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Pabouast mporpaMmMa 1o XWMHH COCTABJICHA B COOTBETCTBHH C:
-(eepanbHbIM TOCYJIApPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO
oOmrero oOpazoBaHus;
-IIPUMEPHON OCHOBHOM 00pa30BaTEIbHOM MIPOrpaMMOM  OCHOBHOTO  OOIIETro
oOpa3oBaHus;
-OCHOBHOM 00pa3oBaTelbHON MPOTPaMMON  OCHOBHOTO 001Iero oOpa3oBaHUS
MBOY VYcnenckoit COL Bszemckoro paitona CmoneHcKoi 00acTu;
-yueOHbiM tianoM MBOVY VYenenckoit COI Bszemckoro paiiona CMOJIEHCKOM
o0nacTu.
-niojioxkenueM OY o paboueii mporpamMmme yueOHOTO IPEIMETa;
- Ha OCHOBE aBTOPCKOM IpOrpaMmMbl o xumun st 11 kimacca.
ABtopckas nporpamma 1o xumun 10-11 xnacc O. C. I'abpuensn, C. A. Cnaakos
nox penakiuei O.C. IN'abpuensna, — M. : [Ipocsemienue, 2019 T,
Pabouas nporpaMma o XMMHH HUCIIOJIB3YETCS KaK ISl O4HOM (hOpMBbI 00yUYeHUs,
TaK U JIJIs DJIEKTPOHHOTO O0yUEHHUsI C IPUMEHEHUEM TUCTAHITMOHHBIX TEXHOIOTHH.
Kimace 11
KomnuecTBo yacos: Bcero - 34 ; B Heaemo -1
YpoBeHnb 00yueHuUs: 0a30BBIi.
Jns peanuzanuu yueOHON TporpaMMbl UCTIONB3YETCS YUCOHHUK:
O.C.I'abpuensu, U.T'. Octpoymos, C.A. CnaakoB, Xumus 11 kiacc.

N3parenbcTBO « [IpocBenienue», 2019r.

Ilnanupyemblie pe3y/ibTAThl OCBOCHHUS Y4eOHOI0 MpeaMera .

JInyHOCTHBIE pe3yJIbTATHI.

JInyHOCTHBIE PE3YyIBTATHl UMEIOT HANPABJICHHOCTh HA PEIICHHE 3a/1a4 BOCIUTAHUA,
pa3BUTHUS U COLMANIM3AINH 00YYaIOIINXCS CPECTBAMH MPEAMETA.

B xome o0yyeHMs XMMHMHM Y BBITYCKHHUKOB CpeIHEH  IIKOJbI JOJIKHBI OBITH
c(OpMHPOBAaHbl LIEHHOCTHBIE OPHUEHTALIMH, OTPAXAIOUIUE WX HHAMBUAYaJIbHO-

JIMYHOCTHBIC ITO3NIIHNH



-B [ICHHOCTHO-OPHUEHTAIIMOHHOW cdepe — oco3Hanue POCCUHUCKOU
rpaXJaHCKOW HUJAEHTUYHOCTH, NaTPUOTHU3Ma, 4YYyBCTBA TOPJIOCTH 3a

POCCUMCKYIO XUMHUYECKYIO HAYKY;

-B  TpyaoBoW cdepe — comosHocms K OCO3HAHHOMY BBIOOpPY
IajJbHEeWIe  oOpa3oBaTEIbHOM  TPACGKTOPHUU  WJIU  TPYJIOBOM
NeSITeIIbHOCTH;

-B TIO3HABATEIbLHOW (KOTHUTHUBHOW, HWHTEIJICKTyalbHOW) cdepe —
yMeHue  yOPaBISATh CBOEW  IO3HABATEJIbHOW  JICSITEIBLHOCTHIO,
20MOBHOCMb U CcnocobHocmb K OOpa3oBaHUIO, B TOM YHCIE
caMOOOpa30BaHUIO, HA MOPOTSHKEHUUW BCEW JKU3HU; CO3HATEIbHOE
OTHOIIICHHWE K HENMPEPHIBHOMY 00Opa30BaHUIO KaK yCIOBUIO YCIICIITHOMN
npodeccCuoHaIbHON U OOIIECTBEHHOU JIEITEIBLHOCTH;

-B chepe cOepekeHUsT 3J0POBbI — HNpuHAMUE U Pealu3ayusl
IIEHHOCTEH 30pOBOro M Oe30macHoro obOpasa KU3HU, Henpusmue
BpEIHBIX  TIpUBbIYEK  (KypeHHUs,  yHNOTpeOJICHUs aJIKOT OJISl,
HApKOTHKOB) Ha OCHOBE 3HAHUM O CBOMCTBaX HAPKOJOTHUYECKUX H

HapKOTHUYCCKHX BCIIICCTB.

MeTanpeaMeTHbIMHU Pe3yJIbTATAMHU OCBOCHUS BBIIIYCKHUKAMHU CpeaHei
IIKOJIbI Kypca XUMMH ABJISAIOTCH:

- HCIIOJIb30BAHUE OCHOBHBIX METOJIOB ITO3HAHMSI, ONPEIEIEHUE UCTOYHUKOB
y4eOHOI 1 HaydHOH HH(OpMAIUK), IOTYYCHHUE 3TOM nHpOpMaIHH, € aHaIN3, U
MH(OPMAIMOHHOTO MPOAYKTA; MPOBEAECHUE SKCIIEPUMEHTA, B TOM YHUCJIE U B
IIPOLIECCE UCCIEA0BATENBCKON NEATEIbHOCTH, MOJAEIMPOBAHNE U3YYaeMBbIX
00BEKTOB, HAOIIOZEHUE 32 HUMU, UX U3MEPEHHE, PUKCALIUS PE3yIbTaTOB) U UX
OPUMEHEHUE  JJI1  INOHUMAHUS  Pa3IMYHbIX  CTOPOH  OKpYXarollen
JICUCTBUTEILHOCTH;

- BJIQJICHUE OCHOBHBIMHU MHTEJUICKTYaIbHBIMH OTICpAIMSIMU (aHATM3 U CUHTE3),

CpaBHEHHUE U CHCTeMaTu3alus, 0000IIeHIe U KOHKPETH3aLus, KiacCuPUKaIs



U TIOUCK aHAJIOTOB, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBs3EH, (POpMyIHpoBKa
TUIOTE3, UX MPOBEpKa U (OPMYINPOBKA BHIBOJIOB);

-M03HaHNEe OOBEKTOB OKPY’KAIOIIET0 MUPA B TUIAHE BOCXOXKJIEHUS OT a0CTPAKTHOTO
K KOHKpETHOMY (OT 0OOILIEero 4epe3 YaCcTHOE K €AMHUYHOMY);

- CIOCOOHOCTH BBIIBUTATh UJIEU U HAXOJUTh CPEICTBA, HEOOXOAUMBIE, ISl UX
JOCTUKEHUS,

- yMeHHe (POpPMYITHPOBATH IIEJIM U ONPEIEIATh 3a1a4u B CBOCH MMO3HABATEIBHOMN
JEATEIIbHOCTH, ONPEAENATh CPEACTBA ISl JOCTHXKEHUS LIEJIE U PELICHU 3a/1ay;
-OTMpENENATh Pa3HOOOPa3HbIE€ UCTOYHUKHU TOJIYYEHUS HEOOXOIAMMOM XUMHYECKOU
uH(pOpMaIUK, YCTAHOBIIEHUE COOTBETCTBUS COIEPkKAHUS U (POPMBI IPEICTABICHUS
MH(POPMAILIMOHHOTO IPOAYKTA Ay IUTOPUH;

-yMEHHE NPOAYKTUBHO OOIIATHCA U B3aMMOJEHCTBOBATH B MPOLECCE COBMECTHOM
NEATEIbHOCTH, YYWUTBIBATh IIO3UIMM JIPYTUX YYAaCTHUKOB JIEATEIBHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI;

-TOTOBHOCTh K KOMMYHHUKALIMM, MPEACTABIATh PE3YJIbTaThl COOCTBEHHOM
IIO3HABATEJIbHOM JAESTENBHOCTH, CIIBILIATh U CIYIIATh ONITOHEHTOB,
KOPPEKTUPOBATH COOCTBEHHYIO MO3ULIUIO);

- YMEHHE UCII0JIb30BaTh CPEeICTBA MH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosoruii (nanee — UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C COOII0IEHUEM TPEOOBAHUI SPTrOHOMUKH, TEXHUKU
0€3011acHOCTH, TUTUEHBI, peCypcocOepeKeHNsl, TPABOBbIX U ATUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOM 0€30MacHOCTH;

- BJIaJICHUE S3BIKOBBIMU CPEACTBAMU, B TOM YUCIIE U SI3IKOM XUMUU — YMEHUE
SCHO, JIOTHYHO W TOYHO M3J1araTh CBOIO TOUYKY 3pPEHUS, HCIOJIb30BATh aJICKBATHBIC
S3BIKOBBIE CPEJICTBA, B TOM YHCII€ U CUMBOJIbHBIE (XUMHUUYECKHUE 3HAKHU, (OPMYIIbI U
YpaBHEHMUS).

IIpeaMeTHBIMH pe3yabTaTaMH H3Yy4YeHUs] XMMHM Ha 0a30BOM YpPOBHe Ha
CTYIIEHH Cpe/IHero 0011ero o0pa3zoBaHus SIBJISIIOTCA CJeAyI0lHe pe3yJbTaThl.
B nmo3HaBarenbHOM cepe:

-3HaHue (MOHMMAaHKUE) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXKHEHIINX TEOpUI



Kypca OpraHu4ecKoi 1 001el XUMHUK;

-yMeHHUE HaOII0AaTh, OMUCHIBATh, PUKCUPOBATH PE3YIbTATHI U JIeJaTh BHIBOABI Ha
OCHOBE JEMOHCTPAMOHHBIX U CAMOCTOSITEIBHO MPOBEAEHHBIX IKCIIEPUMEHTOB,
-yMEHHE KIacCUu(PUIUPOBATh XUMHUUECKHE AIEMEHTHI, TPOCTHIE BEIIECTBA,
HEOPTaHUYECKHUE U OPTaHUYECKHUE COCTUHEHUS, XUMUYECKUE TIPOLIECCHI;

-YyMEHHUE XapaKTepu3oBaTh OOIKME CBOWCTBA, MOJyYEeHHUE U TNPUMEHEHHE
M3YYEHHBIX KJIACCHl HEOPTaHMYECKUX U OPraHWYECKUX BEIIECTB M UX BAKHEMIINX
MIPEACTABUTEIIEH;

-ONKCBIBATh KOHKPETHBIE XUMUYECKHUE PEAKIIAN, YCIOBUS UX IIPOBEAECHUS U
YIPaBJIEHUS] XUMUYECKAUMU IIPOLIECCAMU;

-yMEHHUE MPOBOJIUTH CAMOCTOSITENIbHBIA XUMUUECKUN SKCIIEPUMEHT U HaOII0aTh
JEMOHCTPALIMOHHBIN 3KCIEPUMEHT, PUKCUPOBATH PE3YJIbTAThI U JI€TIaTh BHIBOIBI

Y 3aKJIOYEHHMS 110 pe3yJIbTaTam;

-IIPOTHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMMU
M3YUYCHHBIX Ha OCHOBE 3HAHUS XUMHYECKNX 3aKOHOMEPHOCTEM;

-OIpeIesTh UICTOUHUKH XUMUUECKON HH(POpMAIUH, M10JIy4aTh €€, MPOBOIUTh
aHaKu3, U3roTaBIUBaTh HHPOPMALIMOHHBIN NPOAYKT U MPEJACTABIATh €T0;

-yMETh MOJIb30BaThCS 0053aTeIbHBIMU CIIPABOYHBIMU MaTepUAIaMU:
MePUOANICCKON CHCTEeMOM XUMHUIecKux aneMeHnToB J[. . MenneneeBa, Tabnuiieit
PaCTBOPUMOCTH, INEKTPOXUMUYECKUM PSAIOM HAIPSKEHUM METAIUIOB, PAIOM
IEKTPOOTPULIATENBHOCTH — ISl XapAKTEPUCTUKHU CTPOECHMS, COCTaBa U CBOWCTB
aTOMOB XMMHUYECKUX 3JIeMEeHTOB [—IV nepnooB n 0o0pa30BaHHBIX UMM MPOCTHIX
u

CIIOKHBIX BEILIECTB, YCTAHOBJIICHME 3aBUCHMOCTH CBOWCTB UM IIPUMEHEHUS
BAKHEMIINX OPraHUYECKUX COEOUHEHHM OT MX XHMHYECKOIO CTPOEHUSA, B TOM
yuciie W OOYCIOBJIGHHBIX XapaKTepOM JTOr0 CTPOCHHUs (IpPeaeibHBIM WIN
HEMpeaebHbIM) U HATHYUEM (YHKIIMOHATBHBIX TPYIII;

-MOJIEJINPOBAHKUE MOJIEKYJI HEOPTaHUYECKUX U OPraHUYECKHUX BEILECTB;
-IOHUMAaHNE XUMUYECKON KapTUHBI MUPA KaK HEOTHhEMJIEMOM YaCTH LIEJTOCTHOM

HAyYHOW KapTUHBI MUpA.



