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[MosicHuTENBHAS 32aIUCKA
B cucreme ecTrecTBEeHHOHAaYYHOTr0 0Opa30BaHUs XMMUS KaK YUeOHBIH MPEeAMET 3aHUMAeT BAXKHOE MECTO B TIO3HAHUU
3aKOHOB IPUPOJIBI, HOPMUPOBAHUN HAYYHOH KapTHHBI MUPA, CO3JaHMH OCHOBBI XMMUYECKHX 3HAHHN, HEOOXOTUMBIX
JUIsl TIOBCETHEBHOM KU3HH, HABBIKOB 3JI0POBOT0 M OE30MaCHOTO ISl Yel0OBeKa U OKpY’Kalollel ero cpeabl oopasa
YKU3HH, a TAKXKE B BOCIIMTAaHUH IKOJIOTNYECKON KYJIBTYpHI.
VYcnemHocTs U3y4eHUs] XUMHHU CBSI3aHa C OBJIAJICHUEM XUMHUYECKHM SI3BIKOM, COONIOICHUEM MpaBmil O€30MacHOM
paboThI TPH BHIMOTHEHNH XMMUYECKOT0 KCIIEPUMEHTa, OCO3HAHHEM MHOTOUYHCICHHBIX CBSA3EH XUMUHU C IPYTUMH
MpeaMeTaMy HIKOJIBHOTO Kypca.
[IporpaMma BKiItOYaeT B ceOsi OCHOBBI HEOPTaHUYECKON M OpraHUYecKON XUMUH. | TaBHOW Meel mporpaMMbl
SIBIISIETCS cO37jaHre 0a30BOTr0 KOMITJIEKCA OTIOPHBIX 3HAHUH MO0 XUMHUH, BBIPAKEHHBIX B (HOPME, COOTBETCTBYIOIICH
BO3pacTy 00yJaroIInuXCsl.
B conepxanuu naHHOrO Kypca MpeAcTaBiIeHbl OCHOBOIOJIATAIONINE XUMHUYECKHE TEOPETHIECKHE 3HAHUS,
BKJTIOYAIOIIHME U3yUYEHHE COCTaBa U CTPOEHHUS BEIIECTB, 3aBUCUMOCTH X CBOWCTB OT CTPOEHUS, IPOTHO3UPOBAHHE
CBOICTB BEIIECTB, UCCICAOBAHUE 3aKOHOMEPHOCTEW XUMUYECKUX IIPEBPAILEHUM U ITyTEH YIIPaBICHUS UMU B LIEIAX
TIOJTyYEHHsI BEIIECTB U MaTEPHUAJIOB.
Teopernueckyto OCHOBY U3y4EHHsI HEOPTraHMUECKOW XUMHUU COCTABJISIET aTOMHO-MOJIEKYIISIPHOE yUEHHE,
ITepuognueckuii 3axkoH .M. MeHnneneeBa ¢ KpaTKUMHU CBEIEHUSIMUA O CTPOEHHM aTOMa, BUJIaX XUMUYECKOM CBSI3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUIECKUX PEaKIni.
B n3ydennn kypca 3HaUATENbHAS POJIb OTBOAUTCS XHMHUECKOMY 3KCIIEPUMEHTY: TIPOBEICHUIO MPAKTUYECKUX 1
nabopaTopHBIX paboT, OMMCAHHUIO PE3YIILTATOB YUEHHUECKOT'0 IKCIIEPUMEHTA, COOIO/ICHUI0 HOPM U TPaBHII
Oe3omacHol paboThl B XUMUYECKOW J1a00paTOPHH.
Peanmuzamus 1aHHOM IpOrpaMMEI B Iporiecce 00yUIeHUS TTO3BOJIUT 00yUYaOIUMCSI YCBOUTH KITFOUEBBIC XMMUIECKIE
KOMIIETEHIINH | MTOHATH POJIb M 3HAYEHNE XUMUU CPEAH JPYTUX HAYK O TIPUPOJIE.
Uzyuenne npenmera «XuMus» B 4aCT (OPMUPOBAHHS Y O0YYAIONIUXCS HAYYHOTO MUPOBO33PEHNUS, OCBOCHHS
00IIeHayYHBIX METOIOB (HAOII0IeHN e, M3MEPEHHE, DKCIICPUMEHT, MOICTTMPOBAHIE), OCBOCHUS MTPAKTHIECKOTO
MIpUMEHEHNS] HAYYHBIX 3HAHUH OCHOBAHO Ha MEXITPEIMETHBIX CBA3SIX ¢ mpeaMeramu: «buomorus», «I eorpadusy,
«Hcropusay, «Jlutepatypan, «MaTtematnkay, «OCHOBBI 0€30MaCHOCTH KU3HEACATEIIBHOCTHY, «PyCCKUH S3BIKY,
«Dusukay», « IKOIOTHI.

IliianupyemMble pe3yJibTaThl 0CBOCHUA 00y4alOIMMUCH XumMuu B 8-9 Kiaccax

JIMYHOCTHBIMHU Pe3YJbTATAMHU U3YUYCHUS MPEIMETA « XUMUSD) ABJISIOTCS CIEAYIONIUE YMEHHUS:

Oco3HaBaTh €IMHCTBO W IEJIOCTHOCTh OKPY)KAIOIIEr0 MHpPA, BO3MOXHOCTH €ro IO3HAaBAEMOCTH M

00BSICHUMOCTH Ha OCHOBE JIOCTHKEHUN HAYKH.

[TocTeneHHo BeICTpanBaTh COOCTBEHHOE 11EJIOCTHOE MUPOBO33PEHHUE:

OCO3HaBaTh MOTPEOHOCTP W TOTOBHOCTh K C€aMOOOpa30BaHWIO, B TOM 4YHCI€ M B paMKax
CaMOCTOSTEIBLHON ACATEILHOCTU BHE IIKOJIBI;

OIICHUBATD KU3HCHHBIC CUTYAIMH C TOYKH 3PCHHS 0€301MacHOro 00pa3a >KU3HU U COXPaHEHUS 3I0POBbS;

OLIEHUBATh SKOJOTUYECKUN PUCK B3aUMOOTHOIIIEHUUN YEJIOBEKA U IPUPOIbI.

BriOupaTh MOCTYIKM, HAIEIEHHbIE HA COXpaHEHHE M OEpeKHOE OTHOIICHHWE K MPUpOJie, OCOOECHHO
KUBOHM, wu30eras MPOTHUBOMOJOXKHBIX TIOCTYIKOB, IIOCTETIIEHHO Yydachb UM OCBaWBas CTPAaTETHI0
PauMOHAIIBHOTO IPUPOIOTIOIB30BAHHUS.

Cpeocmeom pa3zeumusi JTUYHOCTHBIX PE3YJIbTAaTOB CIIy)KaT y4eOHBIH MaTepuan U NPOAYKTUBHBIE
3a/laHusl yueOHUKa, HalleJIeHHbIe Ha 6-10 JIMHUIO Pa3BUTHS — YMEHHE OLICHHWBATh TMOBEJCHHE YENOBEKa C
TOYKH 3PEHUS XUMHUUYECKOI 06€30MacCHOCTH MO0 OTHOIICHHIO K YEJIOBEKY U MPUPO/IE.

MeTanpeaMeTHBLIMH pe3yIbTaTaMHU U3ydeHUs! Kypca «XUMHUs sIBIsIeTCS GOPMUPOBAHNE YHUBEPCATBHBIX
yueOHbIx neiicteuil (YY]I).

Pecynamusnvie YYI.

CaMmocTosaTenbHO OOHapyXHBaTh U (OPMYITHPOBATH Y4eOHYIO MpOOIEeMy, ONMpPEAeNnsaTh Leidb yueOHOI
NeSITeNbHOCTH, BEIOUPATh TEMY MPOEKTA.

BeigBurate BepcMH  pellieHuss MpoOJIeMbl, OCO3HaBaTh KOHEYHBIH pe3yiabTaT, BBIOMpATh W3
MPEIIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEJICTBA JOCTHIKEHHUS LIEIH.

CocTaBnsaTh (MHAMBUAYAIBLHO WK B TPYIIIE) MIIAH PEIIeHUs MPOoOIeMbl (BBITIOTHEHUS TPOCKTA).

Paboras mo muiaHy, cBepsATh CBOM ACWCTBUS C LIENBIO U, MPU HEOOXOTUMOCTH, UCIPABIATH OUIMOKU
CaMOCTOSTENBHO.

B nmuanore ¢ yautenem COBEpIIEHCTBOBATH CAMOCTOSATEIHHO BRIPAOOTAHHBIE KPUTEPUHU OLICHKH.

CaMmocTosaTenbHO OOHapyX uBaTh W (GOPMYTUPOBATH MPOOIEeMYy B KIACCHOW W WHAMBHIYAITHHOMI
y4eOHO J1esITEebHOCTH.




BoiaBurate Bepcuu  pelieHuss poOJIEMbl, OCO3HaBaTh KOHEYHBIM pe3yibTaT, BbIOMpaTh U3
IIPEI0OKEHHBIX U UCKaTh CAMOCTOSTEIbHO CPEJCTBA JIOCTHKEHUS LEIIH.

CamocTosITeIbHO 0CO3HABATh MPHUYMHBI CBOETO YCIIeXa MM HEYyCIeXa U HaXOJUTh CIOCOOBI BBIXOJIA U3
CUTYallM1 HeycIeXxa.

Cpeocmeom gpopmuposanus peryasTUBHBIX Y'Y ]l CIyKaT TEXHOJIOTHS MPOOJIIEMHOTO TMAJIOTa Ha JTare
M3yYeHHs HOBOTO MaTepHaja M TEXHOJOTHS OLEHHBAHMUA OOpa30BaTENBbHBIX TOCTHKEHUN (YdeOHBIX
YCIIEXOB).

lloznasamenvhnvie Y V/I:

AHanmM3upoBaTh, CPABHUBATH, KIIACCUPHUIIMPOBATH U 0000IaTh (DAKTHI U SBICHUS. BBISABIATH MIPUYNHBI
U CJIEJICTBUS IPOCTHIX SBJICHUN.

OcymiecTBiIATh CpaBHEHUE, CEpHALMI0 U KIacCU(PUKAIMIO, CAMOCTOSITEIbHO BBIOMpas OCHOBAHUS U
KPUTEPUHU JIJIsl YKa3aHHBIX JIOTUYECKUX ONEPALUA; CTPOUTDH KilacCU(UKAIMIO HA OCHOBE IMXOTOMHYECKOTO
neneHus (Ha OCHOBE OTPULIAHUA).

CrpouTh J0rHuecKoe pacCyx AeHNe, BKIIIOYAIOIee YCTAaHOBIEHNE IPUYNHHO-CIIEICTBEHHBIX CBA3EH.

CozniaBaTh CXeMaTUYECKHE MOJIEIU C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTA.

CocTaBiTh TE3UCHI, pa3lIMYHbIe BUIbl IUIAHOB (MPOCTBIX, CIOXKHBIX M T.1.). IIpeoOpa3oBbiBaThH
WH(pOpPMAIIMIO U3 OJTHOTO BUJIA B APYTOi (TAOJIUILY B TEKCT U TIP.).

BrruuThIBaTh BCE YPOBHHM TEKCTOBOM MHGOPMAITUH.

YMeTh ompenensTb BO3MOXKHBIE HCTOUYHUKM HEOOXOJMMBIX CBEICHHM, MPOU3BOIUTH IMOUCK
nH(pOopMaliY, aHATM3UPOBATh U OLIEHUBATh €€ JT0CTOBEPHOCTb.

YMeTh HCIoNb30BaTh KOMIIBIOTEPHBIE M KOMMYHUKAlIMOHHBIE TEXHOJIOTUM KaK HWHCTPYMEHT IS
JOCTHKEHHSI CBOMX Ilesield. YMeTh BBIOMpATh aJeKBaTHBbIE 3a/lade HHCTPYMEHTAJIbHBIE MPOrPaMMHO-
anmnapaTHbIe CPEJICTBA U CEPBHUCHI.

Kommynurxamusnvie YV/I:

CaMOCTOATENHbHO OPraHU30BBIBaTh y4eOHOE B3aMMOJCHMCTBHE B Tpymie (ONpeaesiarTh oO0Iiue e,
pacnpeensiTh poju, T0roBapuBaThCs APYr € APYroM U T.1.).

OTtcTauBas CBOIO TOUKY 3pEHHUS], IