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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCHHUIIJIMHbI

1.1 MecTo IMCHUIIMHBI B CTPYKTYpe o0pa3oBarejbHOi nporpammbl CITO

O6meob6pazoBatenbHas aucturuinHa [1J[.01 Xumus ssisieTcs o0s3aTenbHON
4acThl0 00I1e00pa30BaTENbHOIO IUKIA 00pa30BaTEbHOM MPOrpaMMBbl CPEIHETO
npodeccuoHanbHOTO 00pa3oBaHus 1O creuuaibHocTh CecTpUHCKOE — JIETo
['ocynapcTBeHHOro  OIOPKETHOrO  MPO(ECCHOHATBHOTO  00pa30BaTEIbLHOTO
yupexaenus Pecnyonuku Jlarectan «JlepOeHTCKUI METUITMHCKUIN KOJICK UMEHU
I'"A. WnuzapoBa» (ouHoit Qopmbl 00yueHusi, Ha ©Oa3e OCHOBHOIO OOIIEro
oOpazoBanus) B cootBeTcTBUU ¢ PI'OC no cneunansuoctu 34.02.01 Cectpunckoe
JeJ0.

JlucuuiuinHa u3ydaeTcs Ha yriayOJeHHOM YpOBHE.

1.2. Hesu ¥ miIaHupyemMble pe3yJbTaThl OCBOCHUS JUCHUIINHBI
1.2.1. Hean v 3a7a4u TUCHUILTHHBI

@opMHUPOBAHUE Y CTYJCHTOB XUMHYECKOM COCTaBJISIIOIIECH €CTECTBEHHO-
HAy4YyHON KAapTUHBI MHpAa KaK OCHOBBI MPUHATHUS PEIICHWA B >KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYaLIUSIX, OTBETCTBEHHOTO MOBECHUS B MPUPOTHON Cpeie.

3amavyu QIUCHMILIMHBI:

1) chopmMupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTECH MPOTEKAHUS XMUMHYECKHUX
IIPOLIECCOB U SIBIICHUU B OKPYXAIOIIEH Cpele, LIETOCTHOW HAYYHOU KapTUHBI MUDA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs MPOBOJAUTH pACUEThl MO XUMHYECKHM dopmyiaM U
YpaBHEHUSAM XMMHUUYECKUX pPEaKluid, IUIAHUPOBATb M  HMHTEPIPETUPOBATH
PEe3yAbTAaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKA TPOBEACHUS XUMHYCCKUX SKCIICPUMCHTAIBHBIX
MCCJIeIOBaHM C COOIIO/IEHNEM MPaBUII 0€30MMaCHOTO OOpAIeHHs C BEIECTBAMHU U
1a60paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS aHATU3UPOBAThH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTD
1 00001aTh UHPOPMAIUI0 XUMUUECKOTO XapaKkTepa U3 pa3IndHbIX HCTOYHUKOB;

5) cpopMupoBaTh yMEHUS IPOTHO3UPOBATH MOCIEICTBUAS CBOCH IESITEIIEHOCTH
U XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMUpOBaTh MTOHUMAHHUE 3HAYMMOCTH JIOCTHKEHUH XUMUYECKOW HAYKH H
TEXHOJIOTUH JIJIsl pa3BUTHUS COLMATIBLHON U MMPOU3BOJICTBEHHOM cdep.

1.2.2. TIlnanupyemblie Ppe3yJbTaTbl OCBOEHUS  001Ie00pa3oBaTeIbHOM
aucUILIMHLI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Koan

Iliianupyembie pe3yJibTaTbl OCBOCHUS AN CIUILIHUHbI

HAaUMEHOBaHMe
(popmupyembix OO0uue JUcCUMIIMHAPHbIE

KOMIIETeH LM H
OK 01. B yacT TPy10BOro BOCIMTAHUA: - BJIAJIETh CUCTEMOM XUMHUYECKUX 3HAHHM, KOTOpas
Bri6upats - TOTOBHOCTh K TpYyAY, OCO3HaHUE IEHHOCTH | BKIIOYAEeT: OCHOBOIIOJIAraoIIne MOHSTHUS
CHOCOOBI MacTepcTBa, TPYyA0Jt00ue; (XMMUYECKHI ~ 3JEeMEHT,  aToM,  dJJEKTPOHHas

pelIeHus 3aaau
npodeccroHaIbH
OU NeATEIILHOCTH
IPUMEHUTEITBHO
K pa3InuyHbIM
KOHTEKCTaM

- TOTOBHOCTb K AaKTUBHOM  JESATEIbHOCTU
TEXHOJIOTUYECKON U COITMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh WMHUIIMUPOBATh, IUIAHUPOBATH W
CaMOCTOSITEJILHO BBITIOJHATH TAKYIO JEATEIbHOCTD;
- UHTEpeC K pa3IMYHBIM chepam
npodeccuoHaIbHOM 1eITeTbHOCTH,

OBialeHNe  YHUBEPCAJIBHBIMH  y4eOHBIMH
NMO3HABATEeJIbLHBIMH JeHCTBUSMM:

a) 0a3oBble JIOrHYecKue JeicTBUSI:

- CaMOCTOSATEIHHO dbopMynrpoBaTh u
aKTyaJIM3upoOBaTh MTPOOJIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBI NpPU3HAK WU
OCHOBaHMS I CpPaBHEHHMS, KilacCUPUKAIUU U
000011IeHHS;

- ONpefensaTh Uenu JeATEeNbHOCTH, 3aJaBaTh
rapaMeTpbl U KPUTEPUU UX JOCTHKECHUS;

00oji0uKa atoma, s-, P-, d-3JEKTPOHHBIC OpOHUTAIH
aTOMOB, WOH, MOJICKYIIa, BaJICHTHOCT,
AIIEKTPOOTPULIATEIILHOCTh,  CTENEHb  OKUCIICHUS,
XUMHUYECKas CBsI3b, MOJIb, MOJIIpHas  Macca,
MOJISIPHBIN o0beM, yTIEPOIHBIN CKEJIeT,
byHKUIMOHANBHAS TpyNNa, pagukal, H30Mepus,
U30MEphl,  TOMOJIOTMYECKHH  psAll,  TOMOJIOTH,
YIIEBOAOPObI, KHUCIOPOA- H  a30TcoJepKallue
COCJIMHEHHUSA, OWOJIOTMYECKH AaKTHUBHBIE BEIIECTBA
(yrneBojapl, >KHUpBI, O€JIKH), MOHOMEp, IIOJHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIIMHEHHUSA, KPUCTAIMYECKas pEeIIeTKa, THIIbI
XUMUYECKUX peakiuit (OKUCIUTENBHO-
BOCCTAHOBHUTEIIbHBIE, 35K30- M 3HIOTEPMUYECKUE,
peakiMu MOHHOTO OOMEHa), PacTBOP, AIEKTPOIUTHI,
HEAJIEKTPOJIUTBI, JIEKTPOJIUTHYECKAsT ITHCCOLMAIINS,
OKHUCITUTEND, BOCCTAHOBUTEIIb, CKOPOCTh
XUMUYECKOW peaklnH, XUMHUYECKOE paBHOBECHE),




- BBISIBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEUHUS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBBI B ACATEILHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB 1IEJsIM, OIICHUBATH
PHUCKH TIOCIIEICTBUH JEATETbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUN
KU3HEHHBIX MPOOIEM

0) 0a3oBbIe HCCIe0BaATEIbCKUE IEHCTBUS:

- BJIaJICTh HABBIKAMH Y4YEOHO-UCCIIEI0BATEILCKOM
" MIPOCKTHOM TIeSTCIbHOCTH, HaBBIKAMH
paspelnieHus mpooseM;

- BBISABJIITh TPUYUHHO-CIICJICTBEHHBIC CBS3M U
aKTyaJu3MpOBaTh 3aJ71a4uy, BBIJBUTATh TUIIOTE3Y €€
peleHus, HaXOJIUTh apTyMEHTBI TUISt
JTI0OKa3aTeIbCTBA CBOUX YTBEPIXKIEHUM, 3a/1aBaTh
napaMeTphl ¥ KpUTEPUHU PEIICHUS;

- aHAJIM3UPOBATh TOJIYUYCHHBIE B XOJE€ pEIICHUS
3a/1a4d PE3yIbTaThl, KPUTUYCCKU OIIEHUBATh HMX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MCHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTh 3HAHMS B MO3HABATEIBbHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEICATCIIbHOCTH,

- yMETh MHTETPUPOBATH 3HAHUA W3 Pa3HBIX
MpeIMETHBIX 00JIacTeil;

TEOPUH U 3aKOHBI (TEOPUS XUMHYECKOT'O CTPOCHHS
oprannuyeckux Bemects A.M. byrtnepoBa, Teopus
DJIEKTPOJUTUYECKON TUCCOUMALINU, TEPUOIUYECKUI
3akoH JI.W. Menpeneena, 3akoH COXpaHEHHSI MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMHH,
(baKkTOJIOTMYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe,
MOJIydeHUH U 0e30MacHOM  UCIOJIb30BaHUU
BAKHEHIINX HEOPraHWYECKUX U  OPraHUYECKUX
BCIIECTB B OBITY M MPAKTUYECKOW NESATEIHHOCTHU
YEJIOBEKA;

- YMEThb BBISBISATh XapaKTEpHbIC TMPU3HAKU U
B3aUMOCBSA3b HW3YYECHHBIX TMOHSATUM, MPUMEHATH
COOTBETCTBYIOILLME MOHATHUS IIPU OIUCAHUN CTPOCHUS
M CBOWCTB HEOPraHWYECKUX U OPraHUYECKUX
BEILIECTB U UX IIPEBPALICHUN; BBISBIISATH B3AUMOCBS3b
XUMHUYECKUX 3HAHUU c MOHATUAMU u
IIPEJACTABICHUSMUA  JIPYTUX €CTECTBEHHOHAYYHBIX
IIPEAMETOB;

- YMETh HCHOJIb30BaTh HAMMEHOBAHUS XMMHUYECKUX
COEOMHEHUN MEXKIYHApOIHOTO coro3a
TEOPETUYECKOM M MPUKIATHOW  XUMHH U
TPUBHUAJIBHBIE HA3BaHUS  BAXKHEWIIMX  BEIIECTB
(aTHIEH, aIeTUJICH, TJIULEPUH, dhenou,
dbopmanpaerun,  yKCycHas — KHCIOTa,  TJIWIUH,
yrapHbI ra3, YIJEKUCIbId ra3, aMMHWaK, ramieHas




- BBIABHMIaTb  HOBBIE  WJEW, INpeayIararb
OPUTMHAIIBHBIE MTOAXO0/IBI U PEIICHUS;

- CIIOCOOHOCTH UX UCIIOIB30BaHUS B
[I03HABaTEJIbHON U COLIMATIbHOU IPAKTUKE

W3BECTh, HEraiieHas HW3BECTb, NHUThEBAs cojJa U
JIPYTUX), COCTaBIATH (OPMYJIbI HEOPTAHMYECKUX U
OpPraHUYEeCKUX BELIECTB, YPABHEHUS XHWMHUYECKUX
peakiuii, OOBACHATH HMX CMBICI; TMOATBEPKAATh
XapakTepHbIE XMMHUYECKHME CBOWCTBA  BEIIIECTB
COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMHU U 3aMUCSIMHU
YPaBHEHUN XUMUUYECKUX PEAKIIHM;

- YMETh YCTAHABIUBATH NPUHAJIEKHOCTH U3YUEHHBIX
HEOPraHUYECKUX M OPraHUYECKHWX BEIIECTB K
OMNpPEACICHHBIM KJaccaM W TpynmnaM COEIUHEHUM,
XapaKTepU30BaTh UX COCTAB U BayKHEHIIINE CBOICTBA;
ONpeaAesATh BUIbI XUMHYECKUX CBsI3eH
(xoBaJIeHTHA, VOHHAs, METaJJInYeCKasi,
BOJIOPO/IHASI), THUIIBI KPUCTAIMYECKUX PEIICTOK
BEILIECTB; KJIACCU(PUIIUPOBATH XUMHUECKHE PEAKITUU;
- chopMupoBaTh IPEACTABICHUSA: O MAaTEPHUATBHOM
€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX Y MO3HABAEMOCTH
SABJICHUM TIPUPOJIBI, O MECTE W 3HAYCHUU XUMHHU B
CUCTEME €CTECTBCHHBIX HAayK H €€ poJud B
00eCTIeYeHNH YCTOMYMBOTO PAa3BUTHS YEIOBEUYCCTBA:
B peleHnn npobiieM 3KOJIOTUYECKOMH,
SHEPreTUYECKOM U TMHUIIEBOM 0€30MacHOCTH, B
Pa3BUTHU MEIUIIMHBI, CO3JJAaHHUU HOBBIX MaTEPHAJIOB,
HOBBIX MCTOYHHMKOB DJHEPrud, B 0OCCICUCHUH
pALMOHAIBLHOTO MPUPOIONOJIL30BAHUS, B




(GbOopMHpPOBAaHUU MUPOBO33PEHUS U OOILEH KyIbTYpHI
YeJ0BeKa, a TaKXKe DKOJIOTHYECKH O00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM CPEJIE;
- BJIQJIETh CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIIre MTOHSTUS
(TOTIOJTHUTEIPHO K CHCTEME TIOHATHH 0a30BOr0
YpOBHS) - M30TOMBI, OCHOBHOE U BO30YXKICHHOE
COCTOSIHUE  aroMa, TUOpuau3aius  aTOMHBIX

opbuTane, xumudeckas cBsazp ("G " u "

, KpaTHBIC
CBSI3M), MOJISIpHAsl KOHIIGHTpAIWsi, CTPYKTypHas
dbopmyna, uzomepus (CTpyKTypHasi, reoMeTpuyIecKast

(uMc-TpaHCc-U30Mepusi), TUIbI XUMUYECKUX PEaKIui

(roMmo- W TreTeporeHHnle,  OOpaTHUMbIE U
HeoOpaTUMBbIE), PAcCTBOPHI (MCTUHHBIE, AUCIIEPCHBIE
CUCTEMBI), KPUCTAJTOTHIPATHI, CTEeTIeHb

JUCCOIIMAIINH, 3JIEKTPOIU3, KPEKUHT, PUGOPMUHT);
TEOPHUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIHNE B OCHOBE
NOHUMAaHHUsI ~ NPUYUHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBICHUH, COBPEMEHHBIE MPE/ICTABICHUS
O CTPOEHUU BEIIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U
HAJMOJIEKYJISIDHOM  YPOBHSIX; TMPEICTABICHUS O
MeXaHU3Max XUMUAYECKUX peakiui,
TEPMOANHAMUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSAX HUX MPOTEKAHUS, O XUMHUYECKOM




paBHOBECHH, JUCTIEPCHBIX CUCTEMAX,
(baKkTOJIOrMUYeCKUE CBEJEHUS O CBOMCTBAaX, COCTaBe,
MOJIydeHHUH U 0e30MacHOM  UCIOJIb30BaHUU
BOKHEUIINX HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW JESATEIHLHOCTH
YeJIOBEKA; o01mux HAY4HBIX MIPUHIIUTIAX
XUMUYECKOr0  TPOM3BOJCTBA  (Ha  mpuMepe
MIPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHUaKa, METaHOJIa,
nepepaboTku HeDTH);

- YMETh TIPOBOJMUTH PACUYEThl MO XUMHYECKUM
dbopMmysaM U ypaBHEHUSM XUMHUUYECKHUX PEAKIUN C
UCIIOIb30BaHUEM (U3UYECKUX BEIMYMH (MacChl,
o0bema ra3os, KOJIMYECTBa BEILIECTBA),
XapaKTEPU3YIOIINX BEUIECTBA C KOJWYECTBEHHOMN
CTOPOHBI: pacyeThl MO HAXOKICHUIO XUMHUUYECKOM
dbopMysbl  BellecTBA; pacyeThl Macchl (00beMma,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEaKIUHU, €CIIU
OJIHO U3 UCXOJIHBIX BEIIECTB JAHO B BUJE PACTBOPA C
ONPEICIICHHOM MAacCOBOM JOJIEW PaCTBOPEHHOIO
BEILIECTBA WJIM JAHO B M30BITKE (MMEET MPHUMECH);
pacyeThl MacCoOBOM WM OOBEMHOH IOJIM BBIXOJA
MPOJYKTa PEAKIMU; pacdeTbl TerioBoro sddexra
peakiuii, 00beMHBIX OTHOIIICHUH T'a30B;

- yYMEeTb BBISBISITh XapaKTepHbIC TMPU3HAKK U
B3aUMOCBSI3b U3YYEHHBIX [MOHATHHI, MPUMEHSTH




COOTBETCTBYIOIIME MOHATHUS IPU OMUCAHUN CTPOECHUS
U CBOWCTB HEOPraHMYECKUX U OPTraHUYECKUX
BEILIECTB U UX MPEBPAIICHU; BBISBISATH B3AUMOCBSI3b
XUMHYECKUX 3HAHUI c MOHSATUSMU u
NPEICTaBICHUAMH JPYTUX NOpeIMETOB ajid OoJee
OCO3HAHHOTO TMOHUMAaHUSI U OOBSICHEHUS CYIIHOCTH
MaTepuaJbHOrO0 €AMHCTBA MHpPA; HCIOJIb30BaTh
CUCTEMHbIC XUMHUYECKUE 3HAHUS 1 OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBJICHU, UMEIOIINX
€CTECTBEHHOHAYUYHYIO IPUPOY;

- YMETh HCHOJIb30BaTh HAMMEHOBAHUS XUMHUYECKHX
COEJIMHEHU M MEXKIyHApPOIHOIO coro3a
TEOPETUYECKOM W MPUKIAJHOW  XUMHUM U
TPUBHUAJIBHBIE HA3BAaHUS BEIIECTB, OTHOCSILIUXCS K
W3YUYEHHBIM KJ1accam OpraHUYECKUX U
HEOPraHMYECKUX COEMHEHHI; UCIIO0JIb30BaTh
XUMHUYECKYI0 CUMBOJUKY ISl COCTaBJICHHUS (Hopmyn
HEOPraHMYECKUX  BEUIECTB, MOJEKYISIPHBIX U
CTPYKTYPHBIX  (pa3BEpHYTHIX, COKpAIIECHHBIX H
CKEJIETHBIX) (OPMYJT OpPraHUYECKHX  BEIECTB;
COCTAaBJIATh YPAaBHEHHS XHMHUYECKUX pEakUud W
packppiBaTb ~ MX  CYLIHOCTb.  OKHUCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX peaxkunit MOCPECTBOM
COCTaBJICHUS 3JIEKTPOHHOIO OallaHCa ATUX PEaKIIUil;
peaknuii MOHHOTO OOMEHA TMYTEeM COCTAaBJICHHUS X




MOJHBIX M COKPAILCHHBIX HOHHBIX YPaBHEHHUI;
peakuum TUAPOIIU3A, peakuin
KOMILIEKCOOOpa30BaHUs (Ha npuMepe
TUAPOKCOKOMIUJIEKCOB ~ ITMHKA W QJIIOMHUHHUSA);
MOATBEPK/IATh XapPAKTEPHbIE XUMUYECKHUE CBOMCTBA
BEIIIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU U
3aMUCSIMU YPAaBHEHUM XUMUYECKUX PEAKIUIA;

- yMeTh KJaccUpUIMPOBATH HEOPraHUUYECKUE W
OpPraHUYEeCKHE BEIIECTBA M XUMHUYECKUE PEaKIIHH,
CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTCPUH
U1 KJacCU(PUKAIMK  U3Y4aeMbIX  XUMHYECKUX
O00OBEKTOB; XapaKTepHU30BaTh COCTAB M BaKHEUINIHE
CBOMCTBa BEILECTB, MIPUHAJIEKAIUX K
ONpENENEHHBIM KJlacCaM M TpYyIIlaM COEIUHEHUI
(mpocTheie BeHIECTBa, OKCUABL, THAPOKCHUIBI, COJH;
YTJIEBOJIOPOJIBI, TPOCThIE 3PHUPHI, CIIUPTHI, (HEHOJBI,
aNbJIeTUAbl,  KETOHBI,  KApOOHOBBIE  KHUCJIOTHI,
CIIOXHBIE A(MUPBI, JKUPBI, YIJIEBOAbI, AMHHBI,
AMUHOKHUCJIOTHI, O€NKH); TNPUMEHATh 3HAHUA O
COCTaBe 151 CBOMCTBAaxX BELIECTB TS
DKCIEPUMEHTAJIbHOU IIPOBEPKU TUIIOTE3
OTHOCUTEJIBHO  3aKOHOMEPHOCTEHW  IPOTEKaHUs
XUMHYECKUX  pEaklud WU OPOTHO3UPOBAHUS
BO3MOXHOCTEUN UX OCYILIECTBIICHUS;

- YMETh NOATBEPKIATh HA KOHKPETHBIX IMpPHUMEpaAX




XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH
OPraHUYEeCKUX COCIMHEHWW OT KPATHOCTU M THUIA
KoBajieHTHOM cBsi3M ("T " m ""), B3AUMHOTO BIUSHHS
aTOMOB U TpPyNI aTOMOB B MOJIEKYJIAX; & TaKXeE OT
OCOOCHHOCTEH peanu3aliu pa3IuyHbIX MEXaHU3MOB
MPOTEKAHUSI PEAKIUH;

- YMETh XapaKTE€pU30BaATh JJIEKTPOHHOE CTPOECHUE
aTOMOB (B OCHOBHOM U BO30YKJI€HHOM COCTOSIHUU) U
MOHOB XHWMHUYECKUX 3JIEMEHTOB 1 - 4 mepuoaos
[Tepuoguueckoii cucremsl .M. MenneneeBa u ux

n.n

BAJICHTHBIC BO3MO’KHOCTH, HUCIIOJIB3ysA IIOHATHA S,

P

YPOBHH, 00BACHATH 3dKOHOMCPHOCTHU H3MCHCHUA
CBOMCTB XUMHUYECKHUX AJIEMEHTOB U 06pa3yeMI>Ix MU
COCI[I/IHGHI/Iﬁ I10 MMCpHUOaaM U I'pyIIIiaM;

"d-snexTpoHHBIE" OpPOUTATH, DHEPIETHUCCKHE

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIE
CpeIICTBa MOUCKA,
aHanu3a u
HWHTEPIpETalun
uHbOpMaIIH, 1
WH(OPMAITMOHHBI
€ TeXHOJIOTUH JIJIS

B 06s1acTH IEHHOCTH HAYYHOI'0 MIO3HAHMSL:
- c(hOpMHPOBAHHOCTH MHUPOBO33pPEHU,

COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO

pa3BUTHSI HAayKd U OOIIECTBEHHOM IPAKTUKH,

KYJIBTYP,
CHOCO6CTBYIOIHCFO OCO3HAHHUK CBOCTO MECTa B

OCHOBAHHOTI'O Ha Auajaorce

MOJIMKYJIBTYPHOM MUPE;

- YMETh IUIAHUPOBATh W BBIIOIHATH XUMHYECKUU
HKCIEPUMEHT (IPEBPALLICHUS OPTaHUYECKUX BEIIECTB
IIPY HarpeBaHWU, IOJYy4YEHUE STUJICHA U U3YYCHUE
€ro CBOWCTB, KAYECTBCHHBIE PEAKLIMH HA aJIbICTUbI,
KpaxMmall, YKCyCHYIO KHUCJOTY; A€HaTypalusi OeIKOB
IpU HArpeBaHWU, LBETHbIE pPEaKUUH OEJIKOB;
MPOBOJIUTh PEAKIIMM MOHHOTO OOMEHa, OMpEAENsITh
Cpeay BOJIHBIX paCTBOPOB, KAYECTBEHHBIC PEAKIIMU HA

cynb(har-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KaTHOH




BBITIOJTHEHUS
3aja4

npodecCuoHaNIbH
OH JeSATEIIbHOCTH

- COBEPLICHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOM
KYJIbTYpPbl KaK CpPEICTBA B3aUMOJECUCTBUS MEXKIY
JIFOABMHU Y TIO3HAHUS MUPA;

- OCO3HAHHWE LEHHOCTH HAYYHOU AEATEIbHOCTH,
TOTOBHOCTbH

OCYLIECTBJISITh ~ MPOEKTHYIO U

MCCIIEJIOBATEIBCKYIO JeSATEIBHOCTD
WHAVBUAYAJIBLHO U B TPYIIIIC;

OBiageHne  yYHUBEPCAJIbHBIMH  y4e€OHBIMH
MO3HABATEJIbLHBIMH JeHCTBUSIMM:

B) pabdora ¢ nHpopmauueii:

- BJIQJICTh HAaBBIKAMH TOJIYYCHHUS MH(OpMAIUU U3
UCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOSTEILHO
OCYIIECTBIIATH MOWCK, aHAIHN3, CHCTEMATH3AIUIO 1
MHTEPIpETalnio HHPOPMAITUH PA3THYHBIX BHIOB U
dopM TpencTaBIeHUs;

- CO3/1aBaTh TEKCTHl B Pa3IUYHBIX (opMaTax C
y4eTOM Ha3HaueHWs WHGOpPMAUU W IEJICBOU
ayIUTOPUH, BBIOWpPAs ONTUMAIBHYIO  (opMy
NPEICTABIICHUS U BU3YAIIH3AIIHH;

- OLICHMBATH

AOCTOBCPHOCTb, JICTUTHUMHOCTD

I/IH(bOpMaHI/II/I, €C COOTBCTCTBHUC IIPAaBOBBIM H
MOPAJIbBHO-3THYCCKHUM HOPMAM,

- HCIIOJB30BaThb CpPCACTBaA I/IH(l)OpMaI_[I/IOHHI)IX n
KOMMYHHKAIIMOHHBIX TEXHOJOTUH B PCUICHUU

KOI'HUTHUBHBIX, KOMMYHHKATHUBHBIX n

aMMOHMSI;, pEIIaTh 3KCIEPUMEHTAIBHBIE 3aJa4yd 1O
teMaMm "Metamibl" u "Hemeramisl") B COOTBETCTBUU

C IIpaBUJIaM1 TCXHHUKHU 0e30IMacHOCTH Ipr

OOpallleHu C BEIIeCTBAaMU U J1aOOPATOPHBIM

000py0OBaHUEM; MPECTABIATh pe3yJIbTaThI
XUMHUYECKOT0 JKcrepuMeHTa B (opme 3amucu
YpaBHEHUW  COOTBETCTBYIOIIMX  peakuul  u
dbopmMynupoBaTh  BBIBOJBI HAa  OCHOBE  AITHUX
PE3YNBTATOB;

- YMETh aHAJIU3UPOBATh XUMUUECKYIO HH(OPMAIIUIO,
MOJIy4a€MYI0 U3 Pa3HbIX HCTOYHUKOB (CPEaCTB
MaccoBoi uH(popmaIuu, cetb UHTepHET u npyrue);
- BJIaJIETb OCHOBHBIMHU METO/IaMH HAyYHOT'O MIO3HAHMUS
BEUIECTB M XHMHUYECKUX SIBICHUN (HaOII0JeHue,
U3MEpEeHne, HIKCIIEPUMEHT, MOJIETUPOBAHNUE);

- yMeTh TMPOBOJAUTH pACUYEThl MO XUMHUYECKHUM
dbopMynamM U ypaBHEHUSAM XUMHUYECKUX PEAKIUN C
UCIIOJIb30BaHUEM buznueckux BEJIMYMH,
XapaKTepU3yIOIINX BEIIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpPMaJIbHBIE YCIIOBHS)
ra3oB, KOJMYECTBA  BEIIECTBA;  HCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAaHWS [JI1 MPUHATHS
pelIeHUd B KOHKPETHBIX >KU3HEHHBIX CHUTYalUSX,
CBSI3aHHBIX C BEUIECTBAMU U UX NPUMEHEHUEM;

- YMCTb CaMOCTOATCIIbHO IINIAaHUPOBATb U IIPOBOIUTD




OpraHW3allMOHHBIX  337a4 C  COOJIIOJEHUEM
TpeOOBaHUM SPrOHOMUKHU, TEXHUKU 0€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHus,

UH(OPMAIITMOHHOU

IIPpaBOBBIX U

TUYECKUX  HOPM, HOpPM
0e30IacHOCTH;

- BJIaJIETh HABbIKAMU PACIO3HABAHUS U 3AIIUThI
uH(popMaIu, “THPOPMaLMOHHOMN 0€30MacHOCTH

JIUYHOCTH,

XUMHYECKUH SKCTICPUMEHT (TIOJyYeHUE W HU3yUYCHUE
CBOWMCTB HEOPTaHUYECKUX U OPTAaHUUECKHUX BEIICCTB,
KauyeCTBEHHBIC PEaKIMK YTJICBOJIOPOIOB Pa3IMIHBIX
KJIACCOB W KHCIOPOJCOACPKAIINX OPTraHUISCKUX
BCIIECTB, PEIICHHUE SKCICPUMEHTAIBHBIX 3a7a4 I10
pacro3HaBaHUIO HEOPTaHWYCCKUX W OPTaHMYECKHX
BEILIECTB) C COOJIIOJICHUEM TMpaBWi 0E€30MacHOro
oOpamieHust ¢ U J1abopaTOPHBIM

000pyI0BaHHEM,

BEILIECTBAMU
bopmyIUpoBaThH uenu
UCCIIEIOBAHUS, TIPEAOCTABIATh B pa3iuuHou dopme
pe3ysbTaThl  JKCIEPUMEHTa, AaHAJIU3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTH;
- YMETh OCYIIECTBJATH LEJICHANPABICHHBINA IOUCK
XUMHYECKOU HHMDOPMAIIUHU B PA3TUYHBIX HCTOYHUKAX
(Hay4yHas ¥ y4eOHO-Hay4dHas JUTEpaTrypa, CpeicTBa
MaccoBoii uHpopManmu, cetb HTEpHET U Jpyrue),
KPUTHUYECKHU aHaJU3UPOBATh XUMUYECKYIO
nHpopManmio, nepepadaTpiBaTh €€ U UCIIOJIL30BaTh B
COOTBETCTBUH C ITOCTABJIICHHOW yueOHOH 3a/1a4uei;
- BJAQJETh CUCTEMOW 3HAHUM O METOJax HAay4YHOIO
IIO3HAHUs SBJICHUM MPUPOABI, HCIIOIB3YyEMBIX B
€CTECTBEHHBIX HAyKaX MU YMEHUSMH MPUMEHSTH 3TH
3HAHUS MPU DKCIEPUMEHTAIBHOM HCCIENOBAaHUU
BEIIECTB U JJIsI OOBSICHEHHS] XUMUYECKUX SIBIICHUH,
MpUPOAE  MPAKTHYECKOU

NMCIOIITHUX MCCTO B




JICSITEIbHOCTH YE€JIOBEKA U B IIOBCEIHECBHOM KHN3HU,

OK 04.
O¢pdexTuBHO
B3aUMOJENCTBOBA
Th ¥ pabOTaTh B
KOJUIEKTHBE U
KOMaH/1e

- T'OTOBHOCTH K
CaMOCTOATCIIBHOCTH U CaMOOIIPCACIICHHIO,

CaMOpPa3BUTHIO,

-OBJIaJICHNE HaBBIKAMH y4eOHO-
UCCIIEOBATENBCKONW, IMPOECKTHOM W COLMAIBHOU
NeSATeNIbHOCTH;
OBiaanenne YHHBEPCAJIbHBIMH
KOMMYHHUKATUBHBIMHU 1eHCTBUSIMH:

0) coBMecTHAasl 1eATEJIbHOCTD.

- TIOHUMAaTh U HCIOJb30BaTh IPEUMYIIECTBA
KOMaH/IHOW U UHJIUBUAYaJIbHOU pabOTHI;

- INPUHUMATH LIEJIM COBMECTHOW JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPJAWHUPOBATH JECHCTBUA MO
€€ JOCTMKEHHUIO: COCTaBIIATh IUIaH JEHCTBHIA,
pacrpenensaTh pojid ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX1aTh Pe3yIbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHUPOBaTH M BBIMOJHATH pPabOTy B
YCIIOBUSIX peanbHOro, BUPTYaJIbHOTO u
KOMOWHUPOBAHHOTO B3aUMOJICUCTBHS;

- OCYWIECTBIATH MO3UTHBHOE CTPATETHYECKOE
NOBEJCHUE B PA3JIMYHBIX CUTyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaxeHue, ObITh THUIIUATUBHBIM
OBiaeHne yHUBepCcAJIbHBIMHU PEryJIATUBHBIMHU
AeCTBUAMM:

T) NPUHSITHE Ce0sl U APYTUX JIIO/Ieii:

- YMETh IUIAHUPOBATh M BBIOITHATH XUMHYCCKHM
AKCTIIEPUMEHT (TPEBPAILCHUS] OPTaHUYECKUX BEIIECTB
Py HArpeBaHUU, MOJy4YEHUE ITHICHA M H3y4YCHHUE
€ro CBOMCTB, KAYECTBEHHBIC PEAKIIMHU Ha aJIbJICTU/IbI,
KpaxmaJl, YKCYCHYIO KUCJIOTY; J€HaTypaius OeiIKoB
NpU HArpeBaHWU, [IBETHBIE pEaKIUU OECJIKOB;
MPOBOJIUTH PEAKIIMU HOHHOTO OOMEHa, OMpeAeisTh
Cpeay BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUY HA
cynbdar-, kapOoHAT- U XJIOPUA-AaHUOHBI, HA KAaTHOH
aMMOHHUS; pelaTh IKCIEPUMEHTAIbHbBIE 3aJlaud TI0
temaM "Mertamisl" u "Hemeraiuibl") B COOTBETCTBUU
C  TMpaBWIaMU npu

TCXHHUKH 0e301acHOCTH

06paH_I€HI/II/I C BCIOICCTBAMHU H Ha60paT0pHBIM

000pyIOBaHHUEM; PEACTaBIATh pEe3yIabTaThI
XUMHYECKOTO OJKCIIepUMEHTa B (opMe 3amucH
YpaBHECHUU COOTBETCTBYIOIIUX  PEAKIUU 51
dbopMynupoBaTh  BBIBOJBI HAa  OCHOBE  OTUX
pe3yJIbTaTOB;

-YyMETh CaMOCTOATENBHO IUIAHUPOBATh U IPOBOJAUTH
XUMUYECKUI 3KCIEPUMEHT (TIOJIyYEeHUE U H3yUeHUE
CBOWCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB,
KAQUEeCTBEHHBIE PEAKIMU YIJIEBOJOPOAOB PA3IMYHBIX
KJIACCOB M KHUCJIOPOJCOJEPKAMMNX OPTraHUYECKUX
BEIIIECTB, PEUICHUE 3KCIEPHUMEHTAIBHBIX 3a7ay 10




- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIIOJIeH
MIPU aHAJIU3€ Pe3yJbTaTOB JICSITEILHOCTH;

- MpU3HABATh CBOE MPABO U MPABO JIPYTUX JHOJIEH
Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C
MO3UIIUH IPYTOr0 YeJIOBEKa;

pacno3HaBaHUIO HEOPTAaHWYECKUX W OPTaHUYECKHUX
BEILIECTB) C COOJIIOJICHUEM TMpaBWil 0E30MacCHOro
oOpamieHuss ¢
000pyI0BaHHEM, dbopmynupoBaTh nenu
WCCJICIOBAHUS, TIPEIOCTABISITh B pa3InuHOi (popme

BELIECTBAMU U  J1TAOOPATOPHBIM

PE3YJIbTAThI OKCIICPUMCHTA, AHAJIIM3UPOBATH )51

OLCHUBATH UX NOCTOBCPHOCTD,

OK 07.
ConencTBoBaThH
COXpaHEHHIO
OKpYKAroIIen
cpenbl,
pecypcocOepexe
HUIO, TPUMEHSTh
3HaHUS 00
U3MEHECHHUH
KJIMMarTa,
IPUHIIAITBI
OepEKIINBOTO
MIPOU3BOJICTBA,

s HexTUBHO
JEUCTBOBATH B
Ype3BhIYANHBIX
CUTYyalusxX

B o0/1acTH 3K010rH4€CKOr0 BOCIIUTAHUS:

- c(hOPMHUPOBAHHOCTH DKOJIOTMUYECKOU KYJIBTYpHI,
NOHUMAHUE BIIUSHUSA COLMAIBbHO-DKOHOMHUYECKUX
IIPOLIECCOB  Ha
cpenbl,
XapakTepa 3KOJIOrMYeCKUX Ipodiem;

- IUIAHUPOBAHUE U OCYILECTBICHUE IECUCTBUU B
OKpY)KaIOLIEd Cpele Ha OCHOBE 3HAHMA LENeH

COCTOSIHWE  INIPUPOJHOU U

COIIPIaHBHOﬁ OCO3HAHHUE TIJI00aJIBLHOTO

YCTOMYHMBOTO Pa3BUTHUS YEIOBEUYECTRA;

AKTUBHOE HENPUATUE ACUCTBUM, MPUHOCIIINUX BPEI
OKPY’KAIOIIEH CPEAE;

- yMEHHE TPOTHO3UPOBATH HEOIATONPHUATHBIC
JKOJIOTMYECKUE TOCJIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN, IPEAOTBPALIATh UX;
OIbITa

- pacimmpenue NEATENIbHOCTH

9KOJIOTHYECKOM HAIIPaBJICHHOCTH,

- chopMUpOBaTh MPEICTABICHUS: O XUMHYECKOU

COCTaBIIAIOIICH  €CTCCTBCHHOHAYYHOW  KapTUHBI
MUpa, POJIM XUMHUH B ITO3HAHWH SIBJICHUH TIPUPOJIBI, B
(GbOpMHUPOBAHUN MBIIIJICHUS W KYJBTYPHl JIMYHOCTH,
ec (DYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM
JUTSL PEIICHUs] PAKTUYECKUX 3a]1ad U HKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIICHHSI K CBOEMY 3/I0POBBIO M
PUPOJHOM CpeJie;

- yMeThb coONIoAaTh TMpaBUiia  DKOJIOTHYECKH
11eJeco00pa3Horo IMOBEICHUS B OBITY U TPYIOBOM
NESATETHHOCTHU B LIETISIX COXPAHEHUS! CBOETO 3710POBbS
U OKDPYXKAIOIIEW MPUPOJHOM CpEIbl, YYHUTHIBATH

OIIaCHOCTb BOBHﬁﬁCTBHH Ha JKHBBIC OpPIaHHU3MBbI

ONPEACIEHHBIX  BELIECTB, IIOHUMAasi  CMBICI
IOKa3aTesist IpEeAEIIbHOM JIOITyCTUMOM
KOHIICHTPALINH;

- yMETh NOPOTHO3UPOBATH, AHAIM3UPOBATH U

OLIEHUBATH C MO3UILIUN DKOJIOTMYECKON OE€30IMaCHOCTH




- OBJIa/ICHHE HABBIKAMU y4eOHO-
HCCJIE0BATEIIbCKOM, IIPOCKTHON U COLIMAIIbHOM
NEATEIbHOCTH,

NOCJIEACTBUS ~ OBITOBOM W MPOU3BOJCTBEHHOM

NeATEeIbHOCTU YeJIoBeKa, CBA3aHHOM ¢ mepepadoTKoM
BEILIECTB; MCIIOJb30BaTh MOJIYYECHHBIE 3HAHUS IS

OPUHATHS ~ TPAMOTHBIX  pelIeHud mnpoliemM B

CUTyalusaXx, CBA3aHHBIX C XI/IMI/IGI\/'I;
- YMCTb OCO3HABATH OIIACHOCTH BOSI[CﬁCTBPISI Ha

KHUBBIC OpraHU3MbI OIIPCACICHHBIX BCIICCTB,

IIOHUMasn CMBICJI IIOKa3aTcad HpCI[CHBHOfI

HOHyCTHMOﬁ KOHICHTPAIIUH, U TIIOACHATH  Ha

npuMepax CIOCOOBI YMEHBUIEHUS U
NPEAOTBPAILICHUS] KX BPEIHOrO BO3JCUCTBUS Ha

OpTraHNU3M YCJIOBCKA.

I1K.1.2.
OOecneunBaTh
cOOJII0IeHNE
CaHWUTapHO-
SIIUIEMHOJIOTHYE
CKHX MPaBUJI U
HOPMAaTHBOB
MeIUITMHCKOM
OpraHu3aIiy, B
TOM 4YHCIIE
aKyIIepCcKo-
THHEKOJIOTHYECKO
ro pouIIs 1Mo

B 06s1acTH 3K0J10rMYE€CKOr0 BOCIIMTAHUS

- c(hOPMHUPOBAHHOCTH DKOJIOTHUYECKOU KYJIBTYpHI,
NOHMMAaHHUE BIUSHUS COIUATBHO-PKOHOMHUYECKHUX
IpOIECCOB  Ha

COCTOSIHUE€  NPUPOJHOU U

COITMAJIBHOM  Cpelpl, OCO3HaHHWE TJIO0ATLHOTO
XapaKTepa PKOJOTUUCCKUX MPOoOIeM;

- IUIAHUPOBAHHWE W OCYIIECTBICHUE JCHUCTBUU B
OKpPY’)KAIOWIEH CpelAe Ha OCHOBE 3HAHUS ILEei
YCTOWMYHMBOTO Pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HENPUATHUE NEUCTBUNA, TPUHOCSIIUX BPEL

OKPY’KAIOIIEH CpeaE;

- copMUpOBaTh NPEICTABICHUS: O XUMHUYECKOU
COCTABJISIFOILIE  €CTECTBEHHOHAyYHOU  KapTUHBI
MHUpa, POJIM XUMUHU B TIO3HAHUU SIBIICHUI TPUPOJIbI, B
GbOpMHUPOBAHUN MBIIIJIEHUS U KYJIbTYPbl JTHYHOCTH,
ee (PYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOM
JUISl pEUICHUs MPAKTUYECKUX 3a7a4 M HKOJIOTHUYECKHU
00OCHOBAaHHOT'O OTHOIIECHHSI K CBOEMY 370POBBIO H
MIPUPOJTHOM CpEJIE;

- yMeTh cOONIOAaTh TMpaBUia  DKOJIOTHYECKH
11e1€CO00pa3HOT0 TOBENCHUSI B OBITY W TPYIOBOM
JEATEIIbHOCTHU B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbsI
U OKpYXarolllel NPUPOJHOU CpEebl;

OIIaCHOCTb BOSI[GﬁCTBHH Ha JKHMBBIC OpPIraHHU3MbI

YUYUTbIBATb




BULY
eI TEIILHOCTH.

- yMEHUE TPOrHO3UpPOBATH HEOJIArONMPUSATHBIC
JKOJIOTMYECKUE TOCJIEACTBUS NPEINPUHUMACMBIX
JNEUCTBUN, IPENOTBPALLAT UX;

- paclupeHue OIlbITa

AKOJIOTMYECKON HaIpaBJICHHOCTH,

ACATCIIPHOCTHU

- OBJIQJICHUE HABBIKAMH Y4EOHO-
UCCIIE0BATEIBCKOW, TPOEKTHOW U COLMATIbHOMN
JESITEIIbHOCTH;

ONPEACICHHBIX  BEIIECTB,  IIOHUMAas  CMBICH
IOKa3aTelIst IIpEAEIbHON JIOIIyCTUMOM
KOHIICHTPALINH;

- yMeTb [POTHO3UPOBATH, AHAIM3UPOBATH U

OLICHUBATH C MO3UILIUNA PKOJIOTMYECKOM OE€30IMaCHOCTH

MOCJIEJICTBUSL ~ OBITOBOM W MPOU3BOJCTBEHHOM
NesTEeIbHOCTH YEJIOBEKa, CBA3aHHOM ¢ nepepaboTKomn
BEILIECTB; MCIIOJIb30BATh MOJIYYEHHBIE 3HAHUS IS
OPUHATHS ~ TPAMOTHBIX  peleHud mnpoliemM B
CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

- YMETh OCO3HAaBaTh OMACHOCTh BO3JEHUCTBUS Ha
YKUBBIE OPTaHU3MBbI OIIPEAECIICHHBIX BEILIECTB,
IIOHUMAasi CMBICJI II0Ka3aTells PeIeIbHON
JOIIyCTUMOM KOHLIEHTPALUU, U MOSCHATD Ha
npuMepax crocoObl YMEHbUICHUS U
IIPEAOTBPALLECHNS UX BPEIHOIO BO3IEUCTBUS HA

OpraHHU3M 4YCJIOBCKaA.




2. CTpyKTYypa H cojep:kaHue 00111e00Pa30BaTEIbHOM TUCHTUILINHBI « X UMHS»

2.1. O0bemM JUCHMINIMHBI M BUABI Y4e0HOU padoThl

Bup yyeOHol padoThI O0beMm B yacax
O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CHUATIIHHBI 196
B T.Y.

OcHOBHOE cogepKaHue 124
B T. 4U.:

TEOpeTuYecKoe 00ydeHue 74
MPAKTUYECKUE 3aHITHUS 32
8 M.4. KOHMPOJIbHbIE PAOOMbL 10
1ab0paToOpHBIC 3aHITHS 18
IIpodeccuoHaAIBHO-OPUEHTHPOBAHHOE COIEPKAHUE 54
(comep:kaHue MPUKJIATHOTO MOIYJIs)

BT. 4.:

TEOpEeTHIECKOE 00yUeHre 30
PAKTUYECKUE 3aHITHS 12
Ja00paTOpHBIC 3aHITHS 12

IIpome:kyTouHasi arTecTanus (3K3aMeH) 18




2.3. TemaTu4yeckuii iiad u cogep:xkanue qucuunannsl I1.01 Xumus

HaumenoBan Conep:kanmne yueOHOro MmaTepuasa (0CHOBHOE M NPO¢eCCHOHATILHO- Oomne ®opmupy
He pa3jesioB OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NMPAKTHYECKHE 3aHATUS, TPUKJIATHON M st:;leie
U TeM MOaYJIb 4acoB
HITUH
OcCHOBHOE CoepKaAHUE 92
Paznesn 1. OCHOBBI CTPOEHHUS BellleCTBA 6
Tema 1.1. OCHOBHOE COJepKaAHUE 4 OK 01
Crpoenne CoBpeMeHHas MOJIeTb CTPOCHHS aToMa. DJIEKTPOHHAsI KOH(DUTypaIys aToMa.
aTOMOB Knaccudukaiins XdMMAYECKUX IJIEMEHTOB (s-, P-, d-31eMeHThI). BaileHTHBIC JIEKTPOHBI.
XUMUYCCKUX  |BajneHTHOCTb. DJIEKTPOHHAS MIPUPOJIa XUMHUUECKOM CBSA3U. DJICKTPOOTPUIIATEILHOCTb.
a1eMeHTOB U |KoBaJieHTHasl CBs3b, €€ PA3HOBUIHOCTH M MEXaHU3MbI 00pa30BaHus (OOMEHHBIN U
npupoja JNOHOpPHO-aKIenTopHblii). NoHHas cBsA3b. MeTamunueckas cBsi3b. BogopoaHas cBs3b.
XUMUYECKON | MexXMOJICKYIApHBIC B3aUMOIEHCTBHS.
CBA3U N3oTonbl, 0CHOBHOE U BO30YK/IEHHOE COCTOSIHUE aToMa, THOPUAN3AIMsl aTOMHBIX
opOuTae.
Pemenue npakTHyecKkux 3aJaHuil Ha COCTABICHUE AIIEKTPOHHO-Tpaduueckux Gopmys
37eMeHTOB 1—4 nmepuoaoB.
Pemenue 3aganmii Ha UCIIOJIB30BaHNE XUMHUYECKON CUMBOJIMKY M Ha3BaHUHU
COEIMHEHUN 110 HOMEHKIIATYPE MEKIyHApPOIHOTO COK03a TEOPETUUECKON U
NPUKJIATHON XUMHUH ¥ TPUBUATBHBIX Ha3BaHUM JIJIS1 COCTABIICHUS XUMUYECKUX (HOPMYITT
JIByXaTOMHBIX COCTMHEHHUH (OKCUIOB, CYyIb()UI0B, THAPUIOB U T.I1.) U APYTUX
HEOPraHMYECKUX COCTMHEHUN OTAEIbHBIX KIIACCOB.
Teopernueckue 3aHaATHS 2
1. Teopetuueckoe 3ansitue Ne 1 «CTpoeHre aTOMOB XUMUYECKUX 3JIEMEHTOB. 2
[Iprpona XuMHYECKOW CBA3U»
IIpakTHyeckue 3aHATHS 2




1. ITpakTuueckoe 3ansTue Ne 1 «CtpoeHre aToMOB XUMHYECKUX 31eMeHTOB. [Ipupona

XUMHUYECKOU CBsA3U. PereHne npakTMyecKux 3a1aHuiiy 2
Tema 1.2. OcHOBHOE coJepKaHue 2 OK 01
Ilepuognyeck | [lepuonuueckas cucrema xumudeckux sneMenToB J[.M. MenneneeBa. duznueckuit OK 02
WU 3aKOH U cMmbicl [lepuoandeckoro 3akona J[.J1. MenneneeBa. 3akOHOMEPHOCTH U3MEHECHUS
tabmuua .M. | cBOWCTB XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX MMM IPOCTHIX U CIIOKHBIX BEIICCTB B
Menneneena COOTBETCTBUM C TOJIOKEHUEM XUMHUUYECKOr0 deMeHTa B [lepuoanueckoit cucteme.

MupoBo33peHuyeckoe u HayuHoe 3HaueHue Ilepuoanueckoro 3akona /1. 1.

Mengeneena. [Iporuossl I.1. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX

2JIEMEHTOB.

Penienre npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUIN HA XapaKTEepU3aLHIO

XUMHUYECKHX DJIEMEHTOB «MeTallinueckue / HeMeTaNINYECKHE CBOMCTBA,

AJIEKTPOOTPHULIATEILHOCTh U CPOACTBO K JIEKTPOHY XUMUYECKUX DJIIEMEHTOB B

COOTBETCTBUE C UX DJICKTPOHHBIM CTPOCHUEM U TOJ0KEHUEM B MEPUOIUUECKON

cucremMe xuMudeckux aieMeHToB /.. Menaeneenay.

IpakTHyeckue 3aHATHSI 2

1. ITpaktuueckoe 3anstue Ne 2 «Ilepuoguueckuit 3akoH u Tadiwmma J[. M. 2

Menneneesa»
Pasznen 2. XumMuueckne peakumu 10
Tema 2.1. OCHOBHOE cojiep:KaHne 4 OK 01
Turnbl Kiaccudukanys u TUIIBI XUMHYECKUX PEAKIMi C y4aCTHEM HEOPTaHUUECKUX
XUMHYCSCKUX BemrecTB. KoandyecTBeHHBIE OTHOMCHUS B XUMHAH. OCHOBHEIE KOJIMYSCTBECHHBIE
peakiuin 3aKOHBI B XMMUH U PACUETHI IO YPABHCHUAM XMMHUYECKHUX peakiuii. Moib Kak

eJIMHMIIA KOJInUeCTBa BemecTBa. MossipHas Macca. 3aKOHbI COXpaHEHUSI MacChl U
SHepruu. 3aKoH ABorajpo. MoJisipHbIii 00beM ra3oB. OTHOCHUTEIbHAS TUIOTHOCTh
rasos.

Peakinu komIiekcooOpa3oBaHus C y4acTHEM HEOPTaHWYECKUX BEIIECTB (Ha mpuMepe
TUJIPOKCOKOMITJIEKCOB ITUHKA W aJTFIOMUHUS).




CocraBieHue ypaBHEHHUI peaklMii COEJUHEHUS, PA3JI0KEHUs, 3aMEILICHHsI, OOMEHa.
YpaBHeHUS peakiinil TOpeHUs, HOHHOTO 0OMEHAa, OKUCJICHUS-BOCCTAHOBIICHUSL.
Pacuer KoMMUeCTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEIIECTB U MPOTYKTOB PEAKIIUH.
Pacuet koMMUeCTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMU COCTUHEHUS, €CITU OTHO
U3 BEIIECTB JaHO B M30BITKE W/WJIU COAEPKUT NMpuMecu. Pacuetr MaccoBoii uiu
00bEMHOM 10U BBIXOJIa MPOAYKTa PEAKIIUU COCTUHEHUSI OT TEOPETUUECKHU
BO3MOKHOT0. PacueT 00beMHBIX OTHOIIICHHH Ta30B. Pacuet Maccel (00beM,
KOJIMYECTBO BELIECTBA) MPOAYKTa PEAKIUH, €CIIM OJHO U3 BEIIECTB IaHO B BUJIE
pacTBopa ¢ OoNnpeeJIeHHON MacCOBOM J0Jei PaCTBOPEHHOTO BELIECTRA.

VYpaBHeHUs OKUCTICHUsI-BOCcCTaHOBNEeHUsI. CTenenb okucaeHus. OKUCIuTenb U
BOCCTaHOBUTEIb. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUK B TIPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEACATEIHHOCTH OpraHn3MoB. OKUCITUTEIBHO-
BOCCTAHOBHTEIIbHBIN MOTEHIIMAN cpeibl. COCTaBlIeHHE U YPaBHUBAHUE OKUCIUTEIBHO-
BOCCTAHOBHTEIIPHBIX PEAKIIMi METOAOM DJIEKTPOHHOTrO OanaHca. TunudHbie
HEOPraHUYECKUE OKUCIUTENN U BOCCTAHOBUTENH. DIIEKTPOIHN3 PACTBOPOB U
pacIuIaBoOB COJIEH.

Teopernveckue 3aHATHS

1. Teopetnueckoe 3ansTue Ne 2 « TUIBI XUMUYECKUX PEAKIIHIN

IIpakTH4YecKkue 3aHATHS

1. IIpaktrueckoe 3ansatue Ne 3 «CocTaBiaeHUE YpaBHEHU XUMUYECKUX PEAKIIUH.
YpaBHEHUS] OKUCIICHHUSI-BOCCTAHOBIICHHS »

NINININ

Tema 2.2.
DJIIEKTPOIUTHYE
cKas
JIACCOIHAIINAS U
HOHHBIM OOMEH

OcHOBHOE coaepKaHue

Teopust anekTponuTHUecKoi qucconuanuu. Peakiiuu nonHnoro ooMmena. CocraBieHue
peakiuii FOHHOTO OOMEHa MyTeM COCTaBIIEHUS WX MOJHBIX U COKPAIICHHBIX MOHHBIX
YPaBHEHHM.

[Munponus coneit. 3HaueHUE THAPOIN3a B OMOJIOTMYECKIX OOMEHHBIX MpOIIeccax.
[IpruMmeHenne rugpoin3a B TPOMBIIUIEHHOCTH.

OK 01




UccnenoBanue cpenbl pacTBOPOB CoJiel, 00pa30BaHHBIX CUILHBIMU U CIA0BIMU
MPOTOJIUTAMHU, U UX PEAKIIUN C paCTBOpAMU LIEJI0UU U KapOoHaTa HATpUS.
CocTaBneHne peakiui ruJIipoan3a CoJIeil.

Teopernueckue 3aHATHS 2

1. Teopetuueckoe 3ansTre No 3 «DNEKTPOIUTHUECKAS TUCCOLUAIINS U MOHHBIN 2

oOMen»

JlaGopaTopHble 3aHATHA 2

1. Jlaboparopnas pabota No 1 «Peakiuu ruapoanza. 2
KonTposabHas 1K

. Kontponbshas padora «CTpoeHue BelecTBa U XUMUYECKUE PeaKiuu». 2

padora 1
Paznen 3. CTpoeHue U CBOHCTBA HEOPTAHNYECKUX BENIECTB 24
Tema 3.1. OCHOBHOE CoJepKaHUE 8 OK 01
Knaccudpuxanu | IIpeamer HeOpraHWnIeCKoN XMMUK. B3aMMOCBsA3b HEOPTaHUYECKUX BEIIECTB. OK 02
A, Knaccuduxkanus Heopranndeckux BemecTs. [IpocThie U clioKHBIE BELIECTBA.
HOMEHKJIaTypa | OCHOBHBIE KJIACCHI CJIIOKHBIX BEIIECTB (OKCHUABI, TUAPOKCUIBI, KUCIOTHI, COJIH).
U CTPOCHHE HomeHknaTypa v Ha3BaHME HEOPraHUYECKUX BEUIECTB UCXOS U3 UX XUMHYECKON
HEOPraHUYCCKH | (hOpMYIIbl MITU COCTABIIEHNE XUMUYECKON (pOPMYIIbI HCXO/IS U3 Ha3BaHUS BEIIECTBA 110
X BEILIECTB MEKIYHApOJHOW WIIM TPUBUAIIBHON HOMEHKJIATypeE.

MexmoneKkysapHble B3auMoAeucTBUsI. KpucTamioruaparbl. ArperaTHble COCTOSIHUSA
BeniecTBa. Kpucrannuiyeckue u amop@Hbie BemecTBa. TUITBI KPUCTATUTMYECKUX
pemeTok (aToMHasi, MOJIEKYJIsIpHasl, HIOHHAs!, METaJUIMYecKas ). 3aBUCUMOCTb
(u3HUeCKrX CBOMCTB BEIIECTBA OT THIA KPUCTALITUYECKOM pemeTku. [Ipuanabl
MHOT000pa3usi BEIIECTB.

CoBpeMeHHBIE TPEJCTABICHUS O CTPOCHHHM TBEPIBIX, KHUAKUX M Ta3000pa3HBIX
BelIECTB. JKUaKne KprucTalbl.

Pemiennie 3amady Ha pacyer MaccoBOM JoiM (Macchl) XMMHUYECKOTO 3JIEMEHTa
(coenuHeHus) B MOJIEKyJe (cMech).




Pemenue npakTH4ecKuX 3alaHuid MO KJIacCU(PUKALMU, HOMEHKJIATYPE U XUMHUYECKUM
(opMysiaM HEOPraHUYECKHX BELIECTB Pa3jIMYHBIX KJIACCOB (HA3bIBaTh U COCTABIISTH
(opMyIIbl XMMUYECKUX BEILIECTB, ONMPEAEIATh MPUHAMIECKHOCTH K KIIACCY).
Ucrounuku xumudeckor napopmaiuu (HayqHasi 1 yaeOHO-Hay4yHas JIUTeparypa,
cpenctBa MaccoBoi uHpopmanuu, cetb Mutepuet u npyrue). [louck unpopmanmu no
Ha3BaHMIM, HICHTUPHUKATOPAM, CTPYKTYPHBIM (OpMyIIaMm.

TeopeTnyeckue 3aHATHS

1. Teopetuueckoe 3anstue Ne 4 «[Ipeqmer HeopraHudecko XuMuM. B3auMocBs3b
Heoprannueckux Bemects. Kinaccudukaims HeopraHmuecKux BEeNeCTB»

2. Teoperuueckoe 3ausiTue Ne 5 «MexMoIIeKyIsIpHbIE B3aUMOICUCTBUS.
Kpucraimornapatel. ArperatHple COCTOSIHUSI BEIECTBA

IIpakTHYecKkue 3aHATHS

[Ipaktuueckoe 3anatue Ne 4 «Pemenue 3agad Ha pacueT MaccOBOM JOJHM (Macchl)
XHMHUYECKOT0 3JIEMEHTA (COETUHEHMsI) B MOJIEKYJIE (CMECH).»

[TpakTuueckoe 3anstue Ne 5 «PemeHue mpakTHUECKUX 3alaHUH 10 Kiaccuukammm,
HOMEHKJIATYpe U XUMUYECKUM (HOpMyJIaM HEOPTraHUUECKUX BEIIECTB PA3TUUHBIX
KJIACCOBY

Tema 3.2.
dusuko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKHU
X BEIIIECTB

OCHOBHOeE coJIep:KaHue

16

OO6mume Guznyeckue U XUMUYECKUe CBOMCTBA MeTaioB. CriocoObl OTy4YeHHUS.
3HaueHUE METAJUIOB M HEMETAIIJIOB B IPUPOJIE U KUZHEICITEIBHOCTH YEIIOBEKA U
opranu3zMoB. Koppo3ust MeTasioB: BUIAbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIJIOB OT
KOPPO3HH.

OO6mue pu3nyecKkre 1 XUMHUYECKHE CBOMCTBAa HEMETAIUIOB. THUITHYHBIE CBOMCTBA
metauioB [Y— YII rpynn. Knaccudukamnust 1 HOMEHKIIaTypa coeuHEHUI
HeMeTauioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B TIPUPOJIE.

3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEIMHEHUH, BBICIIIMX OKCHJIOB U TUAPOKCHJIOB.

CocraBiieHle ypaBHEHUN XUMHUUYECKUX PEAKIIMM C y4aCTUEM HPOCTHIX U CIIOAKHBIX
HEOPTaHWYECKUX BEIMIECTB: OKCHIOB METAJJIOB, HEMETAJNIOB U aM()OTEPHBIX

OK 01
OK 02




3JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAHUI U aM(DOTEPHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

UccnenoBanne GuU3NUECKUX U XUMUYECKUX CBOMCTB METAJIJIOB U HEMETAILJIOB.
Pemenne skcniepuMeHTAIBHBIX 3a7a4 10 CBOMCTBAM XUMHUYECKUM CBOMCTBAM
METAJUIOB U HEMETAJIJIOB, 10 PACIIO3HABAHUIO U TTOJYYEHHUIO COEJUHEHUN METAJIIIOB U
HEMETAJIOB.

Teopernueckue 3aHaATHS 12
1. Teopernueckoe 3anatue Ne 6 «OOume ¢Qusnyeckne M XUMHYECKHE CBOICTBA 9
MeTauioB. CriocoObl NOJyYEeHUs»
2. Teopernueckoe 3ansitue Ne 7 «3HayeHUWE METAJUIOB M HEMETAJUIOB B NPUPOJE U 9
KU3HEJIEATEILHOCTH YeJIoBeKa U opraHu3MoB. Kopposus metamnony
3. Teopernueckoe 3ansitue Ne 8 «OOmme ¢u3MYeCKUe W XUMHYECKHE CBONCTBA 9
HemeTautoB. Tunuunele cBoiicTBa MetauioB [Y— Yl rpynm»
4. Teoperuueckoe 3anstre Ne 9 «Kmaccubukamnuss m HOMEHKJIATypa COEIWHEHUMN 2
HEMETAIIJIOBY
5. Teoperuueckoe 3anstue Ne 10 «XumMudeckue CBONCTBA OCHOBHBIX KJIACCOB 2
HEOPraHMYECKUX BelIeCcTB (OKCHUJIOB, THIPOKCUIOB, KUCJIOT, COJIEH U Ip.)»
6. Teoperuueckoe 3ausiTue Ne 11 «3akOHOMEPHOCTH B U3MEHEHUU CBONCTB MPOCTHIX 2
BEILECTB, BOJIOPOJIHBIX COEIMHEHUM, BBICIIUX OKCHUJIOB U TUAPOKCUIOB.
IIpakTHyeckue 3aHATHSI 2
1. Ilpaktuueckoe 3anatue Ne 6 «CocTaBieHHE YpaBHEHUN XUMHUYECKUX PEAKLHM C 2
y4aCTHEM HEOPTaHUYECKHUX BEIIECTBY»
JlabopaTopHble 3aHATHSA 2
1. JlJabopaTtopnas pabota Ne 2 «CBolCTBa METaJUIOB 1 HEMETAJJIOBY. 2
Tema 3.3. OcHOBHOE cogepKaHue 4 OK 01
[TpoussoacTBo | OGmMe NpPEACTAaBIEHHS O MPOMBIILIEHHBIX CIIOCO0AaX IOJIYYEHHS XUMHUYECKHX OK 02
HEOPTraHUYECKH | BeliecTB (Ha mpuMepe MPOU3BOICTBA aMMHAKA, CEPHOM KHUCIIOTHI).
X BCHICCTB. Uepnas u uBetHas Metamnyprus. [IpakTndeckoe NPHUMEHEHHE SJIEKTPOIU3a IS




3HayeHue u
MIPUMEHEHHE B

MMOJYYCHHA MICIOYHBIX, IMCIOYHO3CMCIbHBIX MCTAJIOB WM AJIOMHHUA. Crexiio u
CHJIMKATHAaA IMPOMBIIIJICHHOCTD.

OBITY U Ha Pemienne mpakTMKO-OPUEHTUPOBAHHBIX 33JaHUM O POJIM HEOPraHMYECKOW XUMHH B
MIPOU3BOJICTBE | Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEPUAIIOB (B CTPOUTENBCTBE U JIP. OTPACIAX
MPOMBIIIIJIEHHOCTH), HOBBIX HCTOYHUKOB OJHEPrUM (QJIbTEPHATUBHBIE HWCTOYHUKU
SHEPrUM) B PEIICHUH MPOOJIeM HKOJOTHYECKOM, SHEPreTUYECKOW U MHUILEeBOU
0€30MacHOCTH.
[Tpo6iema 0TX0/10B M TOOOYHBIX MPOAYKTOB.
Teopernueckue 3aHATHS 2
1. Teopernueckoe 3anarue No 12 «[Tpon3BoACTBO HEOPraHUYECKUX BEUIECTBY» 2
IIpakTHyeckue 3aHATHS 2
1. IlpakTuueckoe 3ausiTue Ne 7 «3HaueHrue U MPUMEHEHUE HEOPTraHUYECKUX BEIIECTB 2
B OBITY U Ha MPOU3BOJICTBE)
KontpoabHas .
1. Kontponbhas pabora «CBOHCTBa HEOPTaHUYECKHUX BEIIECTBY. 2
padora 2
Pa3znen 4. CTpoeHue U CBOHCTBA OPraHUYeCKUX BelIeCTB 34
Tema 4.1. OCHOBHOE COIepKaAHUE 8 OK 01
Knaccudpuxanu | [Ipeamer oprannueckoit Xumun. B3anMoCBsA3b HEOPraHUUECKUX U OPraHMYECKUX
s, CTPOCHUE U | BEIIECTB.
HOMEHKJIaTypa | XHUMHUYECKOE CTPOCHHE KakK MOPSAOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX
OPraHWYeCKUX | BaJICHTHOCTH. OCHOBHBIE IMOJIOKEHUSI TEOPUU XUMHUUYECKOTO CTPOCHHS OPraHMYECKUX
BEIIECTB coenuHeHuid A.M. BytnepoBa. VYriepoaHbIl CKeJEeT OpPraHU4eCKOH MOJEKYIIbI.

Monekynsipaple ¥ CTPYKTYpHbIE (pa3BEpHYThIE, COKpAIICHHbIE) XHUMHUYECKHE
dbopMynbl. 3aBUCUMOCTH CBOMCTB BEHIECTB OT XHMHUYECKOTO CTPOCHHSI MOJICKYIL
N3omepust u wu3omepsl (CTPYKTypHas, TeoMeTpuueckas (LHUC-TpaHC-U30MEpHs).
KpaTHOCTh XUMUYECKOU CBS3H.

[Tonsitue o pynkuonansHoM rpynme. [I[puHIANG KIaccuduKauyu OpraHuIecKux
coeMHeHU. MexTlyHapoIHasi HOMEHKIIATypa U HIPUHIUITEI HOMEHKIIATYPBI
OPraHUYECKUX COCTMHCHUN.




HomenknaTypa opraHu4ecKuX COEIMHEHUIN OTAENbHBIX KJIaCCOB (HACBILLIEHHBIE,
HEHACBIILIEHHbIE U apOMAaTUYECKUE YTIEBOAOPOIbI, CHUPTHI, PEHOIIBI, aJbAET U IbI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI U JP.)

CocraBieHue NOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (POPMYII OpraHuYEeCKUX
BELIECTB OTJEIbHBIX KJIACCOB, UCIOJIb3Ys UX HA3BaHUS MO CUCTEMATHYECKOU
HOMEHKJIaType.

Pacuets! npocreiiiielt Gopmysibl OpraHMueCcKol MOJEKYJIbI, HCXO/AS U3 3JIEMEHTHOIO
coctaBa (B %).

TeopeTnyeckue 3aHATHS

(op}

1. Teopernueckoe 3anarue Ne 13 «[Ipeamer oprannyeckoi xumMuu. BzaumocBs3b
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB.)»

N

2. Teopetnueckoe 3anstue Ne 14 «Kmaccudukanmsi opraHn4ecKux BEIIECTBY

3. Teopernueckoe 3anatue Ne 15 «CtpoeHre OpraHnuecKkux BEHIECTBY»

IIpakTH4YecKkue 3aHATHS

1. ITpaktuueckoe 3anstue Ne 8 « HomeHkiiaTypa opraHn4ecKux BEIECTBY

NINININ

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COeIMHEHUN

OCHOBHOE CoIepKaAHUE

OU3MKO-XMMUYECKHE CBOMCTBA OPraHNYECKUX COCIMHEHUN OTEIbHBIX KJIaCCOB
(ocoOeHHOCTH KacCU(UKAIIMU M HOMEHKJIATYPhl BHYTPH KJlacca; TOMOJOTHYECKUN
psan u obmras hopmyna; u3omMepus; puznueckrue CBOMCTBA; XUMUYECKHE CBOMCTBA;
CIIOCOOBI TTOTYYSHHUS ).

[IpenenvHbie yrieBonopoasl. ['opeHne MeTana Kak OJJMH U3 OCHOBHBIX UCTOUYHHUKOB
TEIUIa B MPOMBINIJIEHHOCTH U ObITY. CBOWCTBA MPUPOTHBIX YTIEBOJOPOIOB,
HAXO0XJICHUE B IPUPOJIC U IPUMEHEHUE ATTKAHOBY

HenpenenbHble 1 apoMaTH4ecKue yriaeBoaopobl. [lomumepusaius sTuieHa Kak
OCHOBHOE HAaIPaBJICHHUE €T0 MCIOIb30BaHus. [ OpeHne aneTniaeHa Kak HCTOYHHUK
BBICOKOTEMITEPATYPHOTO TIJIAMEHU JIJII CBAPKH M PE3KU METAIITOBY
Kucnopoaconepxaniue coequueHus (COUPTHI U IPOCTbIE 3PUPbI, (HEHOIbI, aJIbAETU bl
1 KETOHBI, KaApOOHOBBIC KUCIIOTHI M UX MPOU3BOIHEIE). [IpakTHueckoe mpruMeHeHne
STWJICHTINKOJIS, Tiaurepuna, henona. [Ilpumenenue hopmanpaernaa, aneTaabaernia,

OK 01
OK 02




YKCYCHOM KHCJIOTHI. MblIa KaK COJIM BBICHIUX KapOOHOBBIX KUCIOT. Motoiiue
CBOMCTBA MbLIA.

Knaccuduxanuys 1 0coOOEHHOCTH OpraHUYECKUX peakiuil. PeakiimoHHbIE LIEHTPHI.
Pangukanel. [lepBoHavyanbHbIE TTOHATHS O TUIAX U MEXAHU3MaX OPraHUYECKUX
peaKuu.

Pemenne nenoyek npeBpaiieHnii Ha TeHETUYECKYIO CBA3b MEXKIY KIIACCaMU
OPraHUYECKUX COCIMHEHUN C COCTABJICHUEM HA3BAaHUM OPTraHUYECKUX COCIUHECHUU 110
TPUBHUAIBHOU WJIM MEXIYHAPOIHON CUCTEMAaTUYECKON HOMEHKIIAType. Pemenne
pACUETHBIX 3aJ1a4 M0 YPABHEHUSIM PEAKIMK C YYACTUEM OPraHUYECKUX BEIIECTB.
[TonmyueHnue 3TUNIeHa U3 ATAHOJA B JTAOOPATOPUH U U3YUEHUE €ro PU3HUECKUX U
XUMHUYECKHX CBOMCTB. COCTaBIICHUE PEAKIUI MPUCOEAUHECHUSI U OKUCIICHUS Ha
IIpUMEpE dTUIIEHA. PellieHrne pacueTHbIX 3a7a4 ¢ UCIIOJIb30BAHUEM IUIOTHOCTH Ia30B
110 BOJIOPOJIY M BO3AYXY.

Teopernueckne 3anaATHs 12
1. Teopernueckoe 3ansatue Ne 16 «IIpenenbHbie YIIIEBOIOPOIBI» 2
2. Teopetnueckoe 3ansatue No 17 «HenpenenbHble 1 apoOMaTHYECKHUE YTIIEBOIOPOIBI» 2
3. Teopetnueckoe 3anarue Ne 18 «Kucinopoaconepxaiiue coenuHeHUs. Mblila Kak CoJn 2
BBICIINX KapOOHOBBIX KUCIIOT»

4. Teopernueckoe 3anHarne Ne 19 «A3soTcomepkamue coeauHeHUs (aMUHBI U 2
AMHUHOKHCJIOTBI, OCIIKH)»

5. Teopernueckoe 3anatue Ne 20 «Kiaccudukaiuss 1 0COOEHHOCTH OPraHUYECKHUX 2
peaKImin»

6. Teopetnueckoe 3ausitue Ne 21 «Peakmonnsie nieHTpsl. Pagukansi. [lepBoHadansHbie 2
MNOHSTHUS O TUNIAX U MEXaHW3MaX OPraHUYECKUX peaKuii»

IlpakTnuyeckue 3aHATHS 2
1. IIpakTrueckoe 3ansaTue Ne 9 «PelieHne nenovyek npeBpanieHuii Ha TEHETHYECKYIO

CBSI3b MEXK]1y KJIJaCCaMH OPraHUYECKUX COeNMHEHUN. Pelllenre pacueTHbIX 3a/a4 1o 2
YpaBHEHUSIM PEeaKlHil C yHaCTUEM OPraHUYECKUX BEIIECTB.»

JlabopaTopHble 3aHATHA 2




1. JJaGopatopnas padota Ne 3 «IlonyueHue >TuiieHa 1 U3y4EHUE €ro CBOMCTB».

Tema 4.3.
Opranunueckue
BEILIECTBA B
KUZHENECATEIbH
OCTH YEJIOBEKA.
IIpounsBoacTBo
Y IPUMEHEHHE
OpraHUYECKUX
BEILECTB B
IPOMBILIIIEHHO
CTH

OcHOBHOE coaepkaHue

buoopranuueckue coenunenus. IlpumeHeHne U OMOJOTHYECKAs POJIb YIIIEBOJOB.
OkucieHue yIJIeBOJOB — MHCTOYHHUK DHEPrUU JKHUBBIX oOpraHu3moB. OoOnactu
OpUMEHEHHs aMUHOKHUCIOT. [IpeBpamieHuss O€JKOB MNHUIMM B OpPraHU3ME.
buonornueckue ¢ynkuuu OenkoB. buomornueckue QyHKUUM KUPOB. Poiib
OpraHUYeCKOW XUMHU B PEIICHUH MPOOJIeM MUIIEBON OE30M1aCHOCTH.

HyxknenHoBbIe KUCIOTHI: COCTaB U CTPOCHHUE.

Crpoenue nykieotus0B. CoctaB HykienHoBbix kuciiot (JIHK, PHK). Ponb
HYKJIEMHOBBIX KUCIIOT B KU3HEACATEIbHOCTA OPTaHU3MOB.

[Tpon3BOACTBO OPraHMYECKUX BEIIECTB: TPOU3BOICTBO METAHOJA, IEpepadoTKa HePTH.
[MomuaTIiieH Kak KPYMHOTOHHAXKHBIM  MPOAYKT XHUMHYECKOTO IPOU3BOJICTBA.
[IprmeHenue sTuseHa.

[Ipon3BOICTBO M MPUMEHEHNE KayuyKa U PE3HUHBI.

CHUHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA.

[IpakTHyeckoe HCMOIB30BaHNWE BOJOKOH. CHHTETHYECKUE IIJICHKHW: HW3OJSALUS IS
IPOBOJIOB, MEMOPAHBI ISl ONIPECHEHUSI BOJIbI, 3aIIUTHBIC MJICHKU I aBTOMOOUIIEH,
IJIACTBIPY,  XUPYpPrUYEeCKHe  MOBSI3KU. HoBBIE  TEXHONOTMH  JAJbHEWIIEro
COBEPIICHCTBOBAHUS MOJIMMEPHBIX MATEPUATIOB.

Ponb oprannueckoil XuMuu B peIIeHUN MPOOJIEM IHEPTETUUECKON 0€30I1acHOCTH, B
Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTUH
(aJIbTepHATHBHBIE UCTOYHUKH SHEPTUN).

TeopeTnveckue 3aHATHS

1. Teopetnueckoe 3anatue Ne 22 «buoopranndeckue coenuaenus. [lpumenenne u
Ouronornyeckas poJib yrieBOJI0BY

2. Teoperndeckoe 3ausTre Ne 23 «HykIemHOBBIE KHCIOTBI: COCTaB U CTPOCHUE)

3. Teopetnueckoe 3anarue Ne 24 «[Ipou3BOACTBO M MPUMEHEHUE OPTAHUIECKUX
BEIIECTB B IPOMBIIIUIEHHOCTH

IIpakTuyeckue 3aHsITHS

OK 01
OK 02




1. Ilpaktueckoe 3ansaTue Ne 10 «Pemenue mpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUM 110
COCTaBJICHUIO XUMUYECKUX PEAKIINHI, OTPAKAIOIIMNX XUMHUECKYIO aKTUBHOCTD

OpPraHUYECKUX COCAUHEHUH B PA3IMYHBIX cpefax (MPUPOIHBIX, OMOJOTHICCKUX, 2
TEXHOTCHHBIX )»
KonTpouabnas 1K .
. Kontponbshas padora « CTpyKTypa U CBOMCTBA OPraHMYCCKUX BEIICCTBY 2
padora 3
Pasnex 5. KHHETH?eCKHe U TePMOMHAMHUIECKHE 3aKOHOMEPHOCTH NPOTEKAHHS XHMHYECKHX |
peakiuii
Tema 5.1. OCHOBHOE CoepKaAHUE 8 OK 01
Kunernyeckue | Xumuueckne peakunu. Kiaccuukaryss XHMHUECKUX PEAKIIHiA: 110 (pa30BOMY COCTaBy OK 02
3aKOHOMEPHOCT | (TOMOTEHHBIE ¥ TETEPOTCHHBIC), 110 UCTIOJIB30BAHMIO KaTaanu3aTropa (KaTaIMTHYECKUE U
U IPOTEKAHMUS | HEKATAJTUTHYCCKHE).
XUMHYCCKUX CKOpOCTh  peakIlM¥, €€ 3aBHUCHMOCTb OT pas3lW4HBIX (HAKTOPOB: TPHPOIBI
peaKIHii pearupyronmx BeIIECTB, KOHIIGHTPAIlMH PEarupyroluX BEIIeCTB, TEMIIEpaTyphI
(mpaBmwino  Bant-T'odda), miomanun peakMOHHOW  MOBEPXHOCTH,  HAIAYHS
KaTanuzaropa. Posb kaTaanu3aTopoB B MPUPOIE W MPOMBIIIIIICHHOM MTPOU3BOCTBE.
DHeprusi akTUBaIllMu. AKTUBUPOBAaHHBIN KoMIuieke. Kartanu3atops! u kaTanus. Ponb
KaTaJIM3aToOPOB B MPUPOJIC U IPOMBIIUICHHOM POU3BOJICTBE.
Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 33aJJaHUI HAa aHAIH3 (PaKTOPOB, BIUSIONIUX Ha
M3MEHEHUE CKOPOCTH XUMHUUYECKON pEaKInH.
TeopeTnueckue 3aHATHS 6
1. Teopernueckoe 3anatue Ne 25 «Xumudeckue peakuuu. Knaccudukarms 2
XUMHYECKUX PEaKIHii: Mo (pa3oBOMy COCTaBY, IO UCIOJIB30BAHUIO KATAIN3aTOPA
2. Teoperuueckoe 3ausiTue Ne 26 «CKOpPOCTh peakiinu, €€ 3aBUCUMOCTh OT PA3THYHbIX 2
dbakTopoB»
3. Teopernueckoe 3ansatue Ne 27 «Katanuzaropsl u kataiau3. Ponb kaTann3aTopoB B 2
MPUPOJIE ¥ MPOMBINIJICHHOM MPON3BOJICTBEY
JlabopaTopHble 3aHATHA 2




1. JlTaboparopnas padota Ne 4 «M3yueHne 3aBUCUMOCTH CKOPOCTU XUMHUYECKON peaKIIUU
OT KOHIICHTPAITUU PEarupyONINX BEIIECTB M TEMIIEPATyPhI»

Tema 5.2.
TepMoauHamuy
ecKue
3aKOHOMEPHOCT
U NIPOTEKaHUs
XUMHAYECKUX
pEaKIUH.
PaBHOBecue
XUMHAYECKUX
peakuin

OcHOBHOE coaep:xkaHue

12

Knaccudukanus XuMUYeCKUX peakiuii: Mo TermaoBoMy 3P dekty (3K30TepMUYECKUE,
SHIOTEPMHUYECKUE), TO0 oOparumocTu (oOpatumbie U HeoOpaTuMble). TeroBbie
s¢dexTsl XUMHUECKMX peakuui. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTb
peakuuii. XMMHYECKOE PABHOBECHE M €ro CMEIIEHUE MOJ JACHCTBHEM pPAa3IHYHbIX
(GakTOopoB (KOHIIEHTpAllUsl pPEareéHTOB WM MPOJYKTOB pEaklMH, J1aBJICHUE,
TeMIeparypa) sl CO3/JaHHs ONTUMAJIbHBIX YCIOBUM NPOTEKAHUS XUMUYECKUX
IPOLIECCOB.

[Tonsitue 00 sHTANBNMK U SHTpoNMU. DHeprust ['ndoca.

3axoH ['ecca u cnenctBus U3 Hero. Poiib cMelieHus: paBHOBECHUS B TEXHOJIOTUYECKUX
nporeccax.

[Mpunmun Jle Hlatense. Brnusnue paznuyHbiX (aKTOPOB HA M3MEHEHHE PAaBHOBECHUS
XUMHUYECKUX PEaKIUN.

3aKOH [JEWCTBYIOIIMX MacC M KOHCTaHTa XUMHUYECKOrO paBHOBecus. PacyeTsl
PABHOBECHBIX KOHIIEHTPALMI PEarupyroIInX BEIIECTB U IPOAYKTOB peakiuuid. Pacuersl
TEIJIOBOTO (D PeKTa peaKInu.

Pemenune npakTmko-OpMEeHTUPOBAHHBIX 3aJIAHUI HA MPUMEHEHUE puHUKna Jle-
[ITaTenbe 111 HAXOXKAECHUS HAIIPABIICHUS CMEILICHHS] PABHOBECHSI XUMUYECKOM
peakiuu 1 aHaian3 (HaKkTopoB, BIAUSIONIUX HA CMEIICHHE XUMUYECKOTO PaBHOBECHSI.

TeopeTnveckue 3aHATHS

1. Teopernueckoe 3anatue Ne 28 «Knaccudukarms XUMUYECKUX PEAKIIHHA 110
Ter1oBOMY 3G (DEKTy, Mo 00paTUMOCTH»

2. Teoperuueckoe 3ausitue Ne 29 «Tepmoxumudeckue ypaBHeHus. OOpaTUMOCTb
pPEAKIIUI. )

3. Teopernueckoe 3anatue Ne 30 «XuMudeckoe paBHOBECHE U €TO CMEIICHHE MO/
JICHCTBUEM PA3JIMIHBIX (PAKTOPOBY

OK 01
OK 02




4. Teopernueckoe 3ansatue Ne 31 «[loHsiTue 00 SHTANBIMK U SHTPOIIUU. DHEPTUS
I'n66ca. 3akon I'ecca»

IIpakTHyeckue 3aHATHS

1. Ilpaktnueckoe 3anstue Ne 11 «IIpunnun Jle Hlatense»

JlabopaTopHble 3aHATUA

1. JJaGopatopHuas padota Ne 5 «3ydueHue BIUSIHUS pa3IUYHbIX (PAKTOPOB HA CMEIIICHHE
XHUMHYECKOTO PABHOBECHSI.

N ININIDN

KonTposabHas
padora 4

1. KOHTpOJIBHaH pa60Ta «CKOpOCTB XUMHUYECKOU PCaKIM U XUMHUYCCKOC PABHOBCCUC)

Pasnea 6.

JlncnepcHbie cuCTEMBbI

14

Tema 6.1.
JlucnepcHblie
CUCTEMBI U
dbakTophI UX
YCTOWYUBOCTH

OcHOBHOE coaep:xkaHue

Jucnepcubie cucteMbl. Kommonabie cucteMbl. ICTUHHBIE pacTBOPHI.

PactBopenue kak Gpusznko-xumudeckuii npouecc. PactBopbl. CiocoObl MPUTOTOBIICHUS
pactBopoB. PactBopumocTs. MaccoBasi 4oJsi pacTBOpeHHOro BemiectBa. [IpenenbHo
NOMYCTHUMbIE KOHUEHTPAlMM M WX HCIOJIb30BaHUE B OLEHKE HKOJOTHYECKON
0€30MacHOCTH.

Knaccuduxkanus qucnepcHbIx cucteM 1o coctaBy. CTpoeHue U GaKkTophbl
YCTOMYHUBOCTHU AUCIEPCHBIX CUCTEM. Pacro3HaBaHHe UICTUHHBIX pacTBOPOB,
KOJUTOMIHBIX PACTBOPOB M rpy0oarciepCcHbIX cucteM. CTPOCHHE MUIICIIIBI.
PaccenBanue cBeTa mpu NpOX0kKAECHUU CBETOBOTO ITy4Ka YEPE3 ONTUUYECKU
HEOJTHOPOHYIO cpeny (dddexra Tunaans). Pemenne 3aga4 Ha MPUTOTOBIICHUE
pacTBOPOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3alaHUM HA TUCIIEPCHBIC
CUCTEMBI, UCIIOJIb3yeMble B OBITOBOM M IIPOU3BOICTBEHHON JEATEILHOCTH YEIOBEKA, C
MO3ULIMK 3KOJIOTUYECKOW 0€30MaCHOCTH MOCIEACTBUN U TPAMOTHBIX PEIICHUI
npo0OJIeM, CBSI3aHHBIX C XUMUEH.

TeopeTnveckue 3aHATHS

1. Teopetnueckoe 3anstue Ne 32 «/lucrepcHble cuctemMbl. Komonaabie CUCTEMEL.
HctunHbIE pacTBOPHD)

OK 01
OK 02
OK 07




2. Teoperuueckoe 3ansiTue Ne 33 «Knaccudukaiys IMCIEPCHBIX CUCTEM IO COCTABY.» 2
3. Teopernueckoe 3anaTue No 34 «DakTopbl yCTOMYMBOCTH TUCIIEPCHBIX CUCTEM» 2
IIpakTuyeckue 3aHATHS 2
1. Tlpaktuueckoe 3ansitue Ne 12 «Pemienue 3agady Ha NPUTOTOBICHUE PACTBOPOB. 2
Penienre npakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX 3aJaHUN HA JUCIIEPCHBIE CUCTEMbBD)
Tema 6.2. OCHOBHOE coJepKaHUe 4 OK 01
Hccnenosanne |IIpuroToBjieHne pacTBOPOB 3aJaHHOMN (MOJSPHOI) KOHIIEHTPAIIUH (C PAKTHKO- OK 02
CBONCTB OpPUEHTUPOBAHHBIMH BOIIPOCAMHU ), ONIPEIETICHUE CPEIbl BOJHBIX PACTBOPOB.
JUCTIEPCHBIX  |IIpUroToBIEHUE U N3yUYEHHE CBOMCTB IUCIIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYyCIIEH3HH,
CUCTEM JIJISl UX |3MYJIbCUH, KOJUIOUTHOTO pacTBOpA.
njaeHTudukany |CpaBHEHHE CBOWCTB HCTUHHBIX U KOJUIOMIHBIX PACTBOPOB, BBIIBIIEHHE OCHOBHBIX
1 pa3Inunid MEXY HUMH.
JlaGopaTopHble 3aHATHA 4
1. JJabopaTtopnas pabora Ne 6 «IIpurotoBiieHrie pacTBOPOBY. 2
2. JJabopatopHas pabota Ne 7 «MccnenoBanre TUCTIEPCHBIX CHCTEM. 2
KontpoabHas
paGota 5 1. Kontponbhas pabota «JlucrnepcHbie CHCTEMBI». 2
Pasien 7. KauecTBeHHbIe peakuMu OOHAPY:KEHHS] HEOPraHUYECKHX W OPraHMYecKHX 14
BeIIECTB
Tema 7.1. OCHOBHOE COIepKaAHUE 6 OK 01
O6napyxeHnne | KauecTBEHHBbIE XUMHYECKHE PEAKIIMHU, XapaKTEPHBIE Il 00HAPYKEHUS OK 02
HCOPraHUYCCKH | HEOPTaHUYECKUX BEIIECTB (KATHOHOB M aHHMOHOB).
X KaTHOHOB M | CocTaBleHUE YPABHEHHM peakinii oOHapyskeHus katruoHoB [-VI rpynm u annoHos, B
AHUOHOB T.4. B MOJICKYJIIPHOIM ¥ HOHHOU (hopMax.

Peakiuu oOHapyKeHUs HEOPTaHUYECKHUX BEIIECTB B peabHBIX 00BEKTaX
OKPY’KAIOIIEN CPEBI.

OOnHapyxeHue HeopraHM4ecKux BemecTB (KaTuoHoB VI rpymm uinm aHUOHOB) €
HCIIOJIb30BAaHUEM KaU€CTBEHHbBIX aHAJTUTUUECKUX PEaKIUN.




[IpoBeneHne KaueCTBEHHBIX PEAKIMI, UCIIOJIb3YEMBIX JIJIsl OOHApYKEHUS KATUOHOB |
rpynnsl (Kanus, HaTpusi, Maraus, ammonus), I rpynner Ha npumepe G6apus, 111
IpYIIbI — CBUHIA, IV rpynnel — antoMuHus,

V rpymnsl — xene3a (II u 11I), VI rpynnst — Hukens. Onucanue HaOI0 aeMbIX
SIBIICHUW U COCTABJICHUE XUMUUYECKUX PEAKLIUM.

[IpoBeneHne kKaueCTBEHHBIX PEAKIIUI, UCTIOJIBb3YEMbIX JJI1 OOHAPY>KEHUSI aHUOHOB:
kapOonata, ¢ocdata, cynsdara, cyabduma, HUTparta, xjaopuaa u ap. Onucanue
HA0JII0/1aeMbIX SIBJICHUI M COCTAaBICHUE XUMUUYECKUX PEAKIIUA.

Teopernueckue 3aHATHS 2
1. Teopetuueckoe 3anatue Ne 35 «KauecTBeHHbIE XUMUYECKHUE PEAKIH, XapaKTepHbIE 9
JUIs1 OOHAPYKEHUSI HEOPTraHUYECKUX BEIIECTB (KATHOHOB M AHHOHOB)Y.
IIpakTuyeckue 3aHATHS 2
1. Ilpaktnueckoe 3austue No 13 «OOHapyXxeHre HEOPraHUYECKUX KATUOHOB U AHHOHOB»| 2
JlabopaTopHble 3aHITUA 2
1. JJabopaTtopHas pabora Ne 8 «OOHapykeHHE HEOPTAHUYECKUX BEIIECTB (KaTHOHOB [— 2
VI rpynn uiam aHHOHOB) € UCTIOJIB30BAHUEM KAYECTBEHHBIX AHAJTUTUYECKUX PEAKIUN.»

Tema 7.2. OCHOBHOE coIep:KaHNe 8 OK 01

OGnapyxeHne |KauecTBEeHHbIE XUMHUECKHE PEAKIUM, XaPAKTEPHBIE 1J1s OOHAPYKEHHS OTAEIBHBIX OK 02

OpPraHUYCCKUX |KJIACCOB OPraHMYECKUX COCAUHEHUN: (DEHOIIOB, albJAeTUIOB, KpaxMala, yKCYCHOU

BEILIECTB KHUCJIOTBI, aMUHOKHUCIIOT U .

OTIACJIbHBIX Jlenatypaiusi O€JIKOB MPU HATPEBAHUH, [IBETHBIE PEaKIIMN OEIKOB.

KJIaCCOB C CocraBieHne Ka4eCTBEHHBIX Peakiuii 00OHAPYKEHUSI OPTaHUYECKUX COSTMHEHUN

HCITOJIb30BaHUE |OTAEIbHBIX KJIACCOB.

M OO0HapyXeHHe OPraHNYeCKUX COSIMHEHUI OTIEIbHBIX KJIACCOB.

KaueCcTBCHHbIX |[IpoBelieHNE KaueCTBEHHBIX PEAKIIUMI, UCIIOIb3YEMBIX JJIsI OOHAPYKEHUS

peakiuin OpPraHMYECKUX BEIIECTB PA3IMIHBIX KIACCOB: (DEHOIIOB, allbJIETHIOB, Kpaxmaia,
YKCYCHOM KHCJIOTbI, aMUHOKHCIIOT, OEJIKOB U JIp.
Onucanue HaOJIIOTAEMBIX SIBICHUH M COCTABICHNE XUMUYECKUX PEAKIINI H/VJIH CXEM.
TeopeTnveckue 3aHATHS 4




1. Teopetnueckoe 3anatue Ne 36 «KauecTBEHHbIE XUMUYECKHUE PEAKIUU, XapaKTEPHbIE
JUIs1 OOHAPYKEHUS OTJIEIbHBIX KJIACCOB OPraHUYECKUX COCTUHEHUN».

3. Teoperuueckoe 3ansitue Ne 37 «/leHatypaiiusi 6€JIKOBY.

IIpakTHyeckue 3aHATHS

1. TIpaktuueckoe 3anatue Ne 14 «OOHapyXeHHE OPraHUYECKUX BEIIECTB OTAEIIBbHBIX
KJIACCOB C MCIOJIb30BAHUEM KaUYECTBEHHBIX PEAKIUI»

NININ] DN

JlaGopaTopHble 3aHATHA

N

1. Jlaboparopnas pabota Ne 9 «O6HapyKeHHE OPraHUYECKUX COSTUHEHHUMN OT/IETbHBIX
KJIACCOBY»

IIpodeccuoHAIbLHO-OPHEHTHPOBAHHOE COePKaAHUE (CoaepKAHUE MPUKJIATHOTO MOIYJIA)
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Pasnea 8.

Xumusi B ObITY M IPOM3BOACTBEHHOM /1eATEJbHOCTH Y€JI0BEKA

Tema 8.1.
Xumus B ObITY
u
POU3BO/ICTBEH
HOM
JEsITEIbHOCTU
YesoBeKa

OCHOBHOE CoepKaAHNE

DKoJyiorudeckasi 6€301macHOCTb MOCIEACTBUM OBITOBOM M MPOU3BOICTBEHHOMN
JeSITEIbHOCTH YeJIOBEKa, CBSI3aHHAs C epepaboTKON BEUIECTB; MOUCK U aHAIHU3
XUMHYECKOW MHPOPMAIIUU U3 PAa3IMYHBIX UCTOUHUKOB (Hay4YHast M y4eOHO-Hay4YHas
JAUTEepaTypa, CpeACTBa MaccoBoi nH(popmaluu, ceTb IHTepHET U Apyrue).

Keiicel (¢ yueTom Oyayieit mpodeccuoHanbHON NeATeIbHOCTH ) Ha aHAJIHN3
uH(GOpPMAIIMH O TTPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3AHHOM C
nepepabOTKOM U MOJYYEHUEM BEIIECTB, a TAKKE C DKOJIOTMUECKON O€30MacHOCTHIO.

TeopeTnveckue 3aHATHS

1. Teopetnueckoe 3ansTue Ne 38 «Dkonornueckas 6€301MaCHOCTb MOCIIEICTBHI OBITOBOM
Y TIPOM3BOJICTBEHHOM JICATEILHOCTH YCIIOBEKA.

IIpakTu4eckue 3aHsITHS

1. IlpakTraeckoe 3anstue Ne 15 «Dkonoruueckast 0€30MacHOCTh MOCIEACTBUI OBITOBOM
Y IPOU3BOJICTBEHHO €S TEILHOCTH YEJIOBEKA»

N N DN

2. llpaktmueckoe 3amstue No 16 «Awnanu3 wHbOpMAMK O MPOU3BOACTBEHHOMN
JNEATENbHOCTU YEJIOBEKa»

OK 01
OK 02
OK 04
OK 07
IK 1.2.

Pazaen 9. UcciienoBanne 1 XuMHYECKHI aHAJIN3 00beKTOB OHOC(hepbl

52




Tema 9.1. OCHOBHOE COJepKAHHE 10 OK 01
OcHoBBI JlabopaTopHas mocyia U XUMU4YeCKue peakTuBbl. OCHOBHBIC JTAOOPATOPHBIC OMEPAIIHH. IIK 1.2.
nabopaTopHoii |JlaGopaTopHoe 06opynoBanue. TexHuka 6€30IaCHOCTH | TpaBHiIa PabOThI
MPAaKTUKU B (moBeneHMs) B 1a00OpaTOPUH.
npodeccuoHans | BeImoHEHHE THIIOBBIX PACUETOB IO TEMATHKE 3KCIIEPUMEHTa (BBIXOI IIPOIYKTA
HBIX peakiuu, Macca HaBeCK1, 00bEM PaCTBOPHUTEIS ).
nabopartopusax |O6paboTKa JaHHBIX, aHAJIHM3 U OIIEHKA WX JOCTOBEPHOCTH (BBIYMCIIEHUE CPETHETO
3HAYCHHsI SKCTIEPUMEHTAIBHBIX JTAHHBIX, TOTPEITHOCTH).
[IpencraBienue pe3ynbTaTOB dKCIEPUMEHTA B pa3iMuHON popMme (Tabnuua, rpaduxk,
OTYeT, OKJIA]], MPE3CHTAIHS).
Teopernueckue 3aHATHSA 2
1. Teopernueckoe 3anstue No 39 «OcHOBBI Ja0OpaTOpPHOM TMPAKTHKU B 2
poeCCUOHATBHBIX JTA00OPATOPHSIXY.
JlabopaTopHble 3aHITUA 2
1. JlTaboparopnas pa6ora Ne 10 «OcHOBBI 1aOOpaTOPHON MPAKTHUKH. 2
IIpakTyeckue 3aHATHSI 6
1. Tpaktuueckoe 3aHsATHE Ne 17 «BBIMONHEHHWE THUIIOBBIX pAcYeTOB IO TeMaTuke| 2
HKCIIEPUMEHTA
2. Ilpaxktmueckoe 3anaTtue Ne 18 «OOpaboTka JaHHBIX, aHAJW3 W OICHKA HX 2
JIOCTOBEPHOCTH
3. Tlpaktuueckoe 3ansitue Ne 19 «IIpencraBieHue pe3ylbTaToB SKCIEpUMEHTa B| 2
paznu4yHOr hopme
Tema 9.2. OcHOBHOE cofep:KaHNe 12 OK 01
XUMHUUECKUH Kiraccudukarys mpo06 BOABI 110 BUY M HA3HAYCHHUIO, HCXOAS U3 €€ XUMHIECCKOTO OK 02
aHammMs3 npoo cocraBa. OpraHojenTuyeckue CBOMCTBA (3amax, Mpo3pavyHOCTh, [IBETHOCTh, MYTHOCTB) OK 07
BOJbI BOJIbl. KHCITOTHOCTD U IIEIOYHOCTD BOABL. PH cpeapl 1 METOBI €€ ONpe/ICACHHUS. IIK 1.2.

KecTkocTh BOJABI 1 MCTOJbI €C OIIPCACIICHUA. CYIHHOCTB MCTOAAa TUTPOBAHUAI.




Bunsl xecTtkocT Bo/ibl (BpeMEHHAs U MOCTOsIHHAS ). 2KECTKOCTh BOJIbI KaK MPUYUHA
BBITIQJICHUS OCAJIKOB WJIM 00OpPa30BaHUS COJICOTIIONKEHUN, UMEIOITUX MECTO B OBITY U
Ha MMPOU3BOJCTBE.

CoctaB conei, BhI3bIBAIOIINX KECTKOCTh BOJIbl. XUMUYECKHE MPOLIECCHI,
YCTPaAHSIOIINE )KECTKOCTh BOJIbl. Y PABHEHUSI XUMUYECKUX PEaKIIUi,
WUTIOCTPUPYIOUIUX MPOLECCHI, MPOUCXOIAIINE MTPU YCTPAHEHUHU KECTKOCTH.
VYcerpaneHue BpeMEHHON KECTKOCTH OBITOBBIMU U XUMUUYECKUMHU CTIOCOOAMH.
Cnioco0sl ycTpaHEeHHs TOCTOSTHHOM YKECTKOCTH.

Cnioco0bI BBIpaXKEHHS KOHIICHTPAIIUU PACTBOPOB: MaccoOBasi J0Ji1 paCTBOPEHHOTO
BEILIECTBA, MOJISIPHAsE U MOJIsUTbHAS KOHLIEHTpauuu. Tutp pactsopa. Pemenue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUN HA pacueT KOHLEHTpaIUii
3arpsI3HSAIONIMX BEIIECTB U UX CPABHEHHME C MPEEIBbHO JI0MYCTUMBIMU
kouuentpanusmu (IT1K).

HccnenoBanne XUMUYECKOTO COCTaBa POO BOIBI.

Hcnonb3oBanue MeTo10B (PUIBTPOBAHUS U aJCOPOIIMH JIJIsl OT/IETICHUS 3arpsI3HEHUI B
uccienyemoit npoode Boabsl. BiOop MeToa OYMCTKY B 3aBUCUMOCTH OT BUJIA
3arpsizHeHust. CpaBHeHUE 3P(HEKTUBHOCTH PA3TIMYHBIX METOJIOB OUUCTKHU BOJBI B
Pa3HbIX YCIOBUSIX (B Ja00OpaTOpuM, B JOMAIITHUX U MOJIEBBIX YCIOBHUAX).
Omnpenenenue pH cpeabl ¢ MOMOIIBI0 YHUBEPCAIBHOTO MHAMKAaTOpa. Vcnonabp30BaHue
TUTPOBAHUS JIJIs1 OTIpeIeeHHs] KUCIOTHOCTU. Onpenenenue o01eid KUCIOTHOCTH
BOJIbI, pacueT CBOOOHON KUCIOTHOCTH. OnpeaeneHue oome u cB0O0IHOM
miesioyHocTH. CocTaBlieHUE YpaBHEHUN peaKIUi, TPOTEKAIOIIKX MIPU ONPEACICHUN
KUCTIOTHOCTH/ IIEIOYHOCTH MTPOO BOABI. Y CTAHOBJICHHE CIIOCOOOB MCIIOIB30BAHMUS
UCCJIEIOBAHHBIX MPOO BOJBI B )KU3HEICITEIILHOCTH YEJIOBEKA, HA OCHOBE MOTYYEHHBIX
JIAHHBIX O COCTaBE.

Pemenne sxkcrniepuMeHTAIBHOM 3a/1a4M HA BBISIBIICHUE BPEMEHHOW U TOCTOSIHHOM
AKECTKOCTH BOJIbl. OlIEHKa BEPOSITHOCTU YCTPAHEHUSI BCEX BUAOB KECTKOCTHU B
JOMAIIIHUX YCIIOBUSIX.

TeopeTnveckue 3aHATHS




1. Teopetnueckoe 3anstue Ne 40 «Kiaccudukanus npod BoJbI 10 BUY U
HA3HAYEHMIO, UCXOJSl U3 €€ XUMUYECKOro cocTaBa. OpraHojIeNTHYECKHE CBOMCTBAY

1. Teopetuueckoe 3ansTue Ne 41 «KuCI0THOCTh M 1IETOYHOCTH BOABL. XKECTKOCTh
BOJIBI»

1. Teopetnueckoe 3ausiTue Ne 42 «CriocoObl BeIpaKeHHs] KOHIIEHTPALIMU PACTBOPOBY

1. Teopetnueckoe 3ansiTue Ne 43 «XuMuueckuil aHaiau3 npod BOAbI»

IIpakTHyeckue 3aHATHS

1. IMpakruueckoe 3anstue Ne 20 «CriocoObl BeIpaKeHUsI KOHIICHTPAIIUX PACTBOPOBY

JlaGopaTopHble 3aHATHA

1. JTaGoparopnas padota Ne 11 «MccnenoBanre XMuMUYECKOTO COCTaBa MpoO BOJBI»

NINININININ

Tema 9.3.
XHUMHUYECKUUN
KOHTPOJIb
KadyecTBa
MIPOAYKTOB
MMUTAHUS

OcHOBHOE coaep:kaHue

KauecTBeHHBIN XUMHUYECKUI COCTAB MPOIYKTOB NUTaHus. BemecTsa,
banscuduiupyromnme NpoayKThl MUTAHUS, U BEIIECTBA, 3arPS3HAIONINE MTPOTYKTHI
nutanus. OnpeaeaeHue 3arpsa3HAIIX XUMUYECKUX BEIIECTB B MPOIYKTaX MUTAHUS,
OIPEJICIICHNUE BEIIECTB, HE 3asIBJICHHBIX B COCTABE MPOYKTOB NTUTAHUS.
OpraHuyueckue U HEOPraHUYECKUE BEIIECTBA, BXOAIINE B COCTAB MPOAYKTOB
nutanus. OnpeaesieHre cocTaBa OJIr0]] Ha CoAepKaHue MaKpPO U MUKPOIJIEMEHTOB.
N3ydenne npensioxkeHHBIX MperojiaBaTesieM OJIFo/] Ha TpeaAMET XMMUIECKOT'0 COCTaBa,
ONPEJICIICHUE AOJIEH OT CYTOYHOW HOPMbI MAKPO YU MUKPOIJIEMEHTOB B YKa3aHHOM
oJroze.

Pemenune npakTMKo-OpMEHTUPOBAHHBIX 33]1a4 MO KYJIHMHAPHOW TEMATHUKE PAZTAYHBIX
THUIIOB.

HccnenoBanne XuMrUYECKOr0 COCTaBa MPOAYKTOB MUTaHUs. KicciienoBaHME MOJIOYHBIX
MIPOJAYKTOB HAa HAUIMYKE Kpaxmaia. VcciaemoBanue NpoIyKTOB HA HAJTUYHE TIIFOKO3bI.

TeopeTnveckue 3aHATHS

3. Teopernueckoe 3ansTre Ne 44 «KadecTBEHHBIM XUMHUYECKAH COCTAB MPOTYKTOB
MMUTAHUS

OK 01
OK 02
OK 07
IIK 1.2.




2. Teopernueckoe 3ansATue Ne 45 «OpraHnyeckue U HEOpraHMYeCcKre BeIeCcTBa,
BXOJISIIME B COCTAB NPOAYKTOB MMUTAHUSI

1. Teopetuueckoe 3ansTie Ne 46 « X UMUYECKUIM KOHTPOJIb Ka4eCTBA MPOTYKTOB
UTAHUS»

IIpakTHyeckue 3aHATHS

1. Ilpaktuueckoe 3anstHe No 21 «OpraHuyeckue W HEOPraHMYECKUE BEIIECTBA,
BXOJISIIIIME B COCTAB NMPOAYKTOB MUTAHMS»

JlaGopaTopHble 3aHATHA

1. JlaGoparopHasi pabota Ne 12 «HccnemoBanne XMMHUYECKOTO COCTaBa MPOJYKTOB
nuTaHus. VccienoBanre MPoIyKTOB MUTAHUS Ha HAJIMYUE YTIICBOIOB)

Tema 9.4.
XHUMHUYECKUUN
aHaju3 npoo
ITOYBEI

OcHOBHOE coaep:kaHue

Knaccuduxanys moys 1o BUy ¥ Ha3HAYCHUIO, UCXO/IS U3 XUMHUYECKOTO COCTaBa.
Nnentudukarus mpoObl MOYBKI IO €€ XUMHUYECKOMY COCTaBY, ONMCAHUE
BO3MOKHOCTEW €€ IPUMEHEHUS.

TpeOGoBaHus K KaueCTBY MMOYBBI PA3TMYHOr0 Ha3HayeHusl. Onucanne 0coOeHHOCTeH
UCIOJIb30BaHMS TIOYB B 3aBUCHMOCTH OT TUIIOB, CITIOCOOBI YIyUIIIEHUS] KaueCTBa MOYB
B 3aBUCHMOCTH OT Ha3HAYEHUSI.

OO6acTu UCTIONB30BAHUS OPTAaHUYECKUX yIOOPEHUN B 3aBUCUMOCTH OT
KauyeCTBEHHOTO cocTaBa. OnucaHne OpraHndecKuX yA00OpeHU U UX MprUMEHEHHUE B
3aBUCUMOCTH OT COCTaBa IMOYBbI U €€ PA3HOBUIHOCTH.

O6nactu Ha3Ha4YeHUs (TPUMEHEHHMS ) TIOUBBI, HCXOMS U3 KAYECTBEHHOTO U
KOJMYECTBEHHOI'0 COCTaBa. AHaINW3 HOPMATUBHON JOKYMEHTALIHH.

Ponb HeopraHnmueckux BEIIECTB B KAUECTBE MUHEPAIBHBIX YAOOPEHUH, yITyUIuTeIen
MIOYBBI.

CocTaB MUHEpaNbHBIX yIOOPEHUN U UX PUMEHEHHE B 3aBUCUMOCTH OT COCTaBa
TIOYBHI M €€ Pa3HOBHIHOCTHU. B3anMOCBs3b cOocTaBa yIOOPEHHI 1 X BIUSHUS Ha
BEr€TATUBHbBIE CBOMCTBA U IUIOJJOHOUICHUE PACTCHUM.

NccnenoBanre BOAHBIX BBITSKEK 00pPa3I[0B FOTOBBIX TOUBEHHBIX cMecer (1Sl pa3HbIX
TUIOB pactenuil). Onpenenenrie pH MoyBkI ¢ KCMOIB30BAaHUEM MHIUKATOPOB. OlIEHKa

OK 01
OK 02
OK 07
IIK 1.2.




THUIIOB [0YB B MPEACTABICHHBIX 00pa3nax (CUIbHOKHUCAs, KUcias, cmabokucasi,
HEUTpaJIbHAs, IEJI0YHAas).

Teopernyeckue 3aHATHS 6

1. Teopetuueckoe 3ansitue Ne 47 «Knaccudukanus nous. TpeOoBaHUS K KAUECTBY 2

TIOYBBI PA3TMYHOTO Ha3HAUCHUS)

2. Teoperuueckoe 3anstue Ne 48 «O0nacTu UCNOIb30BaHUS OPraHUYECKUX 2

ynoopenunii. CocTaB MUHEPAJIbHBIX YI00PEHUI

3. Teopernyeckoe 3anatue Ne 49 «Xumuyeckuid aHaan3 mpoO MOYBbI» 2

JlaGopaTopHble 3aHATHA 2

Jlaboparopnas pabora Ne 13 «lccnegoBaHne XMMHUYECKOT0O COCTaBa Mpoo MOYBHI» 2
Tema 9.5. OCHOBHOE coiep:KaHne 12 OK 01
HccnenoBanue | YueOHO-HUCCICIOBATEILCKUI TPOSKT B 00JIACTH MCCIIEI0BAHKS 00BEKTOB OHOCHEPHI. OK 02
00BEKTOB 00630p TeM yueOHO-UCCIIEIOBATEIBCKUX MPOEKTOB. AJITOPUTM BBIMIOJTHEHUS MTPOEKTA. OK 04
ouocdepsl Omnpenenenue mpobeMbl HcciieIoBaHus. MeTo bl TOMCKa, aHaJIn3a U 00paboTKH OK 07

UH(GOpPMAIIMH O TPOEKTE B PANTMYHBIX UCTOYHUKAX. IK 1.2.

O6o0cHOBaHUE aKTyaJIbHOCTH BHIOPAHHOM TeMBI. BhIsiBIeHHE TPOOIEMBbI UCCIIEIOBAHUS.

Bribop 00bekTOB H MeTOqOB wuccienoBaHus. [locTaHoBka 1enedl W 3amad

uccienoanusd. OnpeneneHue mNpoAykra ucciuenoBanus. OrmpenencHUe 3STaloB U

COCTaBIICHHUE TIJIaHA UCCIIEIOBAHUS.

[IpencraBienue pe3ynbTaTOB BBHIIOTHEHHS Y4€OHO-UCCIE0BATENBCKUX MPOEKTOB

(BBICTYIUIEHUE C TTPE3CHTALIUCH).

TeopeTrnueckue 3aHaATHS 6

Teopernueckoe 3austue Ne 50 «lMccnenqoBanue 00beKTOB OMOoChepsl. Y4eOHO- 2

UCCJIEJIOBATEIbCKUHN TPOCKT»

Teopetnueckoe 3ausitue Ne 51 «lccnenqoBanue 00beKTOB OMOCHEPhl. AITOPUTM 2

BBITIOJIHEHHUS TPOEKTa»

Teopetnueckoe 3austue Ne 52 «ccnenmoBanne 06bekToB Onocdepst. [Ipeacrasnenne 2

PE3YJIbTAaTOB BBIIIOJITHCHHA y‘—IC6HO-HCCJ’IGHOBaTeHBCKI/IX IIPOCKTOB»




IIpakTuyeckue 3aHsATHSA

[Tpaktuueckoe 3anarue Ne 22 «MccnenoBanue 06beKToB OHOCheEphD»

JlaGopaTropHble 3aHATUA

NIBININ

Jlaboparopnas padota Ne 14 «/ccrenoBanue npeaioKeHHOr0 00beKTa Ha KUCJIOTHOCTb,
IEJIOYHOCTh, XUMHYCCKHI COCTaB (3arps3HUTENN, MAKPO- M MHUKPOIJICMEHTBI)»

Jlaboparopnas padota Ne 15 «O6paboTka pe3ynbTaToB uccienoBanus. OleHka kayectpa| 2
HCCIIETyeMOT0 00BEKTa, UCXOJSl U3 PE3YIHTATOB XMMHUYECKOTO aHATTN3a)

IIpomeskyTouHas aTTecTalus N0 JUCHMILJINHE (IK3AMEH) 18
B TOM YHCJIC

KOHCYJIbTalluU 12
HK3aMeH 6

Bcero 196




3. YcJi0BUS peajin3aluy NPorpaMmel 001eo0pa3oBaTe/ibHOM TUCHUILIHHBI
3.1. TpeOoBaHUsA K MATePHAJbHO-TEXHUYECKOMY 00ecIeYeHUI0

Jlns peanuzanuul IpOrpaMMbl AUCHUIIIMHBI JOJKHBI OBITh MPEIYCMOTPEHBI
CIEyIOIINE CIEeUHUabHbIE MMOMEUICHUs: y4yeOHbI KaOWHET XUMHHM C Yy4eOHOMH
XUMHYECKOU JTabopaTopueil.

OGopynoBanue yuyeOHOro kaOmHera (HArJIsiAHbIE MOCOOUNA): HAOOPHI
IApPOCTEPKHEBBIX MOJIEJEH MOJEKYJA, MOJEIN KPUCTAJUIMYECKUX PEIIETOK,
KOJUICKIIMM TIPOCTBHIX W CIIOXKHBIX BEIIECTB W/WUIW KOJUICKIIUU TOJUMEPOB;
KOJUICKIIMS TOPHBIX TTOPOJ 1 MUHEpasioB, Tabnuiia MenaeneeBa, yueOHbie PUIbMBI,
U poBbie 00pa30BaTEIbLHBIC PECYPCHI.

TexHuueckue cpeacTsa 00yueHusi: HOyTOYK, TEJIEBU30P.

OobopynoBanme jgadopaTopuu M pado4ux MecT Ja0OPATOPUU: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JyMbl, TMPEIMETHBIC H
MOKPOBHBIE CTEKJIA, TUTAHIIETHI JIsl KalleJIbHBIX peakiui, GuibTpoBaibHas Oymara,
POMBIBAJIKH, CTEKJISHHBIE TPOOUPKHU, PE3WHOBBIE MNPOOKH, (HOHAPUKH, HAOOP
PEaKTUBOB, CTEKJISTHHBIE MaJOYKH, IITATUBBI JJIsl MPOOUPOK; MEPHBIE IMIUHIPHI,
BOPOHKH CTEKJISIHHbIE, BOPOHKHM JeiuTeNbHble HuiauHapuyeckue (50-100 wmun),
CTYNKH C MEeCTHUKOM, (aphopoBbie YalIKy, MUHIETHI, GUIbTPHl OyMa)KHbIe, BaTa,
MapJiis, 4acoBbI€ CTEKJA, DJIEKTPOIUIUTKH, JAOOpATOpPHBIE IITATHUBBI, CIUPTOBBIE
TOPEJIKU, CITUYKHU, TPUOOp MJIsl TOJIyYeHUsI Ta30B (MU MPOOUpPKa € Ta300TBOIHOM
TpyOKO#1), AepKaTenu Mg NPOOHPOK, CKISIHKKA [IJIi XpaHEHUsS pPEaKTHBOB,
pazaaTovHbIe JOTKH; XumMuueckue ctakanbl (50, 100 u 200 mun); mImaTenu; MMHLIETHI;
TUTENBHBIC UL, CEKYHIOMEPHI (TaliMephl), MepHbIe TTpoOupku (Ha 10—20 mur) u
MepHBIe KoJIObI (25, 50, 100 u 200 mur), BoastHas 0aHst (MJIM TEPMOCTAT), CTEKIISTHHBIC
NajJ0YKH; KOHWYeckue Kojaowl juis TuTpoBaHus (50 m 100 mu1); MHAMKATOPHBIC
MOJIOCKU st omnpenenenuss pH ©  cranmapTHas WHAUMKATOpHAs —IIKaja;
YHUBEpCAJIbHBIA HHAUKATOP; nuneTku Ha 1, 10, 50 ma (wam go3aropst Ha 1, S u 10
MJ1), OIOpETKH JJIsi TUTPOBaHUSA, METUIMUHCKHME mmpunbsl Ha 100—150 wmur,
nabopaToOpHBbIC W/HWIN aHATUTHYECKHE BEChl, pH-MEeTphl, CymuabHbIA mKad, U 1ap.
nabopatopHoe 000pyI0BaHUE.

3.2. UuopmannonHoe odecneyeHne peaju3anu NporpaMmmbl

1. Jlns peammszamuu mporpamMmbl OMOIHOTEYHBIA (POHI 00pa3oBaTEIbHON
OpraHu3aliy JOJKEH UMEET JIEKTPOHHBIE 00pa3oBaTenbHbIe U HHPOPMAIIMOHHEIE
PECYPCHI, pPEKOMEHI0BAHHBIE JIJIs1 KCIIOJIH30BAHUS B 00pa30BaTEeIbHOM MpOIiecce, He
CTapllie MATHU JIET C MOMEHTA U3/IaHMUS.

2. CIMCOK TUTEPaTyphl



1. AndunorenoBa, M. B. Xumus: y4eOHUK U NPAKTHUKYM MJIsI CPEIHETO
npodeccuonansHoro oopazosanust / . B. Audunorenona, A. B. babkos, B. A.
[TonkoB. — 2-e u3n., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 291
C.

2. Wleromuxuna, H. A. OO6mas xumwus: yueOnuk nnus CIIO / H. A.
[eronmuxwuna, JI. B. MunaeBckas. — Cankr-IlerepOypr: Jlanb, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumus: y4eOHUK M TNPAKTUKYM JUJISI CPEIHETO
npodeccuonansHoro oopazosanus / A. b. Hukonsckuit, A. B. CyBopoB. — 2-¢ u3j.,
nepepab. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.

4. Xumwusi: yueOHUK JIJIsi cpeaHero npodeccruonansHoro oopasonanus / FO.
A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan; mox obmieit pegakiueit
I'. H. ®aneeBa. — 2-¢ usn., nepepad. u gon. — Mocksa: MznarensctBo FOpaiir,
2022. — 431 c.

JlonoTHUTEIbHbIE HCTOYHUKH

1. Tycera, E. B. Xumus nnsa CIIO: yuebHo-MeToandeckoe nocobue / E. B.
I'yceBa, M. P. 3uranmmuna, /. . Kynukosa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkct: snekTpoHHbI // JlaHb : 3J€KTPOHHO-
OubnuoTeuHas cucreMa.

2. UYepnukosa, H. FO. Xumus B 10CTYITHOM H3JI0KE€HUU: yueOHOE 1mocolue
s crio / H. ¥O. UepaukoBa. — 2-e uza., ctep. — Cankrt-IletepOypr: Jlanb, 2022.
— 316 c¢. — ISBN 978-5-8114-9500-9. — TexkcTt: snekTpoHHbId // JlaHb:
AJNEKTPOHHO-OUOINOTEUHAs CUCTEMa. —

3. IepnunpiHa, JI. B. Xumus: yaebnoe nocooue / JI. B. lllepnurpina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Texct: anekTpoHHbIN // JIaHB: 2IEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —

4. bmunos, JI. H. Xumus: yaebnuk nns CIIO / JI. H. baunos, WU. JI.
[lepdunona, T. B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 c¢. — ISBN 978-5-8114-7904-7. — Tekct: snexTpoHHbidt // JlaHs:
AIEKTPOHHO-OMOIMOTEUHAs CUCTEMA.

HNuTepHeT-pecypcebl

1. hvsh.ru — Xypnaain «Xumus B mKoe».

2. https://postnauka.ru/themes/chemistry — jekmuu Mo XWMHH Ha CaiTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-mmomymnsipHbIii  IPOEKT «ONEMEHTHl OoJbIoi Haykm» ((pusnka,

XUMUS, MaTeMaTHKa, aCTPOHOMHUS, HayKH O XHU3HHM, Hayku o 3emuie). HoBoctu
HayKH, KHUTH, HAYYHO-TIOITYJISIPHBIEC CTAThU, JICKIIUH, SHIUKJIONEIUN.

3. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiT Hay4YHO-NIOMYJISIPHOTO )KypHAJIa «XUMUA U KU3HbY. JKypHai uznaércs

c 1965r.



https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4785

4. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITasg »JEKTpOoHHass OuOIMOTEeKa XumHudeckoro mnoprtana «Chemnety,

COJIEPKUT yueOHbIe U MHPOPMALIMOHHBIE MAaTEPHUAIIBI IS INKOJIBHUKOB M yYUTENEH.
5. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3p14HBIN CAaT O CBOMCTBAX XUMHUYECKUX DIIEMEHTOB.
6. http://gotourl.ru/7180 (https://www.lektorium.tv)
HexoMmmepueckuii cailT oHlIaiiH-00pa30oBaHusl, COJEPKUT MHOTO HHTEPECHBIX

o0pa3oBaTelbHBIX KYpPCOB M BHUICOJIEKUUN JI UIKOJIbHUKOB, CTYJEHTOB H
yuutesnen. ECTb HECKOIBKO KypCOB 110 XUMUMU.

7. http://www.xumuk.ru

Caiir 0 XMMHH: KJIacCUYeCKHMe Y4YeOHUKH, CIPABOYHUKH, SHUUKIONEIUH,

MOWCK OPraHWYEeCKUX W HEOPTraHMYECKUX pEeaKIHid, COCTABICHHE YpaBHEHHI
pEaKIUH.

8.  http://orgchemlab.com/

Caiit, moCBAUIEHHBIN MPaKTUYECKON paboTe B 1abopaTopuun



http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://www.xumuk.ru/
http://orgchemlab.com/

B MpOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATHH W Ja0OpaTOPHBIX padoT,
TECTUPOBAHMUS, & TAK)KE BBINOJHEHUS 00Yy4arOIIMMUCS UHIUBUIYATbHBIX 3aaHUM,
MIPOEKTOB, UccieNoBaHui. Pe3ynbTraTtel 00yYeHUs! ONpenessiioT, YTo 00yJarouuecs
JOJIKHBI

4. KoHTpPO/Ib H OLIEHKA Pe3yJIbTATOB OCBOCHUs 0011e00pa3oBaTeIbHOM

KOHTpOHB H OILICHKA PC3YyJIbTATOB 06y‘lCHI/ISI OCYHICCTBIIACTCA IMPEII0AaBaTCICM

3HaTh,

JTUACIIATUINHEI.

JTUCIUIUIMHBI UCTIOJIB3YETCSI CUCTEMA OLICHOUYHBIX MEPONPUSTUM, TPEACTABIISIIONIAS
co0Ol KOMIUJIEKC Y4YeOHBIX MEpPONPHUSTUM, COTJACOBAHHBIX C pe3yJbTaTaMu
o0ydenus u chopmynupoBanubix ¢ yueroM @I'OC COO (npeaMeTHbIe pe3yIbTaThl

I[J'ISI (I)OpMI/IpOBaHI/IH, KOHTPOJII U OUCHKHU PE3YJIbTATOB OCBOCHUA yqe6H0f/i

JTUCHUILIHHBI

no auctuiuinae) u ®I'OC CIIO.

INOHUMAaTb W ACMOHCTPHUPOBATL 110 3aBCPIICHHN H3YUCHUIA

MePUONYECKON
CHUCTEME XUMHYECKUX
anemenToB [[. 1.

XUMHUYECKUX DIIEMEHTOB:
«Merammuueckue /
HEMETAJLUTUYECKHUE

Monyas / OneHo4Hnsble OK,

Ne Pe3yabTaT 00yyeHus
Pasznen / Tema MepONpUATHS K

| |OcHoBHOIT MOTYTB

1 |Pa3mea 1. dopMyJTHPOBATH
OcHoBBI 0a3oBble MOHATHUS H
CTPOeHus 3aKOHbI XUMHU
BellleCTBA

1.1 |CtpoeHnue CocraBiTh 1. Tect «CtpoeHnue OK
aTOMOB XUMHUYeCKHe (OPMYIIBI [ATOMOB XUMHYECKUX 01
XUMHYECKUX  |COCTUHEHUN B DJIEMEHTOB U MIPUPOJA
AJIEMEHTOB U |COOTBETCTBHUU CO XUMHUYECKOUN CBSI3HY.
npuponaa CTEIMEHbIO OKUCIICHHS (2. 3a71auM HA COCTABJICHUE
XUMUYECKON  |XMMHUYECKHX XUMHUYECKUX (POPMYIT
CBS3U 3JIEMEHTOB, UCXOJS U3 |IBYXaTOMHBIX

BaJICHTHOCTU U COeAMHEHUN (OKCHUJIOB,
ANEKTPOOTPULIATETLHO |CYIb(UIOB, TUIPHUIOB U
CTH T.IL.).

1.2 |[lepuonnyecku | XapakTepu3oBaTh [IpakTuko- OK
1 3aKOH U XUMHUYECKHUE IIIEMEHTHI [OPUEHTUPOBAHHbBIE 01
tabymmma [[.W. |B cooTBeTcTBHU ¢ X |Teopernueckue 3amanms |OK
MenpeneeBa |MOJOKEHUEM B Ha XapaKTepHu3aIluio 02




Menneneena

CBOMCTBA,
ANEKTPOOTPULIATENHHOCTD
Y CPOJCTBO K JJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOECHUEM
U TIOJIOKEHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKUX DJIEMCHTOB
JI.1. MenpaeneeBay.

2 CocTaBiaaTh

Paspea 2. KonTposbHast padora
YPABHEHMS H CXeMbI

XumMnuyeckmne «CTpoeHue BelecTsa u
XHMHYECKHX

peakuumn . XUMHUYECKHE peaKIumn»
peakumii

2.1 | Tumsl CocraBnars peakiuu 1. 3agaum Ha coctaBienue |OK
XUMHUYECKUX  |COEIUHEHHS, YpaBHEHUM peaKInii: 01
peakiuit pasyioxkeHus, OOMEHa, |— COCTUHCHMUS,

3aMelleHus,
OKHUCJIUTENbHO-
BOCCTaHOBHUTEJIbHbBIE
pEeaKkiuy U peaKiuu
KOMILIEKCOOOpa3oBaHu
a1 (Ha mpuMmepe
TUIPOKCOKOMIUIEKCOB
AJTIOMUHHUS U IUHKA) C
ydacTueM
HEOPTaHUYECKUX
BEILIECTB

3aMeleHus, Pa3I0KEeHHUsI,
oOMeHa U peakIuii ¢
y4acTHEM KOMIUIEKCHBIX
coeMHEHUH (Ha MpuMepe
TUIAPOKCOKOMITIIEKCOB
AJIOMUHUS ¥ 1IUHKA);

— OKHCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX
peakiuu ¢
HCIIOJI30BaHUEM METOAa
AJICKTPOHHOTO OaaHca;
— C y4acTHEM
KOMIIICKCHBIX
COoeIMHEHUH (Ha mpuMepe
TUJPOKCOKOMILJIEKCOB
IIUHKA U ATFOMUHUA).

2. 3amauu Ha pacyer
KOJIMYECTBECHHBIX
XapaKTEPUCTUK MTPOIYKTA
PEAKIINH COCTUHCHUS;
MacCOBOM M 00BEMHOM




JIOJIU BBIXOJa MPOAYKTa
pEaKUUu COEAUHEHUS OT
TEOPETUYECKU
BO3MOXKHOT'0; 00bEMHBIX
OTHOILICHUH T'a30B;
KOJINYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEILIECTB U MPOTYKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA)
MPOAYKTa PEAKLINH, €CIU
OJIHO M3 BEUIECTB JaHO B
BHJIE pacTBOpa C
OITPEICJIEHHON MAaCCOBOM
JI0JIEN PACTBOPEHHOTO

BEILICCTBA.
2.2 |9nexrponutud |COCTaBIATh 1. 3aganus Ha OK
eckas YpaBHEHHUS COCTaBJICHUE 01
OUCCOLMALNS | XUMUYECKHX PEAKIIUU |MOJEKYJSPHBIX U HOHHBIX
Y MOHHBIN MOHHOT'O OOMEHa C peakui ¢ yuacTueM
oOMeH y4acTHEM OKCHJIOB, KUCJIOT,
HEOPraHUYECKUX OCHOBAHUU U COJIEH,
BEILIECTB VOHHBIX peaKInil
TUJIPOJIA3a COJIEH,
YCTAHOBJIEHUE U3MEHECHUS
KHCJIOTHOCTHU CPEBI.
2. JJabopatopHas pabota
«Peakunu ruaponusar.
3 |Pa3nen 3. HUccaenoBarb KonTpoabHasi paGora
CtpoeHue u |(cTpoeHme u cBoiicTBa |«CBoiicTBa
CBOliCTBA HEOPraHMuYeCKHX HEOPraHMYeCKHX
HEOPraHUYecK BellecTB BeIIEeCTB)
HX BelleCTB
3.1 |Knaccudukanu|Knaccupummponats  |1. Tect «Homenknatypa u |OK
s, HEOpraHU4ECKue Ha3BaHUE 01
HOMEHKJIaTypa |BellecTBa B HEOPraHMYECKUX BEILECTB
U CTpOCHUE COOTBETCTBHH C UX UCXOJI U3 UX XUMUYECKOU

HEOPraHU4ecK

CTpOCHUEM

dbopmyIbl WIn




X BEIIECTB

COCTaBJICHUE XUMHUYECKOU
(bopMyIIbI UCXOS U3
Ha3BaHUSI BEIIECTBA MO
MEKIYHAPOIHON WITH
TPUBUAJILHOU
HOMEHKJIATYpe».

2. 3ajaun Ha pacyer
MacCOBOM JTOJIH (MacChl)
XUMHUYECKOTO JJIEMEHTA
(coenuHEeHMSs) B MOJICKYJIE
(cmecn).

3. IIpakTuyeckue 3aaaHust
1o Kjaccudukamnmm,
HOMEHKJIaType U
XUMHUYECKUM (HOpMYyJiaMm
HEOPTraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTUyecKue 3a1aHus
Ha ONPE/ICIICHHE
XUMHUYECKOW aKTUBHOCTH
BEILECTB B 3aBUCUMOCTH
BUJIa XUMUYECKOU CBSA3U U
THUMNA KPUCTALIUYECKOU
PELIETKH.

3.2

dusuko-
XUMHYECKHE
CBOMCTBA
HEOpPraHUYEeCK
X BCIICCTB

YcranaBnuBaTh
3aBUCUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHUYECKUX
BEIIECTB OT CTPOCHUSA
aTOMOB U MOJIEKYJI, a
TaK)Ke THIIA
KPUCTAJUIMYECKOU
pEILIETKH

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB
OKCHJIOB, KUCJIOT,
OCHOBaHMA, aM(POTEPHBIX
TUIPOKCHUIOB U COJIEM.
2. 3aganus Ha
COCTaBJICHUE YPAaBHEHUU
XUMHYECKUX PEAKIIUH C
y4acTHEM MPOCTHIX U
CJIOKHBIX
HEOPraHMYECKUX BEILECTB:
OKCHUJIOB METAJLJIOB,
HEMETAJIJIOB U
aM(OTEepHBIX PJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,

OK
01
OK
02




OCHOBaHUN U aM(POTEPHBIX
TUIPOKCHUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX UX
CBOICTBa U CIIOCOOBI
MOJTYYEHUS.

3. IIpakTuko-
OPUECHTUPOBAHHBIC
TEOPETUYECKUE 3aJaHUSI
Ha CBOWCTBA U TOJIyYEHUE
HEOPTraHUYECKUX BEIECTB.
4. JTabopaTtopHas paboTa
«CBOICTBa METAIIJIOB U

HEMETAJIIOBY.
3.3 |{IIpousBoacTBo |[OO6OCHOBHIBATH [IpakTuko- OK
HEOpPraHUYECK |3HAYCHHEC M OpUCHTHUPOBAHHBIC 01
WX BEIIECCTB. |[IPUMCHCHHE 3a/1aHus 1Mo coctapieHno |OK
3HaveHUE U HEOPTraHUYECKUX XUMHUYecKuX peakiuii ¢ |02
IIPUMEHEHHE B |BEIIECTB B OBITOBOM U |ydacTHEM
OBITY U Ha IIPOU3BOJICTBEHHOM HEOPTraHUYECKUX BEIIECTB,
IIPOU3BOJICTBE |IEATEIHLHOCTH UCIIOIB3YEMBIX JIJIS UX
YyeoBeKa ux (U3MKo- |MICHTH(UKAIUU U
XUMHUYECKUMU IIPOMBIIIIJIEHHBIX
CBOMCTBaMU CIOCO0OO0B MOJTYyYCHHUS.

4 |Pa3nea 4. HUccaenoBarb KonTpoabHasi pabora
CtpoeHne 1 |[cTpoeHuUe U cBoiicTBa |«CTpoeHHe U CBOMCTBA
cBoOlicTBa OpPraHuYecKHuX OpPraHMYecKMX BelecTB)
OpraHMYecKH |BellecTB
X BelllecTB

4.1 |Knaccudukanu |Knaccudumuposate  |1. 3aganus Ha OK
s, CTPOCHUE U |OpTraHUYECKHUe COCTaBJICHUC Ha3BaHUI 01
HOMEHKJIaTypa |BEIIECTBA B OpraHUYECKUX
OpraHUYECKUX |COOTBETCTBUHU C MX COCAMHEHUH T10
BEIIECTB CTPOCHHEM TPUBHAIIBHOU HITH

MEXKTYHAPOIHOU
CHUCTEMaTHYECKOM
HOMEHKJIaType.

2. 3aganusa Ha




COCTAaBJICHUE MOJIHBIX U
COKpAILIEHHbBIX
CTPYKTYPHBIX (pOpMYI
OpraHUYECKUX BEILECTB
OTJIETBHBIX KJIACCOB.

3. 3amauyu Ha ONpENEIICHHE
npocreneit GopMybl
OPraHUYEeCKOU MOJIEKYJIBI,
UCXOJS U3 AJIEMEHTHOTO
cocrana (B %).

4.2

CBoiicTBa
OPraHu4YeCKUX
COEINHEHUN

YcraHnaBiuBaTh
3aBUCUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
OpraHUYeCcKuX
BEIIECTB OT CTPOCHHUS
MOJIEKYJI

1. 3ananusa Ha
COCTaBJICHUE YPaBHEHUU
XUMHYECKUX PEaKIui ¢
y4acCTUEM OPTraHUYECKUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHS.

2. 3ajgaHus Ha
COCTaBJICHUE YpaBHEHUM
XUMHUYECKUX PEAKIIUH,
WJUTIOCTPUPYIOITUX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUSI JaHHBIX
pEaKIui U TEHETUYECKOU
CBSI3M OPraHUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.
3. PacueTHble 3aa4u 1O
YPaBHEHUSAM PEAKLUU C
Y4aCTHEM OPraHUYECKUX
BEILIECTB.

4. JlabopatopHas pabota
«ITonyuenue sTniieHa u
M3YyYEHHE €r0 CBOMCTBY.

OK
01
OK
02

4.3

Opranuueckue
BEIIIECTBA B
KU3ZHEICSATEh
HOCTHU
YeJoBeKa.

OO0OCHOBLIBATH
3HA4YEHHUE U
IIPUMEHCHHE
OpraHUYeCKUX
BEILIECTB B OLITOBOU U

[IpakTuko-
OPUEHTUPOBAHHBIC
3aJJaHUS] TIO0 COCTABIICHUIO
XUMHYECKUX PEAKIIUH C
Y4aCTHEM OPTraHUYECKUX

OK
01
OK
02




[IpousBoacTBO
Y IPUMEHEHUE

IIPOM3BOICTBEHHOU
NESTEIIbHOCTH

BCIICCTB, UCITOJIB3YCMBbIX
JJIs UX PII[@HTH(l)I/IKaHI/II/I B

OpraHMYECKUX |4eloBeKa UX (PU3UKO- |OBITY U
BEIIECTB B XUMUYECKUMU MPOMBIIIJIEHHOCTH.
POMBIIIJIEHHO |CBOMCTBAMU
CTH

5 |Pa3peax S. HccaenoBatb KonTposbHas padora
Kunernuecku |paBHOBecue H «CKOpOCTh XMMHUYECKOI
eu CKOpPOCThH peaKkuuu U XMMHUYeCKoe
TEPMOJAMHAMH |XUMHUYECKUX pPaBHOBeECHE)
YyecKue peakuum
3aKOHOMEPHO
CTH
NPOoTeKAHUA
XUMHYECKHX
peaxkumii

5.1 [Kunetnueckue (MccnenoBats Biausiaue |1. Jlaboparopuas pa6ora |OK
3aKOHOMEPHOC |KOHIIEHTpALUU Ha BBIOOD: 01
TH TIPOTEKAHUSI |pearupyromux — «Ornpepenenne OK
XUMHYECKUX  |BEIIECTB U 3aBUCUMOCTH ckopoctn |02
peakuui TEeMIIepaTyphl Ha peakuuu ot

CKOPOCTb XMMUYECKUX |KOHIICHTPALIUU

peakuui pearupyIonux BemecTBy;
— «Onpenenenue
3aBUCUMOCTH CKOPOCTH
peakiuu OT
TEMIIEPATYPBI».
2. IlpakTuko-
OPUEHTHUPOBAHHBIE
TEOPETUUYECKUE 3aJaHUS
Ha aHanu3 (HaKTOPOB,
BIUSIONINX HA U3MEHEHUE
CKOPOCTH XHUMHUYECKOMN
peakiuu.

5.2 |Tepmonunamu (MccienoBats Biausaue |1. 3amaun Ha pacyeThl OK
YECKHUe U3MEHEHUSA TEII0BBIX 3PP EeKTOB 01
3aKOHOMEPHOC |KOHLICHTPALMH xuMHuueckux peakuui - |OK
TH MPOTEKAHMS |BEIIECTB, PEAKIINH omnpeeeHue TUIIa 02




XUMUYECKUX  |Cpedbl U TEMIEPATYphl |peakiuu (1o TeIIOBOMY

peakuui. Ha CMEIICHHUE 3pdexTy: 3K30- U

PaBHOBecue  |XUMHYECKOTO HAOTEPMHUUECKUE).

XUMUYECKUX  |paBHOBECHS 2. IlpakTuko-

peaxkuui OPUEHTUPOBAHHBIE
3aJIaHusl HA IPUMEHEHUE
npuHuuna Jle larense
TSl HAXOKICHUST
HaIpaBJICHUS CMEIICHUS
PaBHOBECHS XUMUUYECKOMN
peaKIuy 1 aHalu3
(baKkTOpOB, BIUSIONIUX HA
CMEIIIEHHE XUMHYECKOTO
pPaBHOBECHHI.
3. JlJaboparopnas pabota
«V3ydyeHue BIUSHUS
pa3IMYHbIX (AKTOPOB Ha
CMEIIEHUE XUMUYECKOTO
paBHOBECHUS.

6 |PasgeJ 6. HUccaenoBatnb KonTpoabHasi pabora no
JAucnepcHbie |[aucnepcHbIe Teme «/lucnepcHbie
CHUCTEMBI CHUCTEMBI CHCTEMbI»

6.1 |[Iucnepcusie |PaznuyaTth uctuaeble |1. 3amaum Ha OK
CUCTEMBI U pPacTBOPHI, PUTOTOBIICHUE 01
(bakTopbl UX  |KOJUIOMJHBIE PACTBOPHI |PACTBOPOB. OK
YCTOMYMBOCTHU |U TpydonucnepcHeie (2. [IpakTuxo- 02

CHUCTEMbI Ha OCHOBE  |OPUEHTUPOBAHHBIE

XUMUYECKOTO pacueTHbIE 3aJlaHHs Ha

AKCHEPUMEHTA JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM
Y IPOU3BOACTBEHHOU
NEeATEeIbHOCTH YeI0BEKA.

6.2 |UccnenoBanue |MccnenoBats ¢pusuko- |JlabopaTopHas padora (Ha |OK
CBOWCTB XUMUYECKHE CBOMCTBA (BBIOOD): 01
JTUCIIEPCHBIX  |pa3IUYHBIX BUIOB — [IpuroroBnenue
CUCTEM JUCIIEPCHBIX CUCTEM  (pacTBOPOB;

— UccnenoBanne

AUCIICPCHBIX CUCTCM.




7 |Pa3nmen 7. HccnenoBath
Ka4yecTBeHHBI |cBOICTBA
e peakiuu OPraHu4YecKux u
00HAapYKeHUsl |[HEOPraHUYEeCKHUX
OPraHMYecKH |BelIeCTB C
X 1 HCMOJIb30BAHHEM
HEOPraHMYecK |KauyeCTBEHHBIX
HUX BEUIECTB |peakuuit

7.1 |O6napyxenue |UccrnenoBath 1. JJaboparopnas pa6ora |OK
HEOPraHWYECK |Ka4eCTBEHHBIE (Ha BBIOOD): 01
WX KATUOHOB U |peaKIuu — AHanuTHYecKue
AHUOHOB HEOPTraHUYECKUX peakiuu katruoHos [-VI

BEILIECTB TPy,
— AHQJIUTUYECKHUE
peaKIuu aHUOHOB.
2. IlpakTuyeckue 3aaaHus
Ha COCTaBJICHUE
YPaBHECHUH peaKIUi
0oOHapy>KeHUs KaTHOHOB
|I-VI rpynn 1 aHUOHOB, B
T.4. B MOJIEKYJIIPHON U
MOHHOU opmax.

7.2 |O6napyxenue |MccrmemoBath 1. JlabopatopHas pabora |OK
OpraHUYeCKUX |KauyeCTBEHHBIC (Ha BBIOOD): 01
BEIIECTB peakuuu — KauecTBeHHnble peakimu
OTJIEIBHBIX OpraHUYeCKuX Ha OTJEIbHBIC KIIACCHI
KJIACCOB C COEIMHEHUN OpraHUYECKUX BEIIECTB;
UCIIOJIb30BAHU |OTIEIbHBIX KJIAaccOB  |— KauecTBeHHBIN aHAIU3
eM OpraHUYECKUX
KaueCTBEHHBIX COEAMHEHUN 10
peakiuit (GYHKITMOHATHHBIM

TpymIam.

2. [IpakTryeckue 3a1aHust
Ha COCTaBJICHUE
KaYECTBEHHBIX PEaKINU
OoOHapyX eHUs
OpPraHUYECKUX
COCJIMHCHUM.




[Mpuxkaagnoui MmoayJab

8 |Pa3pmeax 8. OuenuBarsb 3ammra Keica (¢ yueTom
Xumus B MOCJIeACTBUSA Oynyurei
ObITY M OBITOBOI U npogeccuoHaNIbLHON
NMPON3BO/JCTBE [IPOU3BOJACTBEHHOH |1eATEIbLHOCTH)
HHOM AeATEeJIbHOCTH
NAesiTeJIbHOCTH |4eI0BeKA ¢ MO3UIMIA
YeJI0BeKa IKOJIOTHYEeCKOM
0e30macHOCTH
Xumus B ObITy |OLIEHUBATH Keiic (c yuetom 6ynymeit |OK
u MOCJICICTBUS OBITOBOM |MpOheCCUOHAIBHOM 01
MIPOU3BOJICTBE |M MPOU3BOACTBEHHOM |I€ATEIBHOCTH) OK
HHOM NEeSATeIbHOCTH Bo3moxxHBIE TEMBI 02
NESITEIbHOCTH [4EJIOBEKA C MO3UIMKA  [KEMCOB: OK
YyeJIoBeKa AKOJIOTUYECKOM 1. ITorennenue knumara u |04
0€301acHOCTH BBICBOOOXKIeHHE Ta30BbIX |OK
TUApPaToOB O aHA okeaHa. |07
2. byaymue matepuansl  |IIK
JUISl aBHA-, MAIIMHO- U 1.2.
npruOOPOCTPOCHHUS.
3. HoBble Matepuanbl AJis
COJIHCUHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
pacTUTETBbHBIX
npenapaTos.
9 |Pa3men 9 NuTepnperupoBars (3amura y4eOHO-
HccaenoBann |Xxumuveckue HCCJIeI0BATEILCKOI0
eu Npouecchl U ABJIEHUA [MPOEKTA (C y4eToM
XUMHUYecKuili |B Omocdepe Oyaymen
aHaJIM3 npogeccuoHaAIbLHOMN
00bEKTOB NeATeJIbHOCTH)
onocdepnbl
9.1 |OcHOBBI Boinonusats nonueiii  |1. JIaboparopnas padora |OK
1a00paTOPHON |ITHKIT «OcHoBbI maboparopror (01
IIPAKTUKU B JKCIIEPUMEHTAIIBHOTO  |[IPAKTUKW. IIK
npodeccroHal |MUCCIeT0BaHUS C 2. Tunossle pacuetei mo  |1.2.
BHBIX COOJII0ICHUEM MPABUII |TEMATHKE SKCIIEPUMEHTA.

nabopaTopusix

0e30macHoro

3. 3a;1ayn Ha BEIYUCIIEHUE




oOpaiieHust ¢
BEIIECTBAMU U
1a00paTOpHBIM
000pyI0BaHUEM

CpPEIHEro 3HAYCHHMSI
AKCIIEPUMEHTATHHBIX
JAHHBIX, TIOTPEIITHOCTH.
4. [IpencraBnenue
pE3yJIbTaTOB
AKCIIEPUMEHTA B
pasznuuHoOi hopme
(Tabnuua, rpaduk, OTUET,
JTOKJTaJI, IPE3CHTAIINSA).

9.2

XUMUYECKUU
aHaJu3 npoo
BOJIBI

UccnenoBath
XUMHUYECKUU COCTAB
poO BOJIbI

1. Tect «CBoiicTBa u
COCTaB BOJIbI».

2. 3apanue «XUMUYECKUN
COCTaB BOJIbI, TUII BOJIBI U
CHocoO0bI €€ MPUMEHEHUSD)
(c ucnoyb30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

3. IlpakTuxo-
OpUEHTUPOBAHHBIC
TEOPETUYECKUE 3aTaHUSI
Ha COCTaB BOJIbI U
CIOCOOBI BHIPKECHHUS
KOHICHTPALNHN U MEPECUET
KOHIICHTpaLHii (C
UCIIOJIb30BaHUEM
HOPMAaTHBHBIX
JIOKYMEHTOB).

4. JlabopatopHas pabota
Ha BBIOOD:

— Ouuctka BOJbI OT
3arpsi3HEHUN;

— Onpenenenue pH Bogb
U €€ KUCJIOTHOCTH;

— Onpenenenue
KECTKOCTH BOJIbI U
CIocoObI €€ YCTPaHEHUS.

OK
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OK
07
[K
1.2.

9.3

XUMHUUYECKUN
KOHTPOJIb

HUccnenoBats
XUMUYECKUU COCTAB

1. Tect «Oprannueckue u
HEOPraHWYECKUe

OK
01




KadecTBa MPOJIYKTOB MUTaHUs  |BEIIECTBA, BXOSIIINE B OK
MIPOJYKTOB COCTaB MPOAYKTOB 02
MMUTAHUS TIUTaHUS». OK
2. IIpakTuko- 07
OPUEHTHUPOBAHHbIE IIK
3aJlaHud 1o KynuHapHoit |1.2.
TEMaTHKE.
3. JJaboparopHas paboTa—
HccenenoBanue npoayKTOB
MUTaHUS HA HAJTUYHE
yriaeBoa0B (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha
HaJM4Yue yrieBoJ0B
(kpaxmall, rIoKo3a,
caxapo3sa).

9.4 | Xumnueckui |Hccnenosath 1. Tect mo Teme OK
aHajau3 Mpo0  |XMMHYECKUM cocTaB  |«XUMHUUYECKUH COCTaB 01
TIOYBBI po0 MOYBBI HEOPTraHUYECKUX U OK

OpraHUYECKUX 02
yIOOpEeHU». OK
2. 3amanue «B3aumocssa3ps |07
COCTaBa IOYBEI, TUII IIK
MIOYBBI U €€ HazHaueHus». |1.2.
3. JlJaboparopnas pabota

(Ha BBIOOD):

— Ob6HapyxeHue
HEOPraHMYECKUX

npuMeceil B mpodax

MIOYBHI;

— Onpenenenue pH

BOJTHOM

BBITSDKKH TIOYBBI, €€
KHCJIIOTHOCTHU U

HIEJIOYHOCTH.

9.5 |UccnenoBanne |MccnenoBath VYuebHo- OK
00BEKTOB XUMHYECKHM COCTAB  |MCCIEN0BATEIbCKHUI 01
ouocdepsr 00BEeKTOB OMOChephl  |TIPOEKT B 001aCTH OK

Ha [puMepe uccienoBanus o0bexToB |02




IIPOJYKTOB IIUTaHUs,
BOJbI U TIOYBBI

ouochepsl.

Bo3MoxHBIE TeMBI
MPOEKTOB:

1. UccnenmoBanue cocTaBa
MHUHEPAIBHOU BOBI U
PEKOMEH/IALNY 110 €€
HCII0JIb30BaHUIO.

2. UccnenoBanue
pa3pylIarOLIEro 1eHCTBUA
MPUPOTHOM BOJIBI HA
CTPOUTEIIbHBIC
MaTepuabl.

3. CocTaBieHue NpoeKTa
IIBETHHKA/Oropojia/cana B
3aBHCHMOCTH OT COCTaBa
MPOAHATM3UPOBAHHBIX
ITOYB.

4. CocTaBieHuE
cOaaHCUPOBAHHOTO MEHIO
Ha JIeHb (HEJENI0) B
3aBHUCHUMOCTH OT
COAEPKAHUSI XUMUUECKUX
MaKpO ¥ MUKPOIJIEMEHTOB
B MPOJYKTaX MUTAHUS.

5. UccnenoBanue
KauecTBa IIMTHEBOU BOJIEI.
6. HccnenoBanne npod
BOJIOTIPOBOJIHOM BOJIbI HA
MpeIMET YCTPaHEHUS
JKECTKOCTH.

7. YcTpaHEHUE )KECTKOCTH
BOJBI B
CEIbCKOXO03s1CTBEHHOMN
JIESTCILHOCTH.

OK
04
OK
07
[1K
1.2.
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