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1 O0masi xapakTepucTUKa padoveil IPOrpaMmbl
1.1 MecTo TUCHUIIMHBI B CTPYKTYpPe OCHOBHOI TpodeccHuoHATbHOIMI
o0pa3oBaTeJIbHOI POrPaMMBbI

O6meobpazoBarenpHas aucuumuinHa bJ[.04 Xumus wu3ydaercs Ha 0a30BOM

ypOBHE B 00pa30BaTEIBHOM IHMKJIEC YYEOHOTO IJIaHA OCHOBHOW MPOQeCcCHOHATHHON
oOpazoBarenbHOM mporpammbl crieruainbHOCTH 08.02.10 CTpOoHTENnbCTBO KENE3HBIX
JIOpPOT, TTYTh U ITyTEBOE XO35HCTBO

1.2. lleau u n1aHupyeMble pe3yJabTAThl 0CBOCHUS TUCUUILIMHBI
1.2.1. Ileau u 321244 JUCHUILIMHBI

@opMHpOBaHUE Yy 00YyYAIOIIUXCS MPEACTABICHUS O XUMHUYECKON COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTHHbBI MHUpa KaK OCHOBBI IPUHATHUS PELUICHUM B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOI'O NTOBEACHUS B IPUPOJHON Cpeae.

3agaum IMCUMILVINHBL:

1)

2)

3)

4)
5)

6)

chopMUpOBaTh MOHMMAHHUE 3aKOHOMEPHOCTEM MPOTEKaHHsSI XUMHUYECKHX
IPOLIECCOB U SIBJICHUW B OKPYXAIOUIECH Cpeae, LEJIOCTHOM Hay4YHOM KapTUHBI
MUpa, B3aHMOCBSI3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

pPa3BUThb YMEHHS COCTaBJATh (POPMYJIbI HEOPraHMYECKUX W OPraHUYECKUX
BEILIECTB, YPABHEHUN XUMUYECKUX pEaKUUid, OOBICHATH HUX CMBICI,
MHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUYECKUX SKCIIEPUMEHTOB;

chopMHpPOBaATH HABBIKH POBEICHUS MPOCTEUIITNX XUMUYECKUX
HKCIIEPUMEHTAJIBHBIX HCCIEAOBAHUM C COOJIIOACHUEM MPaBHII O€30MaCHOTO
oOpalleHus C BEIIeCTBaMU U JIA0OPAaTOPHBIM 000PYI0BAHUEM;

pa3BUTh YMEHHS HCIOJIb30BAaTh HH(OpPMALMI0O XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

copMUpPOBATh YMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH IEATEIBHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IPOLIECCOB;
copMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTH)KCHUH XUMHUYECKOW HayKd U
TEXHOJIOTUH ISl Pa3BUTHUS COIMAILHON U IMTPOM3BOJICTBEHHOM cep



1.2.2. Ilnanupyembie pe3yabTAaThbl OCBOCHHS 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kon u | [ImaHupyemMble pe3yiapTaTbl OCBOEHUS TUCIUILINHEI

HaMEHOBAHUE

bopMUpyEMBIX O6uue JucuuninrHapHbie

KOMITETCHIINN

OK 0l. Bsibupars | B yacTu Tpy10BOro BOCIUTAHMS - BJAAETh CHCTEMOW XHMMHYECKMX 3HAHHW, KOTOpasd

CHOCOOBI pelieHus | - TOTOBHOCTh K TPYydy, OCO3HAHHE | BKJIIOYAET: OCHOBOIOJATAIONINE MOHATHS (XUMHUYECKUN

3ama4 LEHHOCTH MacTepCTBa, TPYI0JII00HE; AJIIEMEHT, aTOM, 3JIEKTPOHHAsl 000J04YKa aTroma, s-, p-,

npodeccCuoHaATbHON - TOTOBHOCTh K AKTHUBHOU JESATEIHHOCTH | U-2J€KTPOHHBIC OpOWTANM aTOMOB, HWOH, MOJIEKYJa,

NEATEIIBHOCTH TEXHOJIOTUYECKOU U COLIMAJIbHOM | BAJICHTHOCTb, AIEKTPOOTPULIATENILHOCTb, CTEIICHb

IPUMEHUTEIBHO K | HAaIIPaBJIEHHOCTH, CHOCOOHOCTB | OKUCIICHUS, XMMHUYECKasl CBSI3b, MOJIb, MOJIIpHAs Macca,

pa3IMYHbIM WHULIMAPOBATh, IJIAaHUPOBATH U | MOJISIPHBII o0BeM, YTJIEPOAHBIN CKEJIET,

KOHTEKCTaM CaMOCTOSITEJIbHO ~ BBINOJHATh  TaKylo | pyHKIMOHAIbHAS IpyMIa, pajuKall, H30Mepus, U30MepHI,
NEATEIIBHOCTD; TOMOJIOTUYECKUM  Psifi, TOMOJIOTM,  YIJII€BOJOPOJBI,
- HMHTEpeC K pas3Iu4HbIM  cdepam | KUCIOpO- 51 azoTcoaepKalme COCUHEHNS],
npo(hecCUOHANBHON eI TEIbHOCTH, OMOJIOTMYECKH aKTHUBHbBIE BellecTBa (YIJIEBObI, >KUPBI,
OBJaanenue YHHUBepPCAJbHBIMHU | OE€TIKM), MOHOMEp, TMOJUMEpP, CTPYKTYpPHOE 3BEHO,
Y4eOHbIMH NMO3HABATEJbHBIMHU | BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS, KPHUCTAJUIMYECKas
NEeHUCTBUSIMH: pelieTKa, TUIbl XUMUYECKUX pPEeaKUui (OKUCIUTENIbHO-

a) 0asoBbIe JIOTHYECKHUE IeHCTBUA:

- CaMoCTOATENbHO (OPMYIUPOBATH U
aKTyaJM3upoBaTh npo0iemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK
WIM  OCHOBAaHMA Ui  CpaBHEHHUS,
kiaccudukanuy u 00001IeHNS;

BOCCTAHOBUTEIbHBIC, 9K30-U AHAOTEPMUYECKUE, PEAKIINU
HMOHHOTO oOMeHa), pacTBop, AIEKTPOJIUTHI,
HEAJEKTPOJUTHI,  DJEKTPOJIUTAYECKAS]  AUCCOLMALIMS,
OKHUCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XHWMHYECKOU
peaklni, XMMUYECKOE PABHOBECHE), TEOPUU W 3aKOHBI
(Teopusi XUMHYECKOTO CTPOEHUSI OPIraHMYECKUX BEILECTB
AM. bytneposa, TEOpHUs ANEKTPOIMTHYECKOU




- OIIPCACIIATH Ocaun ACATCIIBHOCTH,
3aaBaTb IIApaMCTPbl KW KPUTCPHUHU HUX
JOCTHKCHUA,

- BBIABJIIATD 3dKOHOMCPHOCTH 141
IIPOTUBOPCUYHUA B pacCMaTpuBaCMbIX
SBJICHHAX

- BHOCHUTb KOPPCKTHBBI B JCATCIBHOCTD,
OLICHUBATDH COOTBCTCTBUC  PC3YJILTATOB

I[eIIM, OIICHUBATh PHUCKH TOCICACTBUI
JIeSITCIILHOCTH,

- pa3BUBATh KPEATHBHOE MBINILICHUE TIPH
peIIeHUH )KU3HEHHBIX TTPOOIeM

0) 0a3oBbIE HCCJIeA0BaTeIbCKHUE

AeCTBUSA:

- BIIAJIETh HaBbIKAMHU y4eOHO-
MCCIIEIOBATEIIbCKOU 51 IIPOEKTHOMU
JESATEIbHOCTH, HAaBBIKAMU  Pa3pelICHUs
npo0em;

- BBIBIATH  IPUYUHHO-CJICICTBEHHBIE
CBSI3M U AKTyaIM3UpOBaTh  3ajayvy,
BBIJIBUTAaTh  TUIOTE3Y €€  peIICHus,

HaxOJWUTh apryMEHTBhI JJIs 10Ka3aTelIbCTBA
CBOMX YTBEPKIICHHI, 3a1aBaTh M1apaMeTPbl
Y KPUTEPUH PELICHUS;

- AHAIIU3UPOBATh TIOJYYEHHBIE B XOHE
peleHns 3a1a4u pe3yJIbTaThl, KPUTUUECKU
OLICHUBATH 170.¢ JIOCTOBEPHOCTD,
IIPOTHO3UPOBATh HM3MEHEHHE B HOBBIX

auccounanuu, nepuoandeckuit 3akon .M. Menneneena,

3aKOH COXpaHCHHUA MaCCI)I), 3daKOHOMCPHOCTH,
CHUMBOJIMYECKHUI SA3BIK XUMHUU, q)aKTOJIOFI/I‘{CCKI/IC
CBCACHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUYCHHHU H
Oe301macHOM HCIIOJIb30BaHNU Ba)KHCHUIIINX

HEOPTaHMYECKUX M OPTaHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JICITEIbHOCTH YEJIOBEKA;

- yMEThb BBISBIATH  XapakTEpPHbICE MPU3HAKH U
B3aMOCBSI3b ~ HM3YYEHHBIX  NOHATHH,  NPUMEHSTH
COOTBETCTBYIOIIUE TMOHATUS MPU ONMUCAHUU CTPOCHUS U
CBOMCTB HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB U UX
MPEBPAIECHNN; BBISBIAThH B3aUMOCBSI3b XHMHUYECKHX
3HAHUM C MOHATUSMU W TPEACTABICHUSMHU APYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- yMETh MCHOJIb30BaTh HAWMEHOBAHUS XHMUYECKHX
COCIMHCHUN MEXIYHApPOJHOI'O COK3a TEOPETUYECKOW U
MPUKIAJHOM XMMHUM W TPUBUAIBHBIE  HA3BaHUSA
BOKHEUINIUX BEHIECTB (ATUJICH, AalleTWICH, TIUIEPHH,
dbenon, QopManmpierus, YKCyCHasi KHUCJIOTa, TJIMIIMH,
YrapHbId Ta3, YIJEKUCHBIA Tra3, aMMHAK, TalleHas
W3BECTh, HETAIICHAs] U3BECTh, NTUThEBAS COJIA U JIPYTHUX),
COCTaBJIATh (HOPMYJIbI HEOPTAHUYECKUX U OPTraHUYECKHUX
BEILIECTB, YPABHCHUSI XMMHUYECKUX PEAKIUN, OOBSICHSITH
MX CMBICJ; TOATBEPKAATh XapPAKTEPHBIE XHUMHUYECKHUE
CBOICTBA BEIIIECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMHU U 3alMCSIMU YPABHEHUM XHMUYECKUX
PEaKLNi;

- YMEThb YCTAHABJIMBATH NPHHAJJIEKHOCTh H3YUYEHHBIX




YCIIOBHSIX;
- YMETb  INEPEHOCHUTh  3HAaHUSA B
II03HABATEIIbHYIO U IIPaKTUYECKYIO
001acTh KU3HEAEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
IpeIMETHBIX 00acTei;

- BBIIBUraTh HOBBIE HJIEH, IpeasiaraTh
OpUTHHAJIbHBIE TTOJAXO/IbI U PEIICHUS;

- CHOCOOHOCTH MX HCIOJIb30BaHUS B
ITO3HABATEJIbHON U COMAIIBHON MPAKTUKE

HCOPraHUYCCKUX n OpPraHUYICCKUX BCIICCTB K
OIIPpCACICHHBIM KJIaCCaM M TI'pPYIIIIaM COC,HHHeHHﬁ,
XApaKTCPHU30BaTh HX COCTAaB H Ba)KHECHUIIINEC CBOﬁCTBa;
OoIIpCACIIATE BUIABI XHMHUYCCKHUX CBSI3EHU (KOBaHCHTHaﬂ,

HUOHHa, METaIIINYECKas, BOJIOPOJHAS), THUIIBI
KPUCTANINYECKUX peLIeToK BEILIECTB;
KJIACCU(PHUIIMPOBATh XUMUYECKUE PEAKLINN;

- chopMHpOBaTh TMPEACTABICHHUS: O XHUMHYECKOU

COCTABJISIIOLIEN €CTECTBEHHOHAYYHOW KapTUHBI MHpA,
pOJIM XMMHUU B TIO3HAHUU SIBJICHUH TPUPOABI, B
(OpMHUPOBAHUM MBIIUIEHUS U KYJIbTYpbl JINYHOCTH, €€
(YyHKUIHMOHAJIBHOM TpPaMOTHOCTH, HEOOXOIUMON s
pelIeHUs  NPAKTUYECKMX 334a4 M DKOJIOTMYECKHU
O00OOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJTHOM CPEAE;

- YMETh MPOBOJUTH PACUEThI [0 XUMHUECKUM (opMyiaM
Y YPAaBHEHMSIM XMMUYECKHX PEAKIUHN C UCIIOIb30BaHUEM
(bu3NyecKuX BEJIMYMH, XapaKTEpU3YIOIIMX BEIEeCTBa C
KOJIMYECTBEHHOM CTOPOHBIL: Macchl, o0Bema
(HOpMasbHBIE YCJIOBHS) ra3oB, KOJUYECTBA BELIECTBA;
UCIIOJIb30BAaTh CUCTEMHBIE XHWMHUYECKHE 3HAHUS IS

IPUHATHUSA peH_IeHI/Iﬁ B KOHKPCTHBIX KHU3HCHHBIX
CuTyanmsx, CBJ3aHHBIX C BCIICCTBAMH 151 nux
IMPUMCHCHUCM

OK 02. Ucnionp3oBath

COBPEMEHHBIEC
cpeacrTna TOWCKa,
aHaJIn3a u

B o01acTm  LHEHHOCTHM  HAYYHOIO
MO3HAHUS:

- c(hOpMHUPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

- yMETh IUIAHUPOBATh U BBINOJHATh XUMHUYECKUU
AKCHEPUMEHT (MpPEBpAIICHUSI OPraHUYECKUX BEIIECTB
[IPU HArpeBaHWH, IOJYYEHUE STUIICHA U HU3YYEHHUE €r0
CBOWMCTB, KAUECTBEHHBbIE PEAKIMM HA  aJbJETHUJIBL,




WHTEPIIPETAIINH
uHpopMaruu U
UHPOPMaITMOHHBIE
TEXHOJIOTHH VTS
BHITIOJTHCHMST  3aj1ad
npohecCuOHaTBLHOU
NEATeTLHOCTH

YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEHHOM
MPAaKTUKA, OCHOBAaHHOIO Ha JWajore
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO
CBOEr0 MECTA B MOJUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE  SI3BIKOBOM U
YUTATEIbCKOM KYJIBTYpPbl KakK CpeacTBa
B3aUMOJICUCTBUS ~ MEXAYy JIIOABMU U
MO3HAHUS MHPA;

- OCO3HaHUE LIEHHOCTU Hay4YHOU
NEeSATEIbHOCTH, TOTOBHOCTh OCYUIECTBIISITh
IPOEKTHYIO U U CCJIEI0BATENBCKYIO
NEeSATEIbHOCTh MHJIUBUIYAIbHO U B TPYIIIIE;
OBananenue YHHBEpPCAIbHBIMH
yueOHBIMHU NMO3HABATEJILHBIMU
AEeCTBUSIMM:

B) padora ¢ nuHdopmanueii:

- BIIaJIETh ~ HAaBBIKAMH  [OJYYCHHS
uHpOpMallMl M3 HCTOYHHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIBHO  OCYILIECTBIISATH
NOWCK, aHalu3, CHCTeMaTH3alul0 |
UHTEPHPETALNUI0 UHPOPMALIUHA PA3TUYHBIX
BUJIOB U ()OPM MPEACTaBICHUS;
- co3JaBaTh TEKCThl B
dopmaTtax ¢  yueToM
uHpopMalMu U LEJIEeBOM
BEIOMpAs ONTHUMAJIBHYO
IIPEICTABIICHUS U BU3yaJIN3al1y;

- OLICHUBATh JIOCTOBEPHOCTb,

pa3IuYHbBIX
Ha3HAUYCHUA
ayIUuTOpHUH,

(opmy

KpaxmaJ, YKCYCHYIO KHCJIOTY; JeHaTypalusi OeIKOB MpH
HarpeBaHWM, LIBETHbIC PEAKIUU OEJIKOB; TMPOBOJUTH
peakiMi MOHHOTO OOMEHA, OINpPEACNATh CPEeAay BOJHBIX

pacTBOpOB, KAdyeCTBEHHBIE pEAKIMU Ha cyibdar-,
KapOoOHaT- W XJIOPHUJI-AaHUOHBI, Ha KAaTHUOH aMMOHHUS;
pemiath  9KCIEpPUMEHTAIbHbIE  3aJayd [0  TeMaMm

"Metainel" u  "Hemeramibl") B COOTBETCTBUM €
npaBuIaMU TEXHUKU O€30MacHOCTH MpH OOpallleHHH C
BEIIECTBAMH M JIADOPAaTOPHBIM  00OPYJOBaHUEM;
MPEACTABIATh PE3YJIbTAThl XUMUYECKOIO 3KCIEPUMEHTA
B (hopMe 3alKCH YpaBHEHUM COOTBETCTBYIOIIMX PEAKIIHA
1 (OpMyYIUPOBATH BHIBOJbI HA OCHOBE 3THX PE3YJIbTATOB;
- YMETh aHaIW3UPOBATh XHMHUYECKYIO HH(OpMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOUYHUKOB (CPEICTB MAaCCOBOU
uHdopmaiuu, cetb IHTepHET U Apyrue);

- BIIQJIETh OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHUS
BEIIECTB M XHUMHYECKUX SBJIICHHH (HaOIIOICHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHUE);

- YMETh MPOBOJUTH PACUETHI 0 XUMUUYECKUM (PopMysiam
Y YPaBHEHHSIM XMMUYECKHUX PEAKIUHN C UCIOIb30BaHUEM
(bu3MYeCKUX BEIUYMH, XapaKTEpU3YIOIIMX BEHIECTBA C
KOJIMYECTBEHHOM CTOPOHBIL: MAacchl, o0beMa
(HOpMasbHBIE YCJIOBHS) Tra3oB, KOJUYECTBA BELIECTBA;
UCIIOJIb30BAaTh CUCTEMHbBIE XHWMHYECKHE 3HAHUA IS
NPUHATHS ~ PElIEHUH B  KOHKPETHBIX  JKU3HEHHBIX
CUTyallMsaX, CBSI3aHHBIX C  BEIIECTBAMH M  HX
IPUMEHEHUEM




JETUTUMHOCTD uHdopmanuu, ee
COOTBETCTBHE TIPABOBHIM M MOPAIBHO-
TUYECKUM HOpMaM;

- UCIIOJIb30BaTh CpelcTBa
UH(OPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX
TEXHOJIOTUA B PEIIEHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX
3ajady ¢ coOMoJieHHeM — TpeboBaHUU
SPrOHOMHUKH, TEXHMKHA OE30MaCHOCTH,
TUTHEHBI, PEeCypCcOCOEPEKCHUsI, TTPABOBBIX
u ATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJIaJICTb HABBIKAMHU pPACO3HABaHUA W
3amuThl HGOpMaIK, UHGOPMAIIMOHHON
0€301acHOCTH JIMYHOCTH,

OK 04. DddextuBHO

B3aUMOJIENCTBOBAThL U

paborartb B
KOJUIEKTHBE u
KOMaH e

- TFOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH ¥ CAMOOTIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIICIOBATEIILCKOM, MPOEKTHOM u
COIIMAJIbHOM JICATCIILHOCTH;

OBaanenne YHHBEpPCAIbHBIMHA
KOMMYHHUKATUBHBIMHU 1€HCTBUSIMH:

- YMEThb IUIAHUPOBaTh U BBINOJHATh XHUMUYECKUI
HKCIEPUMEHT (IIPEBpALICHHUs] OPraHUYECKUX BEIIECTB
IIPU HarpeBaHUM, IOJYYEHUE ITUJIEHA U U3YYEHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pPEAKUWW Ha  aJbJACTU[IBbI,
KpaxmaJ, YKCYCHYIO KHCIOTY; JeHaTypaiusi OeJIKOB IpH
HarpeBaHUM, LIBETHbIE pPEAKIUU OEJIKOB; TMPOBOAUTH
peaklMi MOHHOTO OOMEHA, OMNpEAeNsTh CPeAy BOJHBIX

0) coBMeCTHAasl 1esITeJIbHOCTD! pacTBOpPOB, KAayeCTBEHHBIC peEakiuu Ha Ccyibdar-,
- IIOHUMATh 51 HCIIOJIB30BaTh | KapOOHAT- W XJIOPUI-aHUOHBI, HAa KAaTHOH aMMOHWS;
MpEUMYIIECTBA KOMaHIHOM U | peliaTh  OKCIIEpUMEHTAIbHBIE 3aJadyd [0  TeMaM
WHIUBUyaIbHON paOOTHI; "Metamiel" u  "HemeTtamiwl') B COOTBETCTBUM C
- MIPUHUMATh [eIIN COBMECTHOH | MPaBMJIAMU TEXHUKH OE30IaCHOCTH IPHU OOpPAIICHUH C
EATEIILHOCTH, OpPraHU30BBIBATH M | BeECTBAMH W JJAOOPATOPHBIM  000PYJIOBAaHUEM;




KOOpJIMHUPOBAaTh  JCHCTBUS IO €€
JOCTHKEHUIO: COCTABJISITH MJIaH JIEHCTBUMA,
pacmpeieniarbh pojd C Y4eTOM MHEHUHU
YYaCTHUKOB  OOCYXJaThb  PE3yJbTaThl
COBMECTHOM paboThI;

- KOOPAVMHUPOBATH U BBINOIHATH pabOTy B
YCJIOBUSIX PEAJbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYULIECTBJISITh MO3UTUBHOE
CTpaTEeru4ecKoe MOBEJCHUE B Pa3JIMUHBIX

CUTyallusX, TMPOSBISITH TBOPUYECTBO U
BOOOpakeHUE, ObITh UHUITUATUBHBIM
OBaanenne YHHBEpPCATbHBIMH

peryJsiTUBHbIMHU J€CTBUSAMM:

) NPUHATHE ceOsl U IPYTUX JIIO/Ieii:

- MOpUHUMATh MOTHUBBI M APTYMEHTHI
JIpYTUX JIOIE€N NpU aHalu3€ Pe3ybTaToOB
JEATEIIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPaBO APYTUX
JIFOJIe Ha OIIMOKMU;

- pa3BUBATh CIIOCOOHOCThH MOHUMATh MU C
MO3UIINY APYTOro YEJIOBEKA;

MPEACTABIATh PE3yJIbTaThl XUMUYECKOTO SKCIEPUMEHTA
B (hopMe 3aIKCU YPaBHEHUN COOTBETCTBYIOIIUX PEaKIUi
1 (OpMYIUPOBATH BHIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB

OK
ConelicTBOBATH
COXPaHEHUIO
OKpYXarmuen Cpemsl,
pecypcocoepexeHuto,
OPUMEHATh 3HAHUS 00

07.

B odJ1acTH IKO0JIOTHYECKOI0
BOCIIMTAHHUA:

- c(OpMHUPOBAHHOCTH  DKOJOTHYECKOM
KYJBTYPBHI, IIOHUMAaHUE BIIMSTHUS
COIMAJIPHO-?PKOHOMHMYECKHUX IMPOIIECCOB Ha
COCTOSIHUE MNPUPOJHOM H COUHAIBHOMU

- chopMupoBaTH TPEACTABICHHUSI: O XHUMHUYCCKOU
COCTABJISIFOIICH €CTECTBCHHOHAYYHOW KapTHHBI MHpA,
poOJIM XUMHUH B TO3HAHWM SBJICHUN TPUPOABI, B
(GOpMHUPOBAHUN MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIUMOUN  JJist
pemIeHNs] TMPAKTUYECKWX 3aJad H  DKOJIOTHYECKHU
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W3MEHECHUH KJIMMATa,
MPUHLIUATIBI
OEpEIKIIUBOTO
IIPOU3BO/ICTBA,

3 PeKTUBHO
EeNCTBOBATh B
YpE3BBIYANHBIX
CUTYyaIIUSIX

Cpellbl, OCO3HAaHKE TJI00ATLHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;
- IUIAHUPOBAaHUE U
JNIEUCTBUA B  OKPYXKAIOILIECH
OCHOBE 3HAaHMUS  IEeNel
pa3BUTHSI YEJIOBEUECTBA;
AKTUBHOE HENPUATHE JEUCTBUM,
MIPUHOCSIIMX BPENl OKPYKAIOIIEH CpeLE;

- YMEHHE IIPOTHO3UPOBATH
HEOJIaronpusTHbIE DKOJIOTHYECKHUE
ITOCJIEACTBUS MPEINPUHUMAEMBIX
JNEWCTBUM, IPEAOTBPAILATH UX;

- paclIMpeHHE OmbITa  JIESATEIbHOCTH
HKOJIOTUYECKOMN HAIIPaBIECHHOCTH;

- OBJAQJCHME  HaBBIKAMH  Y4YeOHO-
MCCIIEI0BATEIIbCKON, IIPOEKTHOMU u
COLIMAJIbHOM JESTEIbHOCTH;

OCYILIECTBIICHUE
cpene Ha
YCTOMYUBOTO

00OCHOBaHHOTO OTHOIIEHUSI K CBOEMY 3JIODOBBIO U
MIPUPOHON Cpeie;

- yMeTh  coOmojaTh  NOpaBWiIa  AKOJOTUYECKU
1[eJIeCO00pa3HOro TOBEACHUS B OBITY HW TPYAOBOMU
JESATEILHOCTH B IIEJIAX COXPAHEHUS CBOETrO 3JI0POBbS U
OKpYXarollel TPUPOAHON Cpe/ibl; YUUTHIBATh OMACHOCTD
BO3JICHCTBUSI HA JKUBBIE OPraHU3MBI OIPEEICHHBIX
BEIIIECTB, TOHWUMAsl CMBICI TIOKa3aTesl MpeaeabHON
JIONTYCTUMOM KOHIICHTpAIUU
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[1K.2.2 TlpousBoauth |-  cHOPMHUPOBAHHOCTH  30pPOBOTO U | CHOPMHUPOBAHHOCTHL YMEHHUSI MPUMEHSATH TOJyYCHHbIC
PEMOHT u | 6e30macHoOro o0Opaza KU3HU, | 3HAHUS 1711 OOBSCHEHUS] OMOJIOTMYECKUX IPOIIECCOB U
CTPOUTENBCTBO OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY | SIBIICHUHM, I NPUHATUSA TPAKTUYECKUX PELICHUN B
KEJIE3HOIOPOKHOTO 310POBBIO; MOBCEJHEBHONM  U3HM C  Iedbl0  oOecrnedeHus
yTH C|- aKTHUBHOE  HEMNpUsATUE  JICUCTBUI, | 0E30MMACHOCTH  CBOETO  3JI0POBbSI U 3JI0POBbS
UCIIOJIb30BaHUEM HaHOCAIIUX BpEJl OKPYKAIOLIEH CPENE; OKpPYXAaIOIUX JIIOJIeH, COOJII0ICHHsT 310pOBOro oOpasa
CpEICTB MEXaHU3AIUU | - YMEHUE MIPOTHO3UPOBATH | )KU3HU, HOPM TPAMOTHOTO TMOBEJACHUS B OKPYXKAIOLICH

HeOIaronpusiTHbIC AKOJIOTUYECKHUE | MPUPOAHON  cpelle;  MOHMMaHUE  HEO0OXOIUMOCTH

MOCIIE/ICTBUS MPEANPUHUMAEMBIX | UCTIONB30BAHUS JOCTHUKEHUNW COBPEMEHHOW OMOJIOTUU U

JICVCTBHM, MPENOTBPAILATh UX; OMOTEXHOJOTUM IS pALMOHAIIBHOTO

- BHOCHTb KOPPEKTHBBI B JAEATEIIBHOCTH, | IPUPOJIONOIb30BAHUS

OLICHUBAaTh COOTBETCTBHE  PE3YJbTATOB

LEJIsIM, OLIEHUWBATh PUCKHU IOCIEICTBUU

JIESITETIbHOCTH.

B pesysabTare ocBOeHHUs1 y1e0HOM JUCHUIIIHHBI IPOMCXOIMT NMOITANMHOE (DOPMHPOBAHHUE IIEMEHTOB JIUYHOCTHBIX Pe3yJIbTATOB:

JInyHOCTHBIE pe3y/IbTaThl peajiM3alii NPOrpaMMbl BOCIIUTAHUSA

(Oeckpunmopwi)

Kon JUYHOCTHBIX
pe3yabTaToB  peain3anuu
NPOrpamMMbl BOCIIUTAHUS

OTtBeTcTBeHHOE MbIlLIeHHe. [TaHupyeT U opraHu3zyer COOCTBEHHYIO PaOOTy B COOTBETCTBHHM C MPUOPHUTETAMHU
CBOETO TOApa3/elieHus. AHAIM3UPYET W YYUTHIBACT BIUSHUE CBOMX JIEWCTBHM Ha COCEIHUE YYaCTKH PaOOTHI |,
OKPYKAIOIIYIO Cpey U 0OIIECTBO . bepeKHO U paloHaTbHO UCTIOIB3YET PECYPCHl KOMITAHHH.

JIP 16

Hanenennocts Ha pe3yabtar. C TOTOBHOCTBIO OepeTcs 3a pelleHHe CIOXHUBIIUXCS 3anad. [Ipossuser
HAaCTOMYMBOCTH M CAMOCTOSITEIBHOCTh B JIOCTHKEHUM LeNed U mpeofosieHnu npenstcTBuid. [IpuHumaer
MEePCOHANBHYIO OTBETCTBEHHOCTH 32 JIOMYIICHHBIE OMTUOKU WK Heynadu. [IposBiseTr BBICOKYIO paboTOCIIOCOOHOCTS ,
yMeHue paboTaTh B HanpspDKeHHOM Tpaduke. JlocturaeT pesynbrara, CoOII0/1asi HOPMBI JTOJIEBOW STHKH

JIP 18
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2. CTpyKTypa M coaepkaHue 001meo0pa3oBareIbHOM JMCHUILIMHBI « XUMUD)

2.1 00beM JUCUUIJIMHBI U BUbI Y4e0HOI1 padoThl

Bua yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI 111
B T.4.

TEOPETHUECKOE 00yUeHUE 34
NPAKTHYECKHUE 3aHATUSA (B T.4. KOHTPOJIbHBIE PaOOTHI) 38
1abopaTOpHBIC 3aHATHUS 4
CamocrosiTenbHas paboTa 33
IIpomexyToUHAsT aTTeCTANMSA 9

(nnddepeHpoBaHHDBII 32a4€T)
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2.2 TeMATHYECKHMH IUIAH M COACPKAHUE TUCHUTIIUHBI

Conep:xkanue y4eOHOro marepuasa (OCHOBHOE M PO(eCCHOHAIBHO-

HauMmeHoBanue . O6bem | Dopmupyembie
OPHUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3aHATHSA, TPUKJIATHOM
pa3aesioB H TeM 4YacoB | KOMIIETEHUNH
MOAYJIb
1 2 3 4
OcHoOBHOE coaepxkaHue
Pazgea 1. OcHOBBI CTPOCHHUSA BelIeCTBA 11
Tema 1.1. OcHOBHOeE coJep:kaHue OK 0Ol.
Crpoenue Teopernueckoe o0yueHune 4
aTOMOB CoBpeMeHHass Mojenb cTpoeHus: aromMa. CHMBOJMYECKUN SA3BIK XUMHUHU. XHUMHUYECKHM
XUMHYCCKUX AIIEMEHT. DJIEKTpOHHasl KoH(purypauus aroMa. Knaccupukanus XUMHYECKUX 3J1€MEHTOB 2
SJIEMEHTOB U (S-, p-, d-niteMenThI). BasieHTHBIC 37€KTPOHBI. BaqeHTHOCTD.
1pupoaa ONEeKTpOHHAs NPUPOJIa XMMHYECKOHM CBSI3H. OJEKTPOOTPULIATENBHOCTh.  Buabl
XMMHYECKOH XUMUYECKOMN CBSA3M (KOBAJICHTHAs, HOHHAS, METAJUIMYECKasi, BOJAOPOJIHAS) U CIIOCOOKI ee
CBA3H oOpa3zoBaHuUs
IIpakTHyeckue 3aHATHSA
IIpakTnueckoe 3ansitue Nel.Pemienue 3agaHuii Ha WCMOJB30BAaHUE XHMUYECKOU
CUMBOJIMKM M Ha3BaHWW COEIMHEHHH II0 HOMEHKJIAType MEXAYHapOJHOIO COH3a
TEOPETUYECKOW W TPUKIAAHOW XUMUU M TPUBHAIBHBIX HA3BAHMM 11 COCTABJICHMS
XUMUYECKUX (OPMYJ JBYXaTOMHBIX COCIMHEHHUN (OKCHUIOB, CYIb(UIIOB, THIPUIOB U 2
T.I.) U IPYTUX HEOPTAHUUYECKUX COEAMHEHUI OTIEIbHBIX KJIACCOB.
[IpakTrueckue 3aaHusl Ha YCTAHOBJICHUE CBSA3M MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX
AJIEMEHTOB M TEPUOJUYECKUM H3MEHEHHEM CBOMCTB XWMHUYECKHX 3JEMEHTOB U HUX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHUEM [leprnoanieckom CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue OK OI.
Ilepunonnuecknii | [IpakTudyeckue 3aHATHS
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3aKOH U Ta0JIHIIa

T

Menneneena

IIpakTnueckoe 3ansarue Ne 2.Jlepuoanueckas cucremMa XuMU4IeCKux 31aeMeHToB J[. 1.
MenneneeBa. @usnueckui cmoici [lepuoanueckoro 3akona .M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CJI0KHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMHUYECKOTO JIEMEHTA B
[Teproanyeckoit cucreme. MUpOBO33peHUYECKOE U HaydyHOE 3HaueHue lleproanyueckoro
3akoHa JI.11. Menaeneesa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHYECKHUX
DJIEMEHTOB.

Pemenre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIAHUN HA XAPAKTEPU3ALINIO
XUMHYECKHX 3JIEMEHTOB «MeTamndeckre / HEMETAJUTMYECKHE CBOMCTBA,
AIEKTPOOTPULIATETEHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHUEM B MEPUOJIUYECKON CUCTEME XUMHUUYECKHUX 3JieMeHTOB J[. M.
MenneineeBay

OK 02.

CamocrosiTesibHast padoTa

[TpopaOoTka KOHCIIEKTOB U JIUTEPATYPHBIX HCTOUHUKOB.

