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1. O6mas xapakTepucTHKa NPUMepPHOIi padoueii mporpaMMbl 0011e00pa30BaTeJIbHOM
AMCHMILINHBI « XMMM»

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

OO0meobOpa3oBaTenibHass ~ TUCHUIUIMHA  «XHUMHS»  sBIsSETCS  00S3aTENbHOM  YacThIO
00111e00pa30BaTEILHOTO MHUKJIa 00pa3oBaTeaIbHOM mporpaMMbl B cootBeTcTBUU ¢ @I'OC CIIO no
crienruanbHOCTH 43.02.17 TexH0JI0ruN NHAYCTPUM KPACOTHI (KBATU(UKANNS — CHIEIHAINCT B
HHJAYCTPHUHU KPACOTHI).

TpynoeMKOCTh TUCHUIUIMHBI «XUMHUS» Ha YIIIyOJIEGHHOM ypoBHE cocTaBisgeT 144 daca, u3
koTopbix 102 yaca — 6a30BbIi MOy (7 pa3aenoB) u 42 yaca — IpUKIaHONW MOIyYIb (2 pa3aena),

BKJIIOUYAIOLIUN  MPaKTUKO-OPUEHTHUPOBAHHOE  COJEp)KaHWe, YyCWIHMBAIollee MNpoUIbHYIO

COCTABJISAIOLIYIO IO KOHKPETHOM MPO(ECCUN MK CIIEHUAIBHOCTH.

[lpuknagHoit Moaynb BKIOYaeT JnBa pasnena. Pazmen 8 «Xumuss B ObITY H
MIPOU3BOCTBEHHOMN JIeATETbHOCTH YEJIOBEKa peanusyercs TUISt BCEX
npodeccuii/CenuaIbHOCTe  HAa  Marepuayie  KEHCOB, CBSI3aHHBIX C  DKOJOTHYECKOMN
0€30MacHOCThI0 M OIEHKON MOCJHeICTBUN OBITOBOW U MPOM3BOACTBEHHOH NEATEIbHOCTH, IO
oTpacyisaM Oyayuiei mpodecCHOHaIbHON JesTeNIbHOCTH 00Yy4aroInXCsl.

1.2. llesin 1 IaHMPYeMBble pe3yJabTaThl OCBOCHHS AUCHUIIIMHBI
1.2.1. leau v 3a1a4u AUCUUTJIMHBI

DopMUPOBAHKE Y CTYAECHTOB XUMUYECKOW COCTABIISAIOUIEN €CTECTBEHHO-HAYYHON KAPTHHBI
MHpa KaK OCHOBBI MPUHATUS PEUICHUN 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, LEJOCTHOW HaydyHOW KapTUHBI MHUpa, B3aWMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH pacUeThl MO XUMHUYECKUM (OpMylaM U YpaBHEHUSIM
XUMHUYECKUX PpEaKIui, I[JIaHUPOBaTh M HWHTEPHPETUPOBATH PE3YJIbTAThl XUMHUYECKHUX
AKCIIEPUMEHTOB,

3) chopMHUpOBATH HABBIKU MPOBEICHUS XUMUYECKUX IKCIIEPUMEHTATBHBIX UCCIIEIOBAHUM C
coOnrofieHreM TMpaBuwil  0e30MacHOro oOpalleHus C  BelecTBaMH M J1JaOOpaTOpHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHUS aHATU3UPOBATh, OLICHUBATh, IPOBEPSITh HAa JOCTOBEPHOCTh U 00001IaTh
UH(GOPMAIII0 XUMHUYECKOTO XapaKTepa U3 pa3IuuHbIX HCTOUHUKOB;

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

6) chopMHUpOBaTh TOHUMAHNE 3HAYNMOCTH JIOCTHKEHUN XUMHYECKOU HAYKHU U TEXHOJIOTUI
JUTSL pa3BUTHSI COIMATILHOM M TIPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOeHHsI 001Ie00pa3oBaTeNbHON IMCHUIUVIMHBI B
coorBercTBuu ¢ 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 y4eOHO-UCCIIEIOBATEIILCKON |
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus: mpooiem;

HaBbIKaMH

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

YTBEPKJICHMM, 3aaBaTh IapAMETPBI U KPUTEPUU PELICHUS;

APTYMCHTBI J0Ka3aTcJibCTBa CBOUX
- AaHaJIM3UpoOBaATb IIOJYUYCHHBIC B XOJC PCHICHUA 3aaaydu
pe3yibTaThbl, KPUTHYCCKU OHLCHHUBATH HUX HJOCTOBCPHOCTDH,
MMPOTrHO3UPOBATH U3BMCHCHUC B HOBBIX YCJIIOBUAX;

- YMCTb TICPCHOCUTH MMO3HABATCIIbHYIO U

MMPAKTUYCCKYHO obnactu KU3HCACATCIIBHOCTH,

3HaHUA B

- YMGTI) I/IHTerI/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 U 00pa3yeMbIX MMM COEAMHEHUN M0 TepuoaaM u
rpymnmnam;

OK 02.
Hcnons3oBarts
COBpPEMEHHBIE
CpeICTBa MOUCKA,
aHam3a u
UHTEpIpeTaluu
UHPOpPMALIUU U
UH(POPMaLMOHHbIE
TEXHOJIOTUH JUISI
BBITTOJTHEHUS 32144
npodecCuOHATbHON
JeSITeTbHOCTH

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

KYJIBTYP,
MEcCcTa B

IMPAKTHKH, OCHOBAHHOI'O Ha JHUajiore

CIOCOOCTBYIOHIETO ~ OCO3HAaHMIO  CBOETrO
HOJUKYIBTYPHOM MUDE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UYUTATEIILCKON KYJIBTYPHI
KaK CpEACTBAa B3aUMOJECHCTBUS MEXIY JIOJbMHU M IO3HAHUSA
MUDPA;

- OCO3HaHHEC LCHHOCTH HaquOI\/JI JCATCIIbHOCTH, TOTOBHOCTD

OCYIIECTBIISATh IPOEKTHYIO u UCCIIEI0BATEIbCKYIO
JeSTeNIbHOCTh MHIMBUYyalIbHO U B TPYIIIIE;
OBananenue YHHMBEPCAJIbHBIMH Y4eOHBIMU

IMMO3HABAaTCJIbHBIMU HeﬁCTBHHMH:

B) padora ¢ uHpopmanueii:

- BJIaJIeTh HaBbIKaMH MOJy4YeHHUs WH(POPMAIUK U3 UICTOUHUKOB
pasHBIX THUIOB, CAMOCTOSITENILHO OCYIIECTBJIATH IOHUCK,
aHaliu3, CHUCTEMAaTU3allMI0 M HWHTEpHpeTaluio HHPOpMaLUU

pa3IMYHbIX BUJOB U (DOPM Mpe/ICTaBICHHUS,

- YMETh IUTAHUPOBATh U BBINOJIHATH XMMHUUYECKHH SKCHEPHUMEHT
(mpeBpartueHus
MOJIyYeHHUE JTUJICHA M HM3YYEHHE €ro CBOMCTB, KaueCTBEHHBIE
Kpaxmaja, YKCYCHYIO
JIeHaTtypanus O€NKOB TP HArpeBaHWW, LBETHBIE pPEAKIUU

OpraHu4e€CKuXx BCIICCTB IIpW HArpeBaHHU,

peaknuu Ha  aJbACTHIBL, KHCIIOTY;
O€nKOB; MPOBOAUTH PEAKIMM HOHHOIO OOMEHa, ONpeAessaTh
Cpelly BOAHBIX pacTBOPOB, KaUeCTBEHHbIE PEAKLIMU Ha CyJbdar-,
KapOOHAaT- M XJIOPUI-aHUOHBI, HA KaTHMOH aMMOHUS; peIIaTh
JKCIIEpUMEHTANIbHBIE 3aJaud 1o Temam "Meramibsl"
"Hemetannbl") B COOTBETCTBUM C MpaBUIaMH  TEXHHUKH
0e30MmacHOCTH IpU O0OpallleHu! C BEUIECTBAMU U JJAOOPATOPHBIM
000pyI0BaHUEM;

JKCIIEpUMEHTa B (opMe 3alluCU YpaBHEHHI COOTBETCTBYIOIIMX

NpeaACTaBIATL  PE3YJbTAaTbl XUMHUYCCKOI'O

peakuuii U (GopMyIHpOBaThb BBIBOABI Ha OCHOBE JTHX
pe3yJIbTaTOB;

aHAJIM3UPOBATh  XHMHUYECKYI0  HH(pOpMAIHIO,
MOJIyYa€MYI0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTB MacCOBOM

uHpopManuu, cetb IHTEpHET U JpyTHe);

- yMEThb

- BJIaACTb OCHOBHBIMU METOJaMH HAYUYHOT'O ITO3HAHHA BEIICCTB U

10




- 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 PACIIO3HABAHUS U 3alIUTHI HHPOpPMAIIHH,
WH(POPMALMOHHON 0€30MaCHOCTH JTMYHOCTH,

XUMHUYECKUX SIBJICHUM (HaOyto/eHre, U3MEpEeHHe, SIKCIIEPUMEHT,
MOJCIIUPOBAHUE);

- YMEThb MPOBOJUTH pacueThl MO XHUMHUYECKUM (opMyliaM u
YPaBHEHUSM  XMMHUYECKMX PEAKUM C  HUCIOJIb30BAaHUEM
(GU3MYECKUX  BEIWYHWH, XapaKTePU3YIOIIUX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, oO0beMa (HOpMaJbHBIC
yCJIOBHSI)  Ta30B, KOJMYECTBA  BEIIECTBA;  MCIOJIb30BaTh
CHUCTEMHbIE XHMHUYECKHE 3HAHUS [Js1 NPUHATHS PEIICHUN B
KOHKDPETHBIX JKU3HEHHBIX CUTYAallUsX, CBSI3aHHBIX C BEIIECTBAMHU
U UX IPUMEHEHHEM;

- YMETh CAMOCTOSITENIbHO INIAHUPOBAThH U IPOBOJUTH XUMUYECKUN
HKCIIEPUMEHT (MIOJIyYe€HUE U U3YYEHHE CBOWCTB HEOPraHMYECKHX
M OpPraHMYeCKHMX  BELIECTB,  KAYECTBEHHBIE  PEaKUUU
YIJIEBOAOPOJOB PA3IMYHBIX KIACCOB M KHUCIOPOICOAEPKAIINX
OPraHUYECKHUX BEIIECTB, PEIICHUE 3KCIIEPUMEHTAIBHBIX 33724 110
pacro3HaBaHUI0 HEOPTaHUYECKUX U OPTaHMYECKHX BEIIECTB) C
coOroIcHIEeM MpaBUII 6E30MaCHOTO 00pAaIEHHS ¢ BEIIECTBAMH U
nabopaTopHbIM  o0opymoBaHueM,  (QOpMyIUPOBaTH  IENH
WCCJIETOBAHMUs, IPEIOCTABIATh B Pa3NUYHON QopMe pe3ynbTaThl
AKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBAThH UX IOCTOBEPHOCTD;
- YMETh OCYILIECTBIATH IEJIEHANPABICHHBIN MOUCK XUMHUYECKON
nH(pOpMallUM B Pa3IMYHbIX HMCTOYHUKAX (HaydyHas U ydeOHO-
Hay4Hasl JIMTepaTypa, CPeJACTBa MAacCOBOW HMH(pOpPMAIIUH, CETh
WNHTepHeT u aApyrue), KpUTUUECKH aHATU3UPOBATh XUMHUUYECKYIO
uHpopmanuto, TmepepabaTeiBaTh €€ W HCIONb30BaTh B
COOTBETCTBUU C IMOCTABJICHHON yueOHO 3a1aueii;

- BIJIQJIETh CUCTEMOM 3HaHUN O METOJaX HAy4YHOI'0 MO3HAHUSA
SIBJICHUM MPUPOJIbI, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX M
YMEHUSAMH TPUMEHSTh 3TH 3HAHUSA TPU HKCIEPUMEHTAIHLHOM
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UCCJIIOBAHUM BELIECTB U i1 OOBSCHEHHS XUMHYECKHX
HUMEIOLIUX NpUPOJE  MPAKTUUYECKOM
JIESITEIbHOCTH YeJIOBEKa U B TTOBCEIHEBHOI JKU3HU;

SIBIICHHH, MECTO B

OK 04. D¢ddexTuBHO
B3aUMOJCHCTBOBATh U
paborartsb B
KOJUICKTUBE U
KOMaH]Ie

- TOTOBHOCTh K CaMOpAa3BUTHUIO, CaMOCTOSITEIbBHOCTH U
CaMOOITPEAEIIEHHUIO;

-OBJIAJICHUE HaBBbIKaMH y4e0HO-UCCIIeIOBATEILCKOMH,
MPOEKTHOM U COLIMATIbHOM JIEATEIIbHOCTH;

OBJagenune
JelCTBUSIMU:
0) coBMeCTHasi 1eATeJIbHOCTD!