B 11eHHOCTHO-OpPHEHTAIMOHHOU cdepe

— (opmupoBaHre COOCTBEHHOW TMO3WIUMA TIPH OICHKE TIOCIEACTBUN IS
OKpY’KAIOLIEH Cpellbl AEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C MPOU3BOJICTBOM U
nepepadoTKON XUMHUIECKHUX MPOTYKTOB.

B Tpynosoii cepe

— TMpPOBEJEHUE XUMHUYECKOTO OHKCIIEPUMEHTA; pa3BUTHE HABBIKOB Y4eOHOM,
MPOEKTHO MCCIIEIOBATENBCKOM Y TBOPYECKOM ACATENBHOCTHA MPU BBHINOJIHEHUH

HHAWBUAYAJIBHOI'O IIPOCKTA I10 XMMHH.

B cdepe 310poBoro odpasa ;ku3Hu

— coOirofieHre npaBuil O€30MacHOro OOpallleHHs C BEUIECTBAMH, MaTepUaIaMu;
OKa3aHue MepPBOM MOMOIIU MPU OTPABJICHUSIX, 0KOTaX M TpaBMax, MOJYYCHHBIX B
pe3yibTaTe HapyIICHUS IPABUJI TEXHUKHU 0€30MaCHOCTH IIPU paboTe ¢ BEIIECTBAMU
1 J1a0OPaTOPHBIM 000PYIOBAHUEM.

BbInyCKHMK HAYYHUTCH:

* OMHCHIBATh CBOMCTBA TBEPHBIX, KUIKUX, Ta3000pa3HBIX BEUIECTB, BBIACIAS HX
CYILLECTBEHHbIE TPU3HAKH;

* XapaKTEPU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATH
MPUYUHHO-CJIEACTBEHHBIE CBSI3M MEXIY JaHHBIMU XapaKTEePUCTUKAMU BEILECTBA;

* pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSATUH «aTOM», «MOJIEKYJIay,
«XUMUYECKHM  DIIEMEHT», «IPOCTOE BEIIECTBO», «CJIO0XHOE  BELIECTBOY,
«BAJIEHTHOCTBY», UCIOJIb3Y$ 3HAKOBYIO CUCTEMY XUMUH;

* U300paxkaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOILIBIO XUMUYECKUX (HOPMYI U
CYIIHOCTh XUMUYECKUX PEAKIINI C TOMOIIbI0 XUMUUYECKUX YPABHEHUN;

* BBIYUCIISITH OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO M MOJISIPDHYIO MaccChl BELIECTB, a
TaK)K€ MaCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa B COCIMHEHUAX JJIsi OLICHKH HX
MIPAKTUYECKON 3HAYMMOCTH;

* CpaBHHMBATL 110 COCTAaBYy OKCHUJbl, OCHOBAHUsA, KUCJIOTEI, COJIN,



* KJIACCH(UITMPOBATh OKCHJIBI M OCHOBAHUS IO CBOMCTBaM, KHUCIOTHI U COJHU TIO
COCTaBYy;

* N10JIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XMMUYECKOU MOCYA0M;

* TIPOBOJUTH HECJOKHBIE XUMHUYECKHE OMBITHI U HAOIIONCHUS 32 M3MEHCHUSIMH
CBOMCTB BENIECTB B IPOLIECCE MX MPEBPAILECHUN; COOIIOIATh MpaBUiia TEXHUKH
0e30MacHOCTH NP MPOBEJICHUN HAOIIOACHUIN U OMBITOB;

* pa3inyaTh HKCIEPUMEHTAIBHO KUCIOTHI U MIENIOYH, MOJb3YSICh UHAUKATOPAMU,
OCO3HaBaTh HEOOXOJUMOCTH COOJIIOJIEHUS MEp O€30MacHOCTH MpU OOpaIieHUuH ¢
KHCJIOTaMU U IIEJT0YaMHU.

* packpbIBaTh CMBICH nepuoandeckoro 3akona /l. 1. Menneneesa;

* ONUCHIBATh U XapaKTepHU30BaTh TAOIUYHYIO (DOpPMY MEPUOIUYECKONW CUCTEMBI
XUMHUUYECKUX IJIEMEHTOB;

* XapaKTEepU30BaTh COCTAB ATOMHBIX SIIEP U PACIPEACICHUE YNCIIA SJIEKTPOHOB IO
AIEKTPOHHBIM CJIOSIM aTOMOB XHMMHUYECKHX JJIEMEHTOB MajbIX MEPHOJIOB
MEPUOANYECKON CUCTEMBI, a TAKKE KaJlis U KaJIbIUs;

* pa3iuyaTth BHJAbBl XHUMHUYECKOW CBSI3U: HOHHYI, KOBAJIEHTHYIO TIOJISIPHYIO,
KOBAJIEHTHYIO HEMOJISIPHYIO U METaJUIMYECKYIO;

* u300paxkaThb dJEKTPOHHO-MOHHBIE (OPMYJIBI  BEIIECTB, O0OpPa30BAHHBIX
XUMHUYECKUMH CBSI3SIMU PA3HOTO BUJIA;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEILECTB OT CTPOCHUS MX KPUCTAUIMUECKUX
PEIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNIMYECKHUX;

* XapaKTEepU30BaTh XHUMHYECKHUE OJJIEMEHTHI W HMX COCAUHEHUS Ha OCHOBE
MOJIOKEHUS DJIIEMEHTOB B MEPUOANYECKON CHUCTEME U OCOOCHHOCTEH CTPOEHUS UX
aTOMOB;

* XapaKTepU30BaThb HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUYECHHUE IMEPUOANYECKOTrO
3aKOHA U MEPUOJANYECKON CUCTEMbI XUMUYECKUX djieMeHTOB [[. . Menneneena; ¢
OOBSACHATh CYyTh XWMHUYECKHX TMPOIECCOB M WX NPUHIMIHAIBHOE OTINYUE OT
bu3nuecKux;

* Ha3bIBATb MIPHU3HAKH U YCIIOBUA IIPOTCKAHUA XUMHUYICCKUX peaKuHﬁ;



* YCTAHABJIMBATH MPUHAJIEKHOCTh XUMUYECKOU PEAKIIMU K ONPEICTIEHHOMY THUITY
0 OJHOMY W3 KJIACCU(PUKAIMOHHBIX NPU3HAKOB: 1) MO 4YHCIy U COCTaBY
MCXOJIHBIX BEILIECTB U MPOJYKTOB pPEaKIMH (PEakluu COCAMHEHUS, Pa3I0KEHU,
3aMenieHrs U 00MeHa); 2) MO BBIJACICHUIO WJIU MOTJOMICHUIO TEIUIOThI (peaKkiuu
HK30TEPMUYECKUE U SHIOTEPMUUYECKHE); 3) MO U3MEHEHHUIO CTEIEHEW OKHCICHUS
XUMUYECKUX JJIEMEHTOB (pEaklMd OKHCIUTEIbHO-BOCCTAHOBUTEINbHbBIE); 4) M0
00paTUMOCTH TIporiecca (peakiuu 00paTuMblie 1 HEOOpaTUMEIE);

* COCTaBJSITb YPABHEHUS DJIEKTPOJIUTUYECKOW IHCCOLMAIMU KHUCJIOT, IIEIOYEH,
COJIEH; TTOTHBIE U COKpAIlIEHHBIC HMOHHBIC YPaBHEHUS peakiuii OOMeHa; ypaBHEHHUS
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi;

* IMPOTHO3UPOBATH MPOAYKTHl XMMHUYECKHX peakiuuid 1o GopmyiaM/Ha3BaHUIM
MCXOJHBIX BEILECTB; OMPENEIATh UCXOJHBIE BEIIECTBa MO (hopMysiam/Ha3BaHUSIM
MPOJYKTOB pPEaKIINH;

* COCTaBISITb YpPAaBHEHHUsI PpPEaKILHil, COOTBETCTBYIOIIMX IOCIJIEIOBATEIIBHOCTH
(«11emouKey ) MpeBpallleHUl HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,;

* BBUIBISITh B TNIPOILIECCE SKCIEPUMEHTA MPHU3HAKU, CBUACTEIBCTBYIOIIHE O
MPOTEKAHUU XUMUYECKOU PEaKInu;

* IPUTOTOBJATH PACTBOPBI C OINPEACIEHHON MAacCOBOW JOJIEW PACTBOPEHHOTO
BEILIECTBA;

* OMNpENEeNATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KHCJIOT U IIEJIOYeH IO
M3MEHEHHUIO OKPACKU UHIUKATOPOB;

* MIPOBOJUTH KAaUECTBEHHBIE PEAKIMU, MOATBEPXKIAIOIINE HAJIUMYME B BOJHBIX
pacTBOpax BEIIECTB OT/ICJIbHBIX HOHOB

* ONpPEAeNsITh MPUHAMICKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY U3
M3YUYEHHBIX KJIACCOB/TPYIIIT: METAJUIBI U HEMETAILJIbI, OKCUJIbI, OCHOBAHUS, KUCIOTHI,
COJIH;

* COCTaBIIATH (DOPMYJIIBI BEIIECTB IO X HA3BAHUSIM;

* OnpeacATh BAJICHTHOCTL M CTCIICHL OKHMCJICHUSA 3JICMCHTOB B BCIICCTBAX,



* COCTaBJIATH (POPMYJIBI HEOPTaHMYECKUX COCAMHEHHH 110 BAJCHTHOCTSIM W
CTETICHSIM OKHCJICHHSI 2JIEMEHTOB, a TaKKe 3aps/iaM MOHOB, YKa3aHHBIM B TaOJIHUIIE
pPacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

* OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS (PU3MUECKHX M XUMHUYCCKHUX CBOWCTB
OPOCThIX BelIeCTB (METalIOB W HEMETANIOB) M HMX BBICHIMX OKCHJIOB,
00pa30BaHHBIX JIEMEHTAMU BTOPOIO U TPETHETO EPUOIOB;

* Ha3bIBaTh OOIIME XUMHUYECKHUE CBOWMCTBA, XapaKTEpHbIC IJIsi TPYHI OKCHJIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMUYECKUE CBOMCTBA, XapaKTEPHBIE JIJIsl KaXKJOTO U3 KJIaCCOB
HEOPraHUYECKHUX BEIIECTB: KUCIOT, OCHOBAHUM, COJIEH;

* MPUBOJWTH NPUMEPHI PEAKUUN, NOATBEPKAAIOIIMX XUMUYECKHE CBOWCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUU U COJIEH;

*  ONpEeAcNsTh  BEUIECTBO-OKHUCIUTENIb W  BEHIECTBO-BOCCTAHOBUTEIb B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBJISITh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM OamaHc (I M3yYEHHBIX
peaxiuii) o Mpe/I0KEHHBIM CXeMaM PeaKITuii;

* IIPOBOJUTH JaOOPATOPHBIE OMBITHI, MOATBEPKIAAIOIINE XUMHUYECKHE CBOMCTBA

OCHOBHBIX KJIACCOB HCOPTaHHMYCCKHX BCILICCTB,

B]:IHyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYIUTBLCH:

* rpaMOTHO 0OpalIaThCs C BEIIECTBAMU B MOBCETHEBHOM KU3HU;

* 0CO3HaBaTh HEOOXOJMMOCTH COOIOJCHUS IPABHJI SKOJOTHYCCKH OE30ITaCHOTO

TOBEJICHUS B OKPYKAOLIEW ITPUPOTHOUN CpELIE;

¢ IOHUMAaTh CMBICII U HGO6X0)II/IMOCTB CO6H}OJI€HI/I$[ HpGHHHC&HHﬁ, npeaiaracMbix

