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1. O6mas xapakTepucTHKa NPUMePHOIi padoueii mporpaMMbl 0011e00pa30BaTeJIbHOI
AMCHMILINHBI « XMMM»

1.1. MecTto AucHMIVIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHATBHONH 00pa3oBaTe/bHOM
NPOrpaMMmblI

OO6meobOpa3oBaTenibHas ~ OUCHUIUIMHA  «XUMHS»  sBIsAETCS  00s3aTeNbHOM  4YacThiO
00111e00pa30BaTEILHOTO MHUKJIa 00pa3oBaTeaIbHOM mporpaMMbl B cootBeTcTBUU ¢ @I'OC CIIO no
cnenuaibHOCTH 38.02.01. IKOHOMHKA W OYXTAJITePCKUI y4eT (110 0Tpacasam)

TpynoeMKOCTh TUCIUIUIMHBI «XUMHUS» Ha YIIIyOJIEGHHOM ypoBHE cocTaBisgeT 144 daca, u3
koTopbix 102 yaca — 6a30BbIi MOy (7 pa3aenoB) u 42 yaca — NpUKIaAHONW MOIYIb (2 pa3aena),
BKJIIOUAIOLIUN  MPaKTUKO-OPUEHTHUPOBAHHOE  COJIEp)KaHWe, YyCWIHMBAIoliee MNpoUIbHYIO
COCTABJISAIONIYIO IO KOHKPETHOM MPOECCUr MK CIIeHUAIBHOCTH.

[lpuknagHoit Moaynp BKIOYaeT JnBa pasnena. Pazmen 8 «Xumuss B ObITY H
MIPOU3BOJICTBEHHON JIESITSIIBHOCTH YEIIOBEKAY peanuzyercs ISt BCEX
npodeccuii/CenualbHOCTe  HAa ~ MaTrepuayie  KEHCOB, CBSI3aHHBIX C  DKOJOTHYECKOH
0€30MacHOCThI0 M OIEHKON MOCJHeICTBUN OBITOBOW U MPOM3BOACTBEHHOH NEATEIbHOCTH, IO
oTpacysaM Oyayuieit mpohecCHOHaIbHON NesTeIbHOCTH 00Yy4aroIInXCsl.

1.2. llesin 1 IaHMPYeMBble pe3yJabTaThl OCBOCHHS AUCHUIIIMHBI
1.2.1. lleau 1 3aga4u AU CHUILIHHBI

DopMUPOBAHKE Y CTYJECHTOB XUMUYECKOW COCTABIISAIOUIEN €CTECTBEHHO-HAYYHON KAPTHHBI
MHpa KaK OCHOBBI MPUHATUS PEHICHUN B >KU3HEHHBIX M TMPOU3BOJICTBEHHBIX CHTYaIUAX,
OTBETCTBEHHOT'O MTOBE/ICHUS B IIPUPOJIHON Cpeie.

3apaum IUCHUIIMHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX MPOIECCOB U
ABICHUM B OKpYXarolled cpene, LEJIOCTHOW HaydyHOW KapTUHBI MHUpa, B3aMMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH pacUeThl MO XUMHUYECKUM (OpMylaM U YpaBHEHUSIM
XUMHUYECKUX PpEaKIui, IJIaHUPOBaTh M HWHTEPHPETUPOBATH PE3YJIbTAThl XUMHUYECKUX
AKCIIEPUMEHTOB,

3) chopMHupOBaTh HABBIKU MPOBEICHUS XUMUYECKUX IKCIIEPUMEHTATBHBIX UCCIIEIOBAHUM C
coOnrofieHreM TMpaBuwil  0e30MacHOro oOpallleHus C  BeleCTBaMH M J1JaOOpaTOpHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHUS aHATU3UPOBATh, OLICHUBATh, IPOBEPSITh HAa JOCTOBEPHOCTh U 00001IaTh
UH(GOPMAIII0 XUMHUYECKOTO XapaKTepa U3 pa3IuYHbIX HCTOUHUKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCIEACTBUS CBOCU JAEATETBHOCTH H
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMHUpOBaTh TOHUMAHNE 3HAYNMOCTH JIOCTHKEHUN XUMHUYECKOU HAYKH U TEXHOJIOTUI
JUTSL pa3BUTHSI COIMATLHOM M TIPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOeHHsI 001Ie00pa3oBaTeNbHON IMCHUIUIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO



Koa n
HauMEeHOBaHHe
hopmMupyembIx
KOMIIeTeHIU

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHBI

O01mue

JAucuunianHapHbie

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3a7a4
npodeccruoHaNbHON
JeATEIIEHOCTH
HNPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTb K TPYydy, OCO3HaHHWE IICHHOCTH MAaCTECpPCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM JESTEIbHOCTH TEXHOJOTHYECKOU U
COIMAJIbHOM HAMpPABIEHHOCTH, CIIOCOOHOCTh HWHUIUMPOBATH,

IUIAaHUPOBaTb M CAMOCTOATENBHO  BBINOJHATH — TaKyIo
JeSITebHOCTD;
- HMHTEpeC K pa3IuyHbIM cdepam TpodecCHOHATHHON
JESITENIbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH y4eOHBIMU

NO3HABATEJIbHbIMH 1eHCTBUAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITENTbHO (OpPMYJIMPOBaTh U  aKTyaJU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLECTBEHHBIM MPU3HAK NI OCHOBAHMS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OIpeneNisaTh LeNU JeATeNIbHOCTH, 3a/1aBaTh IapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABJIATH  3aKOHOMEPHOCTH M INPOTUBOPEUYHS B
paccMaTpUBaEMbIX SIBJICHUSX;

JESATENIbHOCTh,  OLICHUBATh

OLICHUBATbL  PUCKU

- BHOCUTb KOPPCKTHBBI B
COOTBCTCTBUC  PE3YJILTATOB
MOCJIEACTBUI ACATCIIBHOCTH

- pa3BHUBATh KPCATHUBHOC MBIIIIJICHUE ITPU PCUHICHUU ) KU3HCHHBIX

LIEIISIM,

npoOem

- BJIAJETh CUCTEMOM XMMHYECKMX 3HAHWM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAIOINE TOHATHS (XUMUYECKUU HIIEMEHT, aToM,
3JIEKTPOHHAst 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPUIIATEILHOCTb,
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, YriepoaHbIi

CKCJICT, Q)YHKHHOHaHBHaﬂ rpyiiia, paaukaj, U30Mepus, U30OMCPHLI,

CTCIICHb OKHCIICHHA, XHUMHYCCKasd

TOMOJIOTUYECKUHN PsiZl, TOMOJIOTH, YTIJIEBOJOPO/IbI, KUCIOPOA- U
a30TCoepXKAIINe OHMOIOrHYeCKU
BemiecTBa (YraeBOJbl, JKHUPBI, OEJIKH), MOHOMEp, IOJIHUMED,
CTPYKTYpHOE
KpHUCTaJlIn4yecKas XUMHUYECKHX  peakiui
(OKHCIIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30- U 3HIOTEPMUYECKHE,

peakiuu  HOHHOrO  oOMeHa),

COCAMHCHUA, AKTHUBHBIC

3BCHO, BBICOKOMOJICKYJIAPHBIC COCIMHCHUA,

peleTKa, THIIBI
pacTBop,
HERJIEKTPOJIUTBI, JIEKTPOIUTHYECKAsT AUCCOLUALIMS, OKUCIIUTEND,

QJICKTPOJIUTHI,

BOCCTAaHOBUTEIb, CKOPOCTh XMMHUYECKOW PEAKIHNH, XUMUYECKOE
pPaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS
AM. bytneposa,
ANEKTPOJIUTUYECKON JUCCONUALNM, TTepuoanyeckuil 3akon J[.1.

OpraHMYeCKUX  BEIIECTB Teopus
MeneneeBa, 3aKOH COXPaHEHHMs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI S3BIK XUMHH, (aKTOJIOIMUYECKHE CBEIECHUS O
CBOMCTBaX, COCTaBe, MOJyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU
BOXHEUIIIMX HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- YMCTb BBIIBJIIATHE XapaKTCPHBIC IIPU3HAKKW W B3aUMOCBA3b
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0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:
- BIIAAETh y4e0HO-HCCIICIOBATEIBCKOH U
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus: mpooiem;

HaBbIKaMH

- BBIABIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTYAJIM3UPOBATh 3a4avy, BbIABUIdaTb TUIIOTC3Yy €C PCHICHUA,
HaxoaAuThb JJIsA

YTBEPKJICHUM, 3a7aBaTh IapaMETPbl U KPUTEPUU PELLCHUS;

APTYMCHTBI J0Ka3aTcJibCTBa CBOUX
- AaHaJIM3UpOBaATb IIOJYUCHHBIC B XOJC PCIICHUA 3adaydu
pe3yibTaThbl, KPUTHYCCKU OHLCHHUBATH HUX HJOCTOBCPHOCTDH,
MMPOTrHO3UPOBATH U3BMCHCHUC B HOBBIX YCJIIOBUAX;

- YMCTb TICPCHOCUTH MMO3HABATCIIbHYIO U

MMPAKTUYCCKYHO obnactu KU3HCACATCIIBHOCTH,

3HaHUA B

- YMGTI) I/IHTGFpI/IpOBaTI) 3HAHUA U3 pa3HI)IX HpeI[MeTHI)IX
o0OJacrei;

- BBIABUI'aTb HOBBLIC MHJCH, HpennaraTb OpI/IFI/IHaJII)HI)IG
IIoaAXOoabl U peIHeHI/ISI;

- CIIOCOOHOCTH UX HCIIOIL30BaHUA B ITI03HABATEIBLHON U

COIIMATLHOM ITPAKTHUKE

HN3YUCHHBIX HOHHTHﬁ, IMPUMCHATE COOTBETCTBYIOIIHUE ITOHATHA
IIpru OIIMCaHUHU CTPOCHUA H CBOMCTB HCOpraHNM4eCKUX U
OpraHNM4Y€CKUX  BCIICCTB

Hn HUX IOPEBp aIHCHHfI; BBIABJIIATH

B3alMOCBA3b XUMHNYCCKUX 3HAaHUH C IIOHATUAMHA u
MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX MPCAMCETOB,

- YMCTh UCIOJIb30BATh HAMMCHOBAHWA XUMHUYCCKHUX COCI[I/IHGHI/Ifl
MEKTYHapOAHOTO COK03a TEOPETUUECKON U TPUKIIATHON XUMHUH U
TPUBUAIbHBIE HAa3BaHUS  BAXHEWIIUX  BEIIECTB  (ITUJICH,
arieTuIIeH, ruLepuH, Gpenon, hopMaibaeru, yKCycHasi KUCIoTa,
[JIMLWH, YrapHbld ra3, YIJEKUCIbId Ta3, aMMHaK, TrallleHas
U3BECTb, HETralieHas W3BEeCTb, MHUTbEBAas COJAa U JAPYTUX),
(hopmyIibl OpraHUYEeCKUX

BCIICCTB, YpPAaBHCHHUA XUMHUYCCKUX peaKuHﬁ, OOBICHATL HX

COCTaBIIATh HEOPraHWYECKUX U
CMBICJI; TIOATBEPKAATh XapaKTEpPHblE XWUMHUYECKHE CBOWCTBA
BEILIECTB COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMH W 3alUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKIUM;

- yMeTb  yCTAaHaBIMBaTb IMPUHAUIEKHOCTb  H3YYEHHBIX
HEOPraHWYECKUX W OPraHUYECKUX BEILUECTB K OINPEAECICHHBIM
KJIaccaM U IpyIIaM COEAMHEHUH, XapaKTepU30BaTh UX COCTAaB U
BaXHEHIINE CBOWCTBA; ONPEAEIATh BUABI XUMHUYECKHX CBS3EH
(xoBaJIeHTHasi, WOHHAs, MeTaJJIMYecKasl, BOJOPOJHAsi), THIIbI
KPUCTANIMYECKUX  PEUIETOK  BEUIeCTB;  KilacCU(ULIMPOBATH
XUMHYECKHUE PEaKIIVH;

- chopMUpOBATh MPEACTABICHUA: O MaTepUATbHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSX U ITIO3HABAEMOCTH SIBJICHUU MIPUPOJBL; O
MeCTe M 3HAYCHUM XUMHUU B CHUCTEME ECTECTBEHHBIX HAYK U €€
poaM B OOECNEYEeHUH YCTOMYMBOTO pa3BUTHS YEIOBEYECTBA: B
peleHnt MpodIeM 3KOIOTUYECKOM, SHEPreTUYECKON U MUIIEBON
0e30macHOCTH,

B pa3BUTUU MCAUIMHBI, CO3JaHUHW HOBBIX




MaTepuaioB, HOBBIX HMCTOYHUKOB SHEPrHH, B OOCCICYCHUH
palMOHAIBHOTO  MPHUPOJIONONIb30BaHusA, B  (GopMUpOBaHUHU
MHPOBO33PCHUSI W OOIIECH KyJIbTYyphl YeEJIOBEKa, a TakKkKe
AKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3I0POBBIO U
MIPUPOAHON CpelE;

- BJIAJETh CUCTEMOW XMMHWYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHUS (JOTOJHUTEIBHO K CHCTEME

NOHATUI  0a30BOrO  YpPOBHsI) - W30TOIBI, OCHOBHOE U
BO30Y)KIIEHHOE COCTOSHHE aToMa, T'HOpPHIU3aIis aTOMHBIX
opOutaneit, xumudeckas cBsa3p ("G " um "", KpaTHbIE CBS3M),

MOJISIpHAsi KOHLEHTpalMs, CTPYKTypHas (opMmyia, H30MepHs
(cTpykTypHasi, reoMmerpuueckas (LHC-TPaHC-U30MEpUsi), THIIbI
XAMUYECKHX peaKkiuii (roMO- M TeTepOoreHHbIC, 0OpaTUMbIe U
HeoOpaTUMBbIE), PACTBOPHI (MCTUHHBIE, AUCIIEPCHBIE CHCTEMBI),
KPUCTAUNIOTUAPATHI,  CTENEHb  JUCCOLUALMM,  DJIEKTPOJIU3,
KPEKHUHT, PU(OPMHHT); TEOPUHM U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIWE B OCHOBE IOHHUMAaHUSA
IPUYUHHOCTY M CHCTEMHOCTH  XHMHUYECKHUX  SIBJICHHH,
COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BEIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM UM  HAaJIMOJIEKYJISIDHOM  YpPOBHSX;
NpEJICTaBICHUsT O  MEXaHM3MaX  XHMUYECKUX  PEaKIHi,
TEPMOJMHAMHYECKUX M KHHETHYECKHX 3aKOHOMEpPHOCTAX UX
MPOTEKaHHUsS, 0 XUMHUUECKOM PaBHOBECHH, TUCIIEPCHBIX CHUCTEMAX,
(bakTosornueckre CBEACHMs O CBOMCTBAX, COCTaBe, MOIYYEHUH U
0e30macHOM HCIIOJIb30BAaHMM BAKHEHIIMX HEOPraHWYECKHX U
OpPraHWYECKHUX BEIECTB B OBITY M MPAKTUYECKOH JeATeNIbHOCTH
YeJoBeKa;  OOLIMX  HAyYHBIX  MPUHLMIAX  XMMHUYECKOTrO
NPOM3BOJICTBA (HA IMpHUMEpE NPOM3BOJCTBA CEPHOM KHUCIOTHI,
aMMHaKa, MeTaHoJIa, iepepaboTKu HEPTH);




- yMETh NPOBOJUTH pacyeTbl M0 XUMHUYECKUM (QopMysnaM Hu
YPAaBHEHMSIM  XUMHUYECKUX peaklUil ¢  HCIOJIb30BaHUEM
¢u3nyeckux BeJMYMH (Macchl, OoObeMa Tra3oB, KOJMYECTBA
BEIIECTBA), XapaKTEPHU3YIOUIMX BELIECTBA C KOJUYECTBEHHOMH
CTOPOHBI: pacueThl IO HAXOXKICHHI0O XUMHUYECKOH (OpMyIIbI
BEUIECTBA; pacueTbl Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
[POAYKTA pEeaKkUWH, €CIAU OAHO U3 MCXOHHBIX BEIICCTB JaHO B
BUJIE PACTBOpA C OIIPEEIIEHHON MacCOBOM J10JIei pacTBOPEHHOI O
BEIIECTBA MJIM JaHO B M30bITKE (MMEET MPHUMECH); pacueThbl
MaccoBOM WM OOBEMHOM J0JM BBIXOJA MPOIYKTa pPEaKLUU;
pacueTsl TemioBoro >pdexra peakuuil, 0ObeMHbIX OTHOLICHUN
ra3os;

- YMCTb BbBIIBJIATH XapPAaKTCPHBIC IPU3HAKU HW B3aWUMOCBA3b
HN3YUCHHBIX HOHHTI/If/'I, MPUMCHATH COOTBCTCTBYIOIIME ITOHATHA
IIPU  OIMCAaHUHU CTPOEHUS M CBOWCTB HEOPraHWYECKHX W
OpraHu4YeCKuXx BCIIECTB W HX HpeBpaHIGHI/H\/JI; BBISABIIATH
B3aUMOCBSI3b ~ XMMHUYECKUX  3HAaHMUH C  TMOHATHAMU U
NpEeJCTaBICHUAMHU JAPYrUX NPeAMETOB Jyis 0ojee 0CO3HAaHHOIO
MOHUMAaHMS U OOBSICHEHHs CYLITHOCTH MaTepHaIbHOTO €IUHCTBA
MHUpa; HUCMHOJb30BATh CHCTEMHBbIE XMMHUYECKHE 3HAHUS I
OOBSICHEHUS W  IPOTHO3UPOBAHUS  SBJIEHUI, HMEIOIIMNX
€CTECTBEHHOHAYYHYIO IPUPOJIY;

- YMCTb UCIIOJIb30BATH HAMMCHOBAHUA XUMHUYCCKHUX COG)II/IHGHI/II\/’I
MEKTYHApOAHOTO CO03a TEOPETUUECKON U TPUKIIATHON XUMUH U
TpUBMAJbHbIE HAa3BaHUS BEIIECTB, OTHOCAIIMXCS K M3Y4YEHHBIM
KJlaccaM OpraHMYecKMX W HEOPraHUYeCKUX COEAMHEHUH;
UCMOJb30BaTh XUMHUYECKYIO CHUMBOJHUKY Ui COCTaBJICHUS
dopMyn  HEOpPraHMYECKHMX  BEIIECTB, MOJIEKYIAPHBIX U
CTPYKTYPHBIX (Pa3BepHYTHIX, COKPAIICHHBIX W CKEJIECTHHIX)




dopMyn1 OpraHMYECKMX BEILECTB; COCTABIATh YPaBHEHUS
XMMHMYECKHX  PEAKUUM W PACKpbIBaTb UX  CYLIHOCTB!
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUI  IOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3THX pPEaKUWH; peakuuit
MOHHOIO OOMEHa IyTeM COCTaBJIE€HHUS MX I[OJHBIX U
COKpalICHHBIX HOHHBIX YPaBHEHUMW; peakUud T'UAPOIIN3a,
peakuui KOMIUIEKCOOOpa3oBaHus (Ha IpUMepe
T'MJIPOKCOKOMIUIEKCOB IIMHKAa M aIOMHUHMS); HOJATBEPXKIATh
XapaKTepHbIE XUMHYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOILIMMHU JKCIIEPUMEHTAMHM M 3allUCIMU ypaBHEHUM
XMMHUYECKHUX PEaKIIMi;

- yMeThb Kjiaccu(pUIUpPOBaTh HEOPraHWYECKHE U OpraHUYecKue
BEUIECTBA U XMMHUYECKHE pPEaKLUU, CaMOCTOSITEIbHO BBIOMPATH
OCHOBaHUS M KpUTEpUM i1 KiIacCU(UKAIMM HM3y4aeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTEPU30BaTh COCTAB U BaKHEHIINE
CBOIICTBa BEILLECTB, MPUHAAJIEKAIIUX K OMpPENEICHHBIM KilaccaM
U TpynmnaM COeIUHEHMH (IPOCThble BEIECTBAa, OKCHUJBI,
TMJIPOKCUBI, COJM; YIJIEBOJOPOJbI, MPOCTbIE 3(PUPHI, CHUPTHI,
(beHobI, anbAeTHbl, KeTOHbI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE
3UpBI, KHUPBI, YIIEBOJAbI, aMUHBI, AMUHOKHUCIOTBI, OENKH);
NPUMEHSTh 3HAaHHA O COCTaBE M CBOMICTBaX BEIIECTB IS
OKCIIEPUMEHTAJbHOW  NPOBEPKHM  TUIIOTE3  OTHOCHUTEIHHO
3aKOHOMEPHOCTEH NPOTEKaHUs XMMHYECKUX pEeakIuid W
MIPOrHO3MPOBAHUS BO3MOXKHOCTEN UX OCYIIECTBIICHUS;

- YMEThb NOATBEP)KJIaTh HAa KOHKPETHBIX IMPUMEpPAX XapakTep
3aBUCUMOCTH  PEAaKIMOHHOW  CIIOCOOHOCTH  OpPraHUYECKHUX
COEJIMHEHUH OT KPaTHOCTH M Tuna KoBajeHTHoU cBsizu ("G " u
""), B3aMMHOT'O BJIMSIHMSI aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIAX; &
TaK)ke€ OT OCOOCHHOCTEH pealn3aluy pPa3IudHbIX MEXaHHU3MOB




MPOTEKAaHUS PEaKIuii;

- YMETb XapaKTepH30BaTh JIJIEKTPOHHOE CTPOEHHUE aTOMOB (B
OCHOBHOM U BO30YXJIEHHOM COCTOSIHUH) U MOHOB XHMHYECKHUX
anemeHToB 1 - 4 mepuonoB Ilepmomnueckoii cucremst 1.
MenieneeBa 1 MX BaJICHTHBIE BO3MOKHOCTH, UCIIOJIB3YS TIOHSATHS
"s", "p", "d-anekTpoHHBIE" OPOUTANIH, SHEPTETHYECKUE YPOBHH,
OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS! CBOMCTB XMMHUYECKHUX
AJIIEMEHTOB M O00pa3yeMbIX MMM COCAMHEHUU IO TepuoJaM u
rpymnmnam;

OK 02.
Hcnonb3oBathb
COBPEMEHHBIC
CpEJCTBA MOUCKA,
aHajamn3a u
WHTEPIPETALNH
uHpOpMaLnK, U
uH(pOpPMaIMOHHbBIE
TEXHOJIOTUH JIJIs1
BBINIOJIHEHHUS 337124
npodecCHOHATbHON
NeSTeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'O NO3HAHMSA:
- c¢(hOopMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKH M OOIIECTBEHHOMU

KYJIbTYP,
MECTa B

IMPAKTHKH, OCHOBAHHOI'O Ha JHUajiore

CIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
HMOJIUKYIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOW M YHMTATEIbCKOW KYJIbTYpbI
KaK CpeICTBa B3aUMOJEHUCTBHS MEXIY JIIOAbMU W MO3HAHUA
MUDA;

- OCO3HAHMWE LEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISTh IIPOEKTHYIO u HCCIIEIOBATEIBCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,

Osiasenue YHHMBEPCAJbLHbIMH
NMO03HABATEJbHBIMH JI/iCTBUSIMH:

B) padora ¢ unopmaumeii:

- BIIICTh HaBBIKAMU MOy4eHUsI HHPOPMAITUU U3 UCTOYHUKOB

pa3HbBIX THIIOB,

yueOHBIMU

CaMOCTOATCIIBHO  OCYHIICCTBJIATH  IIOHCK,
aHaJIn3, CUCTCMAaTU3allUl0 U HHTCPHPCTALUIO I/IH(bOpMaLII/II/I
Pa3JIMYHbIX BUIO0B U (I)OpM MMPpEACTaBJIICHUS,

- YMCTH IJIaHUPOBATH WU BBIIIOJIHATH XHUMHYECKUI OKCIICPUMCHT

(mpeBpailleHusT OpPraHMYECKUX BEIIECTB MIPU HarpeBaHUH,

MOJIydeHUE JTHJIEHA M HM3YYEHHE €ro CBOMCTB, KaueCTBEHHBIC
YKCYCHYIO
JeHaTypanusi OCIKOB TIpH HAarpeBaHWM, I[BETHBIC pEaKIUU
OCJIKOB; TPOBOJUTH PEAKIUM HMOHHOTO OOMEHa, OIpPEACNAThH

pC€akiuu Ha aJbACTrUAbl, Kpaxmal, KHCJIOTY,

Cpelly BOJHBIX pacTBOPOB, KaueCTBEHHBIC PEaKIIMU Ha Cylbdart-,
KapOOHAT- U XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHHS, pellaTh
SKCIIEPUMEHTAIbHbIC
"Hemetanns") B

temam "Meramsl"  u

NpaBUIaMH  TEXHUKHU
0e30MmacHOCTH IpU O0OpallleHu! C BEUIECTBAMU U JJAOOPATOPHBIM
000pyI0BaHUEM;

3aJavun o
COOTBECTCTBHHU C
XHUMHUYCCKOI'o

NpEaACTaBIATE  PC3YJIbTAThI

JKCIIEpUMEHTa B (opMe 3alluCU YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii ¥  (QopMyIHpOBaTH BBIBOJBI Ha OCHOBE OTHUX
pEe3ynbTaTOB;
- yMeTh  aHaNW3UpOBaTh  XHUMHUYECKYI0  HHGPOpPMAIHIO,

MOJIyYa€MYI0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTB MaccOBOM
uHpopmanuu, cetb IHTepHET U JpyTrHe);

- BJIaZICTh OCHOBHBIMU METOJaMH Hay4YHOT'O IIO3HAHMSI BEILIECTB U
XUMHUYECKHUX SBJIEHUH (HaOII0JeHNEe, U3MEpPEHHUE, SKCIIEPUMEHT,
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- co3/aBaTh TEKCTHl B pa3jiMYHBIX (opmarax ¢ ydeTroMm
Ha3Ha4yeHUs] MHQOpPMAIMU U IEJIEBOM ayIUTOPHH, BbIOMpas
ONTUMAJIbHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIU3alUH;

- OIICHUBATH JOCTOBEPHOCTD, JICTUTUMHOCTh HH(OPMAIIHH, €€
COOTBETCTBHUE IPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- HCI0JIb30BaTh CpeacTBa UH(OPMAITMOHHBIX "
KOMMYHUKAI[MOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX M  OpPraHM3alMOHHBIX  3ajJad  C
coOroIeHIEM TpeOoBaHMI PrOHOMUKH, TEXHHUKHU
0e30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPaBOBbIX WU
ATUYECKHX HOPM, HOPM UH(OPMALIMOHHOM O€30MacHOCTH;

- BIIQJIETh HaBBIKAMU PACIIO3HABAHUSA U 3alIUTHI HHPOpMAIIIH,
WH(POPMALMOHHON 0€30MaCHOCTH JTMYHOCTH,

MOJCIIUPOBAHUE);

- YMEThb NPOBOJUTH pacueThl MO XHUMHUYECKUM (opMyliaM u
YPAaBHEHUSAM  XUMHUYECKMX PEaKUUMid C  HUCHOJIb30BaHUEM
¢u3MYeCKUX  BEIMYMH, XapaKTePH3YIOUIMX  BeElIecTBa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, o0OBbemMa (HOpMaJbHBIE
yCIIOBUSI) Tra3oB, KOJMYECTBA  BEIIECTBA;  HCIIOJIb30BATH
CUCTEMHbIE XUMHUYECKHE 3HAaHUS [Js HPUHATHUS pPELICHUI B
KOHKDPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BELIECTBAMHU
U UX IPUMEHEHHEM;

- YMETb CAMOCTOSITEJIbHO INIAHUPOBAThH U IIPOBOJUTH XUMUYECKUN
HKCIIEPUMEHT (IIOJIyYeHUE U U3YUYCHHE CBOWCTB HEOPTraHMYECKHUX
M OpPraHMYeCKMX  BEIIeCTB,  KAayeCTBEHHbIE  pEaKIUu
YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB M KHUCIOPOJCOEPIKALINX
OpraHMYECKUX BEILECTB, PEIICHNE 3KCIIEPUMEHTAIbHBIX 33/1a4 110
pacrno3HaBaHUIO HEOPTaHWYECKUX U OPraHUYECKHX BELIECTB) C
COOJTI0ICHHEM MPABHIT O€30ITaCHOTO OOPAIICHUS C BEIIECTBAaMHU 1
nabopaTopHbIM  o0OopynoBaHueM,  (opMynupoBaTh  LeNU
UCCIIEIOBaHMsI, PEAOCTABIATh B PA3IMUHON (OpME pe3ysbTaThl
JKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTB;
- YMETb OCYHIECTBIIATDH LI€JICHANPABICHHBIN TOMCK XMMHYECKON
nH(pOpMallMi B Pa3IMYHbIX HMCTOYHUKAX (HaydyHas U ydeOHO-
HayyHas JUTepaTypa, CpeAcTBa MaccOBOM HHQpOpMAIUH, CETh
WuTepHeT U npyrue), KpUTUYECKH aHAJIU3UPOBATH XMMHUUYECKYIO
uHpopmManuio, TnepepadaTeiBaTh €€ W HCIONb30BaThb B
COOTBETCTBUU C IMOCTABJICHHON yueOHOI 3a1aueii;

- BIAAETh CHUCTEMOH 3HAHMH O METOAAX HAyYHOI'O ITO3HAHUS
SIBJICHUI MPUPOJIbI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX M
YMEHUSAMH NPUMEHSITh 3TH 3HAHUSA TPU HKCIEPUMEHTAIBHOM
UCCIIEIOBAaHUM BELIECTB U i1 OOBSCHEHHS] XUMHYECKHX
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HBHCHHﬁ, UMCIOIIUX  MCCTO B npupoaec HpaKTHHGCKOﬁ

JACATCIIBHOCTH YCJIOBCKA U B HOBCGHHCBHOﬁ KHU3HU,

OK 04. D¢ddextuBaO
B3aUMOJCHCTBOBATh U
paborartsb B
KOJIJICKTHBE U
KOMaH]Ie

- TOTOBHOCTHh K CaMopaSBI/ITI/IIO, CaMOCTOSATCIIBHOCTU U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIEeIOBATEIILCKOMH,
MIPOCKTHOM M COIMATILHOM IESITEIIbHOCTH;

OsBJianenue
JelCTBUSIMU:

0) coBMecTHAsA AeATEJIbHOCTD:

YHUBEPCAJIbHBIMHA KOMMYHUKATHUBHBIMUA

- MOHMMAaTh U HCIOJb30BaTh NPEUMYILECTBA KOMaHAHOU M
UHAUBUAYaJIbHON paboThI;
COBMECTHOM

- IIpUHHUMATh oein

U KOOpAMHUPOBATh

NEeSITEIbHOCTH,
OpraHU30BbIBATH JNeiCTBUS 1O €e
JIOCTH>KEHMIO: COCTABIIATH IUIAH ACUCTBUM, paCIIPENEIATh POJIH
C YYeTOM MHEHHUHl Yy4YaCTHHUKOB O0OCYXIaTh pe3yJbTaThl
COBMECTHOH paboTHhI;

- KOOPJAMHHUPOBAaTh M BBINOJHATH paboTy B YCIOBHAX
pEalIbHOTO, BUPTYaJIbHOT'O u KOMOHMHUPOBaHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJISITh MO3UTHUBHOE CTPATETHYECKOE IOBEJCHUE B
pPa3IUYHBIX  CUTyalusiX, MpOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM

Osianenue
NeUCTBUAMM:
I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- NPUHMMATh MOTUBBI M apryMEHTHl JPYTUX JIIOJAEH Npu

YHHBEPCAJIbHBIMH peryJsiTHBHbIMH

aHAJIN3€E PE3yJIbTATOB JIEATEINbHOCTH;
- IPU3HABaTh CBOE MPAaBO U MPABO APYTHUX JI0JIeH Ha OIIMOKH;

- YMETh IJIAaHUPOBATH U BBIMOJHATH XUMUUYECKUM IKCIIEPUMEHT
(npeBpaieHus BEIIIECTB
MOJIydeHUE ATWICHA M HM3YYEHHE €ro CBOMCTB, KaueCTBEHHBIC
peaknuu  Ha YKCYCHYIO
JieHaTypanusi O€JIKOB TIPH HArpeBaHWM, I[BETHBIE pEaKIMU
OCJIKOB; TPOBOJUTH PEAKIMM HMOHHOTO OOMEHa, OIpPEACNAThH

cpeay BOAHBIX PACTBOPOB, KAUCCTBCHHLIC PCAKIINN Ha Cy.]'Ib(I)aT',

OpraHu4YCCKUX Ipu HarpCBaHuMU,

AJIbJACTUABI, Kpaxmall, KHCIIOTY,

Kap6OHaT- U XJIOpHUJ-aHWOHBI, Ha KAaTHOH aMMOHHUA; pPCIIATb

OKCIIEpUMEHTANIbHBIE  3afaud 1o Temam "Mertamisl"

"Hemetannbl") B COOTBETCTBUM C MpaBUIaMM TEXHHUKH
0€30MacHOCTH MPU OOpaIEHNH C BEHIECTBAMH U Ja00paTOPHBIM
000pyI0BaHUEM; XUMHUYECKOTO
IKCIIEPUMEHTa B ()OpME 3alMCH YPaBHEHUH COOTBETCTBYIOLIHX

peaKLII/Iﬁ n (I)OpMy.]'II/IpOBaTB BbIBOJAbI Ha OCHOBC OTHUX

MNpEaACTaBIATE  PC3YJIbTAThI

pE3yJIBTaTOB;
-YMETbh CaMOCTOATEIBHO IUIAHUPOBATh U IIPOBOJANUTH XUMUYECKUI
AKCIIEPUMEHT (ITOJIyYE€HUE U N3YYEHHE CBOWCTB HEOPTraHMYECKUX
U OpPraHUYEeCKHMX  BEIIECTB,  KA4YEeCTBEHHbIE  peakUuu
YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB U KHCIOPOJICOEPIKALINX
OpraHMYECKUX BEILECTB, pEIIEHNE 3KCIIEPUMEHTAIbHBIX 33/1a4 10
pacro3HaBaHUIO HEOPraHWYECKUX M OPTaHWYECKHX BEILECTB) C
co0JTI0/IEeHNEM TIPaBUII OE30I1aCHOT0 OOpAIlleHUs ¢ BEIECTBAMU U
nabopaTopHbIM  oOopynoBaHueM,  (opMynupoBaTh  LENU
UCCIIEIOBaHMsI, IPEAOCTABIATh B PA3IMUHON (OpME pe3ysIbTaThl

OKCIICPUMCHTA, aHAJIU3UPOBATh U OLICHUBATh NX NJOCTOBCPHOCTD,
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- pa3BUBATb CIIOCOOHOCTH MOHUMATh MUP C IO3UIUU APYTOTro
YCJIO0BCKa,

OK 07.
CopeiicTBOBaThH
COXPAHCHHIO
OKpYKarolllen cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
M3MEHEHUH KJIMMara,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUAX

B o0Js1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUSA:

- ¢(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYpPbI, TOHUMAaHUE
BIMSHHUS  COLMAJIbHO-DKOHOMHMYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE TPUPOJHOW M COLUAIbHOW CpeIbl, OCO3HAHUE
17100aIbHOTO XapaKTepa HKOJOTMUECKUX Mpodiem;

- IUIAHUPOBAHUE U OCYILECTBICHUE ACUCTBUN B OKpYXKaroUlel
Cpelle Ha OCHOBE 3HAHUSA LEJNeH YCTOWYMBOTO DPAa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JICUCTBUM, IPUHOCIIIMX  BpEX
OKpYKarollleH cpese;

- YMEHHUE MPOTHO3UPOBATHh HEOIArONPHUATHBIE YKOJIOTHUECKUE
IIOCJIE/ICTBHS IPEIIPUHUMAEMBIX JEUCTBUM, NPENOTBPALLATh
ux;

- pacllMpeHue OIbITa  JEATEIBbHOCTH  JKOJOTMYECKOU
HaIpaBJICHHOCTY;

- OBJIQJICHUE HAaBBIKAaMH Y4e€OHO-HCCIIe10BaTENbCKOMH,

MPOEKTHOW U COLIMATIbHOM AEATEIbHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONICH
CCTGCTBGHHOHaquOfI KapTUHBI MHpa, pOJIM XUMUHU B IIO3HAHUU
SBJICHUN MPHUPOIBI, B (DOPMUPOBAHUM MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIIMOHATIBHOU IPaMOTHOCTH, HEOOXOIUMOI 11
pelIeHus] MPaKTHYECKUX 3a7a4 M 3KOJOTUYECKH 0OOCHOBAHHOIO
OTHOLLIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpene;

- yMeThb CcOOJIOAaTh IMpaBWJIa IKOJIOTUYECKU IIeIEeCO00pa3ZHOro
MOBEJCHUS B OBITY W TPYAOBOW JAEATEIBHOCTH B LENAX
COXPAaHEHHsI CBOETO 30POBbs M OKpPYKAlOLIEH IPUPOJHOU
CpCanl; OITaCHOCTb BOSHCﬁCTBHﬂ Ha  JKUBBIC
OpraHU3MBbI

IIOKAa3aTelIsl MPeIeIbHON TONyCTUMONW KOHIICHTPALIUH;

YUUTHIBATDH

OIMpCACIICHHBIX BCIICCTB, IIOHHMas CMBICJI
- YMCTb IPOTHO3UPOBATL, AHAJIM3UPOBATH U OLICHUBATH C MO3UIUMN
0e30IMacHOCTH HOCICACTBUA OBITOBOM M

CBSI3aHHOU C

AKOJIOTUYECKOH
MIPOM3BOACTBEHHOW JIESATEIBHOCTH YEJIOBEKA,
nepepaboTKOM BeleCcTB; UCTIOIB30BATh MOJyUeHHBIE 3HAHUS IS
MPUHATHAS TPAMOTHBIX pEIIEHWH TPoOJeM B CHUTYaIUsX,
CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HAaBaTb OITACHOCTH BO3JI€ﬁCTBI/I$I Ha JKHBBIC

OpTraHHU3MBbI OMMpCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
IoKa3aTeia HpeHCHLHOﬁ ,[[OHYCTI/IMOI\/'I KOHICHTpanuu, ¢
IOACHATD Ha mpumMepax CITIOCOOBI YMCHBIICHUSA n

npeaoTBpalicHud HX BpCAHOIO BO3JCHUCTBUS Ha OpraHu3mM
YCJIOBCKaA.
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2. CTpyKTYypa M cojep:kaHue 00111e00pa3oBaTeIbHON TMCUUILTHHBI « XUMUSI»

2.1. O0beM TUCHUIIMHBI H BHbI y4e0HOH padoThI

Bup, yuebHoM paboTbi

O6bem B yacax

O6bem 06pasoBaTe/IbHOM NPOrpamMmmbl AUCLUTJIMHDI 72
B T.u.

OcHoBHOe coaepXKaHue 64
BT. 4.

TeopeTnyeckoe obyyeHune 30
NpaKkTUYeCcKme 3aHATUA 24
nabopaTtopHble 3aHATUA 10
MpodeccnoHanbHO-OpUEeHTMPOBAHHOE CoAep KaHUe (coaepiKaHue 6
NpUKNagHoro moayna)

BT. 4.

TeopeTuyeckoe obyyeHue 2
NpPaKTUYECKUE 3aHATUSA 4
MpomerKyTouHan aTrectaumsa (3aver) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumeHoBaHue Conep:xxanue y4e6HOro Marepuasia (0OCHOBHOE H MPO(eCcCHOHATBLHO-OPHEHTHPOBAHHOE), JIA00PATOPHBIE U ObLen 99CoB
pa3esioB U TeM NpaKkTHYeCKHe 3aHATHS, MPUKJIATHOH MOIY.JIb
1 2 3
OcHoBHOe conep:kaHue 64
Pa3zgean 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOE co/lep:KaHue 4
Crpoenue atomoB Teopernyeckoe odyueHue 2
XAMAHCCKUX CoBpemeHHass MoJedb CTpoeHHs aromMa. CHMBOJIMYCCKHN S3BIK XMMHUH. XHMHYCCKHN DIICMEHT. DIICKTPOHHAS
SJICMCHTOB H KoH(wurypamnus atoma. Kiaccupukanuss XUMHYECKHX DJIEMEHTOB (S-, P-, d-aiemeHThI). BalleHTHBIE 3J1€KTPOHBI. )
fipupona BaneHTHOCTh. DJIEKTPOHHAS MPUPOJa XUMHUYECKON CBA3H. DJIEKTPOOTPUIATENLHOCTh. BHIBI XMMHYECKON CBSI3M
XUMHUICCKON CBA3U  |(kopajieHTHAs, HOHHAS, METAJUINYECKAs, BOJOPOAHAs) U CIIOCOOBI ee 00pa30oBaHus
IIpakTHYeckne 3aHATHS 2
Pemienre 3ajaHiii Ha HMCIOJIB30BAHHE XHMHYECKONW CHMBOJMKM M Ha3BaHWM COEJMHEHHM IO HOMEHKIATYpe
MEXKIYHAPOIHOTO COI03a TEOPETHYECKOW W TPUKIAJHOM XMMHH M TPUBHAIBHBIX HAa3BaHWUM JUIS COCTaBJIECHHS
XMMHYECKUX (POPMYJI IBYXaTOMHBIX COETUHEHHUHN (OKCHIIOB, CYIb(HI0B, THIPHIOB M T.I1.) ¥ IPYTHX HEOPTaHUYECKHUX
COEIMHEHHH OT/IENBHBIX KIIACCOB. 2
[IpakTHyeckre 3aJaHUsi HA YCTAHOBJEHHE CBSI3M MEXKAy CTPOCHHEM aTOMOB XHMHYECKHX JIIEMEHTOB U
MIEPUOINYECKAM M3MEHEHHEM CBOWCTB XMMHYECKHMX DJIEMEHTOB U UX COEIAMHEHHN B COOTBETCTBUH C MOJIOKEHHEM
IleproanuecKoi CUCTEMBI.
Tema 1.2. OCHOBHOE COIepIKAHME 2
[Mepuoanueckuit IMpakTuyecKue 3aHsITUS 2
3aKOH H TabmHIa [Meproanyeckas cucrema XuMueckux snemenToB J[. M. Menneneesa. ®usndeckuii cMbicit Ileproanaeckoro 3aKoHa
AW Mennieneesa | 1 1. Menneneesa. 3aKoOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHX SIIEMEHTOB, 00Pa3yeMbIX HMH IIPOCTBIX U
CIIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM XUMHUYECKOTO dyieMeHTa B [leproquueckoii cucreme.
MupoBo33peHueckoe U HaydHoe 3HaueHue [lepuonnueckoro 3akona JI.11. Menneneesa. IIporuossr J1.1.
MenneneeBa. OTKPHITHE HOBBIX XUMUUYECKUX DJIEMEHTOB. 2
PeniieHre MpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHHMI HA XapaKTEPH3AIHI0 XUMHIECKHUX HJIEMEHTOB
«MeTtanueckue / HEMETAIIMYECKUE CBOUCTBA, 3JIEKTPOOTPULIATEILHOCTh XUMHUUECKHX DIIEMEHTOB B COOTBETCTBUH
C UX JJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHHEM B MEPHOTMYECKOM CHCTEME XMMHYECKHX diieMenToB J[. 1.
MeHnneneeBa»
Pa3pnen 2. XuMu4yeckue peakuuu 10
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Tema 2.1. Tunsl OcHoOBHOe co/iep:KaHue 4
XUMHUYECKHX TeopeTnueckoe odyuenue 2
peaxkuuii
Knaccudukanus u THITBI XUMUYECKUX PEAKIUI ¢ ydacTHEM HeopraHndeckux BemecTB. CocTaBlieHUE YPaBHCHHIA
peaxkuil COeIMHEeHMs, Pa3I0KEeHHs, 3aMeIlIeHUs, 0OMEHa, B T.4. pPeaKIHil TOpEHUs, OKUCICHUSI-BOCCTAHOBIICHHUS.
YpaBHeHUs OKHCIeHUS-BoccTaHOBIIeHUs. CTeneHb okucieHus. OKUCIUTENbh U BOCCTaHOBUTEIh. COCTaBICHHE U 2
YpaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA METOIOM 3JIEKTpOHHOTro Oananca. OKUCIUTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B IIPUPOJIC, TPOU3BOACTBEHHBIX MTPOIIECCAX U KUZHEICATSILHOCTH OPraHU3MOB
I[pakTuyeckune 3aHATHS 2
KonuuecTBeHHbIe OTHOIICHUS B XUMHUU. OCHOBHBIE KOJTUYECTBEHHBIE 3aKOHBI B XUMHUU M PACUETHI [0 YPABHEHUSIM
XUMUYECKHUX peakiuii. Moib Kak eMHHIA KOJMYEeCTBa BelecTBa. MosisipHast Macca. 3aKOHBI COXPAHEHUSI MacChl U 5
sHepruu. 3akoH ABorajapo. MomspHbiii 00beM Tra3oB. OTHOCHTENbHAS TUIOTHOCTH ra30oB. PacueTsl Mo ypaBHEHUSM
XUMHUYECKHUX PEAKIIHMA C UCTIOJIL30BAaHUEM MAcChl, 00beMa (HOPMAIIbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE co/lep:KaHue 4
DNEKTPONUTHICCKAS | TeopeTHdecKoe 0GyueHne 2
Aucconnanus u Teopus >IEKTPONIUTUYECKON AMCCOLMAyu. VOHBI. DIEKTPOIUTHI, HE3NEKTPOIMTHI. PeakiMu MOHHOrO OOMEHa.
MOHHbIH 0OMEH CocraBneHne peakuuii MOHHOTO OOMEHa ITyTeM COCTaBJICHHS WX IOJIHBIX M COKPALICHHBIX MOHHBIX YPaBHEHUI. 2
KucnotHo-ocHOBHBIE peakiyu. 3a/laHusl Ha COCTaBJICHNE HOHHBIX PEaKIuit
JlabopaTropHble 3aHATHUS 2
JlaboparopHas padoTa “TUNBl XUMHUYECKHUX pPEaKIIUM .
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOIHBIX U 00Pa3yIONIUXCSI BEIIECTB) U MPU3HAKOB XUMHUECKUX 9
peakuuii. [IpoBeaeHne peakiuii HOHHOTO 0OMEHa, ONpeIeTICHUE CPE/Ibl BOJHBIX PACTBOPOB. 3aJaHUs Ha
COCTaBIICHNE MOHHBIX PEaKIIHii
KonTtpoibHasn
CtpoeHue BelecTBa U XUMHUYECKUE PEAKITHH 2
pabdora 1
Pa3nen 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BellleCTB 16
Tema 3.1. OcHoBHOE coep:xaHue 4
Knaccupukanys, Teopernueckoe odyuenue 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

[Tpeamer Heopranmueckoir xumuu. Knaccuduxanus Heoprannyeckux BemecTB. [IpocTbie U ClIoKHBIE BEIIeCTBa.
OCHOBHBIE KJI1aCChI CII0KHBIX BEIIECTB (OKCHIbI, THPOKCHU/IbI, KUCIOTHI, COJIN). B3anMOoCBsI3bp HEOpraHUYEeCKUX
BEIIIECTB. ArperatHble COCTOSHUS BemecTBa. Kpucrammnieckue 1 aMopHbIe BEIecTBa. THITBI KPUCTATUTMYECKIX
peleToK (aToMHasi, MOJIEKYJIApHasl, MOHHAs, MeTaJUIMYecKast). 3aBUCUMOCTb (PU3MUECKUX CBOWCTB BEILIECTBA OT
TUIIA KPUCTAJUIMYECKOM pelIeTKH. 3aBUCUMOCTh XMMUUYECKOM aKTUBHOCTH BEIIECTB OT BUJIa XMMHUUYECKOM CBSI3U U
TUIIAa KPUCTAJUINYECKOH pemeTku. [IpuunHbel MHOrooOpasus BEIecTB

HpaRTn'{ecmle 3aHATHUHSA

HOMeHKﬂaTypa HCOPTaHNYCCKUX BCIICCTB: HA3BAHUC BCUICCTBA UCXOAS U3 UX XUMHYECKON (l)OpMyJIbI HJIN
COCTaBIIEHHE XUMUYECKOU (POpMYITbI UCXOsI U3 Ha3BaHUS BemiecTBa o MexayHapoanon (MIOITAK) wiu
TPUBHUAJILHOM HOMEHKJIATYpE.

Pemenne npaktuyeckux 3aaHuil Mo KiaccupuKaluy, HOMEHKIAType U XUMUYECKUM (opMyliaM HEOPraHHMYECKUX
BCIICCTB PA3JIMYHBIX KJIACCOB (yl“&pHI;IfI ras, erIeKI/ICJIHﬁ ra3, aMMHaK, ramcHass H3BCCThb, HCramcHasa HU3BECTDb,
MUTHEBAS COJIAa U IPYTHX): HA3bIBATh U COCTABIATH (POPMYIIbI XUMUYECKUX BELIECTB, ONPEACISITh MIPUHAATIEKHOCTD K
KJIaccy.

HcTounuku xumuueckoi uHpopmaruu (CpeacTB MaccoBoil uHpopmaiuu, cetb Marepuet u apyrue). [louck
uH(OpMAIIMY TI0 HA3BAHUSIM, UACHTH()HUKATOPAM, CTPYKTYPHBIM GopMyiamM

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIIIECTB

OcHoBHOE CoacpKaHuEC

Teopernueckoe o0yuenune

Mertannel. OOue ¢uznyeckue U XUMHUYECKUe cBoMcTBa MeTaioB. CriocoObl mojyyeHusl. 3Hau€HUue METauioB U
HEMETAJJIOB B NMPHUPOJE U KU3HEESITEIbHOCTH YelloBeKa M opraHu3MoB. Kopposusi MeTamuioB: BUABI KOPPO3HH,
CITOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH

Hewmertannsl. O0miue ¢pus3nueckue 1 XMMHUYECKHE CBOMCTBa HEMETAUIOB. TunuyHbie cBoiicTBa HemMeTamwioB [V— VI
rpymi. Kinaccudukarus 1 HOMEHKIATypa COeIMHEHU HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX BEIIECTB (OKCHUIOB, TUIPOKCHUIOB, KUCIIOT, COJICH U
Ip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSIMHEHUIA, BBICIIUX OKCHUIIOB U
TUJIPOKCHJIOB

IpakTuyeckue 3aHATHSA

CocraBiieHHE YpaBHEHHM XMMHMYECKHX PEAKIUH € Y4aCTHEM IPOCTBIX M CIOKHBIX HEOPTraHWYECKHX BEIECTB:
METaJUIOB ¥ HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JEMEHTOB; HEOPTaHMYECKUX KHUCIOT,
OCHOBaHUH U aM(POTEPHBIX TUAPOKCUIOB; HEOPTaHUUECKUX COJIeH, XapaKTepU3YIOIINX UX CBONCTBA.

Pemienne mpakTHKO-OpMEHTHPOBAHHBIX TEOPETUYECKUX 3a/aHUIl Ha CBOWCTBA, COCTaB, MOJIyueHHE W Oe30macHoe
MCIIOJIb30BaHNE BAKHEUIITNX HEOPraHNUECKUX BEIIECTB B OBITY U MPAKTUUECKOHN JESITEeIbHOCTH YeJIOBEeKa
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Tema 3.3. OcHoOBHOE coep:kaHue 2
Wnentuduxanus JlabopaTopHble 3aHATHUS 2
HCOPraHHICCKUX JlaGopaTtopHas pabota «neHTuduKaIus HeOpraHMYECKUX BEIIECTBY.
BCIIICCTB Pemienne skcniepuMEHTaNIbHBIX 3a/1a4 110 XMMUYECKUM CBOMCTBAM METAUIOB M HEMETAJUIOB, 110 PACIIO3HABAHUIO U
MOJIYYEHHUIO COEIMHEHUN METAJNIOB U HEMETAJIOB. 2
WnenTudukanyss HEOPraHMYECKHX BEIIECTB C HCHOJIb30BAHUEM HX (PH3MKO-XMMHYECKHX CBOMCTB, XapaKTEPHBIX
KaueCTBeHHBIX peakuuid. KauecTBeHHbIe peakliny Ha cynbdart-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHMSI
KonTtposbHasn N
CBolicTBa HEOPTaHUYECKUX BEILECTB 2
pabdora 2
Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 24
Tema 4.1. OcHoBHOe coep:kaHue 4
Knaccuduxanms, Teopernueckoe odyuenue 2
CTpOCHUE 1 IlosiBneHue u pa3BUTHE OPraHUYECKOM XMMUU Kak Hayku. [Ipeamer oprannyeckoi xumun. MecTo U 3HaueHHe
HOMEHKJIaTypa OpraHMYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHMYECKUX XHUMHUYECKOE CTPOCHUE KaK IMOPSJAOK COCIMHEHHS AaTOMOB B MOJIEKYJIE COIJIaCHO HMX BaJIEGHTHOCTH. OCHOBHBIE
BEILIECTB MOJIOKEHUSI TEOPUU XMMHUYECKOIO CTPOCHUsI OpraHuyeckux coenuHeHuil A.M. ByrtnepoBa. YrieponHsiii ckener
OpraHMYEeCKOM MOJEKYNbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOIO CTpOeHUs Moiiekyld. WM3omepus u 2
U30MEPBI.
[Tonstne o d¢yHknuonanbHoi rpynme. Pagukan. IlpuHmunel kinaccudukamuy OpPraHUYECKUX COEIWHEHUH.
MexnyHapoaHas HOMEHKJIATypa W MPUHIMIBI HOMEHKIATYyphl OpraHudeckux coennHeHuil. Ilonstue o0
a30TCOJEpPIKAIIMX COCIUHEHUSAX, OHMONOrMYeCKM AaKTHUBHBIX BellecTBax (yrieBojax, >Kupax, Oenkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUSAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
IIpakTnyeckne 3aHATHA 2
Homenknarypa opraHuuecKkux COeAMHEHUN OTIENbHBIX KJIAcCOB (HACHIIICHHBIE, HEHACBIIICHHBIE 1 apOMaTHYECKHE
YII€BOIOPOABI, CIUPTHI, (EHOJIbI, albJETHIbl, KETOHbI, KapOOHOBBIE KUCIOTHI U Jp.) CocraBieHHE MONHBIX U
COKpAIIIEHHBIX CTPYKTYpPHBIX (DOPMYJT OpPraHUYECKUX BEIIECTB OTACNIBHBIX KJIACCOB, MCIOJB3Ysl UX Ha3BaHUS IO 2
CUCTEMATUYECKON U TpUBHUAIbHOW HOMEHKJIAType (3THJIEH, alleTUIIEeH, TIULEpUH, peHo, (GopManbaeru, yKCyCcHas
KUCJIOTa, TAUIKH). PacueTs! npocteifieil (opMyibl OpraHMUeCKoW MOJIEKYIbI, UCXO/s U3 3JIEMEHTHOIO cocTaBa (B
%)
OCHOBHOE co/lepKaHue 12
Teopernyeckoe o0yueHue 6
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Tema 4.2. CBoiicTBa
OpPraHUYECKUX
COEIMHEHUN

OU3NKO-XUMUYECKHE CBOMCTBA OPraHMYECKUX COCTUHEHHM OTIENIbHBIX KJIaccOB (OCOOCHHOCTH KiacCHU(PUKAUU U
HOMEHKJIATypbl BHYTPU Kjacca; TOMOJIOTHYECKHH psa U obmas Qopmyina; usoMmepus; (QU3NUEecKHe CBOICTBA;
XUMUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYEHUs):

— NpeieNIbHbIE YIIIEBOJOPO/IbI (AJIKaHbl U IUKJIOAIKaHbl). ['opeHre MeTaHa KaK OIMH U3 OCHOBHBIX HICTOYHUKOB TEIlIa
B IMPOMBIIIJICHHOCTH U ObITy. CBOHCTBa MPUPOIHBIX YIJIEBOJAOPOJOB, HAXOXKIEHUE B MPUPOJE M MPUMEHEHUE
AJIKaHOB;

— HempezeNbHble (AIKEHbl, AJIKUHBI M alKaJueHbl) U apoMaTUYecKue YriieBojgoponbl. ['opeHue aleTuieHa Kak
VCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJNIOB

— KUCJIOPOJICOIeprKallie COeAMHEHUs (CIUPTHI U (HEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, aTbJAECTUABl U KETOHBI,
JKUPBI, yTIeBoabl). [IpakTudeckoe mpuMeHeHue STUIICHTIINKOIIA, TulepuHa, peromna. [Ipumenenue hopmManbaeruaa,
aleTalberua, YKCYCHOU KHUCIOThl. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. MoroIire CBOMCTBa MbLIa

— a30Tcojep)KallMe COeNWHEHUs (aMUHBI W AaMUHOKHUCIOTHI, Oenku). BbICOKOMONEKYISpHBIE COEIUHEHUS
(cuHTeTHYECKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMED, MOMUMED, CTPYKTypHOE 3BeHO. [lommMepusaius sTuieHa
KaK OCHOBHOE HAIPaBIIEHUE €T0 UCIIOIb30BAHMS.

['eneTndeckasi CBA3b MEXKY KJIACCAMH OPTaHUYECKUX COCTMHEHUN

HpaRanecmle 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUM OTIEIbHBIX KJIaccoB (TpUBHAJbHAs W MEXAYHapoJHash HOMEHKJIATypa,
XMMHUYECKHE CBOICTBA, CHOCOOBI MOIYYEHUs): MpeeibHble (aIKaHbl U IUKIOAIKAHBI), HENpeaeibHble (aIKEeHBDI,
QJIKUHBl U aJIKaJIME€Hbl) U apOMaTHUYECKUE YIJIEBOAOPOJbl, CIIUPTHI U (EHOJbI, KApOOHOBBIE KUCIOTHI U 3(UPHI,
aIbJErUIbl U KETOHBI, aMUHBl M AMHUHOKHCIIOTHI, BBICOKOMOJIEKYJISIDHBIE COEOUHEHMs. 3aJaHHus Ha COCTaBIECHHE
YpaBHEHUN XMMUYECKUX PEAKIMHI C yJaCTUEM OPraHWYECKHUX BEIECTB HA OCHOBAHWH UX COCTABA M CTPOEHUS

CocraBieHHEe cXeM peaKL[I/Iﬁ (B TOM YHUCIIC TIO IPCIJIOKCHHBIM HCIIOYKAM HpeBpameHHﬁ), XapPaAKTCPUIYIOIIUX
XMMHYSCKHE CBOMCTBA OpraHU4YCCKUX COGI[I/IHCHI/Iﬁ OTACJIBHBIX KJIACCOB, CIOCOOBI UX MOJIyYCHHA W HA3BAHUC
OpTaHHUYCCKUX COGZ[I/IHCHI/Iﬁ 10 TpHBHaHBHOﬁ NN MCH(HYHapOZ[HOﬁ CHCTeMaTHYECKOMI HOMCHKIJIATYyp¢€.

Pemenne IMPAKTUKO-OPUCHTHUPOBAHHBLIX TCOPETUICCKUX 3aI[aHI/II\/JI Ha CBOMCTBa OpTraHUYCCKUX COGI[I/IHGHI/Iﬁ OTACIBbHBIX
KJIaCCOB

Jlaboparopnasi padora

JlaGopatopHas pabota “IIpeBpalieHuss OpraHMUECKUX BEIIECTB PU HarpeBaHUH'".
[Toryuenue TUIEHA U U3yYEHHUE €ro CBOMCTB. MoaenupoBaHrue MOJIEKY/T M XUMUYECKUX MpPEBpallleHui Ha IpuMepe
dTaHa, ’TWJICHA, alleTUJIEHA U JP.

Tema 4.3.
WNnentudukanus

OcHoBHOE coaepxaHue

Teopernueckoe odyuenune
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OpraHUYeCKHUX buooprannueckue coennHenus. IlpumeHenue u Ouosormyeckas posib yrieBoaoB. OKHCIIEHHE YIJIEBOAOB —
BEILECTB, UX UCTOYHUK SHEPruM KMBBIX OpraHu3mMoB. OO0JaCTM NPUMEHEHUS aMHHOKUCIOT. [IpeBparieHus OGelkoB NuIIM B 2
3HAYECHUE U opranusMme. buonorndeckue QpyHkiuu 6enkoB. buonornyeckue GyHKIUU KUPoB. Poib opraHMuecKold XUMUH B
[IPUMEHEHUE B peleHny mpobJeM NuIeBoil 6€30MacHOCTH
OBITOBOM U Posnb oprannueckoil XuMHuu B pelieHUH Ipo0sIeM 3HepreTuueckoi 0€30MacHOCTH, B pa3BUTUU MEAULIUHBI, CO3AaHUU
IPOM3BOJICTBEHHOM HOBBIX MaT€pUaJIOB, HOBbIX UICTOYHUKOB SHEPIUU (aJbTEpPHATUBHbBIE HCTOUYHUKHU 3HEPrun). OnacHOCTb BO3IEHCTBUS
AEATEIbHOCTH Ha JKUBbIE OPIraHU3Mbl OPraHMYECKHX BEIIECTB OTAEIbHBIX KIAcCOB (YIJIEBOJOPOJbI, CIUPTHI, (HEHOIBI, 2
YeJI0BCKa XJIOPOPraHUYECKHE ITPOU3BOIHBIE, AJIbIECTHIbI U JIP.), CMBICII IIOKA3aTesl IPEAEIbHO TOIMYCTUMON KOHLIEHTpALUN
JlabopaTopHble 3aHATHS 2
JlaboparopHas padoTta: “MneHTHdUKANNS OPraHHYECKUX COSAMHCHUIA OT/ICTBHBIX KJIACCOB”
WnenTudukanus opraHMueckiuxX COCIUHEHUN OTIENbHBIX KJIACCOB (Ha MpUMEpE allbJEeTrUI0B, Kpaxmala, YKCYCHOU
KHCJIOTHI, OCNKOB M T.II.) C KCIIOJIb30BaHHEM HX (U3UKO-XMMHUYECKHUX CBOWCTB M XapaKTEPHBIX KadeCTBEHHBIX 2
peakuuid. Jlenatypauus Oenka npu HarpeBaHuu. lIBeTHble peakiuu OenkoB. BO3HMKHOBEHHE AHAIMTUYECKOIO
CUTHQJIA C TOYKM 3PEHHsSI XMMHYECKHX IIPOLIECCOB NPHU NPOTEKAHUH KA4YECTBEHHOW pEAKLUH, IO3BOJISIOLIEH
UCHTU(GHUIMPOBATH NPEITI0KEHHbIE OPIraHNYECKHUE BEIECTBA
Kourpoasuas CtpyKTypa U CBOICTBa OPraHUYECKUX BELLECTB 2
pabora 3
Paspean S. Kunernyeckue 1 TepMOAHMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX PeaKIui 4
CxkopocTb OcHoBHOE coaepxaHue
XUMHYECKHUX
peaKInii. 4
XHUMHYECKOE
paBHOBeECHE
Teopernueckoe o0yuenune 2
CKopocTh peakliiy, €€ 3aBUCUMOCTh OT PAa3JIMYHBIX (DaKTOPOB: MPUPOJbI pEarupyroliuX BEUIECTB, KOHIIEHTPAIUH
pearupyomnux BelecTB, TEMIEPaTypsl U IJIOLIAIM PEaKIMOHHOW MOBEpXHOCTU. TernoBble 3PPEeKThl XUMUYECKUX
peakuuid. JK30- ¥ SHAOTEPMHUUECKUE, PEAKIUH. 2
OO6paruMocTh peakiuil. XUMHYECKOE paBHOBECHE M €r0 CMEIICHHWE I0J JEHCTBHEM pa3HyYHBIX (HaKTOPOB
(KOHIIEHTpAalMsI peareHTOB UM MPOIYKTOB PeaKIuy, JaBjIeHHe, TeMIepaTypa) Ui CO3JaHus ONTUMAaJIbHBIX YCIOBHMA
IpoTeKaHus xumudeckux npoueccos. IIpunnun Jle [larense
IIpakTnyeckune 3aHATHSA 2
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Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHauu3 (aKkTOpOB, BIUSIOUIMX HAa HU3MEHEHHE CKOPOCTH
XUMHYECKON peakiuu, B T.4. C MO3UIUN HKOJIOTUYECKU 1€IecOo00pa3HOro MOBEIEHUS B OBITY U TPYIOBOU
JESATEIIBHOCTH B LIEISIX COXPAHEHMSI CBOETO 3[J0POBbS M OKPY’KAIOLIEH NPUPOJHON CPEIbI.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX 3aJaHui Ha mnpuMmeHeHue npuHuuna Jle-Illatenbe a1 HaxoXAEHUS 2
HaNpaBJICHUS! CMELICHHS PAaBHOBECHS XHMHUYECKOH peakuuu H aHaiu3 (PakTOpOB, BIMAIONIMX HA CMEIIECHHE
XMMHYECKOT'O PABHOBECHUS
Pa3neu 6. PacTBOpBI 4
Tema 6.1. OcHoBHOE coep:KaHue 2
Houstue o Teopernyeckoe odyueHne 2
pacTsopax PacTBopeHue Kak (PU3MKO-XMMHYECKHUH TIporecc. PacTBopsl. CriocoObl IPUIOTOBIEHHS PACTBOPOB. PacTBOPHMOCTS.
MaccoBast 10511 pacTBOpeHHOro BerecTBa. CMBICH IOKa3aTess MpeieibHO JOMYCTHMMOM KOHLEHTpalMU U €ro
UCTIOJIB30BaHUE B OIICHKE YKOJIOTHIECKON O€301MacHOCTH.
[TpaBuia 3K0JI0rMYECKH 1€J1eCO00Pa3HOr0 MOBEAEHUS B OBITY U TPYA0BOH I€ATEIILHOCTH B LIEJISIX COXPAHEHUs CBOETO 9
3I0POBBSI M OKPY)KAIOLIEH MPHPOTHOW CpEeIbl; OMACHOCTh BO3JEHCTBHS HAa JKHMBBIE OPTaHU3MBI OIpPEICIICHHBIX
BEIIIECTB.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX pPACUYETHBIX 33JaHUH HA PACTBOPHI, HCIIOJIb3yeMble B OBITOBOM W
IPOM3BOJICTBEHHOM 1€ TEILHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe coJep:kaHue 2
Hccnenosanue JlaGopaTopHbie 3aHsATHS 2
CBOHCTB PaCTBOPOB | J[aGoparopHas pa6ota «[IpHrOTOBIEHHE pacTBOPOB».
[TpuroTtoBneHne pacTBOPOB 3a/laHHON (MaccoBOW, %) KOHLIEHTPALUHU (C TPAKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMM ) 9
U OIpeJieNIeHHEe CPeibl BOJHBIX pACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE cO/iep:KaHMe (Co/lep:kaHue MPUKIATHOIO MOLYJI5)
Pa3zpnen 7. XumMus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BEKA
Xumust B ObITY 1 OCHOBHOE coep:Kanue
TpOM3BOACTECHHON Teoperuyeckoe o0yueHue 2
JeSITeTbHOCTH = = =
JeTOBeKA Hoselimme pocTwkeHHs XHMHYECKOM HAyku M XUMHYeCKOW TexHosnoruu. Pomp Xxumum B obecrieueHuu
9KOJIOTUYECKON, SHEPTETUUYECKON U THUIIEBON 0€30MacHOCTH, pa3BUTUU MeaUIUHBL [IpaBuia moucka m aHammsa 5

XUMHAYECKOH HMH(OpPMAIMM M3 Pa3IUYHBIX HMCTOYHMKOB (Hay4yHas W y4yeOHO-Hay4yHas JUTeparypa, CpeacTBa
MaccoBoi nHpopmanuu, cetb HTepHer)

IIpakTHYecKkue 3aHATHA
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[Touck n aHaIU3 KEHCOB O MPUMEHEHUN XUMHUUYECKHUX BEIIECTB M TEXHOJIOTHH ¢ yueToM Oyaymiei mpodeccuoHaabHOM

JESTEIbHOCTH 110 TEMaM: MIPOBEPKa JCHEKHBIX KYIIOP Ha UCIIOJIb30BAHNE PAIUOAKTHUBHBIX BEILIECTB. 4
3amura: [IpencraBienue pe3yabTaToB pelieHUs] KeHCOB B JopMe MIHH-JIOKIA/IA C MPE3CHTaIueH

IIpomeskyTOoUHAs aTTecTAUMS 0 IMCHUIIMHE (3a4eT) 2
Bcero 72
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3. Yci10BuS peajiM3allii MPorpaMMsbl 0011e00pa30BaTeIbHOM AU CUHIITUHBI
3.1. TpeboBaHMsA K MMHHMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecnedeHHI0

Jns peanuzanuy mporpamMmbl AUCHUILTUHBL JODKHBI OBITH MPETyCMOTPEHBI CIEAYIOLINE
CIIeIMaJIbHBIE IOMEIIEHUS: yUeOHbIN KaOMHET XUMUHU W/WIH YIeOHONH XMMHYECKOU JTaO0OpaTOPHH.

OO6opynoBaHue y4eOHOro kabnHeTa (HarJsiHble MOCOOHUsI): HAOOPHI IAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAIUIMYECKUX PEHIeTOK, KOJUICKIUU HPOCTBIX M CIOMKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJHMMEPOB; KOJJICKLUS TOPHBIX MOPOJ M MHUHEpajoB, Tabiuua
Menpeneesa, yaeOHbie GribMbl, UPpPOBBIE 00pa30BaTEILHBIC PECYPCHI.

TexHuuyeckue cpeacTBa 00yYeHHs: KOMIIBIOTED C YCTPOWCTBAMH BOCIIPOM3BEICHNS 3BYKa,
HNPUHTEP, MYJIBTUMEANA-TIPOCKTOP C SKPAHOM, MyJbTUMEIUIHAS JT0CKA, yKa3Ka-Tpe3eHTep s
IIPE3EHTALAMN.

OobopynoBanue jgadoparopuu U pado4YMX MecCT Ja0OpPaAaTOPMU: MEH3YpPKH, IMUIMETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, MJIAHIIETHI
JUISL KamelbHBbIX peakiuii, (GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISIHHBIE MPOOHUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP PEAKTUBOB, CTEKJISHHBIC TMaJOYKU, IITATUBBI IS
POOUPOK; MEPHBIC MIJIMHAPHI, BODOHKU CTEKJISHHBIC, BOPOHKH JICTUTCILHBIC MIINHIAPUICCKUE
(50-100 mu1), cTymku ¢ ecTHKOM, GappopoBbIe YAIIKH, MUAHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, YaCOBBIE CTEKJIA, HIIEKTPOILUINTKH, JTA0OPATOPHBIE INTATUBEI, CIIUPTOBBIC TOPEIIKH, CITUYKH,
npubop A TOJMYyYeHHUs Ta3oB (WIM MpOOHMpPKa C Ta300TBOJHOW TPYOKOW), AepKaTelmd s
MPOOUPOK, CKIISTHKU JJISi XpaHEHHs] pEaKTUBOB, pa3aTOYHbIC JIOTKU; XUMHUECKUe cTakaHsbl (50,
100 u 200 mn); mImaTeny; MUHILETHI; THTEIbHBIE HIMIMIBI; CEKYHIOMEPHI (TaliMepsl), MEpHbIE
npobupku (Ha 10-20 mur) m mepHble kouOwr (25, 50, 100 mu 200 M), BomsHas Oans (Wiau
TEPMOCTaT), CTEKJSHHBIC MAaJOYKHU; KOHHUYECKHEe KoiObl anst tutpoBanHus (50 u 100 wun);
WH/IMKATOPHBIE TIOJOCKK [uid ompeaeneHus pH ¥ craHgapTHas WHIUKATOpHAs MIKaJa;
YHHUBEpCaIbHBbIA UHANKATOP; uneTku Ha 1, 10, 50 mu (wim go3aropsl Ha 1, 5 u 10 mi), GropeTku
JUISl TATPOBaAHUS, MeauIMHCKUe mmpuibl Ha 100—150 mut, mabopaTtopHbie W/UU aHATTUTUYECKUE
Bechl, pH-MeTpsI, cymmibHbIN 1IKad, U ap. 1abopaTopHOE 000PYIOBaHUE.

3.2. UaopmannoHHOe o0ecniedeHne pean3aliu MporpaMmbl

OcHoBHasi iMTEpaTypa

1. Tabpuensa OC. Xumus 10 xkmacc. Mocksa: JIpoga 2019. — 192.
2. T'abpuensn OC. Xumus 11 knacc. Mocksa: poda 2019. — 222.

JlonoTHUTEIbHASI JIUTEPaTypa

1. Xumus: yueOuuk st cpennero npodeccuonansuoro oopasosanus / 0. A. Jlebenes, I'. H. ®ajees,
A. M. T'ony6es, B. H. lllanoBan; mox obwmeit pemakuumeit I'. H. ®ageeBa. — 2-e u3n., mepepad. u
mor. — Mocksa Msmarenscto FOpaiit, 2023. — 431 ¢ URL.: https://urait.ru/bcode/513073

2. Aundwunorenona, . B. Xumus. ba3osblii ypoBenb: 10—11 kiiaccsl : yueOHUK Ui CpEIHETro
obmiero obpazosanus / M. B. Audunorenosa, A. B. badkos, B. A. [TonkoB. — 2-¢ u3., ucrp.
u Jot. — Mockaa : NznarenbcTBO IOpaiir, 2023. — 290 c. URL:
https://urait.ru/bcode/530422
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3.

5.

An¢unorenosa, U. B. Xumus: ydeOHUK M MPAKTUKYM JAJIsI CPETHETO MPOQecCHOHATHLHOTO
obpazoBanusi / U. B. Aupunorenona, A. B. babkos, B. A.IlonkoB. — 2-¢ u3n., uUcCOp. #
norn. — MockBa: MsparensctBo  FOpaiit, 2023. — 291c.— (IIpodeccuonansHoe
oOpa3zoBanue). URL: https://urait.ru/bcode/513807

Huxonbckuii, A.b. Xumuss y4eOHMK W TPAKTUKyM JUIsI CPEAHETO Npo(ecCHOHATBLHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u momn. — MockBsa:
NznarensctBo KOpaiit, 2023. — 507 ¢. URL.: https://urait.ru/bcode/513537

Xumus. 3agaunuk: ydebHOe mocobme Ui cpeaHero mpodeccuoHanbHOro  obpasoBaHms /

10. A. Jlebenen [u np.] ; mon obmieli penakiueii I'. H. ®aneeBa. — Mockga : UznatenscTBo FOpaiir,
2023. — 236 c. URL: https://urait.ru/bcode/513091
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHON N CHUIITHHBI

KOHTpOHB H OLICHKA PE3yJIbTATOB 06y‘IeHI/IH OCYHIECTBIIACTCA MMPEIIoaaBaTCJIEM B IIPOLECCE

MPOBEJCHUS MPAKTUYECKUX 3aHATHM U J1a00opaTOpHBIX paboOT, TECTUPOBAHMS,

a TakKKC

BBITIOJTHEHU A O6y‘IaIOHII/IMI/IC$I HHAUBHUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCJ'IG,Z[OB&HHIZ. PGSYJ'IBTaTBI

06y‘leHI/IH OIpeAcCILI0T, UTO 06yqafoumec;1 JOJIXKHBI 3HATh, IOHUMAaTh U JEMOHCTPUPOBATH I10

3aBCPUICHUHA U3YUYCHUA NJUCLHUITIIIMHBI.

Jns popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yIbTATOB OCBOCHHSA YUEOHOW MUCIIMILIHHBI

UCTIONIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSATHH, TPECTABIIAIONIAs COO0H KOMILJIEKC YUeOHBIX

MEpOTPHUATHIA, COTJACOBAHHBIX C pe3yJabTaTaMu O0y4eHUS M CHOPMYIHPOBAHHBIX C yYETOM
DI'OC COO (npeamerHsbie pe3ynbraThl 1o qucuuiuiae) 1 I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTaTr 00yyeHus Tunet OueHOqu X
MeponpusITHI
| OcHOBHOe coep:KaHue
1 Pa3nes 1. OcHOBBI Popryauposars
0a30Bble MOHATHS U
CTPOEHHS BellecTBa
3aKOHbI XUMUM
1.1 | OK 01 CrpoeHue aToMOB Cocrapnars xumuueckue |l. Tect «CTtpoeHne aToMOB
XUMHUYECKHX 3JIEMEHTOB |(DOpPMYIbl COETUHEHUI B |XMMHUYECKUX SJIEMEHTOB U
Y IPUPOJIa XUMHUECKOU |COOTBETCTBUU CO MIPUPOJA XUMUYECKOM CBSZH.
CBSI3U CTEIMEHbIO OKUCIICHHS 2. 3agaun Ha COCTaBIIEHUE
XUMHUYECKHX JJIEMEHTOB, |XHUMHUYECKUX (POPMYIT
MCXO/1S U3 BAJCHTHOCTU U |JIBYXaTOMHBIX COEAMHEHUN
AIIEKTPOOTPHUILIATETILHOCTH |(OKCHUIOB, CYNb(UIOB, THAPUIIOB
U T.IL.).
3. 3ajaHus Ha UCTIOJBb30BAaHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHMUI COEIMHEHMI 110
HOMEHKJIAType MEKyHAPOIHOTO
CO103a TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBUAIBHBIX HA3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
coeMHeHuN (OKCUIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAHUIECKUX
COCTMHEHUH OTJEIHHBIX KJIACCOB
1.2 | OK 01 [Iepnonnueckuii 3akoH 1| XapaKkTepru3oBaTh 1. Tect «Meramuueckue /
OK 02 |raGmuma JI.W. XHUMHYECKHE DJIEMECHTHI B |HEMETAIMYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHUU C UX AIEKTPOOTPHUIATEIHHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JIEKTPOHY
MEePUOINYECKON CUCTEME |XUMHUYECKUX 3JIEMEHTOB B
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XUMHYECKHUX DIIEMEHTOB
J.. MenneneeBa

COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM M TIOJIOKEHHEM B
MEPUOINYECKOIN cCucTeMe
XHUMHUYECKHX djieMeHToB JI.1.
Meupeneena.

2. IlpakTdeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3H MEX]Y
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOINIECKUM
H3MEHEHHEM CBOMCTB
XUMHYECKHX 3JIEMEHTOB U X
COEIWHEHHUH B COOTBETCTBUM C
nojoxxenueM Ilepronuueckoit
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETHYECKHUE 3aJaHus Ha
XapaKTEePU3ALUI0 XUMHUECKUX
2JIeMEHTOB: «MeTtaminyeckue /
HEMEeTaJNINYSCKHUE CBOMCTBA,
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHX DJICMCHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEPUOTUYECKON CUCTEME
XAMHYECKHX DJICMCHTOB

JI.1. MeHnaeneeBay

2 XapakrepusoBath Tunbl |KonTposbsHasi padora
Pasznea 2. Xumnueckue P P . P P
xumMnyeckux peakuuii  [«CTpoeHne BemecTsa u
peakuuu
XHMHYECKHe PeaKIum»
2.1 | OK 01 Turel XUMHYECKUX CocraBsTh peakuun 1. 3amaun Ha cocTaBiIeHUE
OK 04 |peakumii COCIMHEHMUS, PA3JIOKEHUS, |yPABHEHUN PEAKLIUN:

oOMeHa, 3aMeIlCHHS,
OKHCIIUTETLHO-
BOCCTAHOBUTCJIIBHBIC
peakinuu

— COCIMHCHUS, 3aMEIICHUS,
pasnokeHusi, 0OMeHa;

— OKHCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA C
HCIIOJIL30BAaHUEM METOJ1a
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BEIlECTBA WK 00bEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, Macce W 00BEMY
OJIHOTO M3 yYaCTBYIOIIUX B
pEaKIuy BEMIECTB; PACUETHI
Macchl (00bEMa, KOJTMIeCTBa
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BEIIECTBA) MPOJYKTOB PEaKIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
npuMecH

2.2

DIEKTPOIUTHYCCKAS
IUCCOLMALNAA U HOHHBII
o0meH

CocTaBnsTh ypaBHEHUS
XUMHUYECKHUX PEaKINH
HMOHHOT'O OOMEHa C
y4acTUeM
HEOPTraHUYECKUX BEIECTB

1. 3amaHus Ha coCTaBJIEHUE
MOJICKYJIIPHBIX U HOHHBIX
peaKIuii ¢ y9acTHEM KHUCIIOT,
OCHOBAHMI U COJICH,
YCTaHOBJICHUE U3MEHECHUS
KHUCJIOTHOCTH CPEIbI

2. JlaboparopHas pabota "Twurmbl
XUMHUYECKUX peakiui”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOpPraHU4ecKUuX
BellecTB

HccaenoBarb cTpoeHue U
CBONCTBa
HEOPraHMYecKuXx
BeLIECTB

KonTpoubnas padora
«CBOMCTBa HEOPraHUYECKUX
BelleCTB)

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposatsb
HEOpraHUYEeCKUe
BEIIECTBAa B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenknatypa u
Ha3BaHME HEOPTAaHUUECKUX
BEIIECTB UCXOJI U3 UX
XUMHYECKON (OPMYJITBI HITH
COCTaBJICHUE XMMHUYECKON
(bopMyITBI UCXO/S U3 HA3BaHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIM TPUBHAIBHOM
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCoOBOM
JIONU (MacChl) XUMHUYECKOTO
aIieMeHTa (COeAMHEHNS) B
MOJIEKyJIe (CMecH).

3. [IpakTrueckue 3agaHus 1Mo
KJIacCU(UKall1, HOMEHKJIaType 1
XUMUYECKUM (hopMyiam
HEOPraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTueckue 3aJlaHus Ha
ONpeieTICHuE XUMUYECKOMN
aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM
CBSI3U M THTIA KPUCTAIUTMYECKON
pelIeTKH

3.2

OK 01
OK 02

Duznko-XxuMHYeCKre
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

YcranaBiuBaTh
3aBHCUMOCTb (PU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHUUYECKUX BEIIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, & TAKXK€E TUIIA

1. Tect «OcobeHHOCTH
XHUMUYECKHX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHUH, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3agaHus Ha COCTaBICHHUC
YPAaBHEHUN XUMUYECKUX PEAKIUN
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KPHUCTAJUIMYECKON
pelIeTKH

C Y4aCTHEM IIPOCTBIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEpHBIX JIEMEHTOB;
HEOPraHMYEeCKUX KHUCIIOT,
OCHOBaHMU U aM(POTEpHBIX
T'MJIPOKCHJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBA U CIIOCOOBI OJYyUEHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIC
TEOpEeTUYECKHE 3aJjaHNs Ha
CBOMCTBA U MOJyYEHHE
HEOPraHMYEeCKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanys
HEOPraHMYECKUX
BEIECTB

Uccnenosats
KaueCTBCHHBIC PEAKIIUH
HEOPTraHWYECKUX BEIECTB

1. [TpakTUKO-OpHUEHTUPOBAHHBIC
3aJaHMsA [0 COCTABJIEHUIO
XUMHUYECKUX PEAKLUHI C yJaCTUEM
HEOPTaHWYECKUX BEIICCTB,
HCIIOJIb3YEMBIX JIJIST UX
UIEeHTU(DUKAIUY.
2.JIaboparopnas paboTa:
“Unentudukanus
HEOPraHWYECKUX BELIECTB”

Pa3nen 4. Ctpoenue u
CBOICTBA
OPraHu4YeCKuX
BellecTB

HccnenoBarb cTpoeHue H
CBOMCTBA OPraHMYECKHX
BeILIECTB

KonTtpoJsbnas padora
«CTpoeHue u CBOICTBA
OPraHU4YeCKHX BelecTB

4.1

OK 01

Knaccudukanmus,
CTPOCHHE H
HOMECHKJIaTypa
OpPTaHWYECKUX BEIICCTB

Knaccugunuponatsb
OpraHMYEeCcKHe BEIIECTBA B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3amanus Ha cocTaBlICHUE
Ha3BaHUN OPraHUYECKHUX
COEIMHEHUH 110 TPUBHAIILHON WIH
MEKTYHapOAHOMN
CHUCTEMAaTUYECKON HOMEHKJIATYype.
2. 3a/1aHus Ha COCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKUX BEIECTB
OT/IEIbHBIX KJIaCCOB.

3. 3ajauM Ha omnpezeneHue
npocreien GopMyIibl
OpTraHWYECKON MOJICKYJIbI, HCXOS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHM4EeCKUX
COCIMHEHUN

YcranaBiauBaTh
3aBHCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
OpraHUYEeCKHUX BEIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3amaHus Ha cocTaBJIeHUE
YPaBHEHUN XUMUYECKUX pPEAKIUN
C y4acTUEM OPraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOECHHUS.
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2. 3anadus Ha COCTaBJIEHUE
YpPaBHEHUN XUMHYECKUX PEAKIUH,
WUTIOCTPUPYIOIINX XUMHYECKHE
CBOIICTBa C yUeTOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PEaKuil 1
TEHETUYECKOM CBSI3U
OpPraHUYECKUX BEILECTB Pa3HbIX
KJIACCOB.

3. PacueTnsble 3a1aun 1o
YPaBHEHUSAM PEaKIUil C ydacTUEM
OpPraHUYECKUX BEIIECTB.

4. JlTaboparopHas pabota
“IIpeBpalieHus OpraHuYeCKuxX
BEULIECTB [IpX HarpeBaHUM"

4.3 | OKO01 Unentuduxanms Uccnenosars 1.ITpakTHKO-OpHUEHTUPOBAHHbBIC
OK 02 |opraHMYeCcKUX BEILECTB, [KAUECTBEHHbIE PEAKIIMU  |33/aHUS 110 COCTABJICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKUX XUMHUYECKUX PEAKLUHI C yJaCTUEM
IPUMEHEHUE B OBITOBON |COEIMHEHUI OTAENbHBIX |OPraHUYECKUX BEIIECTB, B T.4.
Y TIPOM3BOICTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX JJISl UX
JESTEIIbHOCTH YeJIOBEKa UACHTU(PUKAIIY B OBITY U
MPOMBIIIJICHHOCTH.
2.JIaboparopnas paboTa:
“Unentrudukanys opraHuueCcKux
COEIMHEHUH OTAENbHBIX KJIaccoB”
5 Pazpeu S. Xapakrepu3oBatb
Kunernueckue u BJIMSIHHE Pa3JINYHbIX
TepMoAMHAMHYeckHe |GaKTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakuui
XHMHUYECKHX peakumui
5 | OKO01 CKOpOoCTh XMMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |peakumii. XUMHUYECKOE |BIMSHUE KOHLEHTPALUNA  |TEOPETUUYECKUE 3aaHMsI HA

paBHOBECHE

pearupyromux BeecTB U
TEMIIepaTypbl Ha CKOPOCTh
XUMHUYECKUX PeaKui
XapakTepru3oBaTh
BIIMSAHHUC N3MCHCHU S
KOHICHTPAIUX BEICCTB,
peakuuu cpeapl 1
TEeMIIepaTypbl Ha
CMEUIEHUE XUMUYECKOTO
paBHOBeECHUS

aHaiIu3 (paKTOPOB, BIUSAIOLINX HA
MU3MEHEHHE CKOPOCTH XUMHUYECKON
peakuuu. IIpakTuko-
OpUEHTUPOBAHHBIE 3aJIaHUS HA
IIpUMeHeHne npuHuuna Jle-
[latenne 1T HAXOXKICHUS
HaIpaBJIEHUSI CMEILIEHUs
pPaBHOBECHSI XUMUYECKON PEAKIINU
U aHaiu3 (PaKTOpOB, BIUSIOIINX
Ha CMELEHUE XUMUYECKOTO
paBHOBECHS
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Pa3zgen 6. PacTtBopbl

HccaenoBaTh HCTHHHBIE
pacTBOPHI € 3aJaHHBIMH

XapaKTepUCTHKAMH
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHBIC 1. 3amaun Ha MPUTOTOBJICHUE
OK 02 pacTBOpHI pacTBOPOB.
2. ITpakTUKO-OpUEHTUPOBAHHbBIC
pacyeTHbIC 3a/IaHKs Ha
JIUCTIEPCHBIE CUCTEMBI,
UCII0JIb3yEMBIE B OBITOBOM 1
MIPOU3BOJICTBEHHOM JESITEIIbHOCTH
4esioBeKa
6.2 | OKO01 |HMccnenoBanue cBoiictB |MccnemnoBarh (hus3mko- Jlaboparopuas pabota
OK 04 |pactBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBaeHue pacTBOPOB”
HCTHUHHBIX PACTBOPOB

Il | [IpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (Coep:KaHNe NPUKJIAHOTO MOLYJIs1)

7 Paspnen 7. OuenuBarth nocJjeAcTeus |3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayiuei npogeccuoHAILHOI
NMPON3BOACTBEHHOI NMPOU3BOJACTBEHHOI NesiTeJIbHOCTH)

e TeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa

yeJ0BeKa ¢ MO3MIIUIA
IKO0JIOTHYECKOM
0e30MmacHOCTH

OK 01
OK 02
OK 04
OK 07
IK 1.1.

XuMmus B ObITY U
HPOU3BOACTBEHHON
JIeATEIbHOCTH YEJI0BEKa

O11eHHUBAaTh MMOCIEICTBUSA
OBITOBOM U
MIPOU3BOACTBEHHOMN
JIeSITCILHOCTH YSJIOBEKa C
MMO3UITAH DKOJIOTHYECKOMN
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccuoHaTbHON
JIeSITEIIBHOCTH )
Bo3MoxHBIE TEMBI KEHCOB:

1. IlpoBepka IeHEKHBIX KYIIIOp Ha
UCIIOJIb30BaHUE  PaIMOAKTUBHBIX
BELIECTB.
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JIMCT-BKJIAZIKA PABOYEM I[TPOI'PAMMBI YUEBHOM JUCLUITJIMHLI XUMMUSI

(HaumeHosanue)

JUISL CIIENUAIIBHOCTEN

38.02.01. DxoHOMHKA 1 OyXraaTepckuil ydeT (10 OTpaciisiM)

JononHeHus 1 U3MEHEHUs B pabodell IporpaMMbl

CeeJieHUs 0 TIepEyTBEPIKICHUH paboUeli porpaMMbl Ha OUePeIHOM yUeOHBIN IO/l M PErHCTPAIUs U3MCHEHHI
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