- INIOHUMAaTb U HUCIIOJIB30BATh IPCUMYILCCTBA KOMaHﬂHOﬁ n

YuuBepcCaJdbHBIMUA KOMMYHUKAaTUBHBIMUA

WHIUBUTyaJIbHON PabOTHI;

- IIPUHUMATh LEIU COBMECTHOM

U KOOpAMHUPOBATh

NEeATEIbHOCTH,
OpraHU30BbIBATH JNEUCTBHS 10  ee
JOCTH>KEHUIO: COCTABIIATH IUIAH ACUCTBUM, PAaCIIPEIEIAT POJIH
C YyYeTOM MHEHHUHl Yy4YaCTHHKOB O0OCYXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

- KOOPJAMHHUPOBAaTh M BBINOJHATH paboTy B YCIOBHAX
pEaIbHOTO, BUPTYaJIbHOT'O u KOMOHWHUPOBaHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJIITh ITO3UTHBHOE CTPATErMYECKOE IOBEACHHUE B
pPa3IUYHBIX ~ CUTyalusiX, MpOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM

OBananenue YHHBepPCAJbHbIMHU peryJisiTUBHbIMH
NeUCTBUAMM:

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- NPUHUMAaTh MOTHMBBI M apryMEHTBl JPYruUX JIIOAEH IpH
aQHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTHUX JIFO/IeH Ha OIIMOKH;

- YMETh IUTAHUPOBATh U BBINOJHATh XUMUYECKHNA 3KCIIEPHUMEHT
(mpeBpartueHus
MOJIyYeHHUE JTUJICHa M HM3Y4YCHHE €ro CBOICTB, KauyeCTBEHHBIC
YKCYCHYIO
JeHaTypanus OCNKOB TP HAarpeBaHWH, IIBETHBIE PEaKIHUU

OpraHu4eCKuXx BCHICCTB IIpH  HArpeBaHHU,

peakuuu Ha aIbJEerujpl, Kpaxmail, KHCIIOTY;
OENKOB; MPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OIpeAemsiTh
Cpelly BOJHBIX pacTBOPOB, KaueCTBEHHBIC pEaKlMU Ha Cylbdart-,
KapOOHAT- U XJIOPUJ-aHHOHBI, HA KATHOH aMMOHHS, pelIaTh
OKCIIEpUMEHTAJIbHBIE  3a7aun 1o Temam "Mertamisl"
"Hemetannsl") B

0€30MacHOCTH TPU OOpaIeHNH C BEHIECTBAMH U Ja00paTOPHBIM

COOTBETCTBUM C IIpaBUJIaMHU  TCXHUKH

000pyZOBaHUEM; NPEICTABISATh PE3YJIbTaThl  XUMHYECKOIO
HKCIepUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuMii U (GOpPMYIHMPOBaTh BBIBOJBI HAa OCHOBE ATHX
pE3yJIBTaTOB;

-YMETbh CaMOCTOATEIBHO IUIAHUPOBATh U IIPOBOJANUTH XUMUYECKUI
AKCIIEPUMEHT (ITOJIyYE€HUE U U3YYEHHE CBOWCTB HEOPTraHMYECKHUX
U OpPraHWYECKUX  BEIIECTB,  KA4YEeCTBEHHbIE  peaKlUu
YTJIEBOJOPOJOB PA3JIUYHBIX KJIACCOB M KHUCIOPOACOIAEPKAIINX
OpraHMYECKUX BEILECTB, PEIICHNE SKCIIEPUMEHTAIbHBIX 33/1a4 10
pacro3HaBaHUIO HEOPTaHWYECKUX U OPraHUYECKHX BEILIECTB) C
co0JTI0/IEeHNEM TPaBUII OE3011aCHOT0 OOpaIleHUs ¢ BEIECTBAMU U
nabopaTopHbIM  oOopynoBaHueM,  (OopMyIupoBaTh  LEIH
UCCIIEIOBaHMSI, TIPEJOCTABIATh B PA3IMUHON (OpME pe3ysbTaThl

9KCIICPUMCHTA, aHAJIU3UPOBATH U OLICHUBATL UX NOCTOBCPHOCTD,
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- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C TIO3UITUHU APYTOTO
YyeJI0BeKa;

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

3P PEeKTHBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUAX

B o0Js1acTH 3K0/10IrM4eCKOr0 BOCIIUTAHUS:

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

- IUIAHUPOBAHUE U OCYILECTBICHUE AEUCTBUN B OKpYXKaroLIeH
Cpelle Ha OCHOBE 3HAHMUS LEJIEeH YCTOWYMBOIO DPAa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JICUCTBUM, IPUHOCIIIMX  BpEX
OKpYKarollleH cpese;

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

- pacllMpeHue OIbITa JEATEIbHOCTH  JKOJOTHYECKOU
HaIpaBJICHHOCTY;

- OBJIQJICHUE HAaBBIKAaMH Y4e€OHO-HCCIIe10BaTENbCKOMH,

MPOEKTHOW U COLIMATIbHOM AEATEIbHOCTH;

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

- yMeThb COOJIOAaTh MpaBHJIa 3KOJIOTUYECKH IIeIeCO00pa3ZHOTo
MOBEJCHUS B OBITY W TPYAOBOW JAEATEIBHOCTH B LENAX
COXPAaHEHHsI CBOETO 30POBbs M OKpPYKAlOLIEH IPUPOJHOU
OIIaCHOCTb ~ BO3ZICHCTBUSA

cpensl; Ha JKHUBBIE

OPTraHU3MBbI

YUUTHIBATDH

ONPEACIICHHBIX  BEIIECTB, IMOHUMAas  CMBICI
MOKa3aTelisi NpeaesIbHON TOMYCTUMON KOHLIEHTPALINY;

- YMETb IPOTHO3UPOBATh, AaHATU3UPOBATh U OLIEHUBATH C ITO3ULIUM
DKOJIOTMYECKON  0e30MacHOCTH  TOCHeACTBUS  OBITOBOM U
MIPOM3BOACTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBSA3aHHOM C
nepepaboTKOM BeleCcTB; UCTIOIB30BATh MOJyUeHHBIE 3HAHUS IS
MPUHATHAS TPAMOTHBIX pEIIEHWH TPoOJIeM B CUTYyaIUsX,
CBSI3aHHBIX C XUMUEH;

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

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

npeaoTBpalicHud HX BpPCIHOIO BO3JCHUCTBUS Ha OpraHu3mM
YCJIOBCKaA.

I[IK 1.6., IIK 1.7, IIK
2.4.

- YMCHUS NMPUMCHATH IMMOJTYYCHHBIC 3HAHWA IIPU OpraHHU3aln
CcOOCTBEHHOTO pabOYero MecTa;

chOpPMHUPOBAHHOCTh  YMEHHUE BO3JEHCTBHUE

TPUITEPOB CHHIKAIOIIUX PabOTOCIOCOOHOCTh HCIOJIb30BATh

aHAJIM3UPOBATh
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BrimmonmaaTs
CaHUTapHO-
SMHUAEMHOIOTHYECKOE
TpeOOBaHUs NpU
MPEeI0CTaBICHUN

yemyr

- YMEHHUsI IPABWIIBHO YTHIIM3UPOBATh OTXObI, 00pa3yIOIIHUXCS
Ha paboyeM MecTe / Ha dTamax MPOM3BOJICTBA, CBSI3aHHBIE C
OyIylIeH crienaIbHOCThIO

YCJIOBUSL OCYIIECTBIICHHS MPO(ECCUOHANIBHON JESATeIbHOCTH:
IyM, Temreparypa, Gpusudeckasi Harpy3Kka u T.1I.
cOPMHUPOBAHOOCTh ~ YMEHHUSI Ha OCHOBE  (eaepabHOro
KJIaCCH(PHUKAIMOHHOTO KaTajora OTXOJIOB OIPENCNATh KIIace
OMACHOCTU OTXOJIOB; arperaTHOC COCTOSIHUE W (PH3HYECKYIO
dbopMy 0TX0/I0B, 0Opasyromuxcs Ha paboyeM MecTe / Ha dTamax
NPOM3BOJICTBA, CBSI3aHHBIC C OYAYILEH CIIEHUATLHOCTHIO
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2. CTpyKTYypa M cojep:kaHue 00111e00pa3oBaTeIbHON TMCUUILTHHBI « XUMUSI»

2.1. O0beM TUCHUIIMHBI H BHbI y4e0HOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIMHBI 144
B T.4.

OcHoBHOE coep:kaHue 102
BT. 4..

TEOPETHYECKOE 00yUeHre 42
MPAKTUYECKHUE 3aHITHS 42
B T.4. KOHTPOJIbHBIE PaOOTHI 10
nabopaTopHEIC 3aHATHUS 18
IIpodeccnonanbHO-OpHMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 42
NPUKJIATHOTO MOIYJIs1)

BT. U..

TeopeTuyeckoe o0yueHue 8
MPAKTUYECKUE 3aHATUL 22
nabopaTopHEIC 3aHATHUS 10
IIpome:xyTouHast arrecTanus (1upgepeHuMpoBaHHbIN 3a4eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumeHnoBanue Copepxxanue yueOHOro Mmareprasia (0CHOBHOe U NPodecCHOHAIBHO-0PHEHTHPOBAHHOE), O0bem | Dopmupyemble
pa3/iesioB U TeM JIa0opaTOpHbIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAAHON MOAYJIb YacoB | KOMIIeTEHUMH
1 2 3 4

OcHOBHOE coepKaHue 102
Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 8
Tema 1.1. OcHoBHOE coepKaHue 6 OK 01
Crpoenue Teopernueckoe odyuenune 4 JIP6
aTOMOB CoBpeMeHHas MOJIENIb CTPOCHHUS aToMa. DJIeKTPOHHAs: KoH(urypanus aroma. Knaccupukanus XuMHIecKux
XUMHUICCKHAX 3JIEMEHTOB (S-, P-, d-311eMeHThI). BasieHTHBIC AJIeKTPOHBL. BaieHTHOCTD. DJIEKTPOHHAS IPUPOIA XUMHUYECKOI
SJIEMCHTOB 1 CBSA3H. DJIEKTPOOTpULIaTeNbHOCTh. KoBasleHTHAas CBs3b, €€ pa3HOBUHOCTU U MEXAHU3MbI 00PAa30BaHUS 4
npupoja (0OMEHHBIN M TOHOPHO-aKLEeNTOpHBIN). MoHHas cBsa3b. MeTtannuueckas cBsi3b. BonopoaHas cBs3b.
XUMHUYECKON MeKMONEKYJISpHBIE B3aUMOICUCTBUS.
CBS3H N30TONBI, OCHOBHOE U BO30YXKAEHHOE COCTOSIHUE aTOMa, THOpUAN3aLHs aTOMHBIX OpOUTaIEH.

IIpakTHYecKkne 3aHATHS 2

Pemienue npakTHUeCKUX 3aaHUI HAa COCTaBJIEHUE ANEKTPOHHO-Tpadudeckux Gopmyn snementos 14

NIEPUOIOB.

Pemenne 3a1anuii Ha UCIIOJIB30BAHUE XMMHUYECKON CUMBOJIMKY U HA3BaHUI COECIMHEHHUN 10 HOMEHKJIAType 5

MEX1YHapOJAHOI'O COI03a TEOPETUUYECKOM U MPUKIATHON XUMUM U TPUBUAIbHBIX Ha3BaHUM JJIsl COCTABIICHUS

XUMHYECKHX (OPMYJT ABYXaTOMHBIX COETMHEHUN (OKCUIOB, CYyIb(UI0B, THAPUIOB U T.I1.) U IPYTHX

HEOPraHWYECKUX COCAMHEHUMN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
ITepronnyeckuii | Teoperndeckoe o0yueHHe OK 02
3dKOH U Ta6n1/1ua HpaKaneCKne 3AHATUA 2 J_[Pl, .HPS, JIP6
H.W. Menzneneesa Ilepuoauueckas cucrema xumuueckux aneMeHToB J[.M. Menaeneesa. ®usnueckuid cMmbici [lepuoanueckoro

3akoHa JI.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMHU

MIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM XUMUYECKOro 3eMenTa B [lepuoanueckoit 2

cucreMe. MupoBo33peHdeckoe U HayuHoe 3HaueHue Ilepuonnueckoro 3akona J[.M1. Menneneesa. ITporao3sst
.. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX DJIIEMEHTOB.
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Petienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTepU3aLUI0 XUMUYECKHUX
35IeMeHTOB «MeTamnieckre / HeMeTaJUIMYeCKHe CBOWCTBA, AIEKTPOOTPUIIATEIBHOCTD U CPOJICTBO K
AJNIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MIEPUOJNYECKON cucTeEME XUMUYECKHX dieMeHTOB .. MenaeneeBay.

Pasznes 2. XumMuvecKkue peakuuu

12

Tema 2.1. Tumesr
XUMHYECKHAX
peakuuii

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

KJIaCCI/I(bI/IKaI_[I/ISI 1 TUIIBI XUMHUYCCKUX peaKuHﬁ C Y4aCTHUEM HCOPraHNYCCKUX BCIICCTB. KonmnuecTBeHHBIC
otHoueHus B xumuu. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U PpacCyCThI 110 YPABHCHHUAM XUMHUYCCKUX
peakuuii. Mosb Kak eMHMIIA KOJIMYECTBa BellecTBa. MossipHast Macca. 3aKOHbI COXpaHEHHS MAacChl U
sHepruu. 3akoH ABoraipo. Momsipabiid 00beM ra3zoB. OTHOCUTEIbHAS TIJIOTHOCTH Ta30B.