Pemenne 3agad Ha HaXOXJACHHE OTHOCHUTEIBHON MOJICKYJISIPHOM MAacchl, OMperesieHne
MacCOBOH JOJIH XUMHUECKHUX JJIEMEHTOB B CJI0’KHOM BEIIIECTBE.

Haxoxnaenue Macchl uiaum oObemMa MO M3BECTHOM Macce UM 00beMy BeEIIecTBa.
OnpeneneHue  AIEMEHTOB MO  AJIEKTPOHHBIM  KoH(purypauusm.  CocTaBieHHe
XapaKTePUCTUKHU DJIEMEHTOB IO IIAHY

Paszgena 2. Xumuu

eCKHe peaKknuu

13

Tema 2.1. Tumnst

OcHoOBHOE coaepxaHue

XUMHWYCCKHUX

Teopernueckoe o0yyenune

peakiuu

Knaccudukaiys v THTIBI XUMUYECKUX PEAKITUN C yYACTHEM HEOPTaHUYECKUX BEIIECTB.
CocrapiieHue ypaBHEHUN peakIuii COeIMHEHMS, Pa3JI0KEeHUS, 3aMeIIeHUsI, OOMEHa, B T.4.
peakIuii TOpeHusl, OKUCIIEHUSI-BOCCTAHOBIICHUS.

YpaBHeHUs OKUCIICHUS-BOCCTaHOBICHUS. CTeneHb okuciieHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBJICHUE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii METOIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH

B IIpUpPOAC, MPOMU3BOACTBCHHBIX ITPOLCCCAX U JKUZHCACATCIbHOCTH OPraHnu3MOB

OK 01.
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HpaKaneCRne 3aHATUA

IIpakTnyeckoe 3ansaTue Ne 3. KosmyecTBEHHbIE OTHOIIEHHS B XUMHUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHMHM M PACYEThl MO YPABHEHUSAM XMUMHUYECKHX PEAKLUU.
Moub Kak equHHUIA KOJIMYECTBA BemecTBa. MousipHas Macca. 3aKOHbI COXPAHEHUS MACChI

U SHepruu. 3akoH ABoraapo. Momnsipublil 00beM razoB. OTHOCUTEIbHAS MJIOTHOCTh Fa30B. 2

PacyeTbl 1Mo ypaBHEHHAM XHMHUYECKUX PEAKIMI C HCIOJB30BAaHMEM MAacchl, 0O0beMa

(HOpMaJbHBIE YCIOBHSI) ra30B, KOJUYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOE coaep:xaHue OK 01.
Onekrponmtryec | Teoperuueckoe 00ydeHue 2 OK 04.
Kasi IAcconanus
1 MOHHEIH 06Men | TE€OPHS DNEKTPOIUTHIECKON Aucconanny. IOHBI. DJIEKTPOINTHI, HEANEKTPOJIUTBHI. 5

Peakiuu nonHoro oomena. CoctaBieHUe peakuuii HOHHOTO 0OMEHa IMTyTEM COCTAaBJICHUS

UX TIOJIHBIX W COKpAlI€HHBIX MOHHBIX YpaBHEHHMHA. KHCIOTHO-OCHOBHBIE pEAKIUU.

3ajaHus Ha COCTABIICHUE NOHHBIX PEAKIUI

JlaGopaTopHble 3aHATUA 2

JlabopaTopHast padora Nel “Tunbsl XuMAYECKUX pEAKIAN .

HccnenoBanue TUIOB (ITO COCTaBY M KOJIMYECTBY UCXOHBIX U 00pa3YIOIIMUXCS BEILIECTB)

Y IPU3HAKOB XMMUYECKUX peakuuil. [IpoBenenne peakunii HOHHOTO 0OMeHa,

OIpeJIeIeHHE CPEbl BOJHBIX PACTBOPOB. 3a/1aHUs HAa COCTABJICHUE NOHHBIX PEAKIIM

CamocrosiTeibHas paboTa d)

[TpopaboTka koHCcTIekTOB. [IoArOTOBKA JOKIIAIOB IO TEMaM:

«[ToHsITHE O XUMHUYECKON TEXHOJOTHH, OMOTEXHOJIOTUN U HAHOTEXHOJOTUNY , «

['pyboaucnepcHbie CUCTEMBI, UX KJIACCU(UKAIUS U UCTIOJI30BAaHUE B

npodeccuoHanbHOM nesTebHOCTHY.COCTaBICHHE YPABHEHUN OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIIUHN MO AJITOPUTMY.
Pa3znea 3. CrtpoeHue U CBOMCTBA HEOPrAaHUYECKHUX BelIeCTB 24
Tema 3.1. OcHoOBHoOE coJep:xaHue OK 01.
Knaccudukanus, | Teopernueckoe o0yyenue
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HOMEHKJIAaTypa u
CTPOECHUE
HEOPTraHUYECKUX
BEILIECTB

[Tpenmet Heoprannyeckoit xumun. Knaccudukanus Heoprannueckux Bemects. [IpocTsie
U CJIOXHBIE BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI,
KHCJIOTBI, COJIN). B3aMOCBS3b HEOPIraHMYECKUX BEILECTB. ATrperaTHble COCTOSTHUS
BEILECTBA.

Kpucrannnueckue u amop¢Hbie BelecTBa. TUIbI KPUCTANIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKast). 3aBUCUMOCTh (PU3NYECKUX CBOICTB BEIIECTBA
OT THUIIA KPUCTAJUIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILIECTB OT
BUJIa XUMUYECKOW CBA3M U TUIA KPUCTAJUIMYECKOU pemieTku. [Ipuunnbel MHOrooOpa3us
BEILECTB

IIpakTuyeckue 3aHATHSH

IIpakTH4yeckoe 3ansitue Ne 4. HomeHKI1aTypa HEOPraHUYECKUX BELIECTB: Ha3BaHUE
BELIECTBA UCXOJIS U3 UX XUMHUUECKON (OPMYJIbI I COCTABICHUE XUMUUECKON (POPMYJIBI
UCXOJs U3 Ha3BaHUs BeriecTsa 1o MexxayHapoaHoi (MIOITAK) nnmn tpuBuansHoi
HOMEHKJIAType.

IIpakTuyeckoe 3ansitue Ne 5.PermeHue MpakTHUECKUX 3aaHU 1O KJlacCUUKAIIIH,
HOMEHKJIAType U XUMUYECKUM (HOpMYyJIaM HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KIACCOB
(yrapHblii ra3, YIJIEKMCIBIA Ta3, aMMHaK, TallleHas W3BECThb, HEralleHas W3BECTb,
NUTHEBAsI COAa M JPYrHX): Ha3blBaTh M COCTAaBIATh (OPMYJIbl XMMUYECKHX BELIECTB,
ONpENENATh NPUHAJIEKHOCTD K KJaccy.

HcTounnku xumMudeckol nHpopManuu (CpecTs MaccoBor nHpopmaiuu, cetb MIHTepHer
u apyrue). [louck nadopmanuu no Ha3BaHUAM, UAEHTU(UKATOPAM, CTPYKTYPHBIM

dbopmynam

OK 02.

Tema 3.2.
dusuko-
XUMHUYECKHE
CBOMCTBa
HEOPTaHUYECKUX

OcHOBHOE coJiep:KaHue

10

Teopernueckoe o0yyenune

Metamnel. OOmue ¢u3MYecKHe W XUMHYECKHE CBOMCTBa MeTaioB. CrocoOsl
noJIydeHusl. 3HAYCHHE METaVIOB M HEMETaJUIOB B MPHUPOJIC M KUZHEICATCITHHOCTH
YyeloBeKa W opraHm3mMoB. Kopposusi MerayuioB: BUIBI KOPPO3WH, CIIOCOOBI 3allUThI
METAJIJIOB OT KOPPO3HUH

OK 01.
OK 02.
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BCIICCTB

Hemeramnbl. O60mue Qusnyeckue M XUMUYECKHME CBOMCTBA HEMETAJUIOB. THIHUYHBIC
cBoiictBa HemetawioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COEIMHEHHM
HeMeTauioB. KpyroBopoThl OMOreHHBIX AJIEMEHTOB B PUPOJIE

XHWMMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKNX BCIICCTB (OKCI/II[OB,
T'MAPOKCHUIA0B, KUCJIOT, COJICH U I[p) 3aKOHOMepHOCTI/I B U3MCHCHHUU CBOMCTB IMPOCTBIX
BCUICCTB, BOJOPOAHBIX COCﬂHHCHHﬁ, BBICIIINX OKCHJIOB U TUAPOKCHUIOB

IIpakTnyeckue 3aHATHS

IIpakTnueckoe 3anaTHe Ne 6.CocTaBieHHE YpPaBHECHUN XUMUYECKUX pEaKUUNA C
Y4aCTUEM IIPOCTBIX U CJIOKHBIX HEOPraHMYECKUX BEIIECTB: METAJUIOB U HEMETAJUIOB;
OKCUJIOB METAJIOB, HEMETANIOB U aM(OTEPHBIX 3JEMEHTOB; HEOPraHUYECKUX KHCIIOT,
OCHOBaHUU U aM(OTEPHBIX TUIPOKCUJIOB; HECOPTaHUUYECKUX COJICH, XapaKTePU3YIOLIUX UX
CBONCTBA.

IIpakTnueckoe 3anaTue Ne 7.PemieHue NmpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUUYECKUX
3aIaHUI HAa CBOWCTBA, COCTaB, MOJyYE€HHE U O0€30MacHOE HCMOJb30BAHUE BaKHEHITUX
HEOPTraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JIEATEITbHOCTH YEJI0BEKA

Tema 3.3.
Nnentndukarus
HEOPTaHUYECKUX
BEILIECTB

OcHOBHOe coaep:xaHue

JlabopaTopHble 3aHATHSA

JlabopaTtopnasi pa6ora Ne2 «nentudukanns HEOPraHMUECKUX BEIIECTBY.

PelieHnie S3KCIEpUMEHTANBHBIX 3aJad MO0 XUMHUYECKMM CBOHCTBaAM METANIOB U
HEMETAJUIOB, IO PACTIO3HABAHUIO U MOJYYCHUIO COCIMHEHUI METaJUIOB U1 HEMETAJIJIOB.
WNnentudukaims HEOpraHUIECKUX BEIIECTB C MCMOIB30BAHUEM HX (DU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBbIE peakiuu Ha cyibdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI

CamocrositesibHas padbora

[ToaroroBka mpe3eHTalui Ha TEMY:

«Metaiutpl. OU3nUECKHE, XUMHUUYECKHE CBOMCTBA U MX MCIIOJIb30BAHUE B MPAKTUUYECKOU
nestenpHocTi»« Hemeraiuibl. @usnyeckne, XUMUYECKUE CBOMCTBA U UX MCIOJIb30BAHUE
B NpaKTHUECKON nesarenbHocTH» « Kopposus Mmeramnosy. IlpopaboTka KOHCIEKTOB.
CocTaBiieHHE OTYETOB MPAKTUYECKHUX U JAOOPaTOPHBIX paboT.

OK 01.
OK 02.
OK 04.
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Pa3nea 4.

CTpoeHne u CBOICTBA OPraHUYECKUX BelIeCTB

31

Tema 4.1.
Knaccuduxkanus,
CTpOCHHUE U
HOMEHKJIaTypa
OpTraHUYECCKUX
BEIIECTB

OcHOBHOe coaepxaHue

Teopernueckoe o0yuenue

[losiBeHME M pa3BUTHE OPraHUYECKON XUMHH Kak Haykd. [Ipegmer opranndeckou
XUMHUHU. M€eCTO ¥ 3HaYEHNE OPraHNYECKON XUMHH B CUCTEME €CTECTBEHHBIX HaYK.
XHUMHUYECKOE CTPOCHHE KaK MOPSANOK COECAMHEHUS aTOMOB B MOJIEKYJE COIVIACHO MX
BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUM XUMUYECKOI'O CTPOEHUS OpPraHUYECKUX
coenunenu  A.M. bytinepoBa. YTIJEpOIHBIM CKENET OPraHUYECKOW MOJIEKYJIBI.
3aBHUCHUMOCTh CBOWMCTB BEHIECTB OT XUMHYECKOIO CTPOEHHs MOjekyid. M3omepus wu
WU30MEDBL.
[lonstue o ¢ysHkuuoHansHOM rpymnme. Pagukan. [lpuHuunel — knaccupuKanuu
OpPraHMYeCKUX  COeAuMHEHMW. MexayHapoaHas  HOMEHKIATypa W IPUHLUIIBI
HOMEHKJIATypbl ~ OpraHudeckux coenuHeHuil. [lonste 00  a3oTconepkamiux
COEIMHEHMSIX, OMOJIOTMYECKN aKTUBHBIX BEIECTBaxX (YIJeBOAAX, KHpax, Oeiakax H 1p.),

BBICOKOMOJICKYJIIPHBIX COCTMHCHUSAX (MOHOMED, IMMOJUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHSA

IIpakTnueckoe 3ansatue Ne 8 HomeHknaTypa opraHMYeCKMX COCIMHEHUN OTAEIbHBIX
KJIaCCOB (HACBIIIEHHbIE, HEHACHIIIEHHBIE W ApPOMATHYECKHE YIJIEBOAOPOAbI, CHUPTHI,
(dbeHoubl, albIeruibl, KeTOHbI, KapOOHOBBIE KUCTOTHI M Jip.) CoOCTaBlIeHHE TOJHBIX U
COKPAIIIEHHBIX CTPYKTYPHBIX (OpMYJT OpraHUYECKUX BEIIECTB OTICIBbHBIX KJIIACCOB,
UCIIOJIb3Yys MX HA3BaHUS MO CUCTEMATHYECKONW M TPUBUAIBLHONW HOMEHKIIATYpe (ITHUJICH,
alleTWICH, TIUIIepYH, (eHoI, (HopMaTbAeTH I, YKCYCHAas KUCIOTA, TIUIMH).
IIpakTnueckoe 3ansaTe Ne 9. Pacuerbl mnpocreimeit (QopMmyasl OpraHu4YecKoOu
MOJIEKYJIbI, UCXOJIsl U3 DJIEMEHTHOTO cocTaBa (B %)

OK OI.

Tema 4.2.
CBoiicTBa
OPTaHUYECKUX
COEeIMHEHUN

OcHoOBHoOE coJep:kaHue

16

Teopernueckoe o0yueHue

OU3UKO-XUMUYECKUE CBOMCTBA OpPraHUYECKUX COCIUHEHUM OTIEJIBHBIX KJIACCOB
(ocobeHHOCTH KITacCH(PUKAIIMKA ¥ HOMEHKJIATYPHI BHYTPH KJIaCcCa; TOMOJIOTUUECKHUU PSJT U

OK 01.
OK 02.
OK 04.
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obmrast opmyna; uzomepus; (HU3MUECKHE CBOWCTBA, XMMHUYECKHE CBOMCTBA;, CIOCOOBI
MOJTYyYCHHUS ):

— IpenebHbIE YIIeBOAOPO/IbI (AJIKaHbl U LUKIOANKaHbl). ['opeHne MeTraHa Kak OJHMH W3
OCHOBHBIX HCTOYHHKOB TeIJla B MPOMBINUICHHOCTH M ObITy. CBOHCTBa MHPUPOTHBIX
YTJIEBOJIOPOIOB, HAXO0XKAEHUE B IPUPOAE U IPUMEHECHHE AJIKAHOB;

— HenpezeNbHble (AIKEHbl, AIKUHBI M alKaJueHbl) U apOMaTUYECKUE YTIIEBOIOPOABI.
['opeHune anernneHa Kak MCTOYHUK BBICOKOTEMIIEPATypPHOIO IUIAMEHHM JI CBAapKU U
PE3KH METAJIOB

— KHUCJIOPOACOAEpkKAIIUe COCAUHEHUsI (CHUPThI M (PEeHOJbl, KapOOHOBBIE KHUCIOTHI U
3QUphl, aIbIETUAbl M KETOHbI, JKHUpbI, yriaeBoabl). [IpakTHueckoe NpUMEHEHHE
STWIEHIJIMKOISL, IMuepuHa, (enona. [Ipumenenune Qopmanpiaernia, amneranbAeruia,
YKCYCHOM KMCIOTHI. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MoMoIIHe CBOWCTBa
MBbLIA

—  a3oTcoJep)Kalllue  COoelWHEeHHs  (aMUHbBI U AMUHOKHUCIOTBI,  OENKH).
BbICOKOMONEKYJISIpHbIE COEAMHEHUsI (CHUHTETUYECKHME U OHUOJIOrMYECKU-aKTUBHBIE).
MoHnomMmep, noauMmep, CTPYKTypHO€ 3BeHO. llosmmepusanms 3TwieHa Kak OCHOBHOE
HaIlpaBJIEHUE €r0 UCIOJIb30BaHUS.

I'eHeTnyecKas CBsI3b MEXKY KJIACCAMU OPTAHUYECKUX COCIMHEHUN

IIpakTHyeckue 3aHATHSA

IIpakTuyeckoe 3ansitie Ne 10 CBolicTBa OpraHMYECKUX COCIWHEHUN OTIEIbHBIX
KJIaCCOB (TpUBHAJbHAs M MEXKAYHApOAHAs HOMEHKJIATypa, XWMHUYECKHE CBOWCTBA,
CIIOCOOBI MOTyUYEHHUs): MpeAebHbIC (ATKaHbl M IUKJIOATKAHBI), HETIPEACTbHBIC (TKEHBI,
QIKUHBI W QJKaJUeHBI) U apOMATHUYECKUE VYIIEBOJAOPOABI, CHUPTHI U  (EHOJIIBI,
KapOOHOBBIC KHUCJIOTHI U JI(UPHI, AIBIETHAB U KETOHBI, aMUHBl U AMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUA. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUI XMUMHYECKHUX
peaKIuii ¢ ydacTuEeM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

IIpakTnueckoe 3ansitue Ne 11 CocraBieHwe cxeM peakuuii (B TOM 4YHCIE TO
NPEJIOKEHHBIM 1IeTI0YKaM MPEBpaAIIEHUH), XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA
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OpPraHMYECKUX COCIMHEHUM OTIEIBHBIX KIJIACCOB, CIOCOOBI MX IMOJYYEHHUS U Ha3BaHHE
OpraHMYECKUX COCIUHEHUN MO TPUBHAIBHON WM MEXIyHapOIHOW CHUCTEMAaTHYECKOU
HOMEHKJIAType.

IIpakTnueckoe 3anaTue Ne 12.PemeHre MpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUUYECKUX
3a/IaHUi Ha CBOMCTBA OPTaHUYECKUX COCTMHEHHUM OTACNIbHBIX KIACCOB

IIpakTnueckoe 3ansaTue Ne 13“[IpeBpalieHnss OpraHUYECKUX BEUIECTB MPU
HarpeBaHun". [lomydeHue TUiIeHa U U3YYEHHUE €ro CBOMCTB. MoJieTupoBaHre MOJIEKYI U
XUMHUUYECKUX MPEBpAICHUI Ha MPUMEPE dTaHa, STUIICHA, alleTHICHA U JIp.

Tema 4.3.
Nnentudukarus
OpraHUYeCKUX
BEILIECTB, UX
3Ha4YCHHUE U
MIPUMEHCHUE B
OBITOBOI U
MIPOU3BOICTBEHH
OU JIeATEIbHOCTH
yeJloBeKa

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHenus. llpumeHenue u Ouojoruueckas poJib YTrIEBOJOB.
OxkucieHue yrieBoJIoB — UCTOYHUK PHEPTUU KUBBIX OpraHU3MoB. O0JIaCTH IPUMEHEHHUS
amuHOKucHOT. [IpeBpaiienuss OenkoB muiu B opraHuszMme. buonorumdeckue ¢GyHKIUUA
oenkoB. buonormyeckue ¢yHkKuMU >XKUpoB. Poib opraHuueckoil XMMHH B PEIICHUU
po0JieM MUIIEeBO 6€301aCHOCTH

Ponb opranuueckoil XMuMUM B PEHICHUH MPOOJIEM SHEPreTHUYECKOW Oe30MacHOCTH, B
pPa3BUTUM MEIULHHBI, CO3JaHUU HOBBIX MATEPHAIOB, HOBBIX MCTOYHUKOB JHEPTUU
(abTepHATUBHBIE UCTOUYHUKH dHEPTun). OMacHOCTh BO3CHCTBUS HA KUBBIE OPTaHU3MbI
OPTraHUYECKUX BEIIECTB OTHAEJIbHBIX KJIacCOB (YIJIEBOJOPOJbI, CIHUPTHI, (PEHOJBI,
XJIOPOPTaHUYECKHUE TPOU3BOJIHBIC, AIBJACTUIIBI U JIP.), CMBICI MOKa3aTeNsl MpeaebHO
JIOITYCTUMOM KOHIIEHTPAIUU

IIpakTHyeckue 3aHATHSA

IIpakTnueckoe 3ausitue Ne 14 “Unentudukanuss oOpraHUYECKHX COCAMHEHUUN
OTIEJIBHBIX KJIaCcCOB”

Nnentudukaius OpraHMYECKUX COEAUHEHUM OTIEIbHBIX KJIaccoB (Ha TMpuMepe
aNbACTUIOB, Kpaxmajia, YKCYCHOM KHCJIOTHI, OCJIKOB W T.II.) C HCIIOJIb30BaHUEM HX
(U3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuil. JleHaTyparus
Oenka mpu HarpeBaHuu. lIBeTHble peakiuu OeakoB. BO3HUKHOBEHHE AHAIMTHYECKOTO
CUTHAJIA C TOYKH 3PEHUS] XHMUYECKHUX NPOIECCOB MNPHU MNPOTEKAHUM KAYECTBEHHOM

OK OI.
OK 02.
OK 04.
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PCaKIIU, HOBBOHHIOMGﬁ I/II[GHTI/I(bI/IHI/IpOBaTB IMPCAJIOKCHHBIC OPTaHNYCCKHC BCIICCTBA

CamocrosiTeibHas padora 5
[TpopaGoTka KOHCHEKTa, H3yUYE€HHWE OCHOBHBIX TMOJIOKEHUA TEOPUHU OPTaHUYECKUX
coenrHeHnid CpaBHEHUE TUIIOB YPAaBHEHUI pPEAKUMN B HEOPTAaHUYECKOW U OPraHUYECKOn
XUMUU. Bplyunth ¢QopMmynsl M Ha3BaHHUS NPENEIbHBIX yrieBoaopoaoB. lloaroroBka
OTYETOB K MPAKTUYECKUM paboTam
Pasien 5. KI/IHeTI/I:leCKI/Ie U TEPMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKUX 10
peakumuu
5.1.Cxopoctb OcHOBHOE coaepxaHue OK OI.
XUMHAYECKUX OK 02.
peakIui. Teopernueckoe o0yueHune
XHUMHUYECKOE CKOpOCTh peakiiy, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PAKTOPOB: IPUPOJIbI pEarupyrOIIUX
paBHOBECHE BCILIECTB, KOHIICHTPALMM pearupyrolux BeEIIECTB, TEMIIEpAaTypbl M  IUIOLIAIU
PEaKIMOHHON MOBEPXHOCTU. TermnoBble 3P(EKTh XUMHUYECKUX pPEakuuid. OK30- U
SHIOTEpPMUYECKHE, peakiuu. OOpaTUMOCTh peakiuil. XMMHUYECKOe PaBHOBECHUE U €ro 2
CMEIIeHUE IMOoJ JEHCTBUEM PA3NUYHBIX (PAKTOPOB (KOHLIEHTpALMS PEAreHTOB WM
IPOAYKTOB PEaKUWU, AABICHUE, TeMIeparypa) sl CO3JaHMsI ONTUMAIbHBIX YCIOBHMA
poTeKaHus XumMudyeckux npoueccos. [Ipuanun Jle [Hlarense
OK OI.
IIpakTn4eckue 3aHATHS OK 02.
IIpakTnueckoe 3anarue Ne 15.
Pemenne mpakTUKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha aHalu3 (PaKkTOpOB, BIUSIOIMIMX Ha 2
U3MEHEHHE CKOPOCTM XHMHYECKOM peakluuh, B T.4. C NO3ULHMA SKOJOTHYECKU
1€J1eCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOW JEATEIBLHOCTH B LEISIX COXPaHEHUS
CBOETO 3JI0POBbA U OKPYKAIOIIEW HPUPOIHOU CPEBI.
IIpakTnueckoe 3ansaTue Ne 16
Pemenne mnpakTUKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha IpUMEHEHWe IpuHnuna Jle- 5

[MIaTense AJI1 HAXOXKJACHUWA HaIIPaBJICHUA CMCHICHHA PABHOBCCHUA XUMHUYECKOMN pC€aKu u
aHaJIn3 (1)aKTOp0B, BJIMAOIIMX HA CMCHICHHUC XNMHNYCCKOI'O PAaBHOBCCH
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CamocrosiTenbHast padoTa

HOI[FOTOBI/ITI) COO6HI€HI/IC 00 W3BECTHBIX XHMHKAX. Hpopa60TKa KOHCIICKTOB.
HOI[FOTOBK& OTYCTOB O BBIIIOJIHCHHUH ITPAKTUYICCKUX pa60T.

Pa3znea 6. PacTBOpbI 10
Tema 6.1. OcHOBHOE coJepkaHue OK 01.
ITonsatue o Teopernyeckoe 00yyenune 2 OK 02
pacTBoOpax PactBopenue kak (usuko-xumuueckuil npouecc. PactBopbl. CriocoObl TPUTOTOBIICHHUS OK 04.

pactBopoB. PactBopumocTs. MaccoBasg n0Ji1 pacTBOPEHHOro BemiecTtBa. CMbICH

NoKa3aTelsid MPEeAeIbHO JTONYCTUMOW KOHIIEHTPAMU U €ro MCIOJIb30BAaHUE B OLIEHKE

HKOJIOTUYECKOI 0€3011acCHOCTH.

[IpaBuia 3KOJOTMYECKHU 11€JIECO00PA3HOrO OBEACHHUS B OBITY U TPYIOBOM J€ATEIbHOCTH

B LEJISAX COXPAHEHHsI CBOETO 3J0POBbA U OKPYKAIOIIECH MPUPOJHON Cpeibl; ONACHOCTb

BO3JICHCTBHSI HA JKMBbIE OPraHU3MBbI ONPEJECICHHBIX BELIECTB.

IIpakTHYecKHe 3aHATHS

IIpakTnueckoe 3ansitue Ne 17.PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX

3aJJaHUil Ha PacTBOPBI, UCIOJB3yeMble B OBITOBOM M MPOU3BOJCTBEHHON NEATEIBHOCTU 2

YeJI0BeKa
Tema 6.2. OcHoOBHoOE coaep:xaHue OK 01.
Hccnenosanne  |[IpakTHYecKue 3aHATHS OK 02
CBONCTB IIpakTuyeckoe 3ansitue Ne 18 «IIpurorosienue pacTBOPOBY. OK 04.
pacTBOPOB [IpuroroBieHne pacTBOPOB 3aJaHHON (MaccoBO, %) KOHUEHTpaluu (C MPaKTHKO- 9

OPUEHTUPOBAHHBIMH BOIIPOCAMH) U ONIPENIEIEHUE CPEIbl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha NPUTOTOBJIEHUE PACTBOPOB

CamocrosiTesibHas padorTa 4

Pemenne 3a1a4 Ha HaXOXKJIEHWE MACCOBOW JIOJM M MOJSPHOM KOHIEHTpaluu pacTBOpoB. [loaroroska
OTYETOB O BBIOJHEHUH MPAKTUYECKUX PaboT.
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IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE cOIep:KaHNe (colep:KaHne MPUKJIIATHOTO MOTY/JIs1)

Pa3znen 7. Xumusi B ObITY U IPOU3BOJACTBEHHOM J€ATEJILHOCTH YeJI0BEKA 10 OK 0lI.
7.1. Xumns B OcHOBHOE coJepkaHue OK 02.
OBITY 1 Teopernueckoe o0yueHune 2 OK 04.
HPOH3BOI[CTB€HH Hogeiimue 1oCTHXKEHNST XUMAYECKON HAYKU U XUMUYECKOW TEXHOJIOTUHU. Pob XumMnu B OK 07.
O1 ACATCIBHOCTH | GecrieueHny 2KONMOTMUECKOH, IHEPreTHUecKOd M MUINEBOH 0e30MacCHOCTH, Pa3sBHUTUM [IK.2.2
HCJI0BCKa MeauiuHbl. [IpaBuia moucka W aHaliv3a XUMUYECKOW HMH(POpPMALUU U3 PA3ITUYHBIX 2

UCTOYHUKOB (HayuyHas ¥ ydyeOHO-HAy4yHasi JUTEparypa, CpelIcTBa MacCOBOMU

uHdopmaiuu, cetb MIHTEpHET)

IIpakTHUyeckue 3aHATHS 4

IpakTnueckoe 3anaTue Ne 19. [lonck u aHanu3 KeMCOB O MPUMEHEHUH XMMHUYECKHX

BEILIECTB U TEXHOJIOTUH € y4eTOM OyayIiel mpoecCUOHabHON JEATeIbHOCTH 10 TEMaM: 2

BAKHEHIIINE CTPOUTEIIbHBIE MaTEPHAIIbl, KPACKU U KEPAMUKA.

IpakTnueckoe 3ansiTue Ne 20 3ammura: [IpeacraBieHne pe3yabTaToB PEMICHUSI KEWCOB 2

B (hopMe MUHU-IOKJIJa C IPEe3EHTAIuEH

CamocrosiTeibHas padora 4

HOI[FOTOBKa COO6IJ_[€HI/II71 Ha TCMBI: « HOJII/IMepBI. IImacTmacce! B 6BITy>),(( 3HaueHue OEJIKOB B JKHU3HHU

YCIIOBCKA», ((YFJ'IGBOI[OpOI[BI " UX NPpUPOAHBIC UCTOYHUKN

ITonroroBka k nuddepeHIpoOBaHHOMY 3aUETy.

IIpomexxyTouHasi arrecTaums 1Mo AMcUMIVIMHE (AU depeHIUPOBAHHBIN 324eT) 2

Bcero 111
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3. YcaoBus peajm3anuu NporpaMMbl 001e00pa3oBaTebHON U CIUIIHHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHAJIbLHO-TEXHNYECKOMY 00eCIeYeHUI0

Jl1st peanu3aiuu nporpaMMbl TUCHMUILIMHBI TOJKHBI OBITH TPETYCMOTPEHbI
CJIeIyIOIUE CIIelMaIbHbIe TOMEIIEHUS: YIeOHbIN KaOMHET XUMHUH W/WIH y4eOHON
XUMHUYECKO J1abopaTopuH.

O6opynoBanne y4eOHOro kKaduHeTa (HATJISIAHbIE TOCOOUsI): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI, MOJEIN KPUCTANIMYECKUX PEIIETOK,
KOJUIEKIIUU TPOCTHIX U CIOKHBIX BEIIECTB U/UIIH KOJUIEKIIMH MTOJIMMEPOB; KOJUICKIIHS
TOPHBIX MTOPOJ 1 MUHEPATIOB, Tabnuua MenzeneeBa, yueOHble (PUITBMBI, HU(PPOBHIE
00pa3oBaTesbHbIE PECYPCHI.

TexHnueckue cpeacrsa 00yueHMsi: KOMIIBIOTEP C YCTPOMCTBAMU
BOCIIPOU3BECHUS 3BYKa, IPUHTEP, MYIbTUMEIUA-TIPOCKTOP C SKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPe3eHTEP AJIsl MPE3CHTALUM.

O6opynoBanmne JsaGoparopum W PpadovYuX MecT JadOPATOPUM: MEH3YPKH,
MUTNETKN-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, PEIMETHbIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiuil, GuibTpoBasibHas Oymara, IpOMBIBAIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOpP PEAKTHUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI JJIsi TPOOUPOK; MEpHbIC HWIMHIPHI, BOPOHKU
CTEKJISIHHBIE, BOPOHKHM JenuTenbHble MmuuHApuueckue (50-100 wmut), crynmku c
NecTUKOM, (ap@opoBbie YalllK¥, NUHUETH, (GUIBTPbl OyMakHble, BaTa, Mapiid,
YacOBBIE CTEKJIA, AJEKTPOIUIMTKH, JA0OpAaTOPHbBIE INTATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOp ISl TOTYUYEHUs Ta3oB (WM MPOOMpPKA C Ta300TBOAHON TpyOKoil),
JepKaTenu Il MpOOUPOK, CKIISIHKU JJIS XpaHEHUs PEaKTUBOB, Pa3laTOUYHbIE JIOTKH,
xumuueckue ctakadsl (50, 100 u 200 mi1); mmaTenu; NUHIETHI; TUTEIbHbBIC UMb,
CEeKyHIOMepHI (Taiimepsbl), MepHble pooupku (Ha 10—20 M) u MepHbIe KoJIObI (25, 50,
100 u 200 M), BoasHast OaHsl (MM TEPMOCTAT), CTEKJISIHHBIC MAOYKW; KOHUYECKUE
K0J10b1 115t TUTpoBanus (50 u 100 mut); MHIUKATOPHBIE TIOJIOCKU NSt onpeneneHust pH
U CTaHJapTHAs WHIAUKATOPHAS IIKajaa; YHUBEPCAIbHBIM HHAUKATOpP; nMuneTky Ha 1, 10,
50 mn (umu gosatopel Ha 1, 5 u 10 M), GropeTKH Il TUTPOBAHUS, MEIUIIMHCKHE
mmpuibl Ha 100-150 M7, maGopaTopHble W/WIM aHaIWTUYECKUe Bechl, pH-meTphl,
CYNMIUIBHBIN mKad, U Ap. TabopaTopHOE 000PYyI0BaHNE.

3.2. Mu¢popmanuoHHOe o0ecneyeHne peaju3anum MporpaMmmbl
s peanuzanuu mporpaMMbl OMOIMOTEUHBIN (DOH]T 00pa3zoBaTEIbHON
OpraHu3alMK YKOMILJIEKTOBAH M€YaTHbIE U/UIIM 3JIEKTPOHHbBIE 00pa30BaTeIbHbIE U

UH(OPMAIMOHHBIE PECYPCHI, PEKOMEHOBAaHHBIE JIJIs1 UCTIOJIb30BAHUS B
00pa30BaTeIbHOM MPOLIECCE.
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3.2.1. IleyaTHble U3TAHUA

1.Audunorenosa, . B. Xumus: ydeOHHUK U TPAKTUKYM JJISI CPEIHETO
npodeccuonanbHoro odpaszopanus / M. B. Andunorenosa, A. B. babkos, B.A.

[TonikoB. — 2-e u31., ucnp. u gorn. — Mocksa: U3narensctBo FOpaiit, 2022— 291 c.