B UHCTPYKIUAX 10 UCITIOJIB30BAHHIO JICKAPCTB, CPCACTB OBITOBOM XMMHU U ap.;

¢ HCIIOJIB30BAaTh HpI/IO6peTéHHBI€ KIIFOYCBBIC KOMIICTCHTHOCTHU IIPHW BBIIIOJHCHUU
HCCIICAOBATCIILCKUX IIPOCKTOB 110 M3YUYCHHIO CBOfICTB, CIT0co00B IMOJIYYCHUA U

paciio3HaBaHusd BCUICCTB,



* pa3BUBaTh KOMMYHMKATHBHYI0 KOMIIETEHTHOCTb, UCIIOJb3Ysl CPEICTBA YCTHOU U
NMCbMEHHOM KOMMYHHUKAalMu 1pu paboTe ¢ TEeKCTaMH Yy4YeOHUKa U
JOTIOTHUTEIBHOW ~ JIUTEPAaTypod,  CHPAaBOYHBIMU  TAaOJIUIAMHU,  MPOSBIATH
TOTOBHOCTh K YBA)KCHHIO WHOM TOYKM 3pEHUS MpPU OOCYKIECHHHU PE3yJbTaTOB

BBITIOJIHEHHOM paOOThI;

* 00BEKTHUBHO OIIEHUBATh WH(OPMAIIMIO O BEIIECTBAX M XUMHUYCCKUX MPOIIECCax,
KPUTUYECKA OTHOCHUTHCA K TICEBIOHAYYHON WH(POpMAINKA, HEA0OPOCOBECTHOM

PCKIIaMC, KEICEII-OHIGﬁCﬁI HCIIOJIB30BaHUS PA3JIMYHBIX BCHICCTB.

®* 0CO3HAaBaTh 3HAYCHUC TCOPCTHUUYCCKUX 3HAHUU JJIsA Hp&KTH‘-ICCKOﬁ ACATCIIBHOCTHU

YEeJI0BEKa,;

¢ OIIMCBIBATb HM3Y4YCHHLIC O0O0BEKTHI KakK CUCTCMBI, IIPUMCH:AA JIOTUKY CHCTCMHOI'O

aHajn3a;

¢ IPUMCHATDL 3HAHHA O 3aKOHOMCPHOCTAX HepHOI[quCKOI;'I CHUCTCMBI XMMHNYCCKHUX

QJICMCHTOB JI1 00BICHEHUS U IMPpCABUACHUA CBOICTB KOHKPCTHLIX BCIIICCTB,

Conep:xanue y4e0OHOI0 mpeaMera.
I'naBa 1. CTpoeHue BemiecTBa.
OCHOBHBIE CBEACHUS O CTPOCHHUM aToMa. SJIpo: MPOTOHBI U HEUTPOHBI. N30TOIIbI.
DNEeKTPOHBL. DJIEKTpOHHAsi 000J04YKa. DHEpreTuueckuil ypoBeHb. OCOOEHHOCTH
CTPOEHHUSI AJIEKTPOHHBIX O000JOYEK aTOMOB 3JEMEHTOB 4-ro W 5-r0 NEpPHOJOB
nepuoandeckor cucremsl Jl. 1. MenneneeBa (mepexoaHbix 3emMeHToB). [lonsitue
00 opOuTansax. s- W p-opOUTANIU. OJEKTPOHHBbIE KOH(MUTypallud aTOMOB

XUMHUYCCKHUX OJICMCHTOB.



Ileprognyeckas cucreMa XMMHYECKUX JJIEMEHTOB M YUEHHE O CTPOCHHUM aTOMA.
Otkpeitre /. 1. MenneneeBbIM NEPUONIECKOTO 3aAKOHA.

Ilepuonnueckas cucremMa xumuuyeckux osneMeHTtoB [J[. WM. MenneneeBa —
rpaguveckoe OTOOpaKEHUE MEPUOANYECKOro 3akoHa. DHU3MYECKUH CMBICI
IIOPSIKOBOIO HOMEpaA 3JIEMEHTa, HOMEpa NIEpUoJa U HOMepa Ipynnsl. BaneHTHbIe
NIEKTPOHBI. [IpUYMHBl M3MEHEHUs CBOMCTB JJIEMEHTOB B IIEPUOJNAX M TPYIIIAX
(rmaBHBIX MOATPYIINAX).

3Ha4YECHHE IEPUOJUYECKOrO0 3aKOHA M IIEPUOJMYECKOW CHUCTEMBl XHMHYECKHX
anemeHnToB [[. M. MeHneneeBa il pasBUTHS HAyKH W MOHMMAaHUA XUMHUYECKOU
KapTHHBI MUPA.

HMoHHas XMMHYECKasl CBSI3b M MOHHBIE KPUCTAJUIMYECKHE peleTku. KaThoHbl n
anuonbl. Knaccugukanus nonos. MoHHble Kpuctammueckue pemetkd. CBoiicTBa
BEILIECTB C ITUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBasleHTHass XuMMHYeCKas CBA3b. OJIEKTpoOTpUUATeNbHOCTh. [lonspHas wu
HEMOJSApHAs KOBAJEHTHbIE CBs3U. J(umonb. [IonsSpHOCTH CBSI3M M NOJSAPHOCTH
MoJieKysIbl. OOMEHHBIH U JTOHOPHO-aKLENTOPHBI MEXaHU3Mbl O00pa30BaHUs
KOBAQJIEHTHOM CBSI3U. MOJIEKYJIIpDHBIE W ATOMHBIE KPUCTAIUIMYECKHE PEIIETKU.
CBolicTBa BEIIECTB C 3TUMH TUIIAMH KPUCTAJUIMYECKUX PELIETOK.

Merannnueckass XxuMudeckasi cBsi3b. OCOOEHHOCTH CTPOEHHUSI aTOMOB METAJLIOB.
Merannuyeckass XUMUYECKAs CBSA3b U METAJUINUECKAsl KPUCTAIUINYECKAsl PEIIETKA.
CBolicTBa BEIIECTB C 3TUM THUIIOM CBS3H.

BonmoponHass xumuueckas CBs3b. MEXMOJIEKYJSIpHAsS M BHYTPUMOJIEKYJISIpHAS
BOJOPOJHAsA CBS3b. 3HAYEHHWE BOJOPOJHOM CBA3W I OPTaHU3aLMHU CTPYKTYP
OMOMOJIMMEPOB.

[lonruMeppl WX TMOJy4YEHHE: pPEAKUMU TMOJUKOHACHCAUWA W IOJUMEPH3ALINH.
[ImacTMaccel: TEPMOIUIACTBI U PEAKTOILIACTHI, UX MPEACTABUTENIN U NPUMEHEHUE.
Bonokna: npupoaHsle  (pacTUTENBHbIE W XKUBOTHBIE) W XHMHYECKHUE
(MCKYCCTBEHHBIE U CHHTETHUYECKHE), X MPECTABUTEIU U IPUMEHEHHE.
HucnepecHsie cuctemsl. [lonsTHEe 0 nucnepcHbIX cucteMax. JucnepcHas ¢asa u

AUCIICPCUOHHAA Cpcaa. KJ'IaCCI/I(I)I/IKaHI/IH AUCIICPCHBIX CUCTEM B 3aBUCHMOCTH OT



arperaTHOr0  COCTOSIHMSI ~ JTUCIIEPCHOM  Cpeapl U JUCHEPCHOHHON  (hasbl.
['pyboaucnepcHbie CHUCTEMBI: OMYJIbCHUH, CyCIICH3HH, a’pO30JIN.
ToHKOOUCIIEPCHBIE CHCTEMBL: TE€IM W 30JIH. Cunepe3nuc ¥ KOAryJsinus.
Jemoncmpayuu. llepuognydeckod CUCTEMbl XUMHYECKHX diemeHTtoB /[l H.
MenneneeBa B pa3nuuHbIX dopmax. Mojiesb HOHHON KPUCTAUIMUECKON PEIIETKA
Ha TpUMeEpe XJopuaa Hartpusa. MuHepanabl € 3TUM THIOM KPUCTAUIMYECKON
PEETKON: KaNbUUT, raquT. Moxenn MOJEKYIIPHON KPUCTAUIMYECKOW PEIIETKH
Ha MPUMEPE «CYXOro JibAa» WIH MOJIa U aTOMHOM KPUCTAJUIMYECKOW PEMIETKU Ha
npuMepe aimMasa, rpadura uim kBapua. Mozenb MoJsipHOro o0béma raza. Monaenu
KPUCTAJUIMYECKUX PEMIETOK HEKOTOpbIX MeTawioB. Komnekuuu o0pa3noB
Pa3IMYHBIX AUCTIEPCHBIX cucTeM. CHHEPE3UC U KOATYJISLIHS.
Jlabopamopnvie  onvimbi.  KOHCTpyHpOBaHHWE  MOJACIM  METALUIMYECKOU
XUMHUYECKON cBs3u. [lodydeHue KOJUIOMAHOIO pacTBOpa KypHHOro Oenka,
UCCIICIOBAHUE €r0 CBOMCTB C IIOMOILBIO JIA3EPHOM YKa3KU M IIPOBEIAECHUE €TI0
neHatypauud. [logyyeHue sMylbCHM PACTHTENBHOIO Macia M HaOltoIeHue 3a €€
paccioenueM. [lomyueHne cycreH3un «U3BECTKOBOIO MOJIOKa» U HaOJI0/IeHuE 3a
€€ ceqMMeHTaIuEN.

I'naBa 2. XuMu4ecKue peakmum.
Kimaccudukanuss xumudeckux peakiuid. Peakumm, waymnme 0e3 W3MEHEHUS
COCTaBa BEIIECTB. AJUIOTPOIHS W AJUIOTPONHBIE BHIOW3MEHEHUSA. [IpuunHbI
AJTOTPONUU Ha mpuMepe Moaudukanuii kucnopoaa, yraepoaa u gocdopa. O30H,
ero ouosoruyeckas posb. 3oMepbl 1 u3oMepusl.
Peakuun, wmaymme ¢ HM3MEHEHHMEM COCTaBa BEUIECTB. Peakuuym COeIMHEHUS,
pPa3NoKEeHUsI, 3aMEIIeHUs] 1 OOMEHAa B HEOPTaHWYECKON M OPraHWYECKOW XUMHH.
Peakiuu 3k30- U sxporepmudeckue. TemnoBoil 3pPpexT XxumMuuecko peakuud u
TEPMOXUMHYECKUE YypaBHEHUsA. Peakumm ropeHMs, Kak 4YacTHBIM Ciy4au
DK30TEPMHUYECKUX PEAKIUU.
CKOpOCTh XUMHUYECKON PEAKIIMU. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW pEaKIUU OT
MPUPOJIBl PEATUPYIOIMIUX BEIIECTB, KOHIIEHTpAIMH, TEMIIEpaTyphbl, IUIOMIAIN

MMOBCPXHOCTHU COIMPHUKOCHOBCHMA N KaTajiU3aTopa. PG&KHI/II/I roMO- U reTCpPOrcHHLIC.



[lonsiTue o xatanmsze U Karamu3atopax. @depmeHTsl Kak OuoIOTHYECKHE
KaTaJIn3aToOpbl, 0COOCHHOCTH UX (YHKIIMOHUPOBAHUA.

OO6patuMocTh XUMHUYECKHX peakiuil. HeoOpaTtumbie U oOpaThMble XUMHYECKHE
peakuun. COCTOSSHUE XHMHYECKOTO PABHOBECHS ISl OOpPATHMBIX XHMHYECKHX
peakuuii. CiocoObl CMEIIEHUs! XUMHUYECKOTO PAaBHOBECHS Ha NpPHUMEpPE CUHTE3a
amMmuaka. [loHaTre 06 OCHOBHBIX HAYYHBIX MPUHIIMIIAX POU3BOJICTBA HA IIPUMEPE
CHUHTE3a aMMHAKA WUJIU CEPHOM KHUCIIOTHI.

['vaponu3 oOpraHUYecKUX W HEOpPraHuyeckux coeauHeHui. HeoOpatumebrit
ruapoin3. OOpaTUMbIM TUAPOIU3 cojiel. ['MAPOIN3 OpraHMvYeCcKUX COCAMHEHUN U
€ro IPaKTUYECKOE 3HAYEHUE JUIA IOJYyYECHHUS THAPOIM3HOIO CIUPTA U MbLIA.
buonornueckas ponb THApOaM3a B IJIACTUYECKOM U JHEPIeTUYECKOM OOMEHe
BEILECTB U YHEPIUU B KIIETKE.

OKHCINTENPHO-BOCCTAHOBUTENBHBIE peakiuu. CteneHs okuciaenus. OnpeneneHue
CTENIEHU OKHCIIeHuss mo ¢opMmyne coenuHeHus. [loHsTHe 00 OKHCIHUTENbHO-
BOCCTAHOBUTENBHBIX peakiusax. OKUCIEHWE W BOCCTAHOBIICHHE, OKHCIHTENIb WU
BOCCTaHOBUTENb. MeTO/1 3JIEKTPOHHOTr0 OanaHca.

OJIEKTpPOJIA3. ODIJIEKTPOJIA3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIA IMPOLECC.
DNEeKTpoJIN3 pacIIaBOB M pacTBOPOB Ha puMepe xiopuaa HaTpus. [Ipaktudeckoe
IPUMEHEHUE  DJIEKTPOJU3d.  DJIEKTPOIUTHUYECKOE  TOJYYEHHE  AJFOMUHUS.
["anpBanomnactuka. ['aneBaHocrerus. PadgunupoBanue.

Jemoncmpayuu. PacTBOpeHME CEpHOM KHUCJIOTBI W aMMHUAYHOW CEIUTPBI U
(buKcalus TEIIOBBIX SABJIEHUHM ISl 3TUX MpolieccoB. B3anMoaeincTBrs pacTBOpPOB
COJIIHOM, CEpHOM U YKCYCHOM KHCJIOT OJMHAKOBOM KOHLIEHTPALMU C OJJTMHAKOBBIMU
KycOoukaMu (TpaHyJlaMH) IMHKA W B3aUMOJEHCTBHE OJJMHAKOBBIX KYCOUYKOB PAa3HBIX
METauIoB (MarHusi, IIMHKa, ’eje3a) C paCTBOPOM COJISTHOM KUCIOTHI, KaK MpUMEP
3aBUCUMOCTH  CKOPOCTHM XUMHUYECKMX PEaKUMid OT MPUPOAbl  BELIECTB.
B3aumopeiicTBie pacTBOPOB THOCYJIb(aTa HATPUSI KOHLIEHTPALUU U TEMIIEpaTyphbl
C pacTBOPOM CEpPHOM  KHUCIOTBl. MOAENUPOBAaHUE  (KUILALIETO  CIOSD.
Hcrnonb30BaHNE HEOPraHWYECKUX KaTaau3aTopoB (COJIeH Kene3a, MoAu1a Kallvs) U

NPUPOAHBIX OOBEKTOB, COJEpXKAIIUX KaTtana3dy (Cblpoe Msico, KapTodemns) s



pa3yoKeHUs NEPOKCUAA Boopoaa. B3anmoaencTBue MUHKA ¢ COJITHOM KUCIOTOMU
HUTPATOM cepedpa, Kak MPUMEPbl OKUCIUTEIBbHO-BOCCTAHOBUTEILHOW PEAKIIUN U
peakuuu oomena. KoncrpyupoBanue monenu snektponusépa. Buneodparment c
MIPOMBIIIJIEHHOW YCTAaHOBKU JIJISI MOJYYEHUS aTFOMUHUSL.
Jlabopamopnsie onvimel. VumocTpanuss npaBuia beproiuie Ha MNpakTUKE —
MPOBEICHUE pEeaKIUil ¢ oO0pa3oBaHMEM OCajKa, Ta3a M BOJAbL. | eTeporeHHbII
KaTaJu3 Ha MPUMEPE Pa3JIOKEHUS IEPOKCUAA BOAOPOIa B MIPUCYTCTBUU JTUOKCHIA
mapranma. CMernenre paBHoBecus B cucteme Fe®* + 3CNS™ < Fe(CNS)s.
HcnpiTanne WHAMKATOpAMU CPEAbl PACTBOPOB COJIEM PA3JIMYHBIX THIIOB.
OKUCIUTEIPHO-BOCCTAHOBUTEINIbHAS PEAKIUS W peakius OOMEHa Ha mpuMmepe
B3aMMOJICUCTBUS pacTBOPOB cyibdara menu(Il) ¢ xenezom u pacTBOPOM LIETOYH.
IIpakTuueckass padora Nel. Pemienue 3KCriepuMeHTAJNbHBIX 327124 10 TeMe:
«XHMHYEeCKHEe PeaKIHm».

I'naBa 3. BemecTBa u UX CBOIiCTBA.
Metamibl. O0mue ¢puznueckue cBoiicTBa MeTaiioB. Kinaccudukamus MeTaiioB B
TeXHUKE. B3anmonelicTBUE METaNIOB C HEMETAUIaMUd (XJIOpOM, CEpod U
KUCJIOpoAoM). B3anmoneicTBre MIETOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C
BOJION. DJEKTPOXMMHUYECKHN PsAJ HaOpsDKEHUW MeTauioB. B3aumoneiicTBue
METAJJIOB C PacTBOpaMU KHUCJIOT U cojied. AmomMuHoTepmus. B3anmoneiicTBue
HaTpus ¢ 3TaHosioM U genonom. Kopposus meramnoB. [loHsaTHe 0 XUMHUECKON U
IEKTPOXUMHUYECKON KOppo3uu MeTauioB. CrocoObl 3aluThl METauioB  OT
KOPPO3UHU.
Hemeramnbl.  Pan snexrpoorpunarensbHOCTH. CpaBHUTENBHAS XapaKTEPHUCTHKA
raJIOTCHOB ~ KaKk  Haumbojee  TUMUYHBIX  TPEACTABUTENICH  HEMETaJIOB.
OxkucnuTeabHbIE CBOWCTBA HEMETAUIOB (B3aMMOJCHCTBHE C METAUIaMH U
BOJIopoaoM). BoccTaHOBUTENbHBIE CBOMCTBA HEMETA/UIOB (B3aUMOJACHCTBUE C
0onee DIEKTPOOTPUIIATEIILHBIMA HEMETAJJIaMH U CIIO)KHBIMU ~ BEIICCTBAMU-
OKHUCJIUTEIISIMH).
Kucnotet opranmyeckue W  Heopranumdeckue. Kraccudukamuss  KUCIOT.

XHUMMYECKHE CBOMCTBA KHCIOT: BSaHMOHCﬁCTBHe ¢ MCTallllaMH, OKCHIaMH



METAJJIOB,  THUAPOKCHUJIAMHU  METANIOB,  COJsIMM,  cOoupTamMud  (peakius
srepudukammun). OcoOble CBOWCTBA a30THOM W KOHIICHTPUPOBAHHOW CEPHOM
KHUCJIOTBI.
OcHoBaHusl opraHnyeckre u Heopranmdeckue. OCHOBaHMS, MX KiacCUpUKAIIHS.
XHWMUYECKUE CBOMCTBA OCHOBAHWM: B3aUMOJECHUCTBUE C KHCIOTAMH, KHCIOTHBIMU
OKCHJIaMH U COJISIMU. PaznoxkeHrne HepacTBOPUMBIX OCHOBAHHUIA.
Heoprannyeckue n opranndeckue aM(pOTepHbIE COCTMHCHUS
Conu. Knaccudukanus coyieid: cpelHue, KUCIble 1 OCHOBHBIE. JKeCTKOCTh BOJIBI U
crocoObl €€ ycTpaHeHMs. XUMHUYECKHE CBOMCTBAa COJIEH: B3aWMOJICUCTBUE C
KUCJIOTaMH, IIEJI0YaMH, MeTaulaMu U cojsaMu. l[IpencraBurenu coned U ux
3HAYECHHUE.
Jlemoncmpayuu. Komnexuus METAaJIOB. Komnexkuwms HEMETAJLJIOB.
B3auMopencTBrue KOHUEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeAbpl0. Bcmbimka
TEPMUTHOU cMmecH. Bemblmka 4€pHOro mopoxa. BbITECHEHHE TaJION€HOB U3 HX
pacTBOPOB JIPYTMMHU TajoreHaMu. B3anmoaencTBue mapoB KOHLICHTPUPOBAHHBIX
pPacTBOPOB COJISTHOM KHUCJIOTHI M aMMHaka («abiM 0e3 orHs»). [lonmydyenne ammuaka
Y U3YYCHHUE €r0 CBOWCTB. Pa3nuyHble Ciydyan B3aMMOJIECHCTBUS PACTBOPOB COJIECH
aTFOMHUHUS €O ENOoUbto. [lomydeHne KECTKOM BOMIBI M YCTPAHEHHE €€ )KECTKOCTH.
Jlabopamopnsie onvimpl. lloilydyeHue HEPaACTBOPUMOIO THAPOKCHUAA U €ro
B3aUMOJECUCTBUE C KHUCJIOTOW. lccienoBaHne KOHIIEHTPUPOBAHHBIX PacTBOPOB
COJISHOM M YKCYCHOW KHCJIOT KareJIbHBIM METOJIOM TpH WX pa30aBlieHWU BOJIOH.
[Tonyuenre aM@poTepHOro THUAPOKCHUIA U HU3y4YeHUE ero cBoMcCTB. IIpoBeneHue
Ka4ECTBEHHBIX PEAKIMI MO ONPEICIICHUIO COCTAaBa COJIH.
IIpakTnueckas padora Ne2 . Pemenne 3KcnepuMeHTAIBHBIX 32/1a4 10 TeMe:
«BemecTBa U X CBOMCTBAY.

I'naBa 4 . Xumus 1 COBpeMeHHOe 00111eCTBO.
[IponsBoacTBO amMmmuaka W MerTaHosa. lloHATHE O XMMWYECKOM TEXHOJOTHH.
XUMUYECKHE PpEaKIMU B TPOU3BOACTBE aMMHaka M MeTaHosia. OOmas

KIaccu(uKanmoHHass XapaKTepUCTUKA DPEAKIMi CHUHTEe3a B TMPOM3BOJCTBE ITHX



poayKToB. HayuHble mpUHIMIIBI, JIE)KAIMe B OCHOBE MPOW3BOJACTBA aMMMAaKa U
MeTraHosa. CpaBHEHHE 3TUX IPOU3BOJICTB.

XuMuyeckass TpPaMOTHOCTh KaK KOMIIOHEHT OOLIeH KyJIbTypbl 4YeJIOBEKa.
MapkrpoBKa YyINaKOBOYHBIX MATEpUAJIOB, A3JEKTPOHHKM M OBITOBOW TEXHHKH,
HKOJIOTUYHOI'O TOBapa, MPOAYKTOB IIUTAHUS, STUKETOK 110 YXOAY 32 OHEKI0M.
Hemoncmpayuu. Mojnens TPOMBIINUIEHHONM YCTAHOBKUA TIOJYYEHHUS CEPHOMU
KHCJIOTBL. MoJIesb KOJIOHHBI CHMHTE3a aMMuaka. BupeodparmMeHTsl W ciaiiipl O
CTEIIEHHU YKOJIOTHYECKONW YUCTOTHI TOBApA.

Jlabopamopnvie  onvimoel.  VI3ydeHHE  MapKMpOBOK  Pa3jIMYHbIX  BHIOB

IMPOMBIINIJICHHBIX U ITPOJOBOJILCTBCHHBIX TOBAPOB.

TeMarnueckoe MIaHUpPOBaHWE MO XUMHUU Uil 1 1-ro Kilacca cOCTaBIEHO C y4E€TOM
paboueil mporpamMmbl  BOCIUTaHMS. BHECEHbI TeMbl, OOECIeYUBaIOLINE
peanu3aIuio CIeayIINX IEJIeBhIX MPHUOPUTETOB BocnuTaHus oOyqaroniuxcst COO
yepes U3y4eHUE XUMUMU.

TemaTHuyeckoe NVIAHUPOBAHUE

HaumenoBanue pasaeia Oo0mree N3 Hux BUABI NIPAKTHYECKOM
Ne Wi KOJIN4€CTBO NesSITeJIbHOCTH
n/ TeMbI 4acos Teopust IMpakTuka
1| K.P. u IL.P.
1. | CrpoeHue BemecTna. 11 10 K/pabota-1
2. | XuMU4ecKHe peakiuu. K/ pabora- 1




I1/ paboTa-1

10 8

BemiecTBa 1 X CBOWCTBA. 10 8 K/ pabora- 1
I1/ pa6oTa-1

XUMHSI I COBPEMEHHOE 2 [TpomexxyTouHas
00I11eCTBO. 3 aTrrecramusa-1
Uroro 34 28 K/pabota- 3
I1/ pabora-2
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