Peakuuu koMIiekcooOpa3oBaHusl C y4acTHEeM HEOPraHMUYECKUX BEIIECTB (Ha MpUMepe THIPOKCOKOMILIEKCOB
[IUHKA U aJIFOMHHHUS).

IIpakTH4yeckue 3aHATUSA

CocraBieHue ypaBHEHUH peakiil coeTUHEeHNs], pa3I0KeHUs, 3aMeLLeHHs, OOMeHa. Y paBHEHUs peaKLui
TOpPEHHUsl, HOHHOT'O 0OMEHa, OKUCIICHUS-BOCCTAHOBJICHUSI.

Pacuer KOMM4ECTBEHHBIX XapaKTEPUCTUK NCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOJIYKTa peaKlUi COETUHEHHS], €CITH OJHO U3 BELIECTB JJaHO B U30bITKE
W/WIM COAEPKUT MpuMecH. PacueT MaccoBoi miiM 00bEMHOM 10JIM BBIX0/1a IPOAYKTA PEAKIIUN COCAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. PacyeT 00beMHBIX OTHOIIEHUH T'a30B. PacyeT Maccel (00BbeM, KOTUYECTBO
BElIEeCTBa) MPOAYKTA PEaKkluu, €CJIU OJJHO U3 BEILLECTB JIaHO B BHJIE PACTBOPA C ONpeAEIEHHON MacCOBOM
JI0JIEW PAaCTBOPEHHOIO BEILIECTBA.

YpaBHEHHS OKUCIEHHSI-BOCCTAHOBIICHUs. CTeneHb OKucaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIMH B TIPUPOJIC, TPOU3BOJCTBEHHBIX MPOIECCax U
KU3HEACSTEIIBHOCTH OpraHn3MoB. OKHCIUTEIHPHO-BOCCTAHOBUTEIBHBIN MOTeHIIHA cpenbl. CocTaBiIeHUE U
YpaBHUBAHHE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJAOM AJIEKTPOHHOTO OanaHca. TunuaHbie
HEOpPraHMYEeCKHEe OKUCIIUTEIN U BOCCTAHOBUTEH. DJIEKTPOIN3 PACTBOPOB U PaCIIaBOB COJIEH.

OK 01
JIP6

Tema 2.2.
DNEKTPOIUTHYECKA

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

OK 01
JIP6
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s IUCCOLMALUAS U
WOHHBIA 00OMEH

Teopust snmexkTponuTHUECKOr aucconuanuu. Peakuuu noHHOro obOmena. CocTaBieHHE peakIUil MOHHOTO
0o0MeHa IIyTeM COCTaBJIEHUS UX IOJHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHUH.

['maponus coneii. 3HaueHne THAPOIN3A B OMOJIOTHYECKIMX 0OMEHHBIX Iporeccax. [[pumenenne ruiposmsa B
IIPOMBILUIEHHOCTH.

JlaGopaTopHble 3aHATHSA

JlabopaTtopHast pabota «Peakiuu ruposnsa.
HccnenoBanue cpelibl pacTBOPOB COJICH, 00Pa30BaHHBIX CHIILHBIMHU U CIIA0BIMH MPOTOJIUTAMHU, U UX PEAKIIHA
C pacTBOpaMHu IIENOYH U KapOoHaTa HaTpusi. COCTaBIIEHUE PEAKIMIA THIPOIJIN3a COJICH.

KoHnTpoibHasn
padora 1

CTpOCHI/Ie BCIICCTBA U XUMUUYCCKHUEC PCAKIIHNU.

Pazpmea 3.

CTpoeHue U CBOIICTBA HEOPTAHUYECKHUX BelleCTB

24

Tema 3.1.
Kiaccudukanms,
HOMEHKJIATypa
CTpOCHUE
HEOPraHMYECKUX
BEIIIECTB

OcHoBHOE€ CoacpKaHue

TeopeaneCKoe oﬁyqe}me

[Tpeamer Heopranuueckoi xuMuu. Bzaumocssa3p Heopraunueckux BemecTB. Kiaccuduxanus
HeopraHuyeckux BeiecTB. [IpocTsie u cnoxxHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUBI,
TUAPOKCHUIbI, KUCIIOTHI, cO). HoMeHknaTypa u Ha3BaHuE HEOPTaHUYECKUX BELIECTB UCXOS U3 UX
XUMHUYECKON (POPMYJIbI U COCTABICHHE XUMUYECKON (hOPMYJIbI UCXO/1 U3 Ha3BaHUsI BEILIECTBA IO
MEXIYHAPOJAHON HMJIU TPUBUAIBHOW HOMEHKIIATypE.

MexmonekynspHbsle B3auMmozaecTeus. KpucramnoruapaTtel. ArperatHble COCTOSIHUS BELIECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. TUIbI KpUCTAJUIMYECKHUX PEIIETOK (aTOMHAs!, MOJIEKYJIIpHAs,
MOHHAs1, MeTaJuTnYecKast). 3aBUCUMOCTb (DU3MUYECKHX CBOMCTB BEIIECTBA OT THIIA KPHUCTAIIINUYECKOM
pewetku. [TpuurHbI MHOr0OOpa3us BEIECTB.

CoBpeMeHHbIE TPECTABICHHS O CTPOSHUH TBEP/BIX, )KUIKUX U Ia3000pa3HbIX BemecTB. JKUIKne KpUCTasuIbl.

HpaKanecmle 3aHATUSA

Pemenue 3amay Ha pacdyeT MacCcOBOM JOJM (MacChl) XMMHYECKOTO 3JIeMEHTa (COCTWHEHMs) B MOJIEKYJIC
(cmecn).

Pemenne mnpakTHueckux 3aJaHUN 1O KiIacCH(UKAIMK, HOMEHKIAType U XHUMHUYECKUM (dopmyaam
HEOPTaHNUYCCKUX BCHICCTB Pa3JIMYHBIX KJIaCCOB (HaSBIBaTB " COCTaBJIATH CbOpMy.HBI XHUMHUYCCKUX BCIICCTB,
OTIpEIeNATh MIPUHAIEKHOCTD K KJIAcCy).

OK 01
OK 02
JIP6
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Hcrounnku xumuyeckod uHpopMmauuu (HayuyHas M y4deOHO-Hay4dHas JUTepaTypa, CpeAcTBa MacCOBOM

uHpopmauuu, cerb Murepuer u napyrue). [lowck uHpOpManuMu 1O Ha3BaHHUAM, HICHTU(UKATOPAM,

CTPYKTYPHBIM (hopMyIiam.

Tema 3.2. ®uszuko-| OcHOBHOE coiep:KaHue 12 OK 01
XUMHUYECKHE Teoperudeckoe o0yueHue 6 OK 02
CBOWCTBA Mertamnet. O0mue Gu3nYecKue 1 XUMHUIECKHe CBOKCTBA MeTalioB. CIocoObI MOTy4YeHMs. 3HAYCHIE METAJIOB JIP6
HCOPraHW4YCCKUX |y HeMeTAJZIOB B INPUPOJE U KUZHEIEATEIBHOCTH 4YelIOBeKa M opraHu3MoB. Koppo3us MeTaiioB: BHIbI 2
BCIICCTB KOPPO3UH, CIIOCOOBI 3aIUTHI METAJLIOB OT KOPPO3UH.

Hewmeramnsl. O6mue Gpusnyeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUNUYHbIE CBOicTBa MeTaiioB [Y—

YII rpynn. Knaccuduxaiys u HOMEHKIaTypa COeTUHEHUH HeMeTalioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB 2

B IIPHUPOJIE.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCUIOB, KUCIIOT,

coJielt 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB NMPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH, 2

BBICIIMX OKCHJIOB U THIPOKCHUJIOB.

I[MpakTnyeckune 3aHATHS 4

CocraBieHre ypaBHEHUH XUMUUYECKUX PEaKIUNA ¢ yYaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BELIECTB:

OKCHJIOB METaJUIOB, HEMETA/NIOB U aMQpOTEpPHBIX SJIEMEHTOB; HEOPraHUYECKHX KHUCIOT, OCHOBAaHUU U

aM(pOTEepHBIX THIPOKCHU]IOB, HEOPTAaHMYECKHUX COJIEH, XapaKTepU3YIOIINX UX CBONCTBA. 4

Pelenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUM Ha CBOMCTBA U MOJIYYEHUE HEOPTaHUYECKHUX

BEIIECTB.

JlabopaTropHble 3aHATHUS 2

JlaboparopHas paboTa «CBONHCTBA METAJIIOB U HEMETAIIIIOBY.

HccnenoBanue GpU3NIECKUX U XUMUYECKIX CBOMCTB METAINIOB 1 HEMETAILIOB. Pelienne skcnepuMeHTanbHbBIX 5

3a/1a4 MO CBOMCTBAM XMMHUYECKHM CBOMCTBAM METAJUIOB M HEMETAJUIOB, MO PACHO3HABAHMIO U TOJYUYECHUIO

COEIMHEHUI METAJUIOB U HEMETAJUIOB.
Tema 3.3. OcHoBHOe coiep:KaHue 4 OK 01
IIponsBoCcTBO Teoperndeckoe odyuenune 2 OK 02
HCOPraHWYCCKUX  |OOmue MpeACTaBIeHUS O TMPOMBIIUIEHHBIX CHOCO0aX TONyYeHUs] XMMHUYECKHUX BEIIeCTB (Ha MpuUMepe JIP4, JIP6, JIP10
BCIICCTB. IIPOM3BOJICTBA aMMHAKa, CEPHON KUCIIOTHI). 2
3HaueHue u

IIepHaﬂ N IBCTHasA MECTAJIYpTHs. HpaKTquCKOC NPUMCHCHUC JJICKTPOJIM3a JId MOJYUYCHUS IICITOYHBIX,
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IMPUMCHCHUC B

ICJIOYHO3CMCIIBbHBIX MCTAJIJIOB U AJIFOMUHHUA. CTeKJIO ¥ CHJIMKaTHas OPOMBIINIJICHHOCTD.

OBITY U Ha [Tpobnema 0TX010B M TOOOYHBIX POITYKTOB.
HPOU3BOACTBC IIpakTuyeckue 3aHATHS 2
Pemenne npakTUKO-OpMEHTUPOBAHHBIX 33JaHUM O pOJIM HEOPraHUYECKONM XMMHUU B Pa3BUTUU MEIULIMHBI,
CO3J1aHMM HOBBIX MaTEpUAIOB (B CTPOMTENIBCTBE U JAp. OTPACIAX MPOMBIIUIEHHOCTH), HOBBIX HCTOUYHUKOB 5
SHEpruu (AIbTEPHATUBHBIE MCTOYHUKH PHEPTUH) B PEHICHUHU MPOOJIEM SKOJIOTUYECKOM, IHEPreTHUECKOW U
HUILEBOH O€30MaCHOCTH.
KonTpoasnas .
CBolicTBa HEOPIaHUYECKUX BEILECTB. 2
padora 2
Pasnean 4. CTpoeHue M CBOIICTBAa OPraHMYECKHUX BeleCTB 28
Tema 4.1. OcHoBHOeE coep:kaHue 4 OK 01
Knaccupukanus, | Teopermueckoe obyuenue 2 JIP1,JIPS, JIP6
CTpOCHUE 1 IIpenmer oprannyecko XuMuu. B3auMOCBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.
HOMCHKJIATypa XVMHYECKOE CTPOEHUE KAK MOPSAAO0K COEANHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE
OpraHN4CCKHX IIOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOCHMS OpraHudeckux coenumHeHnid A.M. byrieposa. VYrieponmHslid
BCILECTB CKEJIET OpraHUYecKOll MoJieKynbl. MOoJeKylsipHble U CTPYKTYypHbIE (pa3BepHYTblE, COKpAalllEHHBIE) 5
XUMHYECKHE (OpMYJIbl. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XMMHUYECKOIO CTPOEHUs MoJsieKkynl. M3omepus u
U30MeEpHI (CTPYKTYpHasl, reoMeTpuueckas (Iuc-Tpanc-u3omepusi). KpaTHoCTh XMMHUECKOH CBSI3H.
[Tonstue o QyHKuMOHanbHOM rpynne. IlpuHIMNBI KiIacCU(UKAMM OPraHUYECKUX COEIUHEHHH.
Me:x1yHapoiHass HOMEHKJIATypa ¥ IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEIUHEHUM.
IIpakTnyeckne 3aHATHSA 2
HoMmeHnknatypa OpraHM4YecKMX COEIMHEHHH OTIENbHBIX KJIAcCOB (HACHIIIEHHbIE, HEHACBHIIIEHHbIE U
apoOMaTUYeCKHUe YTIEBOAOPOAbI, CHUPTHI, (DEHOJBI, albAETH/bl, KETOHbI, KapOOHOBBIE KHCIOTHI U Jp.)
CocraBieHue MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (hOpPMYJ OpraHMYECKUX BELECTB OTAEIbHBIX KIacCOB, 2
MCIIOJIB3YS UX Ha3BaHM M0 CUCTEMAaTHYECKOM HOMeHKIaType. PacueTsl npocreiiieit opMyIibl opraHu4ecKon
MOJIEKYJIbI, HCXOS U3 AJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoBHOE coep:xaHue 14 OK 01
CaoiicTBa Teoperuueckoe oGydyenue 10 OK 02
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OpraHU4eCKUX OU3NKO-XMMUYECKHE CBOMCTBA OpPraHWYECKMX COCOUHEHHUH  OTHCNBHBIX  KJIaccoB  (OCOOCHHOCTH JIP6
COCIMHEHUN KJaccu(UKalMl U HOMEHKJIATyphl BHYTPU KJIacca; TOMOJIOTUYECKHH psn U oOmmias (Gopmyna; H30Mepus;

(du3HYECKrEe CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYICHHS):

— TIpeAciubHbIE yIIeBoJoponabl. I'opeHMe MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TeIlla B

IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA NMPUPOIHBIX YIJIEBOAOPOAOB, HAXOXKAEHUE B NMPUPOJIE U IPUMEHEHHE

aJIKaHOB;

— HEMpPEeIEIbHbIE U apOMAaTUYECKHE YIIIeBOAOPOAbL. IlomMepu3anus 3TuiIeHa Kak OCHOBHOE HaIIPaBJIIEHUE €r0

UCIIONIb30BaHuA. ['opeHne aneruneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHM JUIS CBAPKU U PE3KHU

METaJuIOB;

— KHCIIOpPOJCOEpKalle COeAMHEHUs (CIUpPTBI U NpocThle 3(PUphl, (PEeHONBI, aabAEru]bl U KETOHBHI,

KapOOHOBBIE KUCIIOTHI U UX MTPOU3BO/HBIE). [IpakTHYecKkoe NprUMeHeHNe STUIICHIJIMKOIIA, TIIMLEPHUHA, (heHoIa.

