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ITosicHuTeIbHAA 3alICKA

Pabouvas mporpamma o XMMHHU COCTaBJIeHa HA OCHOBE HOPMATUBHBIX IOKYMEHTOB:

- npuka3 MunucrepcTBa oOpazoBanusi u Hayku P® ot 17 mas 2012 r. N 413 "OO6 yTBepxIeHUA

(denepanbHOrO roCyAapCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa CpeaHero odiiero oopazoBanus"

(C UI3MEHEHHUSIMH U JIOTIOJIHCHHSIMHU );

- OCHOBHas oOpaszoBarenpHas mnporpamma MBOY «Jlumeir Ne 129» cpemgnero ooOmiero

o0Opa3zoBaHus;

- IOJIOXKEHHE 0 PaboUYnX MporpaMMax yueOHbIX mpeaMeToB U KypcoB MBOVY «Jluneit Ne 129;

- yueOnbii maH MBOY «JIumeit Ne 129y;

- ro/I0BOM KasieHaapHsblid yaeOHbii rpadux MBOY «Jluneit Ne 129y

- aBropckas nporpamma O.C.I'abpuensna,

[Iporpamma nipeanonaraet ucnoias3oBanue Y MK B cocrage:

-Xumus. Paboune nporpammsl. [Ipenqmernas munus yueonukos O. C. 'abpuensna, . T

OctpoymoBa, C. A. CnagkoBa. 10—11 kiaccel. ba3oBblii ypoBeHb : y4ueb. mocodue s

obmieo6pazosar. opranm3arnumii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CiagkoB — M. :

IIpocsemenue, 2019.

-Xumusi. ba3oseiii yposensb. 11 kimacc. Metognueckoe nocodue. ['abpuensn O.C., Cnankos C.A.

JIPO®A, xopnoparus "Poccuiickuii yueOuuk»,2015

-Xumus. 11 knace. ba3osslit ypoBens: yueonuk / O.C.I'abpuensa. JIPODA, kopnopanus

"Poccuiickuii yueOuuk» 2013-2018rr

-Xumus. 11 knace: KOHTpOJIbHBIE U IpoBepouHbIe padoTsl. ['abpuemnsn O.C., bepeskun I1.H.,

VYmakoBa A.A. JIPODA, xopnopauus "Beprukaib»,2015.

OcHoBHbBIE LIeJIN U 32/1a4M Kypca:

1) BuIcHHME W MOHMMAHHWE 3HAYUMOCTH XHMHUYCCKHX 3HAHUHM [UIS KaXIOr0 YiICHA COIMyMa;
YMEHHUE OLEHUBATH Pa3JInYHbIC (DAKTHI U SBICHUSA, CBI3aHHBIC C XUMHUECKUMH OOBEKTAMH U
mpoleccaMy Ha OCHOBE OOBEKTHUBHBIX KPUTEPHUEB U ONPEACNEHHON CHCTEMbI IIEHHOCTEH,
(dopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHOE MHEHHUE U YOEXKIECHUE;

2) TOHMMaHHE pOJIM XHMHH B COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHE MHUpa |
UCTIOJIb30BaHUE XUMHUECKUX 3HAHUH 7151 OOBACHEHHS OOBEKTOB M IMPOIIECCOB OKPYKAFOIIEH
JEHCTBUTEIIBHOCTH — IIPUPOJHON, COLUATIbHOM, KYJIbTYPHON, TEXHUYECKOU Cpebl;

3) ¢dopmupoBaHHME Yy CTapIICKIaCCHUKOB TMpPU M3YYCHUH XHMHH OINbBITa TIO3HAHHUA U
CaMOIIO3HAHUS C TIOMOIIbIO KIIFOYEBBIX KOMIIETEHTHOCTEH (KJIFOUEBBIX HABBIKOB), KOTOPbBIE
MMEIOT YHUBEPCAIbHOE 3HaYEHHE JUIsl pa3IMYHbIX BUJIOB AESITEIbHOCTH, — IMOMCKA, aHATIU3a U
00paboTKH MH(POPMALIMU, U3TOTOBJIEHUE HH(OPMAIMOHHOTO MPOJIYKTa U €ro Mpe3eHTallH,
HNPUHITUS pPELIeHUH, KOMMYHUKAaTUBHBIX HaBBIKOB, O€30MaCHOTO 00OpallleHUs C BEIeCTBaMH,
MaTepHajaMM U MpoLecCaMM B MOBCEHEBHOM KU3HU U MTPOPECCUOHATLHON 1EATEIbHOCTH.

OTtiauyuTebHbIe 0CO0EHHOCTHM padouyell MNPOrpaMMbl IO CPABHEHHIO € AaBTOPCKOM

NMPOrpamMMoii: HerT.

O0masi xapakrepucTuka y4eOHoro npeamera. OcoOCHHOCTH COJEPKAHHUS U METOJMYECKOTrO

noctpoeHus Kypca copmupoBanbl Ha ocHoBe PI'OC COO. CopaepxkaHue Kypca BBICTPOEHO

JIOTUYHO U JOCTYITHO B COOTBETCTBHM C CHCTEMHO-JEATEIbHOCTHBIM IIOAXOJOM Ha OCHOBE

uepapxum yuyeOHbIx npobseM. ConepxaHue Kypca oOmelt xumuu B 11-oM kitacce ciocoOCTByeT

(GOpMHUPOBAHUIO €IMHOM XMMHUYECKOM KapTHHBI MHpa y BBITYCKHUKOB CpPEIHEW IIKOJbI MyTEM

paccMOTpeHHs OOIIMX JUIsl HEOPTaHUYECKOM U OPraHNYeCKOM XMMHUU TOHATHIA, 3aKOHOB U TEOPHil.

W3ydeHue Kypca MpOBOJUTCS Ha OCHOBE COUYETAHHSI TEOPUU U MPAKTUKHU MPOOIEMHOI0 00yUYeHHs

Y TI0JJa4M MaTepuaja B JIOTUKE HAyYHOTO MO3HAHHUS.

TeopeTnueckre MOJOKEHUSI Kypca IIUPOKO MOJKPEIUIEHbI JEMOHCTPAIIMOHHBIMU XMMHYECKUMU

IKCIIEpUMEHTaMH, J1a0OpaTOPHBIMU OIBITAMH M MpaKTHYECKUMHM paboramu. Peanuzyercs

UHTETpals CoJep)KaHus Kypca C IMpelIMeTaMHd HE TOJIBKO €CTeCTBEHHO-HAYyYHOro, HO U

FYMaHUTapHOTO LHKIJIOB. JIOCTMKEHHMIO NPEIMETHBIX, METANPEAMETHBIX M JIMYHOCTHBIE

pe3yJbTaTOB CIIOCOOCTBYET cucTeMa 3aaaHuil B opmare pediexkcuu: mpoBepbTe CBOI 3HAHMUS,

NPUMEHUTE CBOM 3HAHUS, UCIOJb3YHTE JOMOJIHUTENbHYI0 MH(GOpPMAIMIO M BbIpa3uTe MHEHHUE.

PackpbIBaeTcss poib POCCHMCKHMX YYEHBIX B CTAHOBIECHWH MHMPOBOM XUMHYECKON HAyKH, YTO

CHOCOOCTBYeT BOCIUTAaHMIO TATPHOTH3Ma U HalMOHAIbHOM camouaeHTuukamuu. Kype
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peau3yeT CBA3b y4e€OHOW IUCHUIUIMHBI C KH3HBIO, YTO CIIOCOOCTBYET YCHJICHHIO MOTHBAIUU
yUYaIIUXCsl K U3YYEHUIO HEMPOPMIbHOW XUMHH Yepe3 PaCKPBITHE CBSI3U M3Y4aeMOI'0 MaTepuaa ¢
Oynymieir oOpa3oBaTeNbHONW TpaeKTopuerd U NpodecCHOHaTbHON IesTenbHOCTH. B Kypce
IIPEJICTaBIEHbl COBPEMEHHBIE HAIIPABJICHUS PA3BUTHS XUMUYECKON HAYKH U TEXHOJIOTUH.
B kypce Hauim oTpakeHre OCHOBHBIE COZiepKaTelIbHbIe TUHUH:
«Bewecmeo» — 3HAHUS O COCTaBe, CTPOCHUHU, CBOWMCTBAX ((PpU3MUECKHX, XMMHUYECKHX M
OHMOJIOTUYECKHX ), HAXOKICHUH B MIPUPOJIE U NOTYyYECHUH BaXKHEUITNX XUMHUYECKUX BEIIECTB;
«Xumuueckas peaxyus» — 3HAHUS O IPOILECCAX, B KOTOPBIX IPOSIBISIFOTCS XMUMHUYECKUE
CBOICTBA BEILIECTB, YCIOBUIX X MPOTEKAaHUS U CIOCO0ax YIpaBlICHUS UMU;
«lIpumenenue 6eujecms» — 3HAHUS B3aUMOCBSI3U CBOICTB XMMHUYECKUX BEIIECTB, Haubojee
UCTIOJIB3YEeMBIX B OBITY, NPOMBIIUIEHHOCTH, CEJIICKOM XO3SIMCTBE, 3/PaBOOXPAaHEHUH U Ha
TPAHCIIOPTE;
«A3bIK Xumuu» — CHUCTEMA 3HAHUM O BAKHEHMIIMX IOHATHSAX XUMHUH M XUMHYECKOH
HOMEHKJIaType Heopranudeckux u oprannueckux BemniecTB (MIOIIAK wu TpuBuambHOM);
BIIQJICHUE XMMHUYECKOM CUMBOJIMKON U €€ OTpa)KCHUEM Ha IIMCbME, —XUMUYECKUMH 3HAKAMU
(cumBoOnamu), opMysbl U YpaBHEHHs, a TakXke MpaBuia nepeBoja MHGOPMAIMU C POJHOTO
A3bIKa Ha S3bIK XMMHH U OOpaTHO.
Mecto kypca «Xummusp» B 0a3ucHoM ydeOHoM muiaHe. IIporpamma pa3paboTaHa Ha OCHOBE
¢denepanpbHOro 0azWcHOro Yy4eOHOro TIUIaHa Ui OOpa3oBaTeNbHBIX yupexiaeHuit PO, B
COOTBETCTBUU C KOTOPHIM Ha M3yY€HUE Kypca XMMHUHU Ha CTYMEHU CPEAHEro 00IIero oopa3oBaHus
Ha 0a30BOM ypoBHE oTBoUTCs 1 wac B Hemento (70 gacoB 3a nBa rona odydenus), B 11 kmacce 35
yacoB. llpomomxurenbHocTh yuyeObHOro roga B 1lkmaccax B nunee 34Henenw COriacHO
Kanenmapaomy yuebHOMY rpaduky.
1.Ilnanupyemblie 00pa3oBaTe/bHbIe Pe3yabTAThl NpeAMeTa « XUMHS» B CPeAHel HIKoJIe.
1.1. JInyHOCTHBIE pe3yJbTAaThI:
-4yBCTBa TOPJOCTH 332 POCCHUHCKYI0 XHMHUYECKYI0 HAyKy U OCO3HaHHE POCCHICKOM
IpaXXAaHCKOW UIEHTUYHOCTU — 8 YEeHHOCMHO-OPUEHMAYUOHHOU cepe;
-0CO3HaBaTh HEOOXOIMMOCTh CBOEH MO3HABATENBHON ACSITEILHOCTH U YMEHHUE YIPABIATH €10,
TFOTOBHOCTb U CIIOCOOHOCTh K CaMOOOpAa30BaHUIO Ha MPOTSKEHUU BCEM KU3HU; IOHHMaHUE
BOXHOCTH HENPEPHIBHOTO 00pa30BaHUs Kak (akTopy YCHemHOH NpodecCHOHANbHON U
OOLIECTBEHHON [NIE€ATENbHOCTH; — 6 NOo3HasamenbHou (KOTHUTUBHOW, WHTEJUIEKTYaJbHOM)
cghepe
-TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JajibHEHIIelH 00pa3oBaTeIbHON TPAEKTOPUN WU C(epsl
npodeCcCHOHATILHOM eATENbHOCTH — 6 mpy008ol cgepe;
-HETIpUSITUE BPEIHBIX MPHUBBIYEK (KypeHUs, YNOTpeOJEeHMsI ajJKorojisi M HAapKOTHUKOB) Ha
OCHOBE 3HAaHUH O TOKCHMYECKOM U HAapKOTUYECKOM JIeHCTBUM BEIIECTB — 6 cgepe
300po8bechepexcenus U 6e30nacH020 00Pa3a HCU3HU;
1.2. MeranpeameTHbie pe3yJIbTaThI:
-UCNOIb306aHUe OCHOBHBIX METO/IOB TIO3HAaHUSA (ONpENeNeHHe MCTOYHHUKOB Y4YeOHOH H
Hay4YHOI MH(popMalMH, MolydyeHre 3Toi UHpopMaluy, e€ aHaau3, U YMO3aKJIIOUeHHs Ha €ro
OCHOBE, U3rOTOBJIEHME U IMpe3eHTalus HHMOPMAlMOHHOTO MPOAYKTAa; MPOBEICHHE
DKCIEPUMEHTa, B TOM 4YHCIE€ W B IIPOLECCE MCCIENOBATEIbCKON JIEATEIbHOCTH,
MOJIEJTMPOBAHUE H3Yy4aeMbIX OOBEKTOB, HaONIO/IEHWE 3a HUMH, MX H3MepeHue, (pukcanus
pe3ysNbTaTOB) M HUX npumeHeHue JJid TIOHHMAaHUS pa3IW4HbIX CTOPOH OKpYXKarolen
JIEHCTBUTEIIFHOCTH,
-61a0eHue OCHOBHBIMU HMHTEIIEKTYaJbHBIMU OINEepanusMu (aHajdu3 U CHUHTE3, CPaBHEHUE U
cuctemarusanus, 0000IIeHHe W KOHKpeTH3alus, KiacCUPHUKalus U IIOUCK aHaJOIoB,
BBISIBJICHHE MNPUYMHHO-CJIEJCTBEHHBIX CBs3ell, (OpMyIMpOBKa THUIOTE3, MX IpPOBEpKa M
dbopMynupOBKa BHIBOJOB);
-no3Hanue OOBEKTOB OKPYXKAIOIIEro MHpa B IUIAHE BOCXOXJAEHHUS OT aOCTPakTHOTO K
KOHKpPETHOMY (OT 00111ero 4epe3 4acTHOE K €IMHUYHOMY);
-Cnoco6HOCMb BBIIBUTATh UJIEW M HAXOAUTh CPEICTBA, HEOOXOAMMBIE /I UX JOCTHXKEHHUS,;
-ymenue GOPMYIUPOBATH LEIHU U ONPEEISITh 33/1a4d B CBOEH MO3HABATENIbHOU 1€ATEIbHOCTH,
OIPEAEIIATh CPEACTBA IS JOCTHXKEHHUS LIeJIeH U peleHus 3a1a4;



-onpedenams ~ pasHOOOpa3HbIE  WCTOYHUKH  TOJYyYEHHUS  HEOOXOJUMOH  XHUMHYECKOM
uHpOpPMAalLlUM, YCTAHOBJICHHE COOTBETCTBUS COJACpKaHUS U (OpMBI MpeACTaBICHUS
MH(OPMALIMOHHOTO TPOAYKTa ayIMTOPUH;
-yMeHue TPOAYKTUBHO OOIIAThCS M B3aUMOJICHCTBOBAaTH B IPOILIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh MO3UIMH JPYTMX YYaCTHHUKOB JESATENbHOCTH, 3 HEKTUBHO
pa3pemaTh KOHQIUKTHI;
-20MOBHOCMb K KOMMYHHUKAIMK (TPEACTaBIATh PE3yNbTaThl COOCTBEHHOW MO3HABATEILHOM
JeSITeIbHOCTH, CIIBIIIATH U CIYIIaTh ONMOHEHTOB, KOPPEKTHPOBATH COOCTBEHHYIO MO3UIIMIO);
-yMeHue WCIIONIb30BaTh CPEACTBA MH(OPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUI
(manee — MKT) B pemieHuu KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX 33/1a4 C
CcoOII0ACHHEM TpeOoBaHUI SPrOHOMUKH, TEXHUKU 0e30I1acHOCTH, TUTHCHEL,
pecypcocOepexeHus, MPaBOBbIX U STUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHON O€30MacHOCTH;
-61a0eHue I3bIKOBBIMU CPEJICTBAMU, B TOM YMCJIE U S3bIKOM XMMHH — YMEHHE SICHO, JIOTHUHO
¥ TOYHO M3J1araTh CBOIO TOUYKY 3pEHUS, UCIIOJIb30BaTh aIeKBAaTHBIE SA3BIKOBHIE CPEJCTBA, B TOM
YHCJIE U CUMBOJIbHBIE (XUMHYECKUE 3HAKH, (DOPMYJIIBI M YpaBHEHHS).
1.3.1lpeameTHbIe pe3yJibTaThl:
B no3naBarensHOl chepe
-snanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXKHEHIIINX TEOPHIA Kypca OpraHHYECKOi
1 00IIeN XUMHH;
-yMmenue HAOIIONATh, ONUCHIBaTh, (UKCUPOBATh pE3yJibTaThl W JielaTh BBIBOJBI Ha OCHOBE
JEMOHCTPALIMOHHBIX M CAMOCTOSATEIbHO IMPOBEAEHHBIX 3KCIEPUMEHTOB, HCIIOJIB3Ys I 3TOTO
POJHOM (PYCCKUIN MIIM MHOM) S3BIK U SI3bIK XUMUU;
-yMeHue KIacCUu(UIMPOBATh XUMHUYECKUE DJIEMEHTBI, MPOCTHIC BEIIECTBA, HEOPraHUYECKHE WU
OpraHUYECKHUE COCTUHEHUS, XUMUYECKHUE MPOIIECCHI;
-yMeHue XapaKTepU30BaTh OOIIME CBONCTBA, MOJIyYEHHUE U NPUMEHEHHE  H3YYEHHBIX KJIACChl
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB U UX BAKHEHIINX MpeCTaBUTENCH;
-Onucbl6amsb KOHKPETHbIE XUMHUYECKHE pEaKlM{, YCJIOBUS HUX MPOBEACHUS M YIPABIICHUS
XUMHYECKHMH MPOLIECCaMU;
-yMeHue  TIPOBOJAWTH  CAMOCTOSITENBHBIA ~ XMMHUYECKHH  OKCIIEPUMEHT ©  HaOIoJaTh
JIEMOHCTPAIlMOHHBIN AKCIEPUMEHT, (PUKCHPOBATh PE3YNbTaThl U JIENaTh BHIBOJBI U 3aKIHOUEHUS
0 pe3yJibTaTam;
-NpO2HO3UPO6AMb CBOMCTBA HEM3YUEHHBIX BEIECTB 110 aHAJIOIMU CO CBOMCTBAMM M3YYEHHBIX Ha
OCHOBE 3HaHUS XMMHUYECKHUX 3aKOHOMEPHOCTEH;
-onpedensambs WUCTOYHUKU XUMHYECKOW WH(MOpMaluu, TMOdydarh €€, MPOBOIUTH aHAIU3,
M3TOTaBIMBATh HH(POPMAITMOHHBIN MPOYKT U TPE/ICTABIIATH €T0;
-yMemsb no1b3068amubCsl 00s13aTENBHBIMU CIIPABOYHBIMH MaTepuanamu: [lepuonnyeckoil cuctemMon
xumuueckux anemeHtoB J[. . MenneneeBa, Tabnuieid pacTBOPUMOCTH, 3JIEKTPOXUMHUYECKUM
PAIOM HANpsDKEHUN METalyioB, PSAAOM AIIEKTPOOTPHULATENIBHOCTH — JUIS  XapaKTepPUCTUKU
CTPOEHHS], COCTaBa U CBOICTB aTOMOB XUMHUYECKUX 371eMeHTOB |I—IV neprnonos u o0pazoBaHHBIX
UMM MIPOCTBIX U CIIOKHBIX BEIECTB;
-yCmaHoséeHue 3aBUCUMOCTH CBOMCTB M MPUMEHEHUS BAKHEHIINX OpraHMYeCKUX COEAMHEHUN OT
UX XMMHUYECKOTO CTPOEHHUS, B TOM 4YHCIE€ M OOYCIIOBIEHHBIX XapaKTE€pOM 3TOr0 CTPOEHHUS
(TIpeeTbHBIM WITH HeTIPeIeIbHBIM) U HaJTMUreM (PYHKITMOHATBHBIX TPYIIIT,
-MoOenuposanue MOJEKyJ HEOPraHNYECKUX U OPraHUYeCKUX BEIIECTB;
-noHUMAaHUe XUMUYECKON KapTHUHBI MUPA KaK HEOTHEMJIEMOM YacTH 1eJIOCTHOW HayYHOU KapTHUHBI
MUpA.
B nieHHOCTHO-OpHEeHTalnOHHOMU cdepe
- ¢dopmHpoBaHHE COOCTBEHHOM MO3UIMM NPU OLEHKE MOCIEICTBHM AN OKpYXKaromei cpesl
JeSITEIbHOCTH YeJI0OBEKa, CBA3aHHOM C MPOU3BOICTBOM M MEPEPaOOTKON XMMHUECKUX TPOAYKTOB;
B tpynoBoii chepe
-nposedenue  XUMHUYECKOTO OKCIIEPUMEHTAa; pa3zeumue HABBIKOB  Y4eOHOH, IPOEKTHO-
UCCIIEIOBATEIbCKOW M TBOPUYECKOW NIEATENBHOCTH MPU BBIIOJIHEHUH WHAWBUAYAIBHOTO MPOEKTa
0 XUMUH;
B cdepe 310poBoro obpaza xku3Hu
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-cobn00eHue TIpaBuil 0E30MaCHOTO OOpaIlleHUs C BEIIECTBAMH, MaTepHallaMU; OKa3aHHE TIEPBOM
MIOMOILIM TIPU OTPABJICHUSX, 0’KOTaX U TPAaBMax, MOJYYCHHBIX B pE3yJbTaTe HApYILIECHHUS MPaBUII
TEXHUKH 0€30MTaCHOCTH P pabOoTe C BEIIeCTBAaMH U JIAOOPATOPHBIM 00OPYAOBAHUEM.

2.®opmbl 1 BUABI OPraHU3aluM y4eOHOr 0 nmpouecca.

OcHoBHO# (GopMOIt opranuzanuu y4eOHOro npouecca sipisercst ypok. B ¢opme ypoka Bo3mMoxHa
3 peKTUBHAS OpPraHM3aLUs HE TOJBKO Y4eOHO-TIO3HABATENBLHOW, HO M JPYTUX Pa3BUBAIOIINX
BUJIOB JI€ATEIBHOCTH yJalluXcs.

3.MeToABI H TEXHOJIOTHH 00y4eHUsI.

Mertoabl: HaOmoleHHe, paccka3, OObsCHEHHe, Oecela, JEKIMs, AEMOHCTpaLUs HarJsIHbIX
nocoOuii, ONBITOB, paboTa HaJ MaTepUaJOM Y4YeOHMKA, BBINOJIHEHUE PENpPOAYKTHBHBIX H
TBOPYECKUX paldOoT, MOBTOPUTENBbHO-0000maromue Oeceapl, yIpakHEHUs, YCTHBIH Ompoc,
IPaKTUYECKHE PaOOThl, MTMCbMEHHBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE PAOOTHI.

TexHonornu: MHOOPMAIIMOHHO — KOMMYHHKAIIMOHHAS TEXHOJIOTHUS, TEXHOJOTHS KPUTHYECKOTO
MBILIIEHUH, IPOEKTHAsI TEXHOJIOIH, TEXHOJIOTHS IPOOIeMHOro 00y4eHus, 310poBbecOeperaromas
TEXHOJIOTHSI.

4. Kputepuu BbICTaBJIEHHSI OTMETOK yCIIEBA€MOCTH.

Kputepun o1ieHKM TeMaTH4ECKUX KOHTPOJIBHBIX padoT:

KontposnbHas pabora ouenuBaercs B 50 6ayuioB. Kaxxnoe 3aganue yactu A oLEHUBAETCS TpEMsI
6amtamu, makcumyM 306amtoB.Yactes b, Tpu 3amanust co cBoboHOIM (hopMoii 0TBETA,
OLIEHUBAETCS HE TOJILKO MOJIHOTA U NIPABUJILHOCTh BBIIIOJIHEHUS 33/1aHus (MaKCUMaJIbHBIN Oain),
HO U OTJIEJIbHBIE 3JIEMEHTHI U 3Talbl. 3aaHue 4actu b nenurtcs Ha oTAenbHbIe dTanbl(11ark) u
IPOM3BOIUTCS MOIIAT0OBasi OL[EHKA B TOM CJIy4ae €Ci OHO BBIIIOJHEHO He NoaHocThIo. lkana
NepeBo/ia B MATHOAJUIBHYIO CUCTEMY OLCHKH:

0-256am10B- «2»,26-350a110B- «3%»,36-430a1110B- «4»,44-500a110B- «5»

Kpurepuu oieHKH yCTHOTO OTBETA:

OTtmerka «5»: OTBET MNOJHBIA M NPAaBUIbHBI Ha OCHOBAaHMHM HM3YyYCHHBIX TEOpHH, Marepuan
U3JIO)KEH B OIPEAEICHHOW JIOTMYECKOW IMOCIEeN0BAaTEIbHOCTH, JIUTEPATYPHBIM S3bIKOM, OTBET
CaMOCTOSITENIbHBIN.

OtmeTka «4»: OTBET IOJIHBIM M IMpaBWIbHBI Ha OCHOBAaHWU H3YYEHHBIX TEOPHil, MaTepuan
U3JIOKEH B ONPEAEICHHOW JIOTMYECKON IOCIEN0BAaTENbHOCTH, IIPU 3TOM JOMYLIEHBI ABE — TPHU
HECYIIECTBEHHbIE OLTMOKH, UCTIPABJICHHBIE 110 TPEOOBAHUIO YUUTETIS.

Otmerka «3»: OTBET NOJHBINA, HO NMPU ITOM JOMYIIEHAa CYIIECTBEHHas OIIMOKAa WM OTBET
HETIOJIHBIN, HECBSI3HBII.

OTtmerka «2»: TpU OTBeTe OOHApY)KEHO HEMOHMMAaHHUE Y4Yallerocs OCHOBHOTO COJIEpKaHMS
y4eOHOro Marepuajia Wil JOIMYILIEHbl CYIIECTBEHHbBIE OLIMOKH, KOTOPbIE y4alllMics HE MOXKET
UCTIPaBUTh MTPU HABOJAIINX BOIPOCAX YUUTEIS.

Kpureprn onieHKH TUCHBMEHHBIX padoT:

Otmetka «5»: OTBET MOJHBIN U MPaBUIIbHBIN, BO3MOXHA HECYIIECTBEHHAs OIIMOKA.

OtMmeTKa «4»: OTBET HEMOJIHbBIN WK JONYLIEHO He 00Jiee JBYX HECYIIECTBEHHBIX OLUIHMOOK.
Otmetka «3»: paboTa BHIIOJIHEHA HE MEHEE YeM Ha IOJIOBHMHY, JIOMYIIEHA OJIHA CYIIeCTBEHHAs
omnOKa U MpHU 3TOM JIBE — TPU HECYIIIECTBEHHbIE OLTHOKH.

Otmerka «2»: paboTa BBIIOJHEHA MEHbLIE YEeM Ha IOJOBUHY MU COJEPKHUT HECKOJIBKO
CYIIIECTBEHHBIX OIMIMOOK.

Kputepun olieHKH yMEHUS peliaTh 3a/1a4u:

OtmeTrka «S5»: B JIOTUYECKOM pACCYKIEHHUM M pEIIeHWH OIIMOOK HeT, 3ajaya pelieHa
palMOHATIBLHBIM CIIOCOOOM.

OtmeTKa «4»: B JIOTHYECKOM PACCYKJIEHUU U PELICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3aj1ada
pelleHa He palMoHaIbHBIM CIIOCOOOM WIIM JIOMYIIEHO He 0o0Jiee IBYX HECYIIECTBEHHbIX OLIHOOK.
OtmeTrka «3»: B JIOTMUECKOM pAacCyXJE€HUU HET CYIIECTBEHHBIX OLIMOOK, HO JOmyLIeHa
CylIecTBEHHasl OIIMOKa B MaTeMAaTHYECKUX pacueTax.

OTMmeTKa «2»: UMEIOTCA CYIIECTBEHHBIE OIIMOKHU B JIOTMYECKOM PACCYKIEHUU U PELICHHUH.
Kpurepun onieHKH 3KCIEPUMEHTAIBHBIX YMEHUM:



OtmeTka «5»: paboTa BBINOJHEHA MOJHOCTHIO U MPABWIBHO, CJENIaHbl IPaBUJIbHBIE HAOIIOACHUS
U BBIBOJIbI, SKCIIEPUMEHT OCYILIECTBIIEH IO IJIaHy ¢ y4eToM T, mposiBI€Hbl OpraHU3alluOHHO —
TPYAOBbIE YMEHHUSI.
OtmeTka «4»: paboTa BBIIOJIHEHA TPABIIILHO, CICTaHbl MPABUIBHBIC BBIBOABI U HAOIIOICHUS, HO
IPU 3TOM SKCHEPUMEHT MPOBEIECH HE MOJHOCTHIO WM JOIYIIEHbl HECYIIECTBEHHbIE OIIMOKU B
paboTe ¢ BeUIeCTBAMU.
OtmeTka «3»: paboTa BBIIIOJIHEHA IPABUIBHO, C/I€JaH HKCIIEPUMEHT HE MEHEee YeM Ha IO0JIOBUHY,
HO JIOMYIICHA CYIIECTBEHHAs OIMMOKa B XOJIe IKCIIEPHMEHTa, B OOBSICHEHUH, B OPOPMIICHUU
paboThl, B coOmoaennu mpasui Th.
OtmeTka «2»: JOMyHIeHbI OBe M Oojee CYIIECTBEHHbIE OIMIMOKH B XOJE€ HKCIEPHUMEHTa, B
00BsicHEeHUH, B 0()OpMIICHIH paboThI, B coOMoAcHnN nipaBml Th pu paboTe ¢ BemecTBamMu.
OO6mas knaccuukaius ommuooK.

[Ipu orieHKe 3HAHMIA, YMEHUH, HABBIKOB CIEAYET YUUTHIBATh BCE OMIMOKH (TpyObie U HErpyObIe),
HEZ0YETHI B COOTBETCTBUH C TPEOOBAHUSIMH K YPOBHIO OOYYEHHOCTH yYallUXCsl.
['pyObIME CYUTAFOTCS OIITMOKH:

- HE3HaHUE OIpE/IeJCHUs] OCHOBHBIX IOHSATUHN, 3aKOHOB, IMPABHJI, OCHOBHBIX IIOJIOKEHUH,
TeopuH, He3HaHue (OpMyJ, OOIIECPUHATHIX CHUMBOJIOB OO0O3HAYCHWM BEIWYHMH, €AUHUI] HX
M3MEpEHUs, HAUMEHOBAHUM 3TUX €UHMUII,

- HEYMCHUE BBIJICIUTH B OTBETE I1aBHOE; 0000IIUTE Pe3yIbTaThl H3yUCHUS;

- HEyMEHHE NIPUMEHUTH 3HAHUS JJIA PelIeHus 3a7a4, OObsICHEHUS SBJICHUS;

- HEYMEHHWE YHUTATh U CTPOUTH I'paUKH, MPUHIUITHATIHHBIC CXEMBI;

- HEyMEHHE NOJTrOTOBUTH YCTAaHOBKY WU JabOpaTopHOe 00OpYyIOBaHHE, MPOBECTH OIbIT,
HaOJIIO/IeHUE, CACNaTh HEOOXOIUMBbIC PACUYEThl HMIIM HCIIOJIB30BATh TOTYYCHHBIC JAHHBIC IS
BBIBO/JIOB;

- HEyMEHHE MO0JIb30BATHCS IEPBOMCTOUHUKAMU, YYCOHUKOM, CITPABOYHUKOM;

- HapylIeHHE TEXHUKH O€30IacHOCTH, HEOPEKHOE OTHOIIEHUE K 00OpYyIOBaHHIO, MpUdOpam,
MaTepuasam.

K HerpyObIM OTHOCSATCS OMIMOKHU:

- HETOYHOCTH (OPMYJTUPOBOK, ONPEIACIICHUN, MOHATHIA, 3aKOHOB, TEOPHiA, BBI3BAHHAS
HEMOJHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEAETSIEMOro MOHATHS WK 3aMeHOoN 1 — 3 u3 aTux
MIPU3HAKOB BTOPOCTEIIEHHBIMU;

- OMMOKM MPU CHATUH MOKa3aHUM C U3MEPHUTENBHBIX TPUOOPOB, HE CBSI3AHHBIE C OMPEIeTICHHEM
IIEHBI IETICHUS [ITKAJIbI;

- OIIMOKH, BBI3BAHHBIE HECOOIIOACHUEM YCIOBHM MPOBEICHUS OIMbITa, HAOMIOAEHUS, YCIOBHIMA
pabotsl mpubopa, 000pyAOBaAHUS;

- OWMOKYU B YCIOBHBIX 0003HAYEHUSIX HA CXeMaX, HETOUHOCTh rpaduka;

- HEpalHMOHAJBHBIM METOJl PEIICHHS 3aJad, BBIMOJHEHUS YaCTH MPaKTUYECKOW padoThI,
HEJOCTATOYHO MPOJAYMAHHBIM IUIAH YCTHOTO OTBETA (HapyLIEHUE JIOTUKH H3JI0KEHUA, MOJMEHa
OT/IENIHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMHU );

- HepalMOHAIbHBIE METO/IbI padOThI CO CIIPABOYHOM JIUTEPATYPOIl;

- HEyMEHHE pellaTh 3a/1a4i, BBITIOJIHATH 3aJaHus B 00111eM BH/IE.

Henouéramu aBastoTCs:

- HEpalMOHAIbHBIE TPUEMBI BBIUMCICHUA W TPeoOpa30BaHMA, BBITIOJIHEHHS OIIBITOB,
HaOII0IEHUH, MPAKTUYECKUX 3a/JaHUM;

- apudMeTHIeCKHe OMMOKH B BRIYNCIICHUSX;

- HeOpeXHOe BBINMOIHEHUE 3aMuCcel, uepTexei, cxem, rpaduKoB, TaOIIHIL;

- opdorpaduyeckre U MyHKTYaIlMOHHBIE OIITHOKH.

5. Coaepxkanue Kypca «XuMHD»

CTpoeHue BelecTB

OcHoBHbIe cBeJleHUsI 0 cTpoeHuu aroma. CTpoeHHe aToMma: cocTaB sjpa (HYKJIOHBI) U
aNIeKTpoHHast oOonouka. [lonstne 00 wn3oTomax. [loHSATHE O XUMHUYECKOM OJIIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIJMHAKOBBIM 3apsiIOM s/Ipa.
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Iepuoauyeckas cucrema xumudeckux djiemeHToB /[[. U. MeHnneneeBa B cBeTe Y4YeHHSI O
cTpoennu aroma. Ousnueckuii cMbicn npuHsTord B Tabmune JI. M. MeHneneeBa CHMBOJIUKHU:
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMepa IepuoAa W HoMmepa rpynmnbsl. [IoHSATHE O BaJIeHTHBIX
anekTpoHax. OToOpaKeHne CTPOCHHS SIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKHUX JJIEMEHTOB C
MOMOIIBIO AJIEKTPOHHBIX U 3JIEKTPOHHO-TpapuUecKuX HOpMyIL.

OObsicHEHHE 3aKOHOMEPHOCTEM M3MEHEHMsI CBOWCTB 3JIEMEHTOB B II€pHOJAX M Ipynmax
MEPUOIUYECKON CUCTEMBI, KaK CJIEJACTBUE UX 3JEKTPOHHOIO CTPOEHUS. DIEKTPOHHBIE CEMENCTBA
XUMUYECKHUX DIIEMEHTOB.

CpaBHenue Ilepuoanyeckoro 3aKoHa U TeOPHUHM XMMHUYECKOr0 CTpoeHHsi HA ¢uiiocodcekoii
OCHOBe: TIPEIINOCBUIKM OTKpBITHS [leproanyeckoro 3akoHa M TEOPUM XUMUYECKOI'O CTPOEHHUS
OPraHUYECKHX COCIAMHEHUW; POJIb JIMYHOCTM B MCTOPUM XUMHH; 3HAYECHHE IPAKTUKH B
CTAHOBJICHUU U PA3BUTUU XUMUYECKUX TEOPUH.

HNonHas xumuuyeckasi CBSI3b M HOHHbIE KPUCTAJINYECKHe pelléTKU. KaTHOHBI 1 aHUOHBIL: UX
3apsabl M KiacCU(UKalus MO COCTaBy Ha mpocThie U cioxubie. [IpencraButenu. [lonstue 06
WOHHOW XWMHUYECKOW CBsi3u. VOHHas KpuUCTauTMuecKas pemeéTka U (U3NYECKUE CBOWCTBA
BEIIECTB, 00YCIOBICHHBIC ITUM CTPOCHHUEM.

KoBaneHTHasi XMMHYeCKasi CBfA3b. ATOMHBIC U MOJEKYJSIPDHBIE KPUCTAUIMYECKUE PEIIETKU.
[loHsiTHE O KOBAJIEHTHOM CBSI3U. OIJIEKTPOOTPULIATEIBHOCTh, HEMOJSpHAs M  IOJISIpHAs
KOBaJIEHTHbIE CBsA3H. KpaTHOCTh KOBaJ€HTHOH CBsA3M. MexaHu3Mbl 00Opa3oBaHHs KOBaJIEHTHBIX
CBs3eil: OOMEHHBIM M JOHOPHO- aKuenTopHbIA. [loNgpHOCTH MOJEKyNbl, Kak CIEACTBHE
IIOJIIPHOCTH CBSI3M M F€OMETPUU MOJIEKYJIbl. KpucTaimmdyeckne peméeTku ¢ 9TUM THIIOM CBSI3H:
MOJIEKYJISIpHbIE ¥ aToMHble. @DU3WYECKHE CBOMCTBAa BEUIECTB, OOYCIOBJICHHBIE THUIIOM
KPUCTAJUIMYECKUX PELIETOK.

Mera/uinueckas cBsi3b. [[oHsATHE O METAIIMYECKOMN CBSI3M U METAJUIMYECKUX KPUCTAIIMYECKUX
pemérkax. Pu3nUecKue CBOMCTBA METANIOB HA OCHOBE MX KPUCTALIMYECKOIO CTPOCHUS.
[IpuMeHeHrne MeTaIoB Ha OCHOBE UX CBOMCTB. UEpHBIE U LIBETHBIE CILIABBI.

Bopopoanasi xumuyeckasi cBf3b. MEXMOJECKYJSIpHAs U BHYTPUMOJIEKYJISIpHAs BOJOPOJHBIE
CBSI3U. 3HAUEHHUE MEKMOJIEKYIISIPHBIX BOJIOPOJIHBIX CBSI3€U B MPUPOJIE U KU3HU YEIOBEKA.
IHomumepsl. IlomydeHne mNONMMEPOB pPEAKUUAMM IOJIMMEPH3ALUNA M ITOJIUMKOHICHCALUU.
BaxHeiiline npeacTaBUTENM IJIACTMAcC M BOJIOKOH, MX TIOJIyY€HHE, CBOMCTBA U MPUMEHEHHE.
ITonsiTHE O HEOPraHUYECKUX MOJUMEPAX U UX IPEICTABUTEIN.

JucnepcHble cucrembl. [loHsaTHe o nucnepcHoi (haze M TUCIEPCHOHHOM cpene. ArperatHoe
COCTOSIHME pa3Mep dacTull (a3bl, Kak OCHOBa Ul KJIacCU(UKAMU JUCHEPCHBIX CHUCTEM.
OMyIbCHH, CYCIIEH3UH, a3P030JIM — TPYIIbI IPyOOIMCIIEPCHBIX CUCTEM, UX MPEACTaBUTENIH. 3071
U TeIW — TPYyNIbl TOHKOAUCIEPCHBIX CUCTEM, MX IpeacraBuTend. [loHsTHe O cuHepesuce H
KOaryJsiluH.

Hemoncmpayuu. llepronnyueckoil cucteMbl xumudeckux smemeHToB . M. MeHneneeBa B
pa3nnuHbIX GopMax. Mojenb HOHHON KPUCTAUIMYECKOW PEMIETKH Ha MpUMEpe XJIOpUIa HATpHS.
MuHepansl ¢ 3TUM TUIIOM KPUCTAUIMYECKON PEIIETKON: KAJIBLHUT, FaIUT. Moaenu MOJIEKYIIpHOI
KPUCTAJUIMYECKOM PEHIETKH HA MPUMEPE «CYXOTO JIbJAa» WIM MOJa U aTOMHOW KPUCTaJUIMYECKOM
pemETKN Ha MmpuMepe anmasa, rpaduta win kBapua. Moaens mMoisipHoro o0séma raza. Moaenu
KPUCTAIIMYECKUX  PEHIETOK HEKOTOphIX MeTawioB. Kosmekmuu  0o0pas3ioB  pa3IU4HBIX
JUCIIEpCHBIX cucTeM. CHHEPE3UC U KOaryJsiusl.

Jlabopamopnvie onvimbi. KOHCTpyHMpOBaHME MOJAEIU METAJUIMUECKON XUMHUYECKOW CBS3H.
[TomyueHue KOJIOMIHOTO PacTBOpa KYpHUHOro Oelka, MCCIeI0BaHUE €ro CBOMCTB C IMOMOILBIO
JIA3€pPHOM YKa3KH U MPOBEJCHUE €ro IeHaTypauu. [lonydeHre smylibCUu pacCTUTENIBHOTO Maciia U
HabOmoieHue 3a e€ paccnoeHreM. [lonydyeHne cycrieH3uu «U3BECTKOBOTO MOJIOKay U HaOI0/IeHNe
3a €€ CeIMMEHTALUEM.

XuMHYecKHe peakunuu

Knaccudukanus XUMAYECKUX peakiuil. AITOTpomu3ais U HU30Mepu3alus, Kak peakiuu 0e3
U3MEHEHHUsl cocTaBa BemnlecTB. AsutoTponuss u e€ mnpuuuHbl. Kiaccuduxamus peakuuit 1o
pa3IMYHBIM OCHOBaHMSM: IO YHCIYy M COCTaBy pEareHTOB U MPOAYKTOB, Mo ¢asze, 1o
UCIIOJIb30BAHUIO KaTalu3aropa WM (epMeHTa, Mo TemioBoMy 3(Qdekty. TepMoxumudeckue
YpaBHEHUS PEaKIIHid.
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CkopocTh XUMHYECKMX peakuuid. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUYECKUX
peakuuii: IpUpoJa PpearupyrolluX BELIECTB, TEMIEPATypa, IUIOMIAAb HUX CONPHUKOCHOBEHUS
pearupyromux BEUIECTB, X KOHLEHTpauus, NPUCYTCTBHE Karanu3aropa. [loHdarne o karanwmse.
DepMeHThI, Kak OMOJIOTHUYECKUE KaTaau3aTopbl. MHIMOUTOPHI, KaK «aHTOHHMBD) KaTaJln3aTOPOB U
MX 3HAYCHUE.

XumMuyeckoe paBHoBecHe U crnocodbl ero cmemeHusi. Kiaccupukanus XuMHYECKUX peakIuil
M0 TMpU3HAKYy UX HampabieHus. [loHsTHEe 00 00paTUMBIX peaKUMSIX U XUMHUYECKOM PaBHOBECHH.
[Mpunmun  Jle-lllatense u  cnocoObl  CMEIIEHUS XUMHYECKOTO PABHOBECHS. Ob6mas
XapaKTepUCTHKA peakiuil CUHTe30B ammuaka u okcuaa cepwl(VI) um paccMoTpeHue ycioBuit
CMEUIEHUS UX PABHOBECHS HA IIPOU3BOJICTBE.

I'uaposm3. O6paTumbiii 1 HeoOpaTuMBIA TUAPOAN3bL. [Haponu3 conei u ero tumsl. ['uaponus
OpPraHUYECKUX COCJUHEHHH B JKHMBBIX OpPraHU3MOB, Kak OCHOBa oOmeHa BemlecTB. llonsarue o0
HHEPreTUUECKOM OOMEHE B KJIETKE U POJIM THIPOJIN3a B HEM.
OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHbIE peakuuu. CTeneHb OKUCICHUS U €€ ONpEeNeeHUE 0
dopMynaM OpraHMYECKUX U HEOPTaHWYECKUX BEIIECTB. DJIEMEHTHI U BEIIECTBA, KAK OKHCIUTEIN
u BoccraHoBuTenu. lloHATHE O mpoueccax OKUCIEHUS M BoccTaHOBiIEHHsS. CocCTaBleHHE
YpaBHEHUH XMMHMUYECKUX peaklUii Ha OCHOBE 3JIEKTPOHHOTO OajaHca.

DJIeKTPOJIM3 PACIUIABOB H PACTBOPOB 3JIEKTPOJIUTOB. XapaKTEPUCTHKA 3JIEKTPOJIN3a, KaK
OKHCITUTEIbHO-BOCCTAHOBUTENBHOTO mporecca. OCOOEHHOCTH 3JIEKTPOJH3a, MPOTEKAIOMETO B
pacTBOpax 3JEKTPOJMUTOB. l[IpakTHueckoe NPUMEHEHUE 3JEKTPOJIM3a: IOJIYYEHUE TaJlOreHOB,
BOJIOPOJIa, KHUCIOPOJA, IIEJOYHBIX METAJUIOB U IIEJIOYeH, a TaKKe aJIOMHHMS 3JIEKTPOIM30M
pacIiiaBOB M pacTBOPOB COEIMHEHMM OSTUX 3J€MEHTOB. [loHsATME O ranbBaHOIUIACTHKE,
rajlbBaHOCTETUH, pAQUHUPOBAHUH IBETHBIX METAJUIOB.

Jlemoncmpayuu. PactBopeHrne cepHOW KHCIOTHI M1 aMMHAYHOM CeMUTpPhl U (UKCAIUs TEIUIOBBIX
SBJICHUW U1 3TUX TPOLECCOB. B3auMoAeCTBUS pacTBOPOB COJISIHOM, CEPHOM U YKCYCHOM KUCIIOT
OJIMHAKOBOM KOHIIEHTpAllMH C OJUHAKOBBIMU KyCOUKaMHu (TpaHyjamMH) IMHKA U B3aUMOJCHCTBHE
OJINHAKOBbIX KYCOUYKOB pa3HbIX METAJUIOB (MarHus, LMHKA, )ejie3a) C PAacTBOPOM COJISTHOM
KHCIJIOTBI, KaK IPHUMEpP 3aBUCHUMOCTH CKOPOCTH XMMHUYECKHMX PEAKIMil OT IPHUPOAbl BEIIECTB.
B3anmopeiicTBie pacTBOpPOB THOCYJb(aTa HATPHs KOHIEHTPAIMH M TEMIIEPAaTyphl C PaCTBOPOM
CEpHOM KHCIOTBl. MOAENUpoBaHUE «KUILILEro cios». Mcnonap3oBaHHME HEOPraHUUYECKUX
KaTaJau3aTopoB (cosel ’kenes3a, MoauAa Kalus) U MPUPOIHBIX OOBEKTOB, COAEpXKAIIUX KaTanasy
(celpoe Mmsico, kapTodenb) AN pa3loKeHus Mepokcuaa Boaopona. B3aummopelcTBue IUHKA C
COJITHOW KHCIIOTOW HHUTPATOM cepedpa, Kak TMPUMEPhl OKUCIUTEIHHO-BOCCTAHOBUTEILHON
peakuuii u peakiuu obmeHa. KoHcTpyupoBanue Monenu siekTponusépa. Bugeopparment c
MPOMBIIIIEHHON YCTAaHOBKH JJIsl OJTyYEHUS allFOMUHHSL.

Jlabopamopuwie onvimui. Vinuroctpanus npasuiia beproiie Ha NpakTUKE — MIPOBEIEHUE PEAKIINN
c oOpa3oBaHMEM OCajKa, ra3a W BOJbl. [ 'e€TEepOreHHbI KaTaau3 Ha IpUMEpPE pa3iIoKEHUS
negoxcm{a BOZOpOJAa B NPUCYTCTBUM JHMOKCUAA Mapranua. CMelleHue paBHOBECUS B CHCTEME
Fe’" + 3CNS™ < Fe(CNS);. UcnpiTanue MHAMKATOPAMH CPEIbl PACTBOPOB COJIEH PasIHUHBIX
TUNoB. OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS pEaKkLUus M peakuus oOMeHa Ha Ipumepe
B3aMMOJecTBHS pacTBOpPOB cyibdaTta meau(ll) c xene3om u pacTBOpoOM IIETOUH.
Ilpakmuueckan padoma. PemeHne IKCIEPHMEHTAJIBHBIX 3aJa4 MO TeMe «XHMHYECKas
peakums».

Bewmecrsa u ux coiicrsa

MeTtasuibl. Ou3nuecKkrue CBOMCTBA METAIIIIOB, Kak (PYHKITHS X cTpoeHwus. [leneHne MeTaiioB Ha
Ipynnbsl B TEXHUKE M XMMHHU. XMMHUYECKHE CBOMCTBA METAIJIOB M JJIEKTPOXMMHUYECKUN psf
HanpspkeHui. [lonsTue o MeTamiorepMun (ATFIOMUHOTEPMHUH, MarHUETEPMUH U JIp.).

Hemeranusbl. bnaropognsie rasel.  Hemeramnsl kak  okuciautenu. Hemeramnsl  kak
BOCCTaHOBUTENHU. Ps anexTpooTpuniatenbHOCTH. HEepTHBIE Wi 6J1arOpoIHbIE Ta3bl.

Kuciaorel Heopranmyeckue M opraHudeckue. KHCIOTBI ¢ TOYKM 3pEHHMS aTOMHO-
MOJIEKYJISIPHOTO Y4eHMsl. KHCIIOTBI ¢ TOUKM 3p€HUS] TEOPUU NIEKTPOJIUTUYECKOW AUCCOLUALNU.
Kucnotrer ¢ TO4YkM 3peHuss npoToHHOM Teopuu. OOIIMEe XUMUYECKHE CBOWCTBA KHCIOT.
Knaccugukarus Kucnor.
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OcHoBaHMs HeopraHuyeckue W opraHmdeckue. OCHOBaHMS C TOYKM 3pEHUS ATOMHO-
MOJIEKYJIAPHOTO y4eHUsA. OCHOBaHUS C TOYKU 3PEHMSI TEOPUH IIEKTPOIMTHYECKON JUCCOLUALNY.
OcHOBaHMS C TOYKM 3peHUs NPOTOHHOW Teopuu. Kiaccuduxamms ocHoBaHuil. XUMHYECKHE
CBOMCTBAa OPraHUYECKUX U HEOPTaHUYECKUX OCHOBAHUU.

AM¢oTepHble coeMHEHHs] HEOPraHN4YecKHe U oprannyeckue. Heoprannyeckue am@orepHbie
COCIMHEHUS: OKCUJIBI U TUIPOKCUIBI, — UX CBOWCTBA M MoyyueHHe. AMPOTEpHbIE OpraHMYecKHe
COEIMHEHMS Ha IpUMepe aMUHOKHCIIOT. [lenTuapl M nenTuaHas CBA3b.

Cosm. Knaccupuxanusa cosei. JKE€ctkocTh Boabl U cnocoObl €€ ycrpaHeHud. Ilepexon
kapOoHaTa B TuipokapboHaT u oopaTHo. OOLIMEe XMMHUYECKHUE CBOMCTBA COJICH.

Hemoncmpayuu. Komnexkuuss  merawioB.  Komiekuuss — HemertaiuioB.  BsaumoperctBue
KOHLICHTPUPOBAaHHOM a30THOM KHUCJIOTHI C MeAblo. Bcembimka TepMUTHONM cmecu. Bcemblmika
4épHOTO Mopoxa. BeITeCHEHHE TaJOr€HOB M3 HMX PAacTBOPOB JAPYTMMH  TallOT€HAMM.
BsaumopeiicTBie mapoB KOHIEHTPUPOBAHHBIX PACTBOPOB COJSHOM KHCIOTHI M aMMHUaKa («IbIM
0e3 orusi»). [lonyueHne aMMHuaka M U3y4e€HHE €ro CBOMCTB. Pa3nuuHble ciiydan B3auMOJCHCTBUS
pacTBOpPOB cojeil almoMUHUS cO 1Enoubto. [lomyueHue XKECTKOM BOABI U YCTpaHEHHE €&
JKECTKOCTHU.

Jlabopamopuvie onvimpl. 1lonydeHre HEpaCTBOPUMOrO THAPOKCHAA U €r0 B3aWMOJCHCTBUE C
KkucioTo. MccienoBanne KOHIICHTPUPOBAHHBIX PACTBOPOB COJIIHOM W YKCYCHOM KHCIIOT
KareJbHbIM METOJIOM NpuU UX pa3baBrneHuu Bonoil. [lomydenwe amdoTepHOro ruapoxkcuaa u
n3y4deHue ero cBoMcTB. [IpoBeieHNEe KaYECTBEHHBIX PEAKIIUH IO OMPEACIICHUIO COCTaBa COJIH.
Ilpakmuueckaa paboma. PenieHne >KCIIEPUMEHTAIbHBIX 3a7ady no Teme «BemectBa u ux
CBOMCTBa».

XHMMHSA ¥ COBpeMeHHOe 00111ecTBO

[lpousBopcTBO aMmmaka M MeraHona. [IOHATHE O XWUMWYECKOW TEXHOJOTHMU. XUMHYECKUE
p€akMu B IPOU3BOJACTBC aMMHAKa WM MCTaHOJIA. O6Hla$I KJIaCCI/I(l)I/IKaHI/IOHHaﬂ XapaKTCPUCTHUKA
peakuuii CMHTe3a B IMPOM3BOJICTBE 3THX NPOAYKTOB. HaydHble MPUHIUIBI, JIEKAIINE B OCHOBE
IMPONU3BOJACTBA aAMMHAKa U MCTAHOJIA. CpaBHCHI/IC OTUX IMPOU3BOACTB.

XuMHn4yeckass rpaMOTHOCTbL KAaK KOMIIOHEHT 0O0uleid KYJbTYpbl 4ejoBeka. MapkupoBka
YIIAaKOBOYHBIX MaTEPUAJIOB, SJIEKTPOHUKU U OBITOBOM TEXHUKH, SIKOJIOTUYHOTO TOBapa, MPOIyKTOB
MATAHUS, STUKETOK 0 YXOJy 3a OHEHKIOM.

Jlemoncmpayuu. Monenb NPOMBILUIEHHOM YCTAHOBKHM IOJYYEHHUsS CEpHOM KUCIOTBHL. Monenb
KOJIOHHBI CHHTE3a aMMHaka. BujmeodparMeHThl M CIaibl O CTENEHU HKOJIOTHYECKON YUCTOTHI
TOBapa.

Jlabopamopuvie onvimol. VI3yueHue MApKUPOBOK PA3JIMYHBIX BHJIOB MPOMBIIUICHHBIX H
MIPOJIOBOJIbCTBEHHBIX TOBAPOB.

6.KoHTpo/IbHO-TEMaTHYECKOE VIAHMPOBAHHE Kypca «Xumusa» 11 kiaace

HaunmenoBanue paznena Bcero IIpaktuk | Kontp. | [ara
Ne 4acoB paboTbI
/1
1. Tema 1. CTpoeHue BemecTs 9 2.09.21-
28.10.21
2. Tema 2. XuMH4eCcKre peakiuu 12 1 1 11.11.21-
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10.02.22

3. | Tema 3. BemiecTBa 1 uX CBOHCTBa 9 17.02.22
21.04.22
4. | Tema 4. Xumus i COBPEMEHHOE OOIIECTBO 4 28.04.22-
19.05.22
NTOI'O 34
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7. Iloypo4HO-TeMaTHYeCKOE IVIAHMPOBaHUE

Ne Haumenosanue paznenoB | ConepxaHue Bupl nestenbHOCTH yqammxcst B UKT ara
ypOKa | mporpammsl, TEMbI ypOKa 0
3
M
0
A
H
b
e
¢
0
p
M
b
K|
0
H
T
P
0
i
s
1—9 Tema 1. CTpoenne
BelecTn (9 4)
1. OcHoBHbIE cBeleHNs 0 cTpoeHnH | CTpoeHune aToMa: CoCcTaB AprymMeHTHpoBaTh CII0KHOE cTpoeHue atoMa | 1| +
aToma a1apa (HyKJIOHBI) U KAaK CUCTEMBI, COCTOSIIEHN U3 Aapa U e
9JIEKTPOHHAs 000JI0UKa. HIIEKTPOHHON 000JI0UKH. K|
[TonsiTue 06 u3oronax. XapakTepru30BaTh YPOBHU CTPOCHHUS Y|
[lonsaTHE O XUMUYECKOM BELIECTBA. 11
JJIEMEHTE, KaK OnuceiBaTh ycTpoiicTBO U paboty bombmioro | u

12




COBOKYITHOCTH aTOMOB C aJpOHHOrO KoJulaiaepa 51
OJIMHAKOBBIM 3apsAIOM s1Ipa.
Lemoncmpayuu. Iloptperst
3. Pezepdopna, H. bopa. d
BuneodparmeHnTsl U crnaiabt p
«bonp10it aaApPOHHBIN 0
KoJutaiaep», «YpoBHU H
CTPOCHMSI BEILIECTBAY T
a
1
b
H
b
7l
0
i
p
0
C
[Tepuoaunueckas cucrema OU3nYeCcKuil CMbICI OnuceIBaTh CTPOEHUEM aToOMa XUMUYecKoro | 1| 9.09.21
XUMHUYECKHX DJIEMEHTOB npuHsAToi B Tabmuue /. 1. JJIEMEHTA Ha OCHOBE €r0 e
J. 1. MeHneneeBa B CBeTE Menneneesa CHMBOJINKU: MOJIOKEHUS B IEPUOIMYECKON CUCTEME K
YUYEHUS O CTPOEHUU aTOMa MIOPSAIKOBOTO HOMEpa . 1. Menneneesa. Y]
3JIEMEHTa, HOMepa Meproja | 3anuchbiBaTh 3JIEKTPOHHBIE U AIEKTPOHHO- 11
u HoMepa rpynnsl. [Tonstue | rpaduyeckue GopmMysabl XUMMUYECKUX )il
O BAJICHTHBIX 3JIEKTPOHAX. AJIEMEHTOB. 7|
OTobOpakeHue CTpOeHHUS OnpenensiTb OTHOIIEHUE XUMUYECKOTO
AJEKTPOHHBIX 000JI0UEK AJIEMEHTA K ONPEIEIEHHOMY IEKTPOHHOMY
aTOMOB XUMHYECKHUX CEMEHUCTBY q
3JIEMEHTOB C IIOMOIIBIO p
JJIEKTPOHHBIX U 0
AEKTPOHHO-TpadUYECKUX H




bopmyst.

OObsicHeHUE
3aKOHOMEPHOCTEMN
W3MEHEHUS CBOMCTB
3JIEMEHTOB B IIEpUOAAX U
rpynmnax nepuoandeckon
CHUCTEMBI, KaK CJIEJCTBUE UX
3JIEKTPOHHOTO CTPOCHMUSI.
DIEeKTPOHHBIE CeMEeICTBa
XUMHYECKUX 3JIEMEHTOB.
Jlemoncmpayuu. Paznuyunbie
dhopwmsl [Tepuoanueckoit
CHUCTEMBI XUMHUYECKUX
anemenToB . U.
Menpneneea. [Toptper . U.
Menneneena.
Jlabopamopmvie onvimol.
MonenupoBanue
MMOCTPOEHUS
[Tepuoanueckom CuCTEMBI €
MOMOIIBI0 KapTOYEK

ol =a i =~ B - N~ ~ e |

C o0t H O

Cpasnenue [leproanueckoro
3aKOHA M TEOPHH XUMHUYECKOTO
cTpoeHus Ha unocodcekoit
OCHOBE

[IpennocslIKy OTKPBITHS
[Tepuonnueckoro 3akoHa 1
TEOPUU XUMUYECKOTO
CTPOEHHS OPTaHUYECKUX
COCIMHEHU; POIIb
JIUYHOCTH B UCTOPUHU
XUMHH; 3HAaUEHNE IPAKTUKU
B CTQHOBJIEHUU U Pa3BUTUU
XUMHUUYECKHUX TEOPHIA.
Jemoncmpayuu. IlopTpetsl
. . MenngeneeBau A. M.
byrneposa

IIpencraBisaTe pa3BUTHE HAYYHBIX TEOPUH I10
CIHMPAJIA HAa OCHOBE TPEX (OPMYIHPOBOK
Ilepronnueckoro 3akOHa U OCHOBHBIX
HaIlpaBJICHUIN Pa3BUTHS TEOPUHU CTPOCHUS
(XMMHUECKOT0, JIEKTPOHHOTO U
IPOCTPAHCTBEHHOTO).

XapakTepu3oBaTh POJIb IPAKTUKU B
CTAHOBJICHUU U PA3BUTUN XUMUYECKON
TEOpUHU.

ApryMEeHTHpPOBATh YyBCTBO TOPAOCTH 3a
JOCTHKEHHSI OTEUYECTBEHHON XUMUU U BKJIAJ(
POCCHICKHX YYEHBIX B MUPOBYIO HAyKy

=S E< R 0 —

H = 0T A

16.09.21
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4, HonHast xumuueckast CBsi3b U Karnons! 1 aHMOHBL: UX XapakTepu30BaTh HOHHYIO CBA3b KakK CBA3b | | 23.09.21
VOHHBIE KPUCTAJUINYECKUE 3apsi/ibl U KiaccuuKanus MEXy HOHaMH, 00pa3yoLUMKCs B e
pemérku 10 COCTaBy Ha MPOCTHIE U pe3yJsibTaTe OTAAUU WIK IPUEMA AIEKTPOHOB | K
cioxHsble. [IpeacraBurenu. | aToMaMu WIK IPyNIIaMHA aTOMOB. Y]
[lonsiTre 06 noHHOM OnpenensTb NPpUHAAIEKHOCTh HOHOB K TOH | 11
XUMHUYECKOH CBsi3U. MIOHHasl | WM MHOM rpylnie Ha OCHOBAHUU UX 3apsla U | U
KPUCTAJIZINYECKAsl pElIETKa | COCTaBa. 7l
1 pU3NYECKUe CBOMCTBA XapakTepHu30BaTh (GPU3NUECKUE CBONCTBA
BEIIECTB, 00YCIIOBIICHHBIE BEIIECTB C MOHHOM CBA3bIO, KaK (DYHKIUIO
9TUM CTPOECHHUEM. BHJa XUMUYECKON CBSA3M U TUIA qd
Lemoncmpayuu. Monens KPUCTAJUIMYECKOW pEelIETKH p
HMOHHOM KPUCTAJNINYECKON 0
PELIETKY Ha IIPUMEPE H
XJIOpHJa HaTpus. MuHepaibl T
C 3TUM THUIIOM a
KPUCTAJNINYECKON i
PEETKOM: KAJIBLINT, TAJINT. b
H
b
)71
0
1
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KoBasieHTHass XuMHU4ecKast CBs3b.
ATOMHBIE 1 MOJIEKYJISIPHBIC
KPUCTAJUIMYECKUE PEIIETKU

[TonsiTHe 0 KOBaIEHTHOU
CBSI3H.
DIEeKTPOOTPULIATEIBHOCTD,
HETOJsIpHAs U MOJIsIpHas
KOBAJICHTHBIE CBS3H.
KparHocTs KOBaJICHTHOM
CBA3U. MexaHu3Mbl
00pa3zoBaHMs KOBaJIEHTHBIX
CBsI3€ii: OOMEHHBIN U
JIOHOPHO- aKUENTOPHBIN.
[TonstpHOCTH MONEKYJIBI, KaKk
CJIEJICTBHE MOJSPHOCTH
CBS3U U T€OMETPUU
MOJICKYJIBI.
Kpucrannmueckue pemérku
C 3TUM THUIIOM CBSI3H:
MOJIEKYJISIPHBIE U aTOMHBIE.
®u3nyYeCKne CBOKCTBA
BEIIECTB, 00YCIIOBIIEHHbIE
THUTIOM KPUCTAJUTMUECKUX
PELIETOK.

Jlemoncmpayuu. Monenn
MOJIEKYJIAPHOU
KPUCTAIUIMYECKON PEIETKH
Ha MIPUMEPE «CYXOTO JbAa»
WJI M0JIa U aTOMHOM
KPUCTAIUIMYECKOMN PEIETKH
Ha TIpuMepe ajiMasa,
rpadura WM KBapra.
Mopenb MosipHOTO 00BEMaA
rasa

OnuceIBaTh KOBAJIEHTHYIO CBS3b, KaK
pe3ynbTaT 00pa3oBaHMs OOIINX
AJIEKTPOHHBIX AP WM KaK pPe3ysbTaT
NEePEeKPBIBAHUS SJIEKTPOHHBIX OpOUTANeH.
KnaccupunupoBaTh KOBaJIGHTHBIE CBSA3H 110
30, KpaTHOCTH U CIOCO0Y NEepEeKPHIBAHUS
AJIEKTPOHHBIX OpOUTAJIEH.
XapakTepHu30BaTh (PU3NIECKUE CBOHCTBA
BEIIIECTB C KOBAJIEHTHOMN CBS3bIO, KaK
(YHKIMIO KOBAJIEHTHOM CBSI3U U TUIIA
KPUCTANINYECKOH peIéTKu

S E E<Y R 0 4|60 OO
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30.09.21

Merammyeckas XUMHYISCKas

TloHsaTHE O METAILTNYECKOUN

XapakTepru3oBaTh METAUIMYECKYIO CBS3b KakK

7.10.21
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CBSI3b CBSI3M U METAJNINYECKUX CBS3b MEXKy HOH-aTOMaMH B METajllax U e
KPUCTAJTINYECKUX CIUIaBax MOCPEICTBOM 0000IIECTBIEHHBIX K|
pemérkax. dusnyeckue BAJICHTHBIX DJIEKTPOHOB. Y|
CBOICTBAa METAJNIOB Ha OOBACHATH EUHYIO IPUPOLY XUMUUYECKUX 11
OCHOBE UX CBsI3EH. 51
KPUCTAJUNINYECKOT0 CTPOEHH | XapaKTepu30BaTh (GU3NUYECKHUE CBOMCTBA 7l
s. [IppumeHeHne MeTaloB METAJUIOB, KaK (DYHKIIIO METAIITHYECKON
Ha OCHOBE MX CBOMCTB. CBSA3M U METAJNINYECKON KPUCTAIUITMYECKON
UYEpHble U BETHBIE CIUIABBL. | PEIIETKU qd
Jlemoncmpayuu. Monenu p
KPUCTaJUIMYECKUX PELIETOK 0
METaJIJIOB. H
Jlabopamopnwie onvimeoi. T
KoHncTpynpoBanue moaenu a
METaJUIMYECKOU |
XUMHYECKOH CBSI3U b

H
b
7|
0
I
p
0
C

7. Bonoponnas xumMuueckas cBsi3b | MexxMounekymspHas u XapakTepHu30BaTh BOAOPOJHYIO CBSI3b KaKk T 14.10.21
BHYTPUMOJIEKYJISIpHAs 0COOBIN TUII XUMUYECKOW CBS3H. e
BOJOPOJHBIE CBS3U. Pa3znmuyaths MEXMOJIEKYIISIPHYIO U K|
3HaueHue BHYTPHUMOJIEKYJISIPHYIO BOJOPOJHBIE CBSI3U. | Y|
MEXMOJIEKYJIIPHBIX PackppiBaTh poJib BOZOPOJHBIX CBSI3EN B 11
BOJIOPOJHBIX CBSI3EH B OpraHu3aly MOJIEKyJ OMOMOIUMEPOB, — 51
MpUPOJIE U KU3HHU yeroBeka. | OenkoB u JIHK, — Ha ocHOBe 51
Lemoncmpayuu. MEXIPEIMETHBIX CBsI3el ¢ Onosoruei
BuneodparmeHTs! u crnaiasl
«CTpyKTYypHI OeTKay. d
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Jlabopamopmvie onvimol. p
Jlenatypanus Oeika 0
H
T
a
hj|
b
H
b
H
0
I
p
0
c
8. [Tomumepsl [lonyuyenue nonumepoB XapakTepu30BaTh MOJIMMEPHI KaK T 21.10.21
peaKkUUsAMU MOJIMMEPU3AIUU | BBICOKOMOJIEKYJISIPHBIE COEUHEHUS. e
Y TTOJIUKOH/ICHCAITHH. Paznuuate peakuuu noaumMepu3aliu u K|
Baxxneiiine npeacTaBuTeNu | MOJUKOHICHCALINH. Y|
IJIaCTMAcC M BOJIOKOH, UX OnuceiBaTh BAXKHEHUININE MPECTAaBUTETN II
MOJIyYEHUE, CBOICTBA U IJIACTMACC ¥ BOJIOKOH U HAa3bIBaTh 00JacTH | U]
npumeHenue. [lonstue o AX IPUMEHEHHS. H
HEOPraHUYECKHUX MOJIMMEPAxX | Y CTaHABIMBATh €IUHCTBO OPraHUYECKON U
Y WX TPEJICTAaBUTEIH. HEOPraHUYECKOW XMMUHU Ha TIPUMEPE
Jemoncmpayuu. Konnekuuu | HEOpraHMYECKUX MOJIUMEPOB d
«Ilmactmaccel», «BomokHa. p
OO6pa31bl HeOpraHUYeCKNX 0
TTOJTMMEPOB — BEIIECTB H
ATOMHOM CTPYKTYpPbI T
a
b |
b
H
b
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I[I/ICI'IepCHBIe CHCTCMBbI

[TonsiTue o nucnepcHon
¢aze u qUCTIEPCUOHHOMN
cpene. ArperatHoe
COCTOSTHHE pa3Mep YacCTHI]
(a3bl, KaKk OCHOBA IS
KJIaCCU(PUKALINH
JUCTIEPCHBIX CHCTEM.
OMyJbCUH, CYCIIEH3UH,
a’p030JId — TPYIIIIBI
rpyOOTUCTIEPCHBIX CUCTEM,
WX MpeACTaBUTEIH. 30U U
Tl — TPYIIIIBI
TOHKOJIMCIIEPCHBIX CUCTEM,
ux npeacrapurenu. [ToasTue
0 CHHEPE3UCE U KOAryJIsIIUH.
Jlemoncmpayuu. Konnekuuu
00pa31oB pa3INUHBIX
JUCTICPCHBIX CHCTEM.
CuHepe3uc U KoaryJsius
Jlabopamopnvie onvimai.
[TonydeHue KOIITOUIHOTO
pacTBopa KypuHOTO OenKa,
HCCIIEIOBAHUE €TI0 CBOMCTB C
MOMOIIBIO JTa3€pPHON YKA3KU
Y TIPOBEJICHHE €r0
neHarypauud. [lonmydyenue
OMYIBCUU PACTUTEIHLHOTO
Macia ¥ HaOJIFO[eHuE 3a e€

XapakTepru30BaTh Pa3IMYHbIC THITBI
JIMCTIEPCHBIX CUCTEM Ha OCHOBE arperatHoro
COCTOSIHHS IUCTIEPCHOM (ha3bl U
JIUCTIEPCUOHHOM CPEBL.

PackppIBaTh poJib pa3IMYHBIX TUIIOB
JIMCTIEPCHBIX CUCTEM B KU3HH MPUPOJIBI U
oOr1ecTBa.

[IpoBoauTh, HAOIIOJATH M OMKUCHIBATH
XUMUYECKUHA IKCTICPUMEHT

S E<Y "R 0 4|0 OO H O
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paccinoenuem. [lonyuenue
CYCIICH3UH «H3BECTKOBOTO
MOJIOKay U HAOIIONCHUE 3a
eé cemuMeHTanuein

10-21

Tema 2. XuMH4eCKUEe peakiuu
(12 9)

10—
11

Krnaccudukanus XuMHIECKUX
peakuuii

Annorponu3zanus u
M30Mepu3alysl, KaK peakiuu
0e3 U3MEHEHHsI COCTaBa
BEIIECTB. AJUIOTpONHUA U €€
npuunsbl. Knaccudukanms
peaKIuii o pa3In4YHbIM
OCHOBAHUSIM: TI0 YUCITY U
COCTaBY PEareHToB U
MPOAYKTOB, 1O (a3ze, 1mo
UCIOJIb30BAHUIO
KaTajau3aTopa win
(bepMeHTa, 110 TeII0OBOMY
addekry.
Tepmoxumuueckue
YPaBHEHHUsI pEaKIIHil.
Jlemoncmpayuu.
PactBopenue cepHoi
KHUCJIOTHl 1 aMMHUAuYHON
CEJIUTPBI U pUKCaLUs
TEIUIOBBIX SBJICHUN JJIS 3TUX
MIPOLIECCOB

OnpeaensaTs NPUHAUICKHOCTh XUMHYECKON
peaKuu K TOMY WJIM HTHOMY THUITY Ha
OCHOBAHMU TI0 PA3TUYHBIX MPU3HAKOB.
OTpaxkaTh Ha MUCbME TEIIOBOM AP PeKT
XUMHYECKHUX PEAKIHUN C ITIOMOILBIO
TEPMOXUMHUYECKHUX ypaBHEHUI.
[ToaTBepk1aTh KOJMYECTBEHHYIO
XapaKTePUCTHUKY K30~ U SHIOTEPMUIECKIX
peakuii pacy€TamMu 1Mo TEPMOXUMUIECKUM
YpaBHEHUSM.

SR H<Y R 0~
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11.11.21
18.11.21
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CKOpOCTh XUMHUYECKUX PEaKITUi

@akTOpBI, OT KOTOPBIX
3aBUCUT CKOPOCTh
XUMHYECKHUX PEaKIUN:

YcranaBnuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKON PEaKIMU OT IPUPOIbI
pearupyromux BeIeCcTB, UX KOHIIEHTPAIUH,

R O 7 T

25.11.21

21




MPUPOJIa Pearupyrommx
BEILIECTB, TEMIIEPATYpPa,
IJIOLIA/Ab UX
CONPUKOCHOBEHUS
pearupyromux BeuecTB, ux
KOHILICHTpaLHus,
IIPUCYTCTBUE KaTaJIN3aTopa.
[TonsiTHe o0 kaTanuse.
DepMeHTBI, KaK
OHOJIOTHYeCcKHe
KaTaJan3aTophl.
HNHrubuTopsl, Kak
«aHTOHHUMBI» KaTaIN3aTOPOB
U X 3HAaYCHUE.
Jlemoncmpayuu.
BzaumoneicTBust pacTBOPOB
COJISTHOM, CEpHOM U
YKCYCHOM KHCJIOT
OJIMHAKOBOM KOHIICHTPALINH
C OJINHAKOBBIMH KyCOYKaMH
(rpanynamu) HUHKA U
B3aUMO/ICIICTBUE
OJIMHAKOBBIX KYCOYKOB
Pa3HBIX METANIOB (MarHus,
[IMHKA, JKeJie3a) C PaCTBOPOM
COJIIHOM KHCIIOTBI, KaK
MpUMep 3aBUCUMOCTH
CKOPOCTH XMMHUUYECKHUX
peakuil OT MPUPOJIBI
BellecTB. Bzanmoneicteue
pacTBOpoB THOCYIb(aTa
HaTpusi KOHLUEHTpauu U
TEMIIEPATypPhl C PACTBOPOM
CEPHOU KUCJIOTHI.
MoaenupoBanue

TeMHepaTypH U 1Jiomaan ux
CONPUKOCHOBCHHSI.

PackpeiBaTh poiib KaTanm3aTOpPOB KaK
($aKkTOpOB YBEINYCHHS CKOPOCTH
XUMHYECKOHN peakiny U pacCMaTPHUBATh
UHTHOUTOPBI KAK «aHTOHHMBI
KaTajan3aTopOB.

XapakTepu3oBaTh (HepMEHTHI KaKk
OMOIOTHYeCKHEe KaTaan3aTopbl OETKOBOM
IIPUPOJIBI M PACKPBIBATh UX POJIb B
HpOTCKaHI/II/I 6I/IOXI/IMI/I‘~I€CKI/IX peaKHI/Iﬁ Ha
OCHOBE MEKIIPEAMETHBIX CBS3CH C
OuoJIorHeH.

[TpoBoaAMTbH, HAOJIIOIATH M OITUCHIBATH
XI/IMI/I‘-IGCKI/If/'I BKCHepI/IMeHT
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KUTIALLETO CIO0SI».
I'eTeporenHslil kKatayin3 Ha
MIpUMEpPE Pa3JIOKEHUS
MepoKCcHia BOJIOPOa B
MPUCYTCTBUU AUOKCHAA
Mapraia.

Jlabopamopnvle onvimul.
Hcnons3zoBanue
HEOPraHUYECKUX
KaTaanu3aTopoB (cosei
KeJesa, MoIu/Ia Kajvs) U
MIPUPOJHBIX 0OBEKTOB,
coJiepKalInX KaTajiazy
(cwIpoe msco, kapTodenn)
JUTSL pa3JIOKEHUS TIEPOKCUIA
BOZOpOJA

O H O oV o g 2 o 4 B~ o R C R
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OOpaTUMOCTh XUMHUYECKHX
peakuuii. XuMH4eCcKoe
pPaBHOBECHE U CIIOCOOBI €T0
CMETICHHSI

Knaccudukanus
XMMHYECKUX PEAKIUH 1O
MPU3HAKY UX HaIlPaBJICHUS.
[TonsiTrie 06 0OpaTUMBIX
peaKUAX U XUMUYECKOM
paBHOBecuu. [IpnHnnmn Jle-
HlaTense u cnocoObl
CMEMICHUST XUMUYIECKOTO
paBHOBecus. OOmias
XapaKTEPUCTUKA PEAKIINI
CHUHTE30B aMMHaKa U OKCUJA
cepol(VI) u paccMoTpenne

OnuceIBaTh COCTOSTHUSA XMMHYECKOT'O
paBHOBECHUS U MpeJyIaraTh CrocoObl ero
CMEIIEeHUS B HE0OOXOIMMYIO CTOPOHY Ha
OCHOBE aHAJIN3a XapaKTEPUCTUKHU PEAKIINHU U
npuHuuna Jle-Ilarense.

[IpoBoUTH, HAOTIOJATH M OMKMCHIBATH
XUMHUYECKUAN SKCIIEPUMEHT

SEBE<Y R O HZ TS

[elise)

2.12.21
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YCJIIOBU CMEIICHUS UX
paBHOBeCHs Ha
IIPOU3BOJICTBE.
Jlemoncmpayuu. Cmenienue
paBHOBecus B cucreme Fe**
+ 3CNS < Fe(CNS)3
Jlabopamopnvle onvimul.
Nnnroctpanus npasuia
beproute Ha npakTUKe —
MIPOBEACHUE PEAKIUH C
o0Opa3oBaHHEM 0CajiKa, rasza
Y BOJIBI
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14— | I'moponus OO6paTumslii u OnpenensTb TUI THIPOIN3a COIU Ha OCHOBE | ]| 9.12.21
15 HEOOpPAaTUMBIH THAPOIIH3BI. aHaju3a e€ cocTaga. e 16.12.21
I'maponns cosneit u ero KrnaccudunupoBats THIPOIHA3 COJICH K|
Tunsl. ['maponus 110 KATUOHY U aHUOHY. Y|
OpPraHWYECKUX COCIMHEHMN | XapaKTepHu30BaTh POJIb TMAPOJIA3A il
B KMBBIX OPraHU3MOB, KaK OpPraHMYECKHUX COECIUHEHHMN, KaK )il
OCHOBA OOM€EHA BEIIECTB. XHUMHUYECKOU OCHOBEI OOMEHA BEIIECTB U 17|
[Tonsartue 06 DHEPIrUM B JKUBBIX OpraHU3Max.
JHEPreTUYecKoM oOMEeHe B [TpoBoaNTbH, HAOIOIATh U OITUCHIBATH
KJIETKE U POJIM TUIPOJIN3a B | XUMHUUYECKHH DKCIIEPHUMEHT qd
HEM. p
Jlabopamopmvie onvimul. 0
WcnpiTanne naAMKaTOpaMu H
Cpezbl pacTBOPOB COJIEU T
Pa3IMYHbIX THUIIOB. a
bl
b
H
b
W
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OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

CreneHb OKUCIICHHS U €
orpeesneHue 1mno Gopmynam
OpPraHUYECKUX U
HEOPraHUYECKHUX BEIECTB.
DJIeMEHTHI M BEIIECTBA, KaK
OKHCIIMTEIH U
BoccraHoButenu. [lorsaTue o
nporieccax OKUCICHUS U
BOCCTaHOBJICHUSI.
CocraBieHnue ypaBHEHUI
XUMHUYECKUX PEaKIuid Ha
OCHOBE 3JIEKTPOHHOTO
Oananca.

Jlemoncmpayuu.
BzaumoneiicTBue nuHKa ¢
COJISTHOM KHCJIOTOMN U
HUTpPATOM cepedpa.
Jlabopamopnwbie onvimoi.
OKucnuTenbHO-
BOCCTaHOBHUTEIIbHAS
peaxius u peakius ooOMeHa
Ha IpuMepe
B3aMMO/ICHCTBHS pacTBOPOB
cynbgata menu(ll) c
KEJIe30M U pacTBOPOM
IIETIOYH.

OnpenensiTb OKUCIUTENHHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUN KaK MPOIECCHI
C U3MEHEHUEM CTEeIleHEeH OKHCIICHUS
3JIEMEHTOB BEIIECTB, yYAaCTBYIOIUX B
peaxIuu.

Paznuuarh OKMCIUTETh U BOCCTAHOBUTE!D,
MPOLIECCHI OKUCIICHUS U BOCCTAHOBJICHHUS.
Cocranars ypaBuenus OBP na ocHoBe
AIIEKTPOHHOTO OanaHca.

[IpoBoauTh, HAOIIOJATH M OMKUCHIBATH
XUMHUYECKUN IKCIIEPUMEHT

S E<Y R O S22

o~ o pl =~ T~ AN - B =~ B = N = ="

o oT =g O

1

24.12.21

27




M o g 0D R W

® H O oW o e O

(o=

17-18

DIIEKTPOIN3 PacIIaBOB U
pactBopoB. [IpakTnueckoe
MIPUMEHEHHUE FIEKTPOIIn3a

XapakTepucTuKa
AJEKTPONIN3a, KaK
OKHCITUTEIbHO-
BOCCTAHOBHTEIEHOTO

OnuchIBaTh AIEKTPOIIHU3 KaK OKUCIUTEIILHO-
BOCCTaHOBHTEIBHBIH MPOIIECC.

PaznuuaTh 37€KTPOJIN3 paciuiaBOB U BOJHBIX
pacTBOPOB.

< " O —|Z S

13.01.22
20.01.22
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nporecca. OcobeHHOCTH
3JEKTPOJIN3a,
IIPOTEKAIOILEr0 B pacTBOpax
3JEKTPOJIUTOB.
[IpakTueckoe NpUMEHEHHE
3JIEKTPOJIN3A: TIOJyYCHHE
raJIOr€HOB, BOJIOPO/A,
KHCJIOPO/JIa, IIETOYHBIX
METAaJIJIOB M IIleI0ouei, a
TaK)Xe aJIFOMUHUS
3JIEKTPOJIN30M PaCIUIaBOB U
pPacTBOPOB COEMHEHUN ATUX
anemeHToB. [lonsaTue o
rajbBaHOIUIACTHKE,
rajlbBaHOCTETUH,
pabuHUPOBAHUY IIBETHBIX
METaJUIOB.

Jlemoncmpayuu.
Konctpynposanue Mmonenu
JJIEKTPOJIN3EPA.
Buneodparmenr ¢
ITPOMBIIIJIEHHON YCTaHOBKU
JUISL TIOJTYY€HHUS aTFOMUHUS

XapakTepHu30BaTh MPaAKTUYECKOE 3HAUECHUE
AJIEKTPOJIN3a HAa IPUMEPE MOIYyYECHHUS
AKTHBHBIX METAJJIOB U HEMETAJIJIOB, a TAKXKe
rajIbBaHOIUIACTUKH, TAJIbBAHOCTETUH,
papUHUPOBAHUH LIBETHBIX METAJUIOB

jo~{ i -p i« I - AN~ N B == H @ Mg o N oSS =
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[TpakTuueckast padora Ne 1.
Peuienune sxciepuMeHTAIBHBIX
3a/Ja4 110 TeMe «XHIMHYSCKas
peakuus»

Pemenne
JKCIIEPUMEHTAJIBHBIX 33124
o TeMe «XUMHudecKast
peaxkuus»

[TnanupoBath, MPOBOAUTH HAOIIOIATH U
OIKCHIBATH XUMUYECKUH SKCIIEPUMEHT C
COOJTI0ICHHEM TPABMII TEXHUKH
0e30macHOCTH

S H<Y R 0 42

o O T A

27.01.22
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20 [ToBTOpEeHME M 0000IIIEHNE TecTupoBanue, pericHue BBITIOTHATE TECTHI, peIiaTh 3a1a9u U Tl 3.02.22
U3YYCHHOTO 3a/1a4 U YIPaXHCHUH 110 VIIPaXHEHUS 110 TEME. e
TEeMe [TpoBOIUTH OIICHKY COOCTBEHHBIX K
JOCTIKECHUI B YCBOCHHH TEMBI. V|
KoppektupoBath cBOM 3HaHUS B 1
COOTBETCTBUH C INITAHUPYEMBIM PE3yIbTaTOM | H
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21 Kontposbras padota Ne 1 HtoroBeiit KOHTPOJIb 110 TeMe «CTpOCHUE BEIIECTBA. XUMHUYECKASI PEaKIIMs» 1
«CTpoeHue BelecTsa. 0
XuMHUYecKask peakus» .
0
2
2
2
22-30 | Tema 3. BemectBa u ux
cBoricTBa (9 4)
22 Mertainsl dusnyeckue cBONCTBa XapakTepu30BaTh PU3NIECKUE U T 17.02.22
METaJJIOB, KaK QYHKIUS UX | XMMHUYECKHE CBOICTBA METAJNIOB KaK e
cTpoeHus. [enenue (YHKIMIO CTPOEHMSI UX aTOMOB U K|
METaJUIOB Ha TPYIIHI B KPHUCTAIIJIOB Ha OCHOBE MPeICTaBICHUN 00 Y]
TEXHUKE U XUMUU. OBP u nonoxeHust METaIOB B I
XUMHUYECKHUE CBOICTBA ANEKTPOXUMUUYECKOM PSAY HAMPSKEHUH. u
METaJIJIOB U HaOmro1aTh ¥ OIMUCHIBAaTH XUMHUYECKUH 7|
3IEKTPOXUMHUUYECKUI Pl AKCIIEPUMEHT
HanpsbkeHul. [Tonstue o
METAJUIOTEPMUH qd
(amFOMUHOTEPMUH, p
MarHueTepMuu u Jp.). 0
Jlemoncmpayuu. Konnekius H
MeTaJuioB. B3anmoneicreue T
KOHIICHTPHUPOBAHHOMN a
a30THOMN KHCJIOTHI C MEABIO. b
Benbimka TepMuATHON b
cmecu. [Toprper H
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23 Hewmerannbl. biiaropoansie razsl | Hemeranisl kak OnuceiBaTh 0COOEHHOCTH TIOJIOKEHUS T 24.02.22
okuciurenu. Hemeramnbl HeMeTasuioB B [lepuoaunyeckoit Tabmuue . €
KaK BOCCTaHOBUTENU. Py N. MenneneeBa, CTpoeHUE UX aTOMOB U ;
ANEKTPOOTPHUIATETLHOCTH. KPHUCTAIIJIOB. o
WNuepTHbie i CpaBHHUBATH CITIOCOOHOCTH K aJUTOTPOTIHH C u
0JIarOpoOIHBIC Ta3kl. MeTaJIaMH. i
Jlemoncmpayuu. Konnexuust | Xapakrepu3oBaTh 00IINE XUMAYECKUE
HEMETAIJIOB. cBoiicTBa HemeTawoB B cBeTe OBP u ux a
Benbimka uépHoro mopoxa. | MOJOXKEHHUS HEMETAIIOB B PSILY p
BriTecHeHue ranoreHoB u3 AIIEKTPOOTPHUILIATEIHHOCTH. 0
UX PacCTBOPOB APYTUMH Hab6nronaTe 1 onuchIBaTh XUMUUECKHUI H
rajioreHamu AKCIIEPUMEHT Z
JI
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24 Kucnotsl Heopranuieckue u Kucnots! ¢ Touku 3peHus CooTHOCUTH Npe/ICTaBUTENEeH OpraHndeckux | 1| 3.03.22

OpraHuvecKue aTOMHO-MOJIEKYJISIPHOTO ¥ HEOPTaHUYECKHUX KUCIIOT C N

yueHusi. KucioTsl ¢ Touku COOTBETCTBYIOIIEH KIacCU(PUKAIMOHHON ;f

3pEHHSI TEOPHH TPYIIIOH. o

ANEKTPOIUTUYECKOM OnwuceIBaTh 00LIME CBOWCTBA OPraHUUECKUX |

mcconuanui. KnuciroTs! ¢ Y HEOpPraHWYEeCKUX KUCIIOT B cBeTe TO/ n ¢ 7
TOYKH 3pEHHUs TPOTOHHOMN MO3UIUHN OKUCIICHUS-BOCCTAHOBIICHUS

teopun. O0mme KaTHOHA BOJOPO/iA HIIM aHHOHA KHCIIOTHOTO |

XUMHYECKHE CBOMCTBA ocTaTKa. P

kuciot. Knaccudukarus OnpenensiTh 0COOEHHOCTH XUMUYECKHX 0

KHUCJIIOT. CBOWCTB a30THOM, KOHLIEHTPUPOBAHHOMN H

Jlabopamopnwiii onvim. CEepPHOU U MypaBbUHOW KHCIIOT. Z

36




HUccnenosanue
KOHIEHTPUPOBAHHBIX
pacTBOPOB COJIIHOM U
YKCYCHOM KHUCIIOT
KaneJbHbIM METOJIOM IpHU
uX paz0aBJIeHUH BOJOM.

[TpoBoaWTH, HAOMIOIATH I OOBSICHATH
pe3yJIbTaThl MPOBEAEHHOTO XUMHUYECKOTO
IKCIIEPUMEHTA
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OcHoBaHMsI HEOPraHUYECKHE U
OpraHuYecKue

OcHOBaHMUsI € TOUKH 3pEHUS
ATOMHO-MOJIEKYJISIPHOTO
yuenusi. OCHOBaHHS C TOUKH
3pEHHS TEOPUU
3JIEKTPOJIUTHUYECKON
nucconuanuu. OcHOBaHUA €
TOYKH 3pEHUS IPOTOHHOMN
teopun. Kinaccudukarms
OCHOBaHUH. XUMUYECKUE
CBOMCTBA OPraHUYECKUX U
HEOPraHUYECKUX
OCHOBaHHII.
Jlemoncmpayuu. Konnekius
LIEJI0YEN 1 aMUHOB.
BzaumoneiictBue napos
KOHIICHTPUPOBAHHBIX
pacTBOPOB COJISTHOM
KHUCJIOTHI 1 aMMHaKa («IbIM
6e3 orus»). [Tonyuenue
aMMHaKa ¥ U3y4eHHE eTo
CBOJCTB.

Jlabopamopnvie onvimai.
ITonyyenue
HEPaCTBOPUMOTO
TUAPOKCHU/IA U €T0
B3aUMOJIEVCTBUE C KUCITOTOMN

OHI/ICBIBaTb HeOpFaHI/IquKI/Ie OCHOBAHUA B
cere TO/I.

XapakTepru3oBaTh CBOMCTBA OPraHUYECKUX U
HEOPraHUYECKHX OCCKUIOPOIHBIX
OCHOBAHMI B

CBETE MPOTOHHOU TECOPHUH.

[IpoBoUTH, HAOTIOATH M OMKUCHIBATH
XI/IMI/I‘-IGCKI/Iﬁ BKCHepI/IMeHT
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26 AmboTepHbIe COCTMHEHUS Heopranuueckue XapakTepu30BaTh OpraHM4eCKUe 1 T 17.03.22
HEOPraHUYECKUE U amM(OTepHBIE COCTUHEHUS: Heoprannueckue aM(poTepHble coenuHeHuss | ©
OpraHNu4eCcKue OKCHJIbI U TUIPOKCHUJIBI, — KaK BEILleCTBa C IBOMCTBEHHOU (pyHKIIMEH ;
UX CBOICTBA U MOJIyYE€HUE. | KHCIOTHO-OCHOBHBIX CBOMCTB. o
AMpoTepHble opraHndeckie | ApryMeHTHUpOBaTh CBOMCTBA aMUHOKHCIIOT u
COEIMHEHUS Ha IpUMEPE Kak aM(OTEpHbIX OPraHUUECKUX i
aMUHOKHCIIOT. [lenTuabl M1 | COEAMHEHHUN.
NENTUAHAS CBA3b. PackpriBaTh Ha OCHOBE MEXIPEAMETHBIX a
Jlemoncmpayuu. Paznudnasie | cBsi3el ¢ OMOIOTUEH POJIb AMUHOKHCIIOT B P
CIIy4au B3aMMOJEHCTBUSA OpraHHu3aluy KU3HU 0
pacTBOPOB COJIEH ATTFOMUHUS H
CO IIENT0YBIO. T
Jlabopamopuvie onvimai. i
[Tonyyenue amdoTepHOTrO b
TUIPOKCHU/IA U U3YUYEHUE €T0 H

CBOWCTB

)
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Conn

Knaccudukanus comnei.
JKECTKOCTH BOIBI U CIIOCOOBI
eé€ yctpanenus. [lepexon

XapaKTepI/BOBaTB COJIKM OPraHUYCCKUX U
HCOPTaHNYCCKUX KHUCIIOT B CBETEC TCOPUH
BHCKTPOJII/ITI/I‘ICCKOI\/II AUCCoranuu.

< = 0 |2

24.03.22
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KkapOoHaTa B ruipokapOoOHaT
u obparHo. O0mume
XUMHUYECKHUE CBOMCTBA
coJieil.

Jlemoncmpayuu. Ilonyuenue
JKECTKOH BOJIBI U
yCTpaHEHHE €€ )KECTKOCTH.
Jlabopamopnwie onvimoi.
[IpoBeneHune kaueCTBEHHBIX
peaKkIuii Mo onpeIeIeHUI0
coCTaBa COJIH.

CooTHOCUTB NpeACTaBUTENEN cosel
OpPraHWYECKUX U HEOPraHUYECKUX KUCIOT C
COOTBETCTBYIOIIEH KIIaCCU(PUKAITMOHHON
TPYIION.

XapakTepru3oBaTh KECTKOCTh BOJIBI U
npeJiarath CrocoObl €€ ycTpaHeHHUs!.
OnwuceiBaTh 00IIME CBOWCTBA COJICH B CBETE
TO/I.

ITpoBoaMTH, HAOJIIOATh U OIIUCHIBATH
XUMUYECKUM KCIIEPUMEHT

M E T O S H 0T RS W M= Ty c oo g o M PE m T e e Hm 0T A = = H
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28 [TpakTuaeckast padorta No 2. Pemenue [TnarupoBaTh, MPOBOIUTH, HAOIOIATH U T 7.04.22
Pernrenue sKcriepuMeHTaIbHBIX OKCIEPUMEHTAIBHBIX 33724 | OIMHCHIBATH XUMHUYCCKHM SKCIICPUMEHT C ©
K
3a1a4 1mo reMe «BemecrBa u ux | 1o Teme: «BermecTsa u ux COOJTIOICHUEM TTPABHUJ TEXHUKH y
CBOMCTBa» CBOMCTBa» 0€3011acHOCTH ol
nu
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29 [ToBTOpenue u 06o61IeHne TeMbl | TecTupoBaHue, peleHue BBINONMTHATE TECTHI, peliaTh 3aa4u U T 14.04.22

3aJa4 ¥ yIpaXHEHUH 1o YIpaKHEHUS 110 TEME. ©
TeMe [TpoBOIUTH OIIEHKY COOCTBEHHBIX ;
JOCTH)KEHUI B YCBOGHHH TEMBI. o

KoppekTupoBars CBOM 3HaHUS B "

COOTBETCTBUH C IUIAHUPYEMBIM pe3yJIbTaToM | H
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30 Konrponsnast ~ paGota  Ne 21.04.22
«BeniecTBa U UX CBONCTBa»

31-34 | Tema 4. Xumust © COBPEMEHHOE
obmecTBo (4 )

31 XuMHUYecKast TEXHOJIOTHS [ToHsATHE 0 XUMHYECKOM XapakTepu30BaTh XUMHUECKYIO TEXHOJIOTHIO | 1| 28.04.22
TEXHOJIOTHH. XUMUICCKHEC KaK MPOW3BOJIUTEIBHYIO CHITY OOIIeCTBA. N
peakuuu B IPOU3BOJICTBE OnuceIBaTh XUMHUYECKHE MTPOLIECCHI, ;
aMMHaKa ¥ METaHOJIa. JIeKallre B OCHOBE MIPOU3BOJICTBA aMMHAKa |
OO6mas knaccupuKalMoOHHas | 1 METaHOJIa, C TIOMOIIBIO POJTHOTO SI3bIKA U u
XapaKTePUCTHKA PeaKIui SI3BIKA XUMUH. i
CHUHTE3a B POU3BOJCTBE YcTaHaBIMBaTh aHATIOTHH MEXAY ABYMS
3TUX MPOAYKTOB. HayuHbie | MPOM3BOJCTBAMMU. a
MIPUHIIMIIBL, JIeXKAIUe B DopMyIMpOBaTh OOLIME HAYYHBIC IPHHLMIIBL |
OCHOBE TIPOU3BOJICTBA XUMHUYECKOTO TTPOU3BOJICTBA 0
aMMHaKa ¥ METaHoJIa. H
CpaBHeHHE 3TUX T
MIPOU3BO/ICTB. i
Ilemoncmpayuu. Monenun b
MIPOMBIIIIJICHHBIX YCTAaHOBOK H
MIOJTyYEHUSI CEPHOU KUCIIOTHI bl
U CHHTE3a aMMHaKa i
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32 XuMHYeCKasi TpaMOTHOCTb Kak MapkupoBKa yIakOBOUHBIX | APryMEHTHUpPOBaTh HEOOXO0AUMOCTh T 5.05.21
KOMITOHEHT O0IIeH KyJIbTYpPhI MaTepUAIOB, JICKTPOHUKU U | XMMUYECKON IrPaMOTHOCTH KaK KOMIOHEHTa | ©
YeJoBeKa OBITOBOI TEXHUKH, OOIIEKYIbTYpPHOU KOMIIETEHTHOCTH ;
HKOJIOTUYHOTO TOBApa, YeJI0BeKa. 1
MPOAYKTOB MUTAHUS, YMeTb nony4yatb HEOOXO0IUMYIO u
ATHKETOK TI0 YXOIy 3a MHPOPMAIIHIO C MAPKUPOBOK Ha yIaKOBKax | i
OJICKTIOM. Pa3IMYHBIX TPOMBIIIJICHHBIX U
Hemoncmpayuu. MIPOIOBOJILCTBEHHBIX TOBAPOB a
BuneodparmeHTsl U crnaiasl P

O CTEIEHHU DKOJIOTUYECKON

46




YUCTOTHI TOBApaA.

Jlabopamopnvie onvimul.

N3yuenne MapkupOBOK
pa3IUYHBIX BUJIOB
MPOMBILIJICHHBIX U
IIPOJOBOJILCTBEHHBIX
TOBapoOB
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[ToBTOpEeHHE 1 0000IIEHNE
Kypca. [logsenenue utoro
y4eOHOro roja

12.05.22
19.05.22
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8. MaTepuajibHO-TEXHHYECKOE  YUeOHO-MeToAuYecKoe odecneyeHne KadnHera.

8.1.cICOK TEXHUYECKUX CPEICTB 00yueHHs B KaOuHeTe

-CTICIUATM3UPOBAHHBIN KJTacC XUMHUH (71a00paHTCKast, BHITSHKHOM 1mKad)

-CTEH/IBI:

«ITepuoamueckas cucrema J[.1. MenneneeBa»

«Tabnuia pacTBOPUMOCTH

«TexHuka 6e30MacHOCTI

«IOPTPETHI YUEHBIX-XUMHUKOBY

-XUMUYeckoe 000pyI0BaHNE U PEaKTHUBbI

-MHTEPAaKTUBHOE 00OPYOBAHUE: KOMITBIOTED, IPUHTEP, TPOEKTOP, IKPAH.

8.2. yueOHO-MeToANMYeCcKOe oOecriedeHrne KabnHera:

a) JuTepaTtypa sl yUYUTes:

INabpuensu O.C. Xumusa. Metoaudeckoe mocoOue i YIUTENs K 3aBEPIICHHON MPEeIMETHON JIMHUH
yueOnukoB ["adbpuernsia O.C. u ap. 1 1knace http://www.drofa.ru/for-users/teacher/vertical/metod10/
Xumus. 11 xknacc. bazoBsiit ypoBenb: yueOnuk / O.C.I'abpuensn. — M.: JIpoda, 2013-2018rr.
Xumus. 11 knacc: KOHTPOJIbHBIE U IPOBepOoUHbIe paboThl K yueOHuky O.C.I'abpuensna Xumus. 11
knacc. bazossiit yposens / O.C. I'abpuensn, [1.H.bepeskun, A.A.Ymakosa u ap. — 4-e us.,
crepeorurr. — M.: [Ipoda, 2015.

0) nuTeparypa Uil y4aluxcsi:
Xumus. 11 knace. ba3osslit ypoBens: yueonuk / O.C.I'abpuensa. — M.: Ipoda, 2013-2018rr.
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JIner perucrpanum n3MeHeHNH, BHECEHHBIX B pa004yl0 NporpaMmmy

Ne m\n

Jlata

Crpa-
HUIIBI C
U3MeHe-
HUSIMH

XapaKTEePUCTUKA U3MEHEHU N

PEKBU3UTHI
TOKYMEHTA,
3aKperuIsio-
Iero
W3MEHEHUS

bamums
paboTHUKA,
BHECIIIETO
W3MEHEHUS

MOJIHICH PAOOTHUK

50



51



		2022-11-24T10:21:45+0700
	Кутлан Сергей Николаевич