2. llleromuxuna, H. A. O6mas xumus: yaeonuk s CI1O / H. A. llleronuxuna,
JI. B. Munaesckas. — Cankt-IletepOypr: Jlans, 2021 — 164 c.

3 Hukonbsckuif, A. b. Xumus: Y4eOHUK W NPaKTHUKyM MNPOPECCHOHATBHOTO
obpazoBanms / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022 — 507 c.

4 Xumust: yaeOHUK U1 cpeiHero npodeccnonanbHoro oopasosanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. IN'ony6es, B. H. Illanosan; mox oOmieit penaxiueit . H.
daneeBa. — 2-¢ m3., epepad. u gon. — Mocksa: M3natensctBo FOpaiit, 2022 —
431 c.

3.2.2. JlonoaHUTEIbHBIC HCTOYHUKHU

1. Uepnukona H. 1O., MemepsikoBa E. B. Pemaem 3aaun no xumuun
camocTosTenbHo: yueOnoe mocobue / H. FHO. UepnukoBa, E. B. Memepskoa —
Cankr-IletepOypr: Jlans, 2022 — 328 c.

2. Pe3nukoB B. A. COOpHUK ynpa)KHEHHI U 3aa4 110 OPraHUYE€CKOM XUMUU:
yueOHoe nocobue / B.A. Pe3nnkoB — Cankr-IlerepOypr: Jlanp, 2021 — 226 c.

3. Kanyctuna A. A., Xansuenko W. T, JlubanoB B. B. OOwmas wu
Heopranuyeckas xumus. IIpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JIu6anoB — Cankrt-IlerepOypr: Jlanb, 2020 — 152 c.

3.2.3. UnTepHeT-pecypchl

1.hvsh.ru — XypHan « Xumust B IIKOJICH.

2. https://postnauka.ru/themes/chemistry — nexiiuu mo XuMuu Ha caiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-nionysipHbIit
MPOEKT «IJMEeMEHTHl bOombIIoi HaykW» MaTeMaThuKa, aCTPOHOMUS, HAYKH O >KU3HH,
Hayku o 3emuie). HoBocTw HayKku, KHUTH, HAy4YHO-TIOMYJISIPHBIE CTaTbU, JIEKIIUH,
SHLMKJIONIECINH.

3. http://gotourl.ru/4785  (http://www.hij.ru/) Cailit Hay4HO-TIOMYJIAPHOTO
JKypHalia « XUMUS U )KU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema TUCTaHIIMOHHOTO O0yUYeHUs, HAllpaBJIEHHAs B TIEPBYIO ouepeb Ha
MOArOTOBKY K OJMMIIMAJaM BCEX YPOBHEM — OT WIKOJBHBIX 10 MEXIyHapOIHOU.
CailTcoiepKUT OrpOMHOE KOJIMYECTBO 3aJ1ay, CrPYNIUPOBAHHBIX KAK MO TEMaM, TaK U
o onuMmmnuagam. [1o BceM OCHOBHBIM paszjiesiaM XUMUAH NPUBEIEH TEOPETUUECKUN
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MaTepuai 1 pa3o0paHbl pelIeHUs] TUIIOBBIX 33]1ad.

5.http://gotourl.ru/4792

(http://periodictable.ru/)  Pycckos3pranbIit

CBOMCTBAaX XMMHYECKUX dJIEMEHTOB.
6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii Caiit
OHJIalfH-00pa30BaHus, 00pa30BATEIBHBIX KYpCOB W BHJCOJEKIUN ISl MIKOJHLHUKOB,
CTYJCHTOB U yuuTenen.ECTh HECKOJIBbKO KypCOB 110 XHUMHHU.
7.http:// www.xumuk.ru CaliT 0 XMMHH: KJIACCUYECKUE YUYCOHUKH, CITPABOYHUKH,
SHIMKJIONEANH, TOUCK OPTaHWYECKUX W HEOPTaHWYECKUX PEaKIUi, COCTaBIICHUE
YPaBHEHUU pEaKIUM.

8.http://orgchemlab.com/ Caiir,
JabopaTopuun

cauit o

MOCBAILIEHHBIN MpakTHYEeCKOW padore B

4. KOHTpOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOCHUS

0011e00pa3oBaTeJbHON TUCHMUILIMHBI

JUCHUITIIUHBIL.

KoHTpoJib 1 O11eHKa Pe3ynbTaTOB 00YUYEHHUsI OCYIIECTBISIETCA MPENOIaBaTeIeM
B IIpOILIECCE MPOBEACHUS NPAKTUYECKUX 3aHATHI U JaOOPaTOPHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS 00YHYAIOUIUMUCS UHAUBUYAJIbHBIX 3aaHUH,
IIPOEKTOB, HcCIeN0BaHUI. Pe3ynbTarel 00y4eHUs ONMPEAEISIOT, 4YTO O0yYarOIIHeCs
JOJKHBI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUHN U3yUCHUS

Jlnst popMupoBaHusi, KOHTPOJISL U OLIEHKH PE3yJIbTaTOB OCBOCHUS yUeOHOM
JVCHUTUINHBI UCTIONB3YETCS] CUCTEMA OLIEHOYHBIX MEPOIIPUATHI, MPEICTABISIOMIAS
co00l KOMITJIEKC Y4€OHBIX MEPOTIPUSITHI, COTJIACOBAHHBIX C PE3YJIbTaTaMHU O0yUCHUS
u chopmynupoBanabix ¢ yaetoM @PI'OC COO (nmpeamMeTHbie pe3yabTaThl 10
muctumumae) u GI'OC CIIO.

Ne

OK/IIK

Moayas/Paznen/Tema

PesyabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHH

OcHoOBHOe coaepxkaHue

XUMHUYECKUX JIEMEHTOB
U MPUPOJIa XUMUYECKON

CBiA3HU

XUMHUYECKUE (OPMYITbI
COEIMHECHUH B
COOTBETCTBHUH CO
CTETICHBIO OKUCIICHUS
XUMUYECKUX
AJIIEMEHTOB, UCXOJIA U3
BaJICHTHOCTH H
AIEKTPOOTPHIIATEITEHOC
TH

1 dopmyIUpoBaATH
Pa3zgen 1. OcHOBBI pMyJHp
0a30BbIe MOHATHSA U
CTPOeHMNsI BellecTBa
3aKOHBI XUMHH
1.1 DK 01. |CrpoeHue aTOMOB CocrtaBnsTh 1. Tect «Ctpoenue

aTOMOB XMMHUUYECKHX
3JIEMEHTOB U MPUPO/Ia
XUMHYECKOM CBSI3UY.

2. 3amaun Ha COCTABJICHHE
XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX
COeIUHEHUN (OKCHIIOB,
CyJb(pUI0B, TUAPUIOB U
T.IL.).
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OK/IIK

Moayas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpHUATHI

3. 3amaHus HA
HCIIOJIb30BaHHe
XUMHYECKON CUMBOJIMKH 1
Ha3BaHUU COCTMHECHUH 10
HOMEHKJIaType
MEKTyHApOJIHOTO COI03a
TEOPETUYECKON U
MPUKIATHON XUMUU U
TPUBHAJIBLHBIX Ha3BAHUI
JUISI COCTaBJICHUS
XUMHUYECKUX (HOpMyJT
JIBYXaTOMHBIX
COEJIMHEHUI (OKCHUIOB,
CyJb(pUI0B, TUAPHUIOB U
T.I.) U IPYTUX
HEOPraHUYECKUX
COCTMHECHHUHN OTACIIBHBIX
KJ1acCOB

1.2

DK 01.
DK 02.

[Tepnoanyeckuii 3ak0OH
u Tabauma ..
MenneneeBa

XapakTepu3oBaTh
XUMHUUYECKUE PJIEMEHTBI
B COOTBETCTBHUU C UX
MOJIO’KEHUEM B
MEPUOTUYECKOU
CUCTEME XUMHUYECKUX
sanemeHToB [[.W.
MenneneeBa

1. Tect «MeTtananaeckue /
HEMETAIUTHYECKIE
CBOMCTBA,
ANEKTPOOTPULIATETHLHOCTh
U CPOJICTBO K AJIEKTPOHY
XAMHYECKHUX DJIEMEHTOB B
COOTBETCTBHE C X
AJIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHHUEM B
MEPUOIUYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
J.1. Menneneeay.

2. IlpakTruueckue 3a1aHus
Ha YCTAHOBJICHUE CBSI3U
MEXK]ly CTPOCHHEM aTOMOB
XUMHAYECKHUX DJIEMEHTOB U
MEePUOIUIECKUM
W3MCHEHHUEM CBOMCTB
XUMHAYECKHUX DJIEMEHTOB U
UX COeIUHEHUHU B
COOTBETCTBHH C
MTOJIOKEHUEM
ITepunoanyeckoi cucreme.
3. IIpakTuko-
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OK/IIK

Moayas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpHUATHI

OPUCHTUPOBAHHBIC
TEOPETUUYCCKUE 3aTaHUsI
Ha XapaKTepu3aIuio
XAMUYECKHX IJICMECHTOB:
«Metammaeckue /
HEMETAJUTNUCCKHC
CBOMCTBA,
ANEKTPOOTPULIATEHLHOCTh
U CPOJICTBO K AJIEKTPOHY
XUMHYECKHUX IJICMECHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM
Y MOJIOKCHHUEM B
MIEPUOIUYECKON CUCTEME
XHMHUYECKHX DJICMEHTOB
J.1. MenneneeBa»

Paznen 2.
XuMu4eckue peakiuuu

Xapakrepu3oBaTh
THIBI XUMUYECKHX
peakuuii

KonTpoabnas padora
«CTpoeHue BemecTsa u
XHMHYECKHE PeaKIum»

2.1

DK 01.
DK 04.

Tunel XUMHYECKUX
peaKumit

CocTraBnsaTe peakiuu
COCTMHEHUS,
pazyioxkeHust, 0OMeHa,
3aMeIIeHNs,
OKHCIIUTEIIHHO-
BOCCTAaHOBHUTEILHBIC
peaKIuu

1. 3agaun Ha cocTaBieHUE
YPAaBHEHHUM pEaKIUM:

— COEJIMHEHUS],
3aMelIeHus, Pa3JIOKEHUS,
oOMeHa;

— OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX
peaxkuuii ¢
HCIIOJIb30BaHUEM METO/IA
AIICKTPOHHOTO OajaHca.

2. 3amauu Ha pacyer
MaccChl BEIIECTBA WU
o0BbEMa

ra3oB M0 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO
13 Y4aCTBYIOIIUX B
pEeaKIuy BEIIECTB;
pacyETHI

Macchl (00bEMma,
KOJINYECTBA BEILIECTBA)
MPOAYKTOB PEAKIINH, €CIIH
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Tunsl oeHOYHBIX

Ne |OK/TIK | Moayas/Pa3nen/Tema PesynabTaT 00yuenus .
MeponpHUATHI
OJIHO W3 BEILIECTB UMEET
MIPUMECH
2.2 DIIEKTPOIUTHYECKAS CocraBnate ypaBHeHus |1. 3amanus Ha
JUCCOLMALIMS U MOHHBIN | XUMUYECKUX PEAKIIMM  |COCTABJICHUE
oOMeH MOHHOTO OOMeHa ¢ MOJIEKYJISIPHBIX U HOHHBIX
y4acTUEM pEeaKuui ¢ y4acTUEM
HEOPraHUYECKHUX KHCJIOT, OCHOBaHUI 1
BEIIECTB COJIEN, YCTAHOBJICHUE
WU3MEHEHUS KUCIOTHOCTH
Cpelbl
2. JJabopaTopHas pabota
"Turbpl XUMHAYECKUX
peakui"

3 Paszpnea 3. Crpoenue u |UccienoBarb KonrpoabHas padora
CBOICTBA cTpoeHue u cBoiictBa |«CBoiicTBa
HEOPraHN4YeCKHUX HEOPraHM4YeCKHuX HEOPraHM4eCKHuX
BeLEeCTB BeLeCTB BeLIECTB

3.1 DK 01. [Knaccudukanmus, Knaccudumuposats 1. Tect «Homenknatypa u
HOMEHKJIaTypa u HEOPTaHUYECKUE Ha3BaHUE
CTpPOEHUE BEILIECTBA B HEOPTaHUYECKHUX BEIIECTB
HEOPTraHUYECKUX COOTBETCTBHHM C UX HCXO/IS U3 UX XUMUYECKOU
BEILIECTB CTPOCHUEM bopMyIbl UIu

COCTaBJICHUE XUMHYECKON
(hopMyJIbl UCXOS U3
Ha3BaHUs BEILECTBA 110
MEKTyHapOIHOU WIIH
TPUBHATBHOMN
HOMEHKJIAType».