[Tpumenenue dopmanbaeruaa, aneTaabAeruia, YKCyCHOM KUCIOTh. MbUla Kak COJIM BBICIIMX KapOOHOBBIX

KUCIO0T. Moroue CBOMCTBA MbLIA;

— a30TcoepKAIINIe COSTUHEHUS (AMUHBI I aMUHOKHUCIIOTBI, OCITIKH).

Knaccugpukamuss u  0cOOGHHOCTH OpraHMYECKHMX peaknuii. PeakunoHHble UEHTpHL.  Pagukaisl.

IlepBoHa4aIbHBIC NOHATHUSA O TUIIAX U MEXAHU3MAaX OPraHUYECKUX PEAKLIUN.

IIpakTHYeckue 3aHATHS

Pemrenne nenoyek nmpeBpaieHnii Ha TeHETHYECKYIO CBSI3b MEXK/y KJIaCCaMU OPraHUYECKHUX COCIMHEHHM C

COCTABJICHUEM Ha3BaHUM OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOW MIIM MEXITYHApPOIHON

CHUCTEMAaTUYECKOM HOMEHKIIaType. Pelenue pacueTHbIX 3a1a4 110 YPaBHEHUAM PEAKLUN C y4aCTUEM

OpraHUYEeCKHUX BEILECTB.

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabota «llodydyeHue 3TuneHa U u3y4yeHHe ero CBONCTB.

[TonydyeHue 3TuI€HA U3 3TaHOJA B J1A00OPaTOPUU M N3y4eHHUE ero GU3NYECKUX U XUMUYECKUX CBOMCTB.

CocraBiieHHEe peakluii MPUCOEANHEHUS U OKUCIIEHUS HA IPUMepe dTUiIeHa. Pelllenre pacueTHbIX 3a/1a4 ¢

HCITOJIb30BAaHNEM IIJIOTHOCTHU T'a30B IO BOJIOPOY U BO3AYXY.
Tema 4.3. OcHoBHOe coiep:KaHue OK 01
Opranunueckue Teopernueckoe o0yuenne OK 02
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BEILIECTBA B buoopranunueckue coequnenus. [Ipumenenne u 6nonoruueckas poib yrieBoaoB. OKUCICHUE YIIEBOIOB — JIP4,JIP7, JIP9
KU3HEJEATEIBHOCT | MCTOYHUK SHEPTUH KUBBIX OpraHu3MoB. O0J1acTH IpUMEHEHUs! aMUHOKUCIOT. [IpeBpatiieHus 6eIKoB MUK
U 4EJIOBEKa. B opranusme. buonoruueckue QyHxiuu OenkoB. buomornueckue ¢yHKuuu XupoB. Ponb opranumueckoi 4
[Ipou3BoACTBO U | XMMHHU B PEHICHUH NMPOOJIEM MUIIEBON 0€30IacCHOCTH.
[IPUMEHEHUE HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HykieoTu10B. CoctaB HykiIeuHOBbIX kucioT (JAHK,
OpraHUYeCKHUX PHK). Ponb HyKJIEMHOBBIX KUCIIOT B )KM3HEJEATEILHOCTH OPIraHU3MOB.
BCILECTB B [Tpon3BOACTBO OpraHMYECKUX BELIECTB: MPOU3BOJCTBO METaHOJA, nepepadorka HedTu. IloamsTHieH kak
IIPOMBIIUICHHOCTH |KPYIHOTOHHAXKHBIA IPOAYKT XHMMHM4YECKOro IpousBoicTBa. Ilpumenenune stwiieHa. IIpomsBonctBo u
IIPUMEHEHUE Kay4yKa U PE3UHBI.
CuHTeTHYeCKHE U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHueckoe ncronb30BaHHE BOJIOKOH.
CuHTEeTHYeCKHE TUICHKU: U30JISIHS TSI TPOBOJIOB, MEMOPAHBI JIsl OTIPECHEHHUS BOJIBI, 3AIIUTHBIC TUICHKH JUIS 2
aBTOMOOWJIEH, IIACTBIPU, XUPYyprudyeckue rnops3ku. HoBble TEXHOJIOrUHU JanbHEUILEro COBEPIIEHCTBOBAHUS
[IOJIMMEPHBIX MATEPUAJIOB.
Posnb oprannueckoil XMMuu B pelieHuH MpodiieM SHepreTuyeckoit 6e301acHOCTH, B pa3BUTHUH MEAULIUHBL,
CO3JIaHMM HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHHUKOB 3HEPruy (IbTEPHATUBHBIC UCTOUHUKHU SHEPTHH).
IIpakTH4eckue 3aHATHA 2
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3alaHUM 110 COCTABIECHUIO XMMHUECKUX PEAKLIUN, OTPaXKAIOIIUX
XUMHUYECKYIO aKTUBHOCTh OPTaHUYECKUX COETMHEHUN B PA3JIMYHBIX cpefax (MPUPOIHBIX, OMOTOTUYECKHX, 2
TEXHOTECHHBIX ).
KonTtpoibHasn N
CrtpyKTypa 1 CBOICTBA OPraHNYECKUX BELIECTB. 2
pabdora 3
Paspean S. Kunernyeckue u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYECKHX PeaKIui 12
Tema 5.1. OcHoBHOE coaep:xaHue 4 OK 01
Kunernyeckune Teopernueckoe o0yueHue 2 OK 02
3aKOHOMEPHOCTH | Xumuueckue peakuuu. Kiaccudukanuss XUMHUECKHX peakuuil: 1mo (a3oBoMy cocTaBy (FOMOTEHHbIE M JIP6
[IPOTCKaHUA reTepOreHHbBIC), M0 UCTIOIB30BAHUIO KaTaau3aTopa (KaTaJTuTHUYeCKUe U HEKATATUTUYECKUE).
XHMHYIECKHX CKOpOCTh pEakluu, €€ 3aBHCUMOCTh OT pa3JIMYHbIX (AKTOPOB: TMPHUPOJBI PEArHPYIOUINX BEIIECTB, 2
peakuuit KOHIIGHTPALlMN pearupyrolx BeIecTB, TeMmneparypsl (mpaBwio Bant-T'odda), mimomanu peakunoHHOIM

MMOBCPXHOCTHU, HAIIMYIHN KaTaJlu3aTopa. Ponsb KaTaJIM3aTOpOB B IIPUPOAC U MPOMBIIIJICHHOM ITPOHU3BOACTBE.
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OHeprus akTuBaluu. AKTUBUPOBAaHHbBIN KoMIUIekc. KaTtanusaTops! v kaTtanus. Poiib kKaTanu3aTopoB B IPUPOAE
Y IIPOMBILLUIEHHOM IIPOU3BOJICTBE.

JlaGopaTopHble 3aHATHSA

N3yyenue 3aBHCUMOCTH CKOPOCTH XHWMHUYECKOW PEAKIMU OT KOHIIGHTPAIMKM pPEearupyrolinx BeElIEeCTB U
TEeMIIepaTyphI.

JlaboparopHas paboTa Ha BEIOOD:

1. JTabopaTtopHas pabota «Onpenenenre 3aBUCUMOCTH CKOPOCTH PEaKUIUU OT KOHLEHTPALUU Pearupyrommx
BenlecTBy. MccienoBanue 3aBUCUMOCTH CKOPOCTH PEakIUU OT KOHIeHTpanuu. OnpesesieHne KOHCTaHThI
CKOPOCTH peakluu rpa)udeckKuM METOAO0M.

2. Jlaboparopnas pabota «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIUU OT TeMIiepaTyps». MccnenoBanue
3aBUCHMOCTH CKOPOCTH PEAKIIMH OT TeMIepaTypsl. Pacuer sHeprun akTUBAIllMU PEAKIIUHU.

Pemenune mpakTUKO-OPUCHTHPOBAHHBIX 3a/IaHUK Ha aHAU3 (DAKTOPOB, BIHUSIONINX HA U3MEHEHHE CKOPOCTH
XAMHYECKOW PEaKIUU.

Tema 5.2.
TepmoanHamMuueck
ue
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHNYCCKUX
peaKInii.
PaBHOBeCcue
XAMHYECKHUX
peaxkuuii

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Knaccugukarus XUMHYECKIX pEaKkIyii: Mo TermIoBoMy 3P (dekTy (3K30TepMHUYECKHEe, SHI0TEPMUIECKHE), TIO
oOpatumocTu (oOpaTtuMble 1 HeoOpaTtuMeble). TernoBbie 3PPEKThl XUMUYECKUX peakuid. TepMoxumMuueckue
ypaBHeHHs1. OOpaTUMOCTh peakiuil. XMMHUYecKoe paBHOBECHE U €r0 CMEIIEHHE MOJ| JeHCTBUEM pa3IMyHbIX
(GakTOpoB (KOHLIEHTpAIMsI PEareHTOB HJIM MPOIYKTOB pPEaKLUH, JaBJIEHUE, TeMIeparypa) Ul CO3JaHMs
ONTUMAJIBHBIX YCIOBUN IPOTEKAHUS XMMHUECKUX IPOLIECCOB.

[Tonsitue 00 sHTaNBNUM U 3HTponuu. DHeprus ['nd6ca. 3akon 'ecca u cnencrsus u3 Hero. Ponb cMerienus
paBHOBECHSI B TEXHOJIOTUYECKHUX IIPOLECCAX.

IIpakTH4eckne 3aHATHA

[Tpunuun Jle Illarense. BiusHue pa3nuuHbix GakTOpoOB HA U3SMEHEHHE PAaBHOBECHUSI XUMUUECKHUX PEAKIIHI.
3aKOH JECHCTBYIONIMX MAacC M KOHCTAHTa XMMUYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX KOHIIEHTPALIMI
pearupyronmx BEIIECTB U MPOYKTOB peakiuid. PacyeTs! TemimoBoro 3dgdexra peakiuu.

Pelnienne npakTUKO-OPUEHTUPOBAHHBIX 3aJIaHUN HA puMeHeHue npuHiuna Jle-Ilarense ajisi Hax0XAEHUA
HATPaBIICHUSI CMEIICHUS PAaBHOBECHS] XUMHUUYECKON peaklnu U aHanu3 (akTOpoB, BIUSIOUINX HA CMEIICHUE
XAMHYECKOTO PAaBHOBECHSL.

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
JIP6, JIPS
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JlaGopatopHas pabota «/3yueHne BAUSHUSA PA3IUYHBIX (PAKTOPOB HA CMEIIEHUE XUMUUYECKOT'O PABHOBECHSY.
HccnenoBanue BIMSHUS U3MEHEHUSI KOHLIEHTPALMU BEILLECTB, PEAKIMHU CPEbl U TEMIIEPATYPhl HA CMEILIEHUE

XUMHUUYECKOro paBHOBecHs. CpaBHEHME IOIYYEHHBIX PE3YJIbTaTOB C TEOPETHUUECKU MPOTHO3ZUPYEMBIMU Ha 2

ocHoBe npunuma Jle [larense.
KonTpoasnas .

CKOpOCTh XMMUYECKON PEAKIIUN U XUMUYECKOE PABHOBECHE. 2
padora 4
Pa3nea 6. JlucnepcHble CHCTEMBI 10
Tema 6.1. OcHoOBHOE coep:KaHue 4 OK 01
JlucriepcHbIe Teopernueckoe odyuenue 2 OK 02
CUCTEMBI U Hucnepcusie cucteMbl. Kosmonaneie cucteMbl. UCTHHHBIE PaCTBOPBI. OK 07
hakTope! X PactBopenue kak (¢usnko-xumuueckuii mpouecc. PactBopsl. CnocoObl MNPUTOTOBICHHS PACTBOPOB. JIP4,JIP9, JIP10
YCTOIYHBOCTH PactBopuMocTs. MaccoBast 10J11 pacCTBOPEHHOr0 BewlecTsa. [IpenensHo nomycTumMple KOHUEHTPALMU U UX

HCIIOJIb30BaHUE B OLIEHKE YKOJIOTHUECKOI 0e30MacHOCTH. 5

Knaccugukarus mucnepcHbIX cucTeM 1o coctaBy. CTpoeHne 1 (hakTopbl yCTOMYMBOCTH TUCTIEPCHBIX CHCTEM.

PacriozHaBaHne MCTHHHBIX PacTBOPOB, KOJUIOMAHBIX PAacTBOPOB M TrpyOoaucnepcHbIX cucteM. CtpoeHue

MuLesuisl. PaccenBanne cBera npu NpoxX0KICHUHU CBETOBOTO ITyYKa 4epe3 ONTUYECKHA HEOTHOPOIHYIO Cpeny

(@pdexra Tunnans).

IIpakTH4eckue 3aHATHSA 2

Pewenue 3a1au Ha NPUTrOTOBIIEHUE PACTBOPOB.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA JUCIIEPCHBIE CUCTEMBI, MCIIOJIb3yEMbIE B 5

OBITOBOM W TIPOM3BOACTBEHHON JEATEIHHOCTH YEJIOBEKa, C TO3UIMA HSKOJOTHYECKON Oe30MmacHOCTH

MOCIIEACTBUI U TPAMOTHBIX PEIIeHUH MpoOiieM, CBI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOe coJep:kaHue 4 OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS 4 OK 02
CBOWICTB JlaGopatopHas pabota «IIpuroroBiaenue pacTBOPOBY. JIP6
AUCTIIEPCHBIX [IpuroToBneHne pacTBOPOB 3aJaHHOW (MOJSPHOHN) KOHIEHTpAMu (C TMPAKTUKO-OPUEHTHUPOBAHHBIMU 2
CUCTEM JUIA X BOIIPOCAMH ), OTIPEICTICHUE CPEIbl BOJHBIX PaCTBOPOB.
MICHTH(HUKALH JlaGopatopHas pabota «lccnenoBanue AUCIIEPCHBIX CUCTEM. 2
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IIpuroroBneHue M U3y4EHHE CBOWCTB JMCIIEPCHBIX CHCTEM pa3HbIX BUIOB: CYCIIEH3UHU, 3MYJbCUH,
KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHUHHBIX M KOJUIOMAHBIX PAacCTBOPOB, BBISBICHHE OCHOBHBIX
pa3Iuyuil MEXAy HUMU.

KonTpoasnas

JlucriepcHble CUCTEMBI. 2
padora 5
Paznea 7. KadecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPTaHUYEeCKNUX M OPTraHMYeCKHUX BellecTB 8
Tema 7.1. OcHoOBHOE coJep:KaHue 4 OK 01
OOnapyxeHune IpakTHYecKHe 3aHIATHS 2 OK 02
HCOPraHUYCCKUX | KayecTBEHHbIE XUMUYECKUE PEAKLIUU, XapaKTEpHbIE JIsl OOHAPYKEHUSI HEOPraHUUECKUX BEIIECTB (KATUOHOB JIP6
KaTHOHOB U u annoHoB). CocTaBiieHHEe ypaBHEHUH peakiuii 0OHapyeHUsl KaTHOHOB |-V rpymm v aHHOHOB, B T.4. B 5
AHMOHOB MOJICKYJISIPHOM 1 HOHHOHU (hopMax.

Peakiun oOHapyKeHUsI HEOPIraHWYECKUX BELLECTB B PeabHBIX 00BEKTAX OKPYKAIOLICH Cpe/Ibl.

JlabopaTropHble 3aHATHUS 2

OO0HapyxeHue HEOpPraHWYEeCKUX BelecTB (KaTHOHOB [-VI rpynn uian aHuOHOB) € MCIIOJIb30BaHUEM

KAUECTBEHHBIX AaHAJTUTUUYECKUX PEaKLIUM.

JlaboparopHas paboTa Ha BEIOOD:

1. JIaGopaTopHast paboTa «AHaTUTHYECKHE peakuu KaTHOHOB [-VI rpymm».

[TpoBeneHne KaueCTBEHHBIX PEAKIUI, HCIIOJIb3YEMBIX AJIs1 OOHApYKEeHUs KaTHOHOB | rpynmsl (kanus,

HaTpusi, Maruus, aMMonus), Il rpynmnsl Ha npumepe 6apus, 111 rpynns! — cBuHIA, [V rpymnmnel — axroMuHMS, 9

V rpynnst — xenesa (I u III), VI rpynnel — Hukens. Onucanne HaOII01aeMbIX SBJICHUN U COCTaBICHUE

XUMHYECKHUX PEAKLIUH.

2. JJaboparopHas paboTa «AHAIUTUYECKUE PEAKIIUN AaHUOHOBY.

[TpoBeneHne KaueCTBEHHBIX peaKIUil, HCIONb3yeMbIX [ OOHApYKEHHsI aHHOHOB: KapOoHaTa, ¢ocdara,

cynbdara, cynbhuaa, HUTpara, xjaopuaa u ap. Onucanue HabJIIOAEMBIX SIBIIGHUN U COCTaBICHUE

XAMHYECKHUX PEaKIUM.
Tema 7.2. OcHoBHOE coaepKaHue 4 OK 01
OGHapyskxeHue IpakTuYecKue 3aHATHS 2 OK 02
OpraHu4IcCKUX KauecTBeHHBIE XUMUYECKHE PEAKIINH, XapaKTepPHbIE JJ1 OOHAPYKEHHS OTAEIbHBIX KJIACCOB OPraHMYECKUX JIP6
BCIICCTB COeTMHEeHM: ()EHOJIOB, aTbJCTHIOB, KpaxMaa, YKCYCHOW KUCIOThI, aMUHOKHUCIIOT U JIp. 2
OTACIbHBIX Jlenarypanus GelKOB NPU HArPEBaHUH, [IBETHBIE PEAKIIMH OEIKOB.
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KJIACCOB C CocraBieHne KaUeCTBEHHBIX PEaKIUi OOHAPYKEHHS OPTraHUYECKUX COCTMHEHUN OT/ICIBHBIX KJIACCOB.
UCII0JIB30BaHUEM | JlabopaTopHbIe 3aHATHSA 2
Ka4CCTBCHHBIX OOHapyXKeHHe OpraHUYeCKUX COSAMHEHUHN OT/ICIbHBIX KJIACCOB.
peaxiui JlaboparopHas paboTa Ha BbIOOD:
1. JJaboparopHas pabota «KauecTBeHHbIE peaKLIUi Ha OTJEJIbHBIE KIACChl OPIraHUYECKUX BELLIECTBY.
[TpoBeneHne KaUECTBEHHBIX PEaKIUil, HCIOIb3yEMBIX JUIsl OOHAPYKEHUSI OPraHHYECKUX BEIIECTB Pa3IHUHBIX
KJIaCCOB: (DEHOJIOB, aJIBJICTHJIOB, KpaxMaia, yKCYCHOUN KUCIIOThI, aMHHOKHCIIOT, OeNTKOB U jap. Onucanue
HaOJII01aeMBIX SIBIICHUH U COCTABICHHE XUMUYECKUX PEaKIUi U/UIIH CXEM. 5
2. JJaboparopHas paboTa «KauecTBeHHBII aHAJIN3 OPTaHUYECKUX COCTUHEHUH MO (PYHKIMOHATBHBIM
rpynmnam».
[TpoBeneHne KaueCTBEHHBIX PeaKIUil, HCIONIb3yEeMbIX JUIS PacliO3HABaHUS OPTaHUYECKUX BEILIECTB
OTJIEJIBHBIX KJIACCOB MO (DYHKIIMOHAJIBHBIM IPYIIaM: Ha IPUMEPE AMUHOKHCIIOT M KAPOOHOBBIX KUCIIOT,
CHHUPTOB U (PEHOJIOB, aJIbAETHI0B U KeTOHOB. Onucanue Ha0Jt0JaeMbIX SIBJICHUN U COCTABICHUE XUMHUECKUX
peaKuui U/1II CXEeM.
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl) 42
Paznea 8. Xumus B ObITY M IPOM3BO/ICTBEHHOM AeTeJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OCHOBHOE COlep/KAHME 6 OK 02
Xumust B ObiTy 1 [[IpakTHUeCKHE 3aHATHS 6 OK 04
NPOM3BOJICTBEHHOM [ Jkomorudeckas 6e30macHOCTh MOCIENCTBHI GBITOBOM U TIPOM3BOICTBEHHON NeATENbHOCTH YelI0BeKa, 4 OK 07
ACATCIIBHOCTH CBsI3aHHAs ¢ IepepabOTKOI BEIIEeCTB; MOUCK M aHAIN3 XUMUYECKON HH(pOpMaLIUK U3 pa3IMYHbIX UCTOUYHUKOB IK 1.6, TIK
1CI0BCKa (Hay4Has u yuyeOHO-Hay4yHas JIUTepaTypa, CpeCTBAa MacCOBOM MHpopMaiuu, ceTb IHTepHeT u 1pyrue). 1.7, 11K 2.4.
Keiicel (c yuerom Oymyien mpopecCuoHaIbHON AeSTEIFHOCTH ) Ha aHAIU3 HHGOPMAITHH O JIP6, JIP,
IPOM3BOJICTBEHHOH IEATEILHOCTH YeNIOBEKa, CBI3aHHOMU C repepaboTKOM U MOJyYEeHHEM BEIECTB, a TAKKE C JIP10, JIP1
HKOJIOTUYECKOM 6€30MacHOCTBIO.
3ammra keiica: [IpencraBneHue pe3yabTaToB pelIeHHs KeWCOB (BBICTYIJICHUE C IPE3EHTALUEH ) 2
Paznen 9.1. UccienoBanne U XUuMHYECKUH aHAIH3 00beKTOB OHOC(epbI 36
Tema 9.1.1. OcHoBHoOe coJepkaHue 8 OK 01
OcHoBbI JlaGopaTopubie 3aHATHSI 2 IIK 1.6., IIK
nabopaTopHOH JlaGopatopHas pabota «OCHOBBI 1a0OPATOPHOM MPAKTUKM. 2 1.7, T1IK 2.4.
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MIPAKTUKU B
po(hecCHOHATBHBI
X J1abopaTopHsx

JlaGopatopHas mocya U XuMU4Yeckre peakTuBbl. OCHOBHBIE J1abopaTopHbIe onepanuu. JlabopatopHoe
obopynoBanue. TexHuka 6€30MacHOCTH U MpaBuiia paboThI (OBEACHHS) B JIAOOPATOPUH.

I[IpakTnyeckue 3aHATHS

BrInoHeHNE THITOBBIX PACYETOB M0 TEMATHUKE SKCIIEPUMEHTA (BBIXO/I MTPOIYKTA PEAKI[MU, Macca HaBECKH,
00bEM PacTBOPUTEIIA).

OO0OpaboTka JaHHBIX, AaHATU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYHCIICHUE CPEAHETO 3HAUYCHUS
AKCIEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH).

[IpencraBieHne pe3ynbTaTOB YKCIIEPUMEHTA B pa3ianuHon ¢popme (Tabnuna, rpaduk, oT4eT, TOKIa/,
MIPE3CHTAIINS ).

JIP6, JIPY, JIP10

Tema 9.1.2.
XUMHYECKUN
aHaJIu3 Mpo0 BOJIbI

OcHoBHOE€ CoAcpKaHuEC

Teoperuueckoe o0yueHue

Knaccugukarus npo6 Bozbl 10 BUAY U Ha3HAUEHHIO, UCXO/S U3 €€ XUMUYECKOI'0 COCTAaBA.
OpraHonenTuyeckue cBOMCTBa (3amax, MNpo3padyHOCTh, IIBETHOCTh, MyTHOCTb) BOJIbl. KHCIIOTHOCT 1
11es104HOCTh BOJbL. pH cpenbl u MeToibl ee onpezenenus. JKecTKocTh BOABI U METO/IbI €€ ONPEICIICHHUS.
CyImHOCTh METOAa TUTPOBAHUS.

Bunbl s)xecTkocTH BOJBI (BpeMEHHAs U OCTOsIHHAS ). JKECTKOCTh BO/BI KaK IPUYMHA BbINAIEHUS 0CAJKOB WIN
00pa30oBaHUs COJEOTIONKEHHHM, UMEIOLIUX MECTO B OBITY U Ha IIPOU3BO/ICTBE.

Cocras coseil, BBI3BIBAIOLINX KECTKOCTh BOABI. XUMHUYECKNE TIPOLECCHI, YCTPAHAIOIINE KECTKOCTD BOJIBI.
YpaBHEHMS] XUMHUYECKUX PEAKIUH, HIUTFOCTPUPYIOLINX ITPOLECCHI, TPOUCXOASIINE IIPU YCTPAaHEHUH
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMHM U XUMHUYECKUMH criocobaMu. CriocoOsl
YCTpaHEHUS MOCTOSIHHOM KECTKOCTH.

HpaKaneCKue 3aHATHSA

CriocoOb! BeIpaXKeHUs KOHIIEHTPALMU paCTBOPOB: MaccoBast J10J1s1 pACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U
MOJISITIbHAS KOHIIEHTpaluu. TUTp pactBopa. Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUi
Ha pacyeT KOHUEHTPALUN 3arpsi3HAIOUIMX BEUIECTB U UX CPABHEHUE C MPEAETBHO JOMYCTUMBIMU
koHueHTpauusamu (ITJ1K).

JlabopaTopHble 3aHATHS

HccenenoBanne XUMHYECKOTO cocTaBa mpo0 BOIBI.
JlaGopatopHasi paboTa Ha BEIOOP:
1. JTaboparopHas pabota «O4HCTKa BOJBI OT 3arps3HEHUI».

OK 01
OK 02
OK 07
TK 1.6., TIK
1.7, TIK 2.4.
JIP6, JIP9, JIP10
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Hcnonk3oBaHre METO0B (PHIITPOBAHUS U aACOPOIIUMH JIsl OTJEICHUS 3arpsI3HEHUI B HCCIIEyeMO pode
BOJIBI. BBIOOp METO1a OYMCTKYU B 3aBUCUMOCTH OT BHJIa 3arpsisHeHus. CpaBHeHUE Y3PHEKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKH BOJIBI B PA3HBIX YCIOBHSIX (B 1a00paTOpUH, B IOMAIIHUX H MOJIEBBIX
YCIIOBUSX).

2. JJaboparopHnas pabota «Onpezaenenre pH BObI U €€ KUCIIOTHOCTH.

Omnpenenenne pH cpebl ¢ MOMOIIBI0 YHUBEPCATbHOTO HHANKATOpa. Mcrnonbp30Banne TUTPOBAHUS ISt
onpezeneHus: KucaotHoctu. Onpenenenue o0eil KHCIOTHOCTH BOJIbI, pacueT CBOOOIHOMN KHUCIOTHOCTH.
Ornpenenenne oo1Ie 1 cBOOOHOMN 1enouyHOCTH. COCTaBJICHHE YPAaBHEHUH PEAKIIMK, MPOTEKAIOIINX TTPH
OTpeieNIeHUU KUCIOTHOCTH/ IIEIOYHOCTH P00 BOJIBL. Y CTAHOBIIEHUE CIIOCOOOB HCIIOIb30BAHUS
MCCJICI0BAHHBIX TTPOO BOBI B KU3HEACATEIILHOCTH YEJIOBEKA, HA OCHOBE MOJIYYEHHBIX JJAHHBIX O COCTaBE.
3. JlabopaTtopHas pabota «OnpeneneHne KECTKOCTH BObI U CITIOCOOBI €€ YCTPaHEHUS».

Crioco0bl ycTpaHEHUs BCEX BHJIOB )KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH KECTKOCTH. Penienne
IKCIIEPUMEHTAILHON 33/]Ja4d Ha BBISIBJICHUE BPEMECHHOMN U TIOCTOSTHHOM YK€CTKOCTH BOJbI. OTeHKa
BEPOATHOCTH YCTPAHEHUS BCEX BHUJIOB JKECTKOCTH B JIOMAIIIHUX YCIOBHUSX.

Tema 9.1.3.
XUMUYECKUHN
KOHTPOJIb KaueCTBa
MIPOJIYKTOB
MMUTaHUS

OcHoBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

KadecTBeHHBIH XMMHUYECKUHA COCTAB IMPOAYKTOB ITUTAHUA. BCH_IGCTBB., Q)anbcmbnm/lpy}omne MMPOAYKTHIL
IMMUTAaHUA, U BCUICCTBA, 3aIrpA3HAIOIINC ITPOAYKTBI ITUTAHU. OnpeﬂeneHI/Ie 3arpA3HAOINX XUMHUYCCKUX
BCIICCTB B IPOAYKTAaX IMUTAHUS, OIIPCACIICHNUEC BCIICCTB, HC 3asABJICHHBIX B COCTABC NPOAYKTOB ITUTAHUA.

HpaKaneCKue 3aHATHUSA

OpraHuyeckre 1 HeOpraHMYeckKhe BEIIeCTBa, BXOIAIINE B COCTAaB MPOAYKTOB NMUTaHus. OnpeaeneHue
cocTaBa OJII0]1 Ha CoJiepKaHHe MaKpo U MUKPOJIEMEHTOB. M3yueHne npeaoxKeHHbIX IpenogaBareiaeM 0101
Ha MpeIMeT XUMHYECKOTO COCTaBa, OMPEIEIEHUE JIONIEH OT CyTOUYHOM HOPMBI MAaKpO U MHUKPODJIEMEHTOB B
YKa3aHHOM OJIofe.

Pemenne IMPAKTUKO-OPUCHTUPOBAHHEBIX 3a/a4 11O KynHHapHOI)’I TEMATHUKEC Pa3JINIHBIX THUIIOB.

JlabopaTopHble 3aHATHS

HccnenoBanne XMMUYIECKOTO COCTaBa MIPOTYKTOB MTUTAHHUS.
JlaGopatopHast paboTa Ha BEIOOP:
1. JTaboparopHas pabora «OOHapyKe€HHE HUTPATOB B MPOYKTAX MMUTAHHS».

OK 01
OK 02
OK 07
[IK 1.6., TIK
1.7,1IK 2.4.
JIP 6, JIPY,
JIP10
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I/ICCJ'IGI[OBaHI/Ie MaTCpUAJIOB MOJTYKOJINYCCTBCHHBIM MCTOIOM OIIPCACIICHUSA HUTPATOB C UCITIOJIb30BAHUEM
nudeHnIaMuta (KOPHETUIOAbI OBOIIEH, JTUCThS M KOUEPBIKKA KaITyCThI, TUIOABI PPYKTOB). AHAIIN3 YPOBHS
3arpsA3HCHUA HUTPATAMHU IO MHTCHCUBHOCTU OKpAalllMBAHUSA IIPOAYKTOB PCaKIIUH.

2. JIaboparopHas padota «/ccinenoBanyue NpoAyKTOB IUTaHUS HA HAJIUUUE YIIIEBOJOBY.

I/ICCJ'IGI[OBaHI/Ie MOJIOYHBIX NPOAYKTOB HAa HAJIMYHUEC Kpaxmajia. I/ICCHGI[OBaHI/IC IPOAYKTOB HA HAJIMIUC
TJIIOKO3BI.

Tema 9.1.4.
XUMHYEeCKHI
aHaJm3 nmpood
IIOYBBI

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Knaccudukanus nous mo BULy U Ha3HAYEHUIO, HCXOS U3 XUMHYECKOro coctaBa. Mnentuduxaiius npoObt
MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OMHCAHUE BOZMOKHOCTEH €€ MPUMEHEHHUS.

TpebGoBaHus K Ka4eCTBY OYBBI Pa3IMYHOTO HazHaueHus. Onucanre 0coOeHHOCTEH UCTOIb30BaHUS MTOYB B
3aBHCUMOCTH OT THUIIOB, CIIOCOOBI YTy4IlIeHHs Ka4yecTBa MMOYB B 3aBUCUMOCTH OT Ha3HAUCHUSI.

OO6nacT UCTIONB30BAHUS OPTrAaHUYECKUX YIOOPEHUH B 3aBUCHMOCTH OT Ka4eCTBEHHOTO cocTaBa. Onucanue
OpTraHU4YCCKUX YI[O6peHI/II7I N UX IPUMCHCHUEC B 3aBUCUMOCTHU OT COCTaBa IMOYBbI U €€ Pa3HOBUJHOCTH.

IIpakTH4yeckue 3aHATHS

O6nactu HazHayeHUs (MPUMEHEHUS) TIOUBBI, UCXOSl U3 KAYECTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBA.
AHanM3 HOpMaTUBHOU TOKYMEHTAIUH.

Ponb HeopraHmueckux BEIIeCTB B KAUECTBE MUHEPATbHBIX YAOOPEHUH, YITyUIIUTEIeH MOYBHI.

CocTaB MUHEpaIbHBIX YAOOPEHUN U MX TPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IMOYBBI U €€ PA3HOBUIHOCTH.
B3anmocBs3b cocTaBa y1oOpeHHil U UX BIUSHUS HA BET€TaTUBHBIE CBOMCTBA U IMJIOJJOHOIICHUE PACTEHUH.

JlabopaTropHble 3aHATHUS

HccnenoBanre XMMUYECKOTO COCTaBa MPOO MOYBHI.

JlaGopatopHasi paboTa Ha BEIOOp:

|. JlaGoparopnas pabota «OOHapykeHHE HEOPTAHUUECKUX IMPUMECcel B MPoodax».

[TpuroroBneHue npoObl MOYBbI AJISI UCCIIEOBAHUS KUCIOTHOCTH/IIETIOYHOCTH, HEOPTaHUYECKUX
3arpsizHeHui. OOHApYKEHHE XJIOPUI- U CyIh(aT-noHOB B TTpoOe mouBkl. COCTaBlIeHNE YpaBHEHUN PeaKIIUi
oOHapyxeHus. CpaBHEHUE MMOYUYESHHBIX MTOKa3aTeseid ¢ HOPMaTUBHBIMU (CIIPABOYHBIMH ) 3HAUCHHSIMH.

2. JJaboparopHas pabota «Omnpenenenue pH BOAHOHN BBITSKKH MOYBBL, €€ KUCIOTHOCTH U IIETOYHOCTH.

OK 01
OK 02
OK 07
[IK 1.6., TIK
1.7, 1IK 2.4.
JIP6, JIP9, JIP10
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HccnenoBanrie BOJHBIX BBITSKEK 00pa3I[0B TOTOBBIX MTOYBEHHBIX CMECEH (I pa3HbIX THUIIOB PACTCHUN).
OHpeI[eJIeHI/Ie pH IIOYBBI C UCIIOJIB30BAHUECM I/IHZ[I/IKaTOPOB. OI.[CHKa THIIOB II0O4YB B HpeI[CTaBJ'IeHHBIX
oOpa3iax (CHIbHOKHCTIAs, KUCIIast, CIIA00KUCIIas, HEUTpaibHasl, MEI0THAS).

Tema 9.1.5. OcHoOBHOE coepKaHue 8 OK 01
Hccnenoanue Teopernyeckoe o0yueHune 2 OK 02
00BEKTOB Y4eOHOo-HCCIeT0BATEIbCKUI MPOCKT B 00JIACTH Hcclea0BaHus 00beKkToB 6uochepsl. O630p TeM ydaeOHo- OK 04
brocepst UCCIIEIOBATEIbCKUX MIPOCKTOB. AJITOPUTM BBIIIOJIHEHHUS MpoekTa. OnpeeneHne npooieMbl UCCIIEAOBAHMS. 2 OK 07
Mertoap! moucka, aHajim3a 1 00paboTKH HH(GOPMAIIMK O TPOCKTE B PA3IMYHBIX HCTOUHUKAX. 1IK 1.6., IIK
IIpakTHYeckue 3aHATHSA 4 1.7, 1IK 2.4.
O6ocHoBaHME aKTyaJlbHOCTH BBIOpaHHOI TeMbl. BolsBneHue mpobiemsl ucciaenoBaHus. Beioop 00beKTOB U 2 JIP6, JIP9, JIP10
MeTOoI0B uccienoBanus. [loctaHoBKa 1enel u 3aaay uccienoBanus. OnpeeneHue mpoayKTa UCCIeA0BaHuUs.
Omnpenenenue TanoB U COCTABICHHE IJIaHa UCCIIEI0BaHUS.
3ammrTa mnpoekrta: IlpencraBieHue pe3ynbTaTOB BBIMOJHEHUS Y4eOHO-MCCIEAOBATEIbCKUX MPOEKTOB 2
(BBICTYIIJIEHHUE C MTpE3EHTALMEN).
JlabopaTropHble 3aHATHUSI 2
HccnenoBanue mpeiokeHHOro 00beKTa Ha KUCIOTHOCT, IEIOYHOCTh, XUMUYECKUN COCTaB (3arpsi3HUTEIIH,
Makpo- U MHKpOaIeMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHus. OIleHKa KadyecTBa HCCIETyeMOIo 2
00BEKTa, UCXOJIS U3 PE3yJIbTATOB XUMHUYECKOTO aHAIIN3A.
ITpoMekyTOYHAsSI aTTECTAIMS O JUCHUILINHE (TuddepeHIHPOBAHHBII 3a4eT) 2
Bcero 144
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3. Yci10BuS peajiM3allii MPOrpaMMsbl 00111e00pa30BaTeIbHOM AU CHUILTHHBI
3.1. TpeboBaHMsA K MMHHMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecnedeHHI0

Jns peanuzanuy mporpamMmbl AUCHUILTUHBL JODKHBI OBITH MPETyCMOTPEHBI CIEAYIOLINE
CIIeIMaIbHbIE IOMEIIEHUS: yUeOHbIN KAaOMHET XUMUHU H/WITH YIeOHON XUMHUYECKOM T1abopaTopum.

Oo6opynoBaHue y4eOHOro kabuHeTa (HarJsiiHble MOCOOUs): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAIUIMYECKUX PEHIeTOK, KOJUICKIUU HPOCTBIX M CIOMKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJHMMEPOB; KOJJICKLUS TOPHBIX MOPOJ M MHUHEpajoB, Tabiuua
Menpeneesa, yaeOHbie GrIbMbI, IU(DPOBBIE 00PA30BATEIBHBIC PECYPCHI.

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

OobopynoBanue jgadoparopuu U pado4Yux MecT JA0OOPATOPUU: MEH3YPKH, IMUIMETKU-
KaIeJbHUIIbl, TEPMOMETPHI, MUKPOCKOII, JIYTIbI, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, MJIAHIIETHI
JUISL KamelbHBbIX peakiuii, (GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISIHHBIE MPOOHUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC MAaJOYKW, IITATUBHI s
POOUPOK; MEPHBIC MIJIMHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JICTUTEIILHBIC IIMIMHIPUICCKUE
(50-100 mu1), cTymku ¢ ecTHKOM, GappopoBbIe YAIIKH, MUAHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, YaCOBBIE CTEKJIA, AIEKTPOIUINTKH, JTA00PATOPHBIE IITATUBEI, CIIUPTOBBIC TOPEIIKH, CITUYKH,
npulop [ moJydyeHus ra3oB (WM NpoOHMpKa € ra300TBOJHOW TPYOKOH), Aepkarenu Ais
MPOOUPOK, CKIISTHKU JJISi XpaHEHHs] pEaKTUBOB, pa3aTOYHbIC JIOTKU; XUMHUECKUe cTakaHsbl (50,
100 u 200 mui); mImaTeny; MUHIETHI; TUTEIbHBIC HIUIMIbBI; CEKYHAOMEpHI (TaliMepsl), MEpHbIE
npobupku (Ha 10-20 mu) m mepHble kKonObl (25, 50, 100 u 200 M), BomsHas Oans (Wiou
TEPMOCTaT), CTEKJSHHBIC MAaJOYKHU; KOHHUYECKHEe KoiObl anst tutpoBanHus (50 u 100 wun);
WH/IMKATOPHBIE TIOJOCKK [uid ompeaeneHus pH ¥ craHgapTHas WHIUKATOpHAs MIKaJa;
YHHMBEpCaIbHBbIA UHAMKATOP; nuneTku Ha 1, 10, 50 mut (wim go3zaropst Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBaAHUS, MeauIMHCKUe mmpuibl Ha 100—150 mut, mabopaTtopHbie W/UU aHATTUTUYECKUE
Bechl, pH-MeTpsI, cymmibHbIN 1IKad, U ap. 1abopaTopHOE 000PYIOBaHUE.

3.2. UupopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

OcHoBHasi iMTEpaTypa

1. Tabpuensa OC. Xumus 10 xmacc. 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 kiaccsl : yueOHUK Ui CpEAHETO
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¢unorenoBa, U. B. Xumus: ydeOHUK M MPAKTUKYM JIJIs1 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 mpon. — MockBsa:
NznarensctBo KOpaiit, 2023. — 507 ¢. URL.: https://urait.ru/bcode/513537

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

10. A. Jlebenen [u np.] ; mox obmieli peaakiueii I'. H. ®aneeBa. — Mockga : U3znatenscTBo FOpaiir,
2023. — 236 c. URL: https://urait.ru/bcode/513091
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4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbLHOM N CHUNITHHBI

KonTposnb u orieHka pe3yabTaToB 00y4eHHUs OCYIIECTBIIECTCS MIPernoaaBaTesieM B Ipolecce
MPOBEJCHUS MPAKTUYECKUX 3aHATHM M 1a00paTOpHBIX paboOT, TECTUPOBAHHS, a TaKKe
BBITNIOJTHEHHS 00 y4aIOUMUCS HHINBUAYAIbHbBIX 33aHHM, IPOEKTOB, UccleA0BaHnN. Pe3ynbTaThl
00y4eHUsl ONpPEACIIAIOT, YTO OOyYarONIUECs JOJIKHBI 3HaTh, IOHUMATh U JEMOHCTPUPOBATH I10
3aBEPIICHUH U3YUYEHUSI TUCIUILIAHEIL.

st hopMUpOBaHUS, KOHTPOJIS M OLIGHKH PE3yIbTaTOB OCBOCHHS y4€OHOW MUCIIUTUIHHBI
UCIIOJNIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPHUSATHH, TPECTABIIAIONIAs COO0H KOMILJIEKC YUeOHBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pE3ylbTaTaMU OOydeHUs M C(HOPMYIMPOBAHHBIX C Y4ETOM
®I'OC COO (npenmetHbie pe3yabTathl o gucturminae) 1 ®I'OC CIIO.

Ne Monyas / Pasnen Pe3yabTat 00yueHus OueHovHbIe MepONPUATHSA OK
/ Tema
| |OcHoBHOI MOAYJIb
1 [(Pa3nen 1. ®opmyInpoBaTh 0a30BbIe
OcHoBBI MOHSITUS U 3aKOHBI XUMHHU
CTpOoeHust
BellecTBa

1.1 |Crpoenue aromoB |COCTaBISATH XUMUYECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMHUYECKHUX (dhopMyIsIbl COeAMHEHUH B XUMHUYECKUX DJIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |[IPUPOAA XUMUUECKOH CBSI3U».
pupoaa OKHCIICHUS XUMUYECKHAX 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKON AJIEMEHTOB, UCXOS U3 XUMUYECKUX (HopmMy
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COE€IMHEHUN

AIIEKTPOOTPHUIIATETILHOCTH  |(OKCHIOB, CYIb(MUAOB,
TUAPUIOB U T.IL.).

1.2 |Ilepumognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie  |OK 01
3aKOH U TaONMUIla |XMMHUYECKHE DJIEMEHTHI B |[TEOpEeTUUYECKUE 3aJaHHs Ha OK 02
J.1. MenneneeBa |COOTBETCTBUU C UX XapaKTepU3aLUI0 XUMHUECKHX

MOJIO)KEHHUEM B 3J1eMeHTOB: «MeTannudeckue /
NepUOANYECKON CUCTEME  |HEMETAJINYeCKHe CBOMCTBA,
XUMUYECKHUX JIEMEHTOB AEKTPOOTPHULATENLHOCTD U
.. Menneneesa CPOJCTBO K JIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MEPUOANYECKON
CHUCTEME XUMHUYECKUX
anemeHnToB .M. Menaeneenay.
2 |Pa3men 2. CocraBasath ypaBHenusi 1 [Konrpoabnasi pagora
XuMnueckue cXeMbl XHMHUYECKHUX «CTpoeHue BelecTBa u
peakuuu peaxiuii XHMHUYECKHE PeaKkium)
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Monyas / Pazgen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

2.1

Tuner
XUMHYECKUX
peakuuii

CocTaBsATh PeaKIuK
COC/IMHCHUS, PA3JIOKCHUS,
oOMeHa, 3aMeIleHHUS,
OKHCJIUTEJIbHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akunuun
KOMIUIEKCO0Opa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITJICKCOB
ATIOMHUHHUS U [UHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIIECTB

1. 3amauu Ha cocTaBICHUE
YpaBHEHUHN peaKIUi:

— COCMHEHMSI, 3aMEeILECHUS,
pasnokeHusi, oOMeHa U peakiuit
C y4acTHUEM KOMILIEKCHBIX
coeMHEHUH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U [IUHKA);

— OKUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
UCIIOJIb30BaHUEM METO/a
3EKTPOHHOTO OanaHca;

— C y4acTHUEM KOMIUIEKCHBIX
coeMHEeHu (Ha mpuMepe
TUAPOKCOKOMILIEKCOB ITUHKA U
QITIOMUHHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSIMHEHHSI; MaCCOBOM
WM 00bEMHOM 0K BBIXOJIa
MPOJIYKTA PEAKIIUU COCAMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
Macchl (00beM, KOTHUECTBO
BEIIIECTBA) MPOAYKTA PEaKIInH,
€CJIM OJTHO M3 BEIECTB JIJAHO B
BHJIE PACTBOPA C ONPEICIICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBA.

OK 01

2.2

DIEeKTPOTUTHYECK
as quccoLmans u
WOHHBIA 0OMEH

CocTaBnsTh ypaBHEHHUS
XUMHYECKUX PEaKIiu
HMOHHOTO OOMEHa ¢
y4acTUEM HEOPraHUIECKUX
BEIIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peaKkiuii C yyacTUEM OKCHUJIOB,
KHCJIOT, OCHOBAaHUH U COJIEH,
HMOHHBIX peaKlUi TuapoIn3a
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JJaboparopnas pabota
«Peakuuu rupoIn3ay.

OK 01
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
3 |Pa3men 3. HccaenoBars crpoenue u |KonrpoJsbHasi padora
Crtpoenne n CBOMCTBA «CBoiicTBa HEOPraHUYECKHUX
cBoiicTBa HEOPraHUYeCKHUX BellecTB |BellecTB)
HEOpPraHHu4ecKUuX
BellleCTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «HomenknaTtypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIECTBA |(Ha3BaHUE HEOPTaHUUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXO/S U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHUYECKOH (POPMYIIBI HITH
BEILIECTB COCTaBJICHHE XUMHUECKOU

(hopMyIIbI HCXO/1 U3 HA3BaHUS
BEIIECTBA 10 MEXKIYHAPOTHOM
WJIA TPUBUATBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
110711 (MacChl) XUMHYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKallUU, HOMEHKIIAType
U XUMUYECKUM dopMynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckre 3alanus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBS3U U THUIA KPUCTAININYECKON
PELIETKU.

3.2 |dusuko- YcranaBnuBarth 1. Tect «OcobennocTu OK 01
XUMHUYECKHE 3aBHCUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OKcua0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTraHMYECKHUX BEIIeCTB |aM(OTEPHBIX THAPOKCHIOB U
BEII[ECTB OT CTPOEHUSI aTOMOB U coJiei.

MOJIEKYJI, @ TAKXKE TUIIA
KPUCTAJUIMYECKON pEHIETKH

2. 3anaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
pEeaKIuii C y4aCTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKHUX
BEILIECTB: OKCUIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKHUX
KHCJIOT, OCHOBAHHI 1
aM(}OTEPHBIX THAPOKCHUIOB,
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBONCTBA
U CIIOCOOBI MOTYYCHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YCHHUE
HEOPraHUYECKHUX BEIIECTB.
4. JlaboparopHas pabota
«CBolCTBa METAIJIOB U
HEMETAJIIIOBY.

3.3 |[IpousBoacTBO O6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentupoBannpie |OK 01
HEOPraHWYECKUX |[IPUMEHEHHUE 3aJIaHus 110 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHii ¢
3HauyeHUE U OBITOBOM U y4acTHEM HEOPTraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOMN BEIIECTB, UCIOJIb3YEMBIX ISl KX
OBITY U Ha JESITCIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (hUBUKO-XUMHUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IIOJIy4YEHUSL.

4 |Pa3nen 4. HUccaenoBars crpoenue u |Konrposbnas padora
Crtpoenune u cBoiicTBa oprannyeckux |«CTpoeHHe M CBONCTBa
CBOliCTBa BelIeCTB OPraHMYecKuX BelecTB»
OpPraHMYecKux
BelIeCTB

4.1 |Knaccuduxamus, |KnaccudummponaTth 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOEHHUE U OpraHWYEeCKHE BEIIECTBA B |HA3BaHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHU MO TPUBUATILHOMN
OpTraHUYECKUX CTPOCHHEM WU MEXTYHAPOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3ajaHus HA COCTABIICHHE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMyII
OpPraHMYECKUX BEILECTB
OTJENBHBIX KJIACCOB.

3. 3amaum Ha onpeaeneHue
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOIO COCTaBa

(B %).
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

4.2 |CsoiicTBa VYcranaBiuBaTh 1. 3amaHus Ha cOCTaBIIEHUE OK 01
OpraHUYeCKUX 3aBUCUMOCTH (DH3HKO- YpaBHEHUH XUMHUYECKUX OK 02
COEIMHEHU I XUMHUYECKHX CBOWCTB peakuuii C yyacTuemM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHX BEIIeCTB Ha

CTPOCHHUS MOJICKYJI OCHOBaHUU UX COCTaBa U
CTpOCHHUS.
2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIIUX
XUMHUYECKHE CBOICTBA C y4EeTOM
MEXaHU3MOB MIPOTEKAHUS
JAHHBIX peakuui u
TeHETUYECKOM CBSI3U
OpPTraHUYECKUX BEIIECTB Pa3HbBIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JJaboparopnas paboTa
«[lony4yenue sTHIICHA U
W3yYEHHE €r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
BEIIECTBA B MPUMEHEHNE OPTraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEICSITEIbHOC |BEIIECTB B OBITOBOM U XUMHUYECKUX PEaKIUi C
TH YEJIOBEKa. IIPOU3BOJICTBEHHON y4acTHEeM OPTaHHYECKUX
[Tpon3BOJACTBO U |IEATEIBHOCTH YEIOBEKA UX |BEIIECTB, UCIOIb3YEMBIX JIJIS UX
MIPUMEHEHUE (U3UKO-XUMHUECKUMU uaeHTU(UKAINH B OBITY U
OpraHUYECKUX CBOMCTBaMHU MPOMBIIUIEHHOCTH.

BEILIECTB B
MPOMBIIUIEHHOCTH

5 |Pa3gen S. HccnenoBars paBHoBecue [KonTpoabnas padora
Kunernuyeckue U (M CKOpOCTh XUMHYeCKHUX |«CKOpOCTH XMMH4YECKOH
TePMOJAMHAMUYEC | peakuuii peakuuu U XuMHYeCcKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NpOTEeKaHUsl
XHMHYECKHX
peakuui

5.1 |Kunernueckue UccnenoBats BIUsiHUE 1. JIaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILICHTPALUU BBIOOP: OK 02
MPOTEKAHUs pearupyromux BeuecTB u
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

XUMHUYECKHX TEMIIEPATyphl HA CKOPOCTh  |— «OrmpeneneHue 3aBUCUMOCTH

peaxuit XUMHUYECKHUX PEeaKIHii CKOPOCTH peakluu OT
KOHIIEHTPAIIUU pearupyrommx
BEIIIECTBY;
— «OrnpenieneHune 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIEPATYPBI».
2. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOPETUUECKHE 3a/laHus Ha
aHayu3 (aKTOPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTHU
XUMHUYECKOHN peaKItu.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUSHUE 1. 3agauun Ha pacuetsl TermaoBbix (OK 01
Kue M3MEHEHUs KOHIeHTparuu |3¢hdexToB xummdeckux peakuuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIMU CPENbl U U ONIPENIETICHUE TUIIA PEAKLIUU
MPOTEKAHUS TEMIIEPATYPHI Ha CMeNIeHHE |(IT0 TerIoBOMY 3 (EKTy: IK30-
XUMHUYECKHUX XUMHYECKOI'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peakuuil. 2. [IpakTuKO-OpUEHTUPOBAHHbIE
PaBHoBecue 3a/laHus Ha IPUMEHEHHE
XUMHYECKHUX npunnumna Jle [llarense ps
peaxui HAXO0X/ICHUS HAIIPABIICHUS

CMEILIEHUs PaBHOBECHUS
XUMHYECKON peakly U aHallu3
(hakTOpOB, BIMSIOMINX HA
CMeEIlleHNEe XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTtopHas pabota
«M3ydeHre BIUSHUS Pa3INIHbIX
(akTOpPOB Ha CMEIIECHUE
XUMHYECKOIO PABHOBECHUS.
6 [Pa3mex 6. HccaenoBars aucnepcunie | KonrposabHas padora nmo reme
JAucnepcHbie CHCTEMBbI «/lucnepcHbie CHCTEMbD)
CHCTEeMbI

6.1 |ducnepcHsle Pa3nuuyare HCTUHHBIE 1. 3amaun Ha IPUTOTOBJICHHE OK 01

CUCTEMBI U pPacTBOPBI, KOJUIOUIHBIE pacTBOPOB. OK 02

(bakTopbI NX
YCTONYUBOCTH

pacTBOpPEI U
rpy0OIUCTIEPCHBIE CHCTEMBI
Ha OCHOBC XUMHUYECCKOTO
IKCIIEPUMEHTA

2. IIpakTUKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JICIIEPCHBIE CHCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM 1
IIPOU3BOJICTBEHHON
JeATEIbHOCTH YEIIOBEKA.

38




Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
6.2 |HccnenoBanue UccnenoBarh Gusuko- JlabGopaTopHas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBONCTBA BBIOOD):
JUCTIEPCHBIX pa3IMYHbIX BUJOB — IlpuroroBieHue pacTBOPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CHUCTEM.
7 |Pa3men 7. HUcciaenoBaThb CBOWCTBA
KauecTBeHHBbIe |OpPraHMYecKHX U
peakuuu HEOPraHU4eCcKHX BellecTB
o0HapyKxeHHs € MCIIO0JIb30BAHUEM
OPraHNYecKUX U |KauyeCTBEHHBIX PeaKIuii
HEOpPraHUu4ecKUuXxX
BellecTB
7.1 |OGHapyxeHue Hccnenosarh 1. JlabopaTtopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHATUTHYECKHE PEaKIUU
AHHOHOB kaTuoHOB [-VI rpymni;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. IlpakTyeckue 3a1anust Ha
COCTABJICHUE YPaBHEHUU
peakiuii OOHapyKEeHUS
kaTtuoHOB [-VI rpynn u
AQHUOHOB, B T.4. B MOJICKYJISIPHON
¥ MOHHOH popmax.
7.2 |ObHapyxeHue Hccnenosatsb 1. JJaboparopHas paGota (Ha OK 01
OpraHHYECKUX KaueCTBEHHBIE PEeaKIINH BBIOOD):
BEIIECTB OpraHMYECKUX coequHeHnN |— KadecTBeHHbIE peakluu Ha
OTJIEbHBIX OTJIENbHBIX KJIACCOB OTJIEJIbHbIE KJIaCChl
KJIACCOB C OpPraHMYECKUX BEIIECTB;
HCTIOJIb30BaHUEM — KauecTBeHHbIl aHaM3
KaueCTBEHHBIX OpPraHMYECKUX COEAUHEHUH IO
peaxiui (YHKITMOHATIBHBIM TPYIITIaM.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHHE KAYECTBEHHBIX
peakiuii oOOHapyKEeHUS
OPraHNYEeCKUX COCTUHEHUH.
Il |[IpuknagHoii Moxyab
8 |Pa3pmea 8. OuenuBarp nocjaeacTeus |3ammra Keica (¢ yuerom

Xumus B ObITY H
NPOU3BOACTBEHH
0il 1eATeJIbHOCTH
yeJioBeKa

OBITOBOI U
NPOU3BOACTBEHHOM

ACATECJIBbHOCTHA Y€JI0BCKaA C

MO3UIIUH IKOJIOTHYECKON

Oyayuueil mpogeccuoHaJIbLHOM
AesiTeJIbHOCTH)
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Monyas / Pazgen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
0e301macHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus  |Keiic (¢ yuetom Oyaymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccuoHaTbHON OK 02
W IeATEeIbHOCTH  |IIPOU3BOJICTBEHHOM JESATETLHOCTH ) OK 04
YeJioBeKa JIeATEILHOCTH YelioBeKa ¢ |Bo3MoskHbIE TeMbl KEHCOB: OK 07
MO3ULMI 3KOJIOTHYECKOU 1. Ilorennenue kiuMara u [IK
0€301acHOCTH BBICBOOOK/ICHUE Ta30BbIX 16.,
THPATOB CO JIHA OKEaHa. 1K 1.7,
2. byayiue matepuaisl s 1K 2.4.
aBua-, MalINHO- U
puOOPOCTPOCHHUS.
3. HoBsble maTepuansl amns
COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB.
9.1 (Pa3men 9.1. HuTepnperupoBathb 3ammTa yueoHo-
HccaenoBanue 1 |XUMHYeCKHeE NMPOIECCHl M |HCCJI€I0BATENbCKOI0 MPOEKTA
XHUMHYECKHH siBJIeHUs B Ouocdepe (c yuerom Oynymeit
aHaIu3 00bEKTOB npo¢eccCHOHATbHOM
ounocdepnl AesITeJIbHOCTH)
9.1.1|{OcHoBbI Brmonusate nonueiid ukia | 1. JJaboparopuast pabota OK 01
nabopatopHoit AKCIIEPUMEHTAIBHOTO «OcHOBBI TabOPATOPHOI IK
MPAKTHKHU B HCCJICTOBAHMUS C MPAKTHKN. 16,
npodeccuoHanbH |COOTI0ICHIEM MPaBUIT 2. TumnoBbIe pacyeThl MO 1K 1.7,
[IK 2.4.

BIX JJa0OpaTOPUSIX

0e301acHOro oopaleHus ¢
BEUIECCTBaAaMU U
1a00paTOPHBIM
00opyI0BaHEM

TEMaTHUKE YKCIIEPUMEHTA.

3. 3agauu Ha BHIYUCIICHHE
CpeHero 3HAYCHUS
IKCIEPUMEHTAIbHBIX JaHHBIX,
TIOTPEIIHOCTH.

4. [IpencraBneHune pe3ynbTaToB
IKCIEPUMEHTA B Pa3IHYHON
¢dopme (Tabnwuia, rpaduk,
OTYET, JIOKJIaJl, IPE3CHTAITH ).
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Monyas / Pazgen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

9.12

XuMHuuyecKui
aHaju3 Mpod BOJIBI

UccnenoBaTs XUMHYECKUN
coCTaB Ipo0d BOBI

1. Tect «CBoiiCTBa U COCTaB
BOJIBD.

2. 3amague «XUMHUYECKUH
COCTaB BOJIBI, THIT BOJIBI U
CIOCOOBI €€ MMPUMEHEHH (C
KCIIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
COCTaB BOJIBI U CIIOCOOBI
BBIPKCHUSI KOHIICHTPAIMH U
nepecyeT KOHIEHTpaui (¢
UCITOJIb30BaHUEM HOPMaTHUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa Ha
BBIOOD:

— OuncTKa BOJABI OT
3arpsi3HCHUN;

— Onpenenenue pH BoabI U ee
KHCJIOTHOCTH;

— OnpeienieHne KEeCTKOCTH
BOJIbI M CITOCOOBI €€
YCTpaHEHHS.

OK 01
OK 02
OK 07

9.13

XUMHUYIeCcKnit
KOHTPOJIb
KadecTBa
MPOAYKTOB
ITUTaHUS

HccnenoBath XUMHUECKUNA
COCTaB HpOILYKTOB IIUTAHUA

1. Tect «Opranuueckue u
HEOpPTaHUYECKHE BEIIECTBa,
BXO/JISIIIIKE B COCTAB MPOIAYKTOB
TTUTAHUSY.

2. IIpakTHKO-OpUEHTHPOBAHHBIE
3aJjaHMsl [0 KYJIMHAPHOM
TEMaTHUKe.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— O0GHapy»xeHre HUTPATOB B
MPOAYKTaX MUTAHUS;

— HccnenoBanue npoayKToB
MUTAaHUS Ha HAIWYKE YTJIEBO/IOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJM4YUE YTIeBOOB
(kpaxMmai, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHayu3 nmpood
ITOYBEI

HccnenoBaTb XUMHUYECKHHA
COCTaB MpOO MOYBHI

1. Tect mo TemMe «XUMUYECKUH
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX yIOOPECHHIN.

2. 3amanne «B3anMoCBsI3b

OK 01
OK 02
OK 07
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Monyas / Pazgen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

coCTaBa MOYBBI, TUII IOYBBI U €€
Ha3HAYCHUSI.

3. JlJabopaTtopHas pabora (Ha
BBIOOD):

— ObHapyxeHue
HEOPraHUYECKUX IIpUMeECcEH B
po0ax MOYBHI;

— Onpenenenue pH BoaHOM
BBITSDKKH TIOYBBI, €€
KHUCJIOTHOCTH U MIETOYHOCTH.

9.15

HUccnenosanue
00BEKTOB
ouocdepsl

UccnenoBaTs XUMHYECKUN
cocTaB 00BEKTOB OHOChepsI
Ha MpUMepe MPOTYKTOB
MUTAHMS, BOJbI U TIOYBBI

YyeOHO-ucciae10BaTeNbCKAI
MPOEKT B 00J1aCTH
HcClIeq0BaHus O0BEKTOB
ouocdepsl.

Bo3MmosxHBIE TEMBI TPOEKTOB:
1. UccnenoBanue cocraBa
MUHEpaIbHOU BOJIBI U
PEKOMEHIallUHU T10 €€
HCII0JIb30BaHHIO.

2. UccnenoBaunue
pa3pylIamero 1eicTBUsL
IIPUPOTHOM BOJIBI HA
CTPOUTEIILHBIC MaTEPHAIIBI.
3. CocTaBieHue mpoeKTa
[IBETHUKA/Oropo/a/caia B
3aBHCHMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TIOUB.
4. CocTaBneHue
cOamaHCUPOBAHHOTO MEHIO Ha
JieHb (HECINI0) B 3aBUCHMOCTH
OT COJIeP)KaHUS XUMHYECKHUX
MaKpO U MUKPOAIJIEMEHTOB B
MIPOYKTaX TMTUTAHHMSI.

5. UccaenmoBadue KauecTBa
MUTHEBOI BOJIBI.

6. UccnenoBanue npod
BOJIOIPOBOIHOM BOJIBI HA
MpeIMeT yCTPaHESHHUS
JKECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOU
JEeITEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07
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JIMCT-BKJIAZIKA PABOYEM [TPOI'PAMMBI YUEBHOM JUCLVITJIMHLI XUMMUSI

(HaumeHosarue)

JUISL CIIENUAIIBHOCTEN

43.02.17. TexHOJIOruM UHIYCTPUHU KPACOTHI

JononHeHus 1 U3MEHEHUs B pabodell IporpaMMbl

CBezneHus 0 mepeyTBEepKICHUHU paboueil mporpaMMbl Ha OUEPEAHON yueOHBIN T/l M PETHCTPalUsl N3MEHEHUH

/1

VyeOHbIH rox

Paccmotpeno u
o100peHo

IMoamuce
npeacenarens MK

OUO
MpenoaaBarens

Kpatkoe conep:xanue n3amMeHEeHUH
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