMKOB (HayuHas v y4eOHO-
Hay4Has JIUTeparypa, CpeJcTBa MaccoBoil nHpopmalun, cetbh MIHTEpHET) OK 04
IpakTHyecKne 3aHATHS 4 oK 07
ITouck m ananu3 KeHCcoOB O MPUMEHEHUN XUMHUYECKHUX BEIIECTB U TEXHOJIOTUI 1K 2.2
¢ yderoM Oyayuied npodeCCHOHANBHON JCSITEILHOCTH 10 TeMaM: K 2.4
BaXHEHIIINE CTPOUTEIbHBIE MAaTepHaNbl, KOHCTPYKIMOHHBIE MAaTepHalbI, IIK 3.1
KpacKH, CTEKJI0, KepaMHKa, MaTepraibl A JIEKTPOHUKH, HAHOMaTepHUabl, 4

TEKCTHJIbHBIE BOJIOKHA, HICTOYHHUKHU SHEPTHH, OPTraHUIeCKIUE U MUHEPAITbHEIC
ynoOpeHusi, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XHMUSI.
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3ammuTa: llpencraBneHne pe3ynbTaTOB peIIeHHs KEeWcoB B (opMe MUHH-
JIOKJIaJla ¢ TIpe3eHTanuen

HpOMe)KyTO‘lHaH aTrrecranus

Bcero:

108
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3. YCJIOBUSA PEAJIM3ALUUA TPOI'PAMMBI

OBIIEOEPA30BATEJIBHOM JUCIHUIIJIUHBI
3.1 MartepuajbHO-TEXHHUYECKOe o0ecrieueHne

Juis  peanmmzanmi  TpOTpaMMbl  y4eOHOM JHUCHUWIUIMHBI HMEETCSl CIIeAyIollee CIeNHaTbHOe
IIOMEIIEHUE: Ha3BaHWe KaOnHeTa

[Momerenue kabuHeTa COOTBETCTBYET TpeOoBaHMsIM CaHUTAPHO- SIHIEMHUOJIOTUICSCKUX MPABUI U
HopMmatuBoB (CanlluH 2.4.2 N2 178-02): ocHalleHO THUNOBBIM OOOPYAOBaHHEM, B TOM 4YHCIC
CHECNUANN3UPOBAHHON y4eOHOH MeOenblo M cpeAcTBaMH O0y4YeHHs, HEOOXOAUMBIMHU IS BBIIOJTHEHUS
TpeOOBaHMI K YPOBHIO TOJATOTOBKH OOYYArOIINXCS.

OobopynoBanue y4eOHOro kadbuHera (HArJsiiHbIe MOCOOMSI):

HAOOpPBI MIAPOCTEPIKHEBBIX MOZENEH MOJEKYT, MOJETH KPUCTAUIMYECKUX PEIIeTOK, KOJUICKIHH
MPOCTBIX M CJIOKHBIX BEHICCTB H/WIM KOJUICKIIUH MOJUMEPOB; KOJUICKIMS TOPHBIX IOPOI H
MUHEpaJIoB, Tabymia MenaeneeBa, yaeOHbie GHIbMBI, TU(POBBIE 00pPa30BATEILHBIC PECYPCHI.

Texnuveckue cpeacTBa 00y4eHHUsi: KOMIBIOTEP C YCTPOMCTBAMU BOCIIPOU3BEIECHUS 3BYKA,
IIPUHTEDP, MYJIbTUMEANA-TIPOEKTOP C SKPAHOM

Oo0opynoBanue sadoparopum W padoyux MecT JA0OpPaTOPUM: MEH3YpPKH, IHUIETKH-
KaneJbHUIIbI, TEPMOMETPHI, MUKPOCKOTI, JIYIIbI, IPEIMETHBIC U TTOKPOBHBIC CTEKJA, TUIAHIIETHI IS
KaleIbHBIX peakiuuii, GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKU, PE3UHOBBIC
poOKH, QOHAPHKHU, HAOOP PEAKTUBOB, CTEKIISHHBIC MAJIOYKH, IITATUBBI JUISI MPOOUPOK; MEPHEIC
UWIMHIPBI, BOPOHKU CTEKJISIHHBIC, BOPOHKH JeiuTenbHble HuanHapuueckue (50-100 mi), cTynku c
ecTuKoM, (haphopoBbIC YAIIKH, MHHIIETHI, QUIBTPHI OyMaxKHbIC, BaTa, Mapis, YacOBBIE CTEKIIA,
ANEKTPOIUIUTKU, JTaOOPATOPHBIE INITATUBBI, CIUPTOBBIE TOPENKU, CIIUYKH, TPUOOp Ui MOTYYESHUS
ra3oB (WJIK MPOOHpPKa C Ta300TBOAHON TPYOKOIl), AepKATEIH sl TPOOUPOK, CKIISTHKU JIJISi XpaHEHUS
PEaKTUBOB, pa3/aTOuHble JOTKH; xuMudeckue crakanbl (50, 100 u 200 mun); mmaTenu; TUHIIETHI;
TUTENIbHbIE LIUMIBI; CEKYHIOMEPHI (TaliMepbl), MepHble pooupku (Ha 10—-20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mi), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKISHHBIC MANIOYKH; KOHMYECKHE KOJIOBI
g tutpoBanus (50 u 100 mu); MHAMKATOpHBIE MOJIOCKU U ompeneneHus pH u cranmapTHas
WHMKATOpHAS IIKaJla; YHUBEPCaIbHbIM HHAUKATOp; numneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 mi), OropeTku Ui TUTPOBaHUS, MeaUIMHCKUe mmnpuibl Ha 100—150 My, nabopaTtopHble W/Uau
aHAJIMTUYEeCKUe Bechl, pH-MeTpbl, CymuabHbIH mKad, u ap. 1abopatopHoe 000pyI0BaHHE.

3.2. UuopmannoHHoe o0ecniedeHre peajn3aluu NporpaMmmbl

st peanuzaruu mporpaMmbl OMOIHOTEeYHBIN (OHT 00pa30BaTEIHLHON OpraHU3allii OCHAIIEH
MEYaTHBIMM W DBJEKTPOHHBIMM  0Opa3oBaTeNbHBIMM M HMH()OPMALIMOHHBIMU  pecypcamy,
pexoMmenioBanHbIMU DYMO, 1715 UCTIOIB30BaHMS B 00pa30BaTeILHOM IIpoliecce.

3.2.1 OcHOBHBIC IEYATHBIC U3JAHUSA:

1 T'abpuensn, O.C. Xumus: ydeOHMK U CTYAEHTOB IPO(EeCCHOHATBHBIX 00pa30BaTEIbHBIX
opranu3aiuii, oceanparonux npodeccuu u cneruaibHoctu CIIO / O.C. T'abpuensn, U.I'. Octpoymos.
— Mocksa: IIpocsemenue, 2021. — 128 ¢. — TekcT : HEMOCPEICTBEHHBIN.
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2 T'abpuensu, O.C. Xumus. [Ipaktukym: yded. mocobue sl CTyACHTOB MPOQECCHOHATBHBIX
o0Opa3oBaTeNnbHBIX OpraHu3aIyii, ocBanBaronmx npodeccuu u cneruansHoctu CIIO / O.C. IN'abpuensu
u 1p. —Mocksa : 2017. — 215 c. - Tekcr : HenmocpeACTBEHHBIH.

3 Tabpuensa, O.C.u ap. Xumus: mocobue s moaroroBku kK EID: yueb. mocobue s
CTYICHTOB MPOQPECCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alluii, OCBaMBAKIIUX Mpodeccuu u
cnermaneHoctTn CIIO / O.C. TabpuensH u ap.. — Mocka : 2017 — 304 c. - Texkcr
HEMOCPEACTBEHHBIN.

4 T'abpuensu, O.C. Xumusa. TecTbl, 3a1a4i U ynpaKHEHHS: y4eO. 1mocodue ais CTYIACHTOB
npodeccnoHaNbHBIX 00pa30BaTENbHBIX OpPraHHU3alfii, OCBaUBAIOIIUX Mpodeccuu U CHelHaTbHOCTU
CIIO / O.C. T'abpuensn, I'.I". JIsicoBa — MockBa : 2017 — 336 c. - TekcT : HemocpeACTBEHHBIH.

5 Epoxun, FO.M. Xumust ans npodeccuii ¥ CenuaibHOCTeH TEXHHYECKOTO M €CTeCTBEHHO-
HAy4yHOTO MpOoQuiIeH: YIeOHUK sl CTYJEHTOB MPOPECCHOHATBHBIX 00Pa30BaTEIBHBIX OpTaHHU3AIHH,
ocBamBatonmx npodeccuu u crnernuansHocti CI1O / FO.M. Epoxun, U.b. KoBaneBa. — Mocksa : 2017
—267 c. - TeKCT : HEOCPEICTBEHHBIN.

3.2.2. OcHOBHBIE 3JIeKTPOHHBbIE U3IAHUS

6. Mup xumuH : 3JeKTpoHHbIH xypHan //mirofhim.narod.ru/

7. Xumust 1J1s1 BCeX : MWIUTIOCTPUPOBAHHBIC MATEPHAJIBI 110 00IIIEH, OPraHHYECKON 1
Heopranuueckoi xumun //school-sector.relarn.ru/nsm

8. OCHOBBI XMUMUH : 3JICKTPOHHBII ydeOHHK //WwWw.hemi.nsu.ru

9. Xumus u xu3Hb — X XI BeK : HAYYHO-NIOMYJISIPHBIH xKypHai //www.hij.ru

Hudposbie 00pa3oBaTebHbIE PeCypChl:

10. Onummnuana «ITokopu BopoObeBbl ropsi» : [caiiT]. - MockBa. — URL: www.pvg.mKk.ru -
TeKcT : 2IEeKTPOHHBIN.

11. O6pa3oBaTenbHbI CAalT ISl MIKOIBHUKOB «XUMUs» : [calT]. - MockBa. — URL:
www.hemi.wallst.ru - TekcT : 31eKTpOHHBI.

12. DnextpoHHas 6ubIMOTEKA: OMOIMOTEKA O XUMUH : [caitT]. - MockBa. — URL:
www.chem.msu.su - TekcT : 3JIeKTPOHHBIH.

13. Uatepuer-uznanue ais yuurenend «EcrecrBennbie Hayku» : [calfT]. - MockBa. — URL:
www.enauki.ru — TekcT : 3JeKTPOHHBIH .

3.2.3. lonoJIHUTEIbHbIE HCTOYHUKH:

14. Taopuensn, O.C. OctpoymoB W.I'. Xumus g mnpodeccuit u cnenuaabHOCTEH
€CTECTBEHHO-HAYYHOr0 MpOQWIs: Y4eOHHUK JUIs CTYJEHTOB NPO(ecCHOHATIbHBIX 00pa30BaTENbHBIX
opranusanuii, ocsauBarouux npodeccuu u cnenuansHoctu CIIO / O.C. TI'abpuensn, U.I'. Octpoymos.
— Mocksa : 2017 - TekcT : HEMOCPEACTBEHHBIM.

15. Tab6puensn, O.C. Xumus: KHUTA IJs TpenojaBaTens: y4ed.-metona, nmocooue / O.C.
I'abpuensn, I'.I". JIsicoBa. — Mocksa : 2012 — 336 c. - TekcT : HenmocpeACTBEHHbIH.

16.Epoxun, FO.M. Xumus: 3agaun ¥ ynpaxHeHus: yue0. mocodue Uit CTyJ. y4peKIeHUN
cpen, npod. Obpazosanus / KO.M. Epoxun. — Mocksa : 2014 — 288 c. - TekcT : HemocpeICTBEHHBIA.

17. Epoxun, KO.M. COOpHUK TEeCTOBBIX 3a/JaHUil 1O XUMHUH: yded. mocobue ais CTYI.
yupexaenuit cpen. npo¢. ObpazoBanus / FO.M. Epoxun. — Mocksa : 2015 — 128 c. - Tekcr :
HEIOCPEICTBEHHBIM.


https://mirofhim.narod.ru/
https://school-sector.relarn.ru/nsm
https://www.hemi.nsu.ru/
https://www.hij.ru/

26

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

KonTponb u oneHka pe3ylbTaToB OCBOCHMSI 0OLIe00pa30BaTeIbHOM AMCLMITIIMHBI
pacKpbIBalOTCA 4Yepe3 AMCHUIIMHAPHBIE PEe3yNbTaThl, HallpaBJICHHbIE Ha (OpMHUpOBaHUE OOLIMX
KOMIIETEHIIUH MO pa3jiesiaM 1 TeMaM CoJiepKaHus yueOHOro MarepHuaiia.

Ne | OK/IIK Mopnyan/Pa3znen/Tema PesyabTar 00yuennst THUNbI OEHOYHBIX MePONPUSTHI
| | OcHoBHOE conep:kanue
1 Pazgen 1. OcHOBBI DopMyIHpPOBATH 6a30BbIE
CTPOEHMS BelecTBa MOHSITUA ¥ 32AKOHbI XUMHHU
1.1 | OK 01 CrpoeHue aToMOB CocTaBnATh XUMHUYECKHE 1. Tect «CTpoeHne aTOMOB
XUMHYECKHX JIEMEHTOB U |(POPMYIIBI COEAMHEHUH B XUMHUYECKUX 3JIEMEHTOB M IPUPOJIA
MPHUPOJIa XUMUIECKON COOTBETCTBHH CO CTCTICHBIO |XUMHUYCCKOH CBSZHY.
CBSI3U OKHCJICHUSI XUMHUYECKUX 2. 3ama4yn Ha COCTABJICHHE
3JIEMEHTOB, HCXOJIS U3 XUMHYECKHAX (POPMYIT IBYXaTOMHBIX
BaJICHTHOCTH U COeIMHEHMI (OKCHJIOB, CYJb(HUIOB,
SIEKTPOOTPHUIIATEILHOCTH  (TUJIPHUAOB U T.I1.).
3. 3ajiaHnus Ha UCIIOJIb30BaHUE
XUMHUYECKOW CUMBOJIUKU M HA3BAaHUHN
COEIMHEHHIA TT0 HOMEHKIIAType
MEXKIYHapOIHOTO COI03a
TEOPETUUYECKON U IIPUKIIAJHON XUMUU
Y TPYUBHATHHBIX HA3BAHUHU NS
COCTaBJICHHS XUMHUECKUX (HOpMYIT
JIBYXaTOMHBIX COSIMHEHUN (OKCHIOB,
Cynb(UI0B, THAPUIOB U T.II.) H
JIPYTUX HEOPTaHUIECKUX COSTUHEHUI
OTJIETBHBIX KJIACCOB
1.2 | OK01 Ilepuoanueckuii 3aKkoH 1 | XapakTepru30BaTh 1. Tect «Metammueckue /
OK 02 tabmuna JJ.M. MeHeneeBa | XMMUYECKHUE SIIEMEHTHI B HeMeTaAJNIMISCKHUE CBOMCTBA,

COOTBETCTBUH C UX
M10JIOJKEHUEM B
TIEPUOANYECKON cucTeme
XUMHYECKHUX JIIEMEHTOB
J.1. MenneneeBa

3JIEKTPOOTPHUIIATETLHOCTh U CPOJICTBO
K JIEKTPOHY XUMUYECKHUX 3JIEMEHTOB
B COOTBETCTBHE C MX DIIEKTPOHHBIM
CTPOCHUEM U TIOJIOKCHHUEM B
TIEPUONYECKON CUCTEME
XAUMUYECKUX 3eMeHToB J[. 1.
MenpaeneeBay.

2. IlpakTudeckue 3agaHus Ha
YCTaHOBJICHHUE CBSI3U MEXKITY
CTPOCHHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB W IIEPUOTHIECKAM
W3MEHEHHMEM CBOMCTB XMMHUECKUX
3JICMEHTOB U UX COCAUHCHUM B
COOTBETCTBUH C MOJIOKEHUEM
[Iepuoaunueckoii cucteme.




27

OK/IIK

Monayas/Pa3aen/Tema

Pe3yabTaT 00yueHust

Tunbl 0O1[eHOYHBIX MEPONPUATH A

3. IIpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUYECKUE 3aTaHUsI HA
XapaKTEPHU3aAIUI0 XUMUICCKUX
37eMeHTOB: «MeTannndeckue /
HEMETaJNIMYSCKHE CBOMCTBA,
3JIEKTPOOTPHUIATEITLHOCTh H CPOJICTBO
K JICKTPOHY XUMHUECKHUX AIIEMEHTOB
B COOTBETCTBHE C UX DJICKTPOHHBIM
CTPOCHUEM U MOJIO)KCHUEM B
MIEPUOIUYECKOMN CUCTEME
XUMHUYECKHUX IJIEMEHTOB

J.1. Menneneesa»

Paznea 2. Xumuueckune
peakuuu

XapakTepu30BaTh THIIbI
XHUMHYECKHX peaKuui

Kountpoannas padora
«CTpoeHue BewecTBa U
XHMHYECKHE PeaKIun

2.1

OK 01
OK 04

Tunel xXUMHYECKHIX
peaxkuuii

CocTaBisTh peakuuu
COEIMHEHMSI, PA3JIOKEHNU,
oOMeHa, 3aMeIleHHS],
OKHCIIUTEJIBHO-
BOCCTaHOBHUTCIIbHBIC
peaxkuuu

1. 3agauu Ha cocTaBieHHE
YPAaBHEHUH pEaKIUii:

— COCJIMHCHUS, 3aMEIIICHUS,
pas3ioxeHus, o0OMeHa;

— OKHCIIUTEIIbHO-
BOCCTaHOBUTEJIHHBIX PEAKIHH C
UCIOJIb30BaHUEM METOJIa
3JIEKTPOHHOTO OajaHca.

2. 3a71a4u Ha pacueT Macchl BEIIECTRA
i 00bEma

ra3oB M0 U3BECTHOMY KOJIMYECTRY
BEIIIECTBA, Macce Wik 00bEMY OJTHOTO
U3 YYaCTBYIOIIUX B PEAKLIUU
BEIIIECTB; PacUEThI

Macchl (00bEMa, KOJTMUECTRA
BEIIIECTBA) MPOYKTOB PEAKIIUH, ECIIN
OJTHO M3 BEIIECTB NUMEET MPUMECH

2.2

DneKTponuTUIecKas
ICCOLAAMS U HOHHBIN
oOMeH

CocTaBisiTh ypaBHEHHUSI
XUMHUYECKUX PEaKIUN
HMOHHOTO O0OMEHA C y4acTheM
HEOPTraHMUYECKHX BEHICCTB

1. 3agaHns Ha COCTaBIICHUE
MOJIEKYJIIPHBIX U MOHHBIX PEaKLHH C
y4aCTHUEM KHUCJIOT, OCHOBAHUI U
COJIEH, yCTAHOBJICHUE U3MEHEHUS
KHCIIOTHOCTH CPEIIbI

2. JlabopatopHast padoTa "Twurbl
XUMUYECKUX peakiuif”

Pasznen 3. CtpoeHue u
CBONCTBa
HEOPraHUYeCKHUX
BeIeCTB

HccaenoBats cTpoeHne U
CBOICTBA HEOPraHU4YeCKUX
BelIeCTB

KountpoanHas padota
«CBolicTBa HEOPTAaHUYECKHUX
BelleCTB»
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OK/IIK

Monayas/Pa3aen/Tema

Pe3yabTaT 00yueHust

Tunbl 0O1[eHOYHBIX MEPONPUATH A

3.1

OK 01
K 2.2
[IK 1.1

Kiaccudukarms,
HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKHUX BEIIECTB

Kiraccudumuponats
HEOpPraHHYECKHUE BEIICCTBA B
COOTBETCTBHU C UX
CTpOCHUEM

1. Tect «<HomeHnkaTypa u Ha3BaHHE
HEOpPraHWYECKHUX BEIIECTB UCXOMA U3
X XUMHUYECKOH (QOPMYIITBI TN
COCTaBIICHHE XUMHUECKOH POPMYJIBI
HCXOJISl N3 Ha3BaHMsI BEIIECTBA TTO
MEXIYHAPOAHOU WM TPUBUATIBHOM
HOMEHKJIaType».

2. 3a7a4u Ha pacyeT MaccoOBOH JIOIH
(Macchl) XUMHYECKOTO JIEMEHTa
(coennHeHus) B MOJIEKyIIe (CMeCH).
3. IlpakTryeckue 3aTaHus 110
KJIaccu(pUKau1, HOMEHKIAType U
XUMHYECKAM (opMyiamMm
HCOPraHn4CCKUX BCUICCTB
Pa3IUYHBIX KIacCOB.

4. IlpakTdeckue 3aaHus Ha
ONPEACICHUE XUMUYECKOU
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH
BUJIa XUMHYECKOH CBSI3U M THUTIA
KPUCTaJUIMYECKON PEILETKH

3.2

OK 01
OK 02
IIK 2.2
I1K2.4
K 1.1

DU3NKO-XUMHUYECKHE
CBOMCTBA HEOPTaHUYECKUX
BEILIECTB

YcTaHaBnMBaTh 3aBUCUMOCTh
(hM3UKO-XUMUYECKUX
CBOWCTB HEOPTaHHUECKHX
BEIIIECTB OT CTPOCHUS
aTOMOB ¥ MOJIEKYJI, a TAKXKe
THUMA KPUCTATHYECKON
peuIeTKu

1. Tect «OcoOEHHOCTH XUMUYECKUX
CBOMCTB OKCHUJIOB, KUCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
THIPOKCHUIIOB U COJICI».

2. 3ajaHus Ha COCTaBIIEHUE
YPaBHEHUIN XUMUYECKUX PEAKLIUHN C
Y4acCTHEM TMPOCTHIX U CIOXKHBIX
HEOPraHMYEeCKHX BELIECTB: OKCHI0B
METaJJIOB, HEMETAJIOB U
aM(pOTEePHBIX IJICMCHTOB,;
HEOPraHM4YeCKUX KHCJIOT, OCHOBaHUH
1 aM(OTEPHBIX THAPOKCHJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTepU3YIOLUINX UX CBOWCTBA U
CTIIOCOOBI TTOTyUEHHS.

3. IIpakTHKO-OpHEHTHPOBAaHHBIE
TEOpEeTHYECKHE 3aJaHNs Ha CBONCTBA
Y TIOJTy9YEeHNE HEOPTAaHUIECKUX
BEIIECTB

3.3

OK 01
OK 02
OK 04
K 1.1

Wnenruduxarnms
HEOPraHUYECKUX BEIIECTB

HccnenoBats kauecTBEHHEIE
peaKIy HEOPraHUYECKUX
BEILIECTB

1. IIpakTHKO-OpUEHTHPOBAHHBIE
3a/1aHKs 110 COCTABIICHUIO
XUMHUYECKUX PEAKIUM ¢ ydacTHEM
HEOPraHUYECKUX BEILECTB,
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Ne OK/IIK Monayas/Pa3aen/Tema Pe3yabTat 00yueHnus Tunbl 0O1[eHOYHBIX MEPONPUATH A
1K 2.2 HCTIONB3YEMBIX TSI UX
UACHTU(DUKAIINY.
2.JIaboparopHas pabora:
“Unentnudukanus HEOPraHUIECKUX
BemecTs”
4 Pa3nen 4. Ctpoenne u HccnenoBats crpoenne 1 |KonTponabHas paéora
CBOIICTBA OPraHNYEeCKHX |CBOWCTBa opraHuvyeckux |«CTpoeHue u cBoiicTBa
BelleCTB BelllecTB OPraHnYecKHX BelleCTB
4.1 | OK 01 Kiaccudukanus, ctpoenne | KimaccndummuponaTth 1. 3aganus Ha cocTaBICHUE Ha3BaHUN
Y HOMEHKJIaTypa OpraHUYECKHE BEIIECTBA B |OPTaHUUECKUX COETUHEHUH 1O
OpPTaHMYECKUX BEIIECTB COOTBETCTBHH C FIX TPUBHAIHLHOW WITH MEXKTyHAPOTHOM
CTpOCHUEM CHCTEMAaTHYEeCKO HOMEHKIIATYpe.
2. 3agaHus Ha COCTaBJICHUE MOJIHBIX
7 COKPAIIEHHBIX CTPYKTYPHBIX
(hopMyJ1 OpraHUYECKUX BEIICCTB
OT/ISPHBIX KIIACCOB.
3. 3aauyn Ha oIpeieeHe
npocreiimeit GopmyIbl
OpPTaHUYECKOW MOJIEKYIIBI, UCXOMS U3
3JIEMEHTHOTO cocTana (B %)
4.2 | OK 01 CBoiicTBa OpraHuveckux |YcTaHaBIMBaTh 3aBUCUMOCTH | 1. 3amanus Ha cocTaBiIeHHE
OK 02 COEIMHEHHUI (UBUKO-XUMHUYECKUX YPABHEHUI XUMHUYECKUX PEAKLIUHI C
OK 04 CBOMCTB OpraHU4eCKUX Y4acTHEM OPraHUYECKUX BEIIECTB Ha
K 2.2 BEILECTB OT CTPOCHMS OCHOBAaHMU MX COCTAaBa U CTPOCHHUS.
K 1.1 MOJIEKYJI 2. 3ajaHus Ha COCTaBIIEHUE

YpaBHEHUI XUMUYECKHUX PEAKLUH,
WUTIOCTPUPYIOIUX XUMHYECKUE
CBOWCTBA C Y4ETOM MEXaHU3MOB
NPOTEKaHUs JTaHHBIX PEaKkIHi 1
TE€HETUYECKOW CBSA3HM OPTaHUYECKUX
BEILIECTB Pa3HbIX KIaCCOB.

3. PacueTtHble 3a1auu 110 YpaBHEHUSIM
peaKnuii ¢ yuacTHeM OpraHUn4eCKUX
BEILIECTB.

4. JlaboparopHas pabota
“IIpeBparieHrss OpraHuYECKUX
BEIIECTB TP HarpeBaHUH"
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Ne OK/IIK Monayas/Pa3aen/Tema Pe3yabTat 00yueHnus Tunbl 0O1[eHOYHBIX MEPONPUATH A
4.3 | OK 01 Wnentnduxarms HccnenoBath kauecTBeHHBIE |1.IIpakTHKO-OpHEHTHPOBAHHBIC
OK 02 OpraHMYECKHUX BEIIECTB, |pEaKIUN OpPraHUYeCcKUuX 3aJIaHUs 110 COCTaBJICHUIO
OK 04 WX 3HAYCHHE U COEIMHEHHI OTJEITbHBIX XUMHYECKHX PEAKIUi C yIaCcTHEM
K 2.2 NpUMEHEHHUE B OBITOBOW U |KJIacCOB OpraHUYECKUX BEIIECTB, B T.4.
K 1.1 MIPON3BOACTBEHHOM HCTIONB3YEMBIX TSI UX
JEeSITEIbHOCTH YEJIOBEKA HUACHTU(UKALUY B OBITY U
NPOMBIIIIIIEHHOCTH.
2.JIaboparopHas pabora:
“UneHTnrkanus opraHndecKux
COCZIMHEHHI OTAETBHBIX KJIACCOB™
5 Pa3nen 5. Kuneruueckne |Xapakrepu3oBaThb
U TEPMOJIMHAMMYECKHE |BJIMSIHUE PA3JIMYHBIX
3aKOHOMEPHOCTH (hakTOpOB Ha paBHOBecUe
NPOTEeKAHUSA U CKOPOCTh XHMHYECKHX
XHMHUYECKHX peakuui peaxkumii
5 | OKO0l CKopocTh XUMHUYECKHX XapaktepusoBath BiausHUE  |IIpakTHKO-OpHEHTUPOBAaHHBIE
OK 02 peakuuii. XuMHU4YECKOe KOHLICHTpaluu TEOPETUYECKUE 3a/1aHHs Ha aHAIU3
K 2.2 paBHOBECHE pearupyroIux BEIIECTB U (hakTOpOB, BIUSIOIINX HA U3MEHEHUE
K 1.1 TEeMIIepaTyphl HA CKOPOCTh  [CKOPOCTU XMMHUYECKOU PEaKIUH.
XUMUYECKHUX PeaKkuui [IpakTHKO-OpUEHTUPOBAHHBIE
XapakTepru3oBaTh BIUSHUE |3aJaHus Ha IPUMEHEHHUE MPUHIINIIA
n3MeHeHus konueHtpauuu  |Jle-llarense ans HaX0XIEHUSA
BEIIIECTB, PEAKLMH CPEIbl M |HAIPABICHUS CMEICHHUS PaBHOBECHS
TEMIEepPaTypsl HA CMEUIEHHE |XMMHUYECKOW PEeaKIy U aHaJIn3
XMUMUYECKOro paBHOBeCHsI  |(haKTOPOB, BIUSIOIINX HA CMEILICHHUE
XUMHYECKOTO PaBHOBECHS
6 HccnenoBaTs HCTHHHBIE
Paznen 6. PacTtBopnl PAcTBOPBHI € 3aJaHHBIMU
XapaKTepPUCTUKAMM
6.1 [ OKO01 [TonsaTue o pacTBopax Paznuuathk ucTHUHHBIE 1. 3agaun Ha TPUTOTOBJICHNE
OK 02 pacTBOpbI PacTBOPOB.
K 1.1 2. IIpakTUKO-OpUEHTUPOBAHHbBIE
[IK 2.2 pacueTHbIe 3aJ]aHus Ha IUCTIEPCHbBIE
K 2.4 CUCTEMBI, HCIOJIb3yeMbIe B OBITOBOI
Y TIPOU3BOJICTBEHHOMN J€ATEIHHOCTH
YyeJoBeKa
6.2 | OKO01 HccnenoBanne CBOWCTB HccnenoBath Gusnko- JlaGopaTtopnas pabora
OK 04 pacTBOpOB XUMUYECKHE CBOICTBA “IIpuroroBienne pacTBOPOB”
K 1.1 HUCTUHHBIX PaCTBOPOB
K 2.2
IIK 2.4

HpO(I)GCCHOHaJILHO-OpHeHTHpOBaHHOC CcoeprKaHue (couepma}me MNPUKJIATHOT0 MOI{y.]'[S[)
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Ne OK/IIK Monayas/Pa3aen/Tema Pe3yabTat 00yueHnus Tunbl 0O1[eHOYHBIX MEPONPUATH A
7 Pazpnen 7. OueHuBaTH NMOCHEACTBUA |3amMTa Keiica (C yueTom Oyayuien
Xumus B ObITY B OBITOBOI N npogeccHoHATLHOM 1eSITeJIbHOCTH)
NMPOU3BOJACTBEHHOM NMPOU3BOJACTBEHHOM
JAesITeTbHOCTH YeT0BEeKa |1esiTeIbHOCTH YeI0BeKa ¢
MO3ULMH 3KO0JIOTHYeCKOH
0e30macHOCTH
OK 01 Xumus B OBITY U O11eHUBaTH MMOCIIEACTBUA Keiic (c yuerom Oymymieit
OK 02 MIPOU3BOJICTBCHHOM OBITOBOI U PO eCCHOHATTEHOMN NESITETLHOCTH)
OK 04 JeSITeIbHOCTH YeJIOBEKa | TPOM3BOJCTBEHHOMN Bo3MoKHBIE TEMBI KEHCOB:
OK 07 JIeSITeTbHOCTH YeJI0BeKa C 1. bynymue Matepuaisl 1uis
K 1.1 MO3ULUN SKOJIOTUYECKON CTPOUTEIBCTBA
K 2.2 0e3omacHOCTH 3. HoBsle MaTepuasl U1 COTHEUHBIX
I[IK 2.4 Oarapeii.