2. 3amauu Ha pacyer
MacCcOBOM 107U (Macchl)
XUMHUYECKOTO IJIEMEHTA
(coenuHeHns) B MOJIEKYJIE
(cMecn).

3. IIpakTrueckue 3aqaHus
1o KJjaccuuKalu,
HOMEHKJIAType U
XUMUYECKUM (hopMyam
HEOPraHWYECKUX BEUIECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTueckue 3a1aHus
Ha ONpeJeIeHne
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OK/IIK

Moayas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpHUATHI

XUMHUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTHU
BUJAa XUMUYECKON CBS3H U
THIA KPUCTAJUTMYECKON
pelIeTKH

3.2

DK 01.
DK 02.

DOU3NKO-XUMHYECKHE
CBOICTBA
HEOPTaHUYECKUX
BCIIIECTB

YcraHnaBiauBaTh
3aBUCUMOCTh (PU3HKO-
XUMHUYECKHUX CBOMCTB
HEOPTaHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK>Ke THIIA
KPUCTAIUIMYECKON
pelIeTKH

1. Tect «OcobGeHHocTH
XUMHUYECKUX CBOWCTB
OKCHUJIOB, KUCJIOT,
OCHOBaHM, aM(POTEPHBIX
TUAPOKCUIOB U COJIEW».
2. 3amaHusa Ha
COCTaBJICHUE YPaBHEHUIN
XAMHUYECKUX PEAKIIAN C
Y4aCTUEM MPOCTHIX U
CJIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB,
HEMETAJUIOB U
aM(OTEPHBIX DJIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT,
OCHOBAaHMI U aM(POTEPHBIX
TUAPOKCHUJIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX X
CBOMCTBA U CITOCOOBI
MOJTYYCHHS.

3. IIpakTuko-
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Tunsl oeHOYHBIX

Ne |OK/TIK | Moayas/Pa3nen/Tema PesynabTaT 00yuenus .
MeponpusTHil
OpUEHTHUPOBAHHBIE
TEOPETHUUECKUE 3aaHus
Ha CBOMCTBA U MOJIyYCHHE
HEOPTaHWYECKUX BEIIECTB
3.3 DK 01. |Mnentuduxanus Hccinenosats 1. IIpakTuko-
DK (2. |HeopraHWYeCKHuX KaueCTBCHHBIC PEAKITUN |OPUCHTHUPOBAHHBIE
DK (4. |BELIECTB HEOPTaHUYECKUX 3aJIaHUsI 10 COCTABJICHHUIO
BCIIIECTB XUMHUYECKUX PEAKITHH C
y4acTHEM
HEOPTaHUYECKUX BEIIECTB,
HCITOJIB3yEMBIX JIJI UX
UJICHTUPUKALIIY.
2.JlaboparopHnast pabora:
“Unentudukarus
HEOPTraHUYECKUX
BEILIECTB”

4 Pa3znen 4. Ctpoenune u |HcciaenoBarb KonTpoabnas padora
CBOICTBA cTpoeHue U cBoiicTBa |«CTpoeHHne U CBOIiCTBA
OpPraHuYecKuX OpPraHuYecKnX OPraHUYecKNX BellecTB
BellleCTB BellleCTB

4.1 DK 01. |Knaccudukarmus, Knaccudumuposarts 1. 3ananus Ha
CTpPOCHHUE U OpraHUYECKHE COCTaBJICHHE Ha3BaHUI
HOMEHKJIaTypa BEIIECTBA B OpTaHUYECKUX
OpTaHUYECKUX BEIIECTB |COOTBETCTBUU C MX COCTMHECHUH 10

CTpOEHUEM TPUBHUATLHOMN W

MEKTyHApOTHOU
CHUCTEMATHYECKOU
HOMEHKJIaType.

2. 3anaHus Ha
COCTABJICHHE MOJHBIX U
COKpAaIlEHHbIX
CTPYKTYPHBIX (hOpMYJT
OpraHUYECKUX BEILECTB
OTJIEJBHBIX KJIACCOB.

3. 3amaun Ha ONIpEaCTICHUE
npocreiiei (GopMyIbl
OPraHuYeCKOU MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctara (B %)
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OK/IIK

Moayas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpHUATHI

4.2

DK 01.
DK 02.
DK 04.

CBoiicTBa
OPTaHUYECKUX
COE€IMHEHUN

YcraHaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XUMHYECKUX CBOMCTB
OPraHUYECKUX BEILIECTB
OT CTPOEHUS MOJIEKYJT

1. 3amanus HA
COCTaBJICHHE YPAaBHEHUM
XUMHUYECKUX PEaKIui ¢
y4acTUEM OPTaHUYECKUX
BEIIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHS.

2. 3ananus Ha
COCTaBJICHUE YPaBHCHUMN
XUMHYECKUX PEaKIIUM,
WILTIOCTPUPYIOIINX
XUMHYECKUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX
pEaKIMii U TEHETUYECKOU
CBSI3U OPTAHUYECKUX
BEILIECTB Pa3HbBIX KIIACCOB.
3. PacueTHple 3amaun o
YPaBHEHUSIM PEAKIIUN C
y4acTUEM OPTaHUYECKUX
BEIIECTB.

4. JJabopaTopHas pabota
“IIpeBpaienus
OpraHUYECKUX BEILECTB
MIPY HarpeBaHUM"

4.3

DK 01.
DK 02.
DK 04.

Nnentudukarus
OpraHUYECKHUX BEIIECTB,
UX 3HaUYCHHE H
IpUMEHEHHUE B OBITOBOM
Y IPOU3BOJCTBCHHOM
NEATEeIIbHOCTH YeJIoBEKa

Hccnenosath
Ka4y€CTBEHHBIC pEAKIIUU
OPraHUYECKUX
COCJIMHEHUH OTACIBHBIX
KJIaCCOB

1.ITpakTuko-
OpPUEHTUPOBAHHBIC
3aJIaHUS 110 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4aCTUEM OPTaHUYECKUX
BCILIECTB, B T.Y.
HCTOJI3YEMbBIX JIJI X
UJeHTU(PUKAIINY B OBITY U
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas pabora:
“Unentudukarus
OpTraHUYECKUX
COE€IMHEHUHN OT/ICIbHBIX
KJ1acCoOB”’

Paznea 5.
KuHeTn4eckue u
TePMOAMHAMMYECKHUE

Xapaxkrepus3oBarhb
BJIMSIHME PA3JIHYHBIX
(¢axkTopoB Ha
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Tunsl oeHOYHBIX

Ne |OK/TIK | Moayas/Pa3nen/Tema PesynabTaT 00yuenus .
MeponpHUATHI
3aKOHOMEPHOCTH paBHOBecHE U
NPOTEKAHUS CKOPOCTb XUMHYECKHX
XHUMHUYECKHUX PEAKUMH |peakuui
5 PKOI. |CkopocTs xXuMHUYECKUX |XapaKTepru30BaTh [IpakTuko-
DK (2. |peakuuii. XuMHUECKOE |BJIMSIHUE KOHIICHTPAIUU [OPUEHTHUPOBAHHBIC
paBHOBECHE pearupyronmx BelecTB [TEOPETUUECKUE 3aaHus
Y TEMIIEPATyphl HA Ha aHaiu3 (HaKTOpOB,
CKOPOCTh XMMUYECKUX |BIIUSIOIINX HA U3BMEHEHUE
peakuuii CKOPOCTH XUMHUYECKOHN
XapakTepu3oBaTh peakuuu. [IpakTuko-
BIIMSTHUE U3MEHECHUS OpPUEHTUPOBAHHBIE
KOHIIEHTpaluu 3a/1aHUs1 HA IPUMEHEHUE
BEILIECTB, PEAKLIUH npuHuumna Jle-Illatense
Cpe/bl U TEMIIEPATYPHI |11 HAXOXKICHUS
Ha CMEIICHUE HaIpaBJICHUS] CMEILICHUS
XUMHUYECKOTO PaBHOBECHUS XUMHYECKOMN
paBHOBECHS pEeaKIuu 1 aHaJu3
(aKTOpOB, BIMSIOUIMX HA
CMEILEHUE XUMHYECKOTO
paBHOBECHS
6 HccaenoBath
Paszen 6. PacTsophr HCTHHHBbIE PACTBOPHI €
3aJaHHBIMHU
XapaKTePpUCTUKAMH
6.1 DK 01. (ITonsarue o pactBopax |Paznuyath uctunnsie |1. 3agaun Ha
DK 02. pPacTBOPBI MIPUTOTOBJICHUE
pPacTBOpPOB.
2. IIpaktuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3aJ1aHus Ha
JTUCTIEPCHBIC CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM
Y IPOU3BOJICTBEHHOU
JESATEeIIbHOCTU YeJIoOBeKa
6.2 DK 01. |MccnenoBanue cBoiictB (MccnenoBats pusuko- |JlaboparopHas paborta
DK 04. |pacTBOopoB xumudeckue cpoiictea |“IIpuroroBneHue
VMCTUHHBIX PACTBOPOB  (pacTBOpPOB”

IIpogeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHME (COAepPKAHME TPUKJIATHOTO
MO/Y.JIs1)
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Tunsl oeHOYHBIX

Ne |OK/TIK | Moayas/Pa3nen/Tema PesynabTaT 00yuenus .
MeponpHUATHI
7 Pa3gen 7. OueHnuBarthb 3amura Keiica (¢ yueTom
Xumusi B ObITY U nocjaeACTBHUs OLITOBOM |Oyay1uei
MPOU3BOACTBEHHOMH U NIPOM3BOACTBEHHON |NMPodecCHOHATIBLHOU
JAesITeJIbHOCTH AesITeJIbHOCTH NeATeJIbHOCTH)
yeJIoBeKa YeJioBeKa ¢ MO3ULUMI
IKOJIOTHIEeCKOM
0e30acCHOCTH
DK 01. |Xumus B ObITY U OueHunBath Keiic (c yueroMm Oynmymiei
DK (02. |TpOM3BOACTBEHHOM MOCJIEACTBUS OBITOBOM  |MpodheCCHOHAIBHOM
DK 04, |A€STEIbHOCTH YEIOBEKa | M MPOU3BOICTBEHHOM NESATEIIbHOCTH )
DK 07. ,Z[G}ITGJILH(BCTI/I YyeJI0BeKa B0U3M0>I<Hme TEMBI
C MO3UIUH KEMCOB:
1K 2.2. AKOJIOTUYECKOM 1. IToTeruieHue KIuMaTa u
0e30IMacHOCTH BBICBOOOK/ICHHE T'a30BBIX

TUAPATOB CO JIHA OKEaHa.
2. bynyme matepralibl
JUIsl aBUA-, MAIlIMHO- U
pUOOPOCTPOCHHUSI.

3. HoBble MaTepuasl 1jis
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pPacCTUTEIIbHBIX
MpenapaToB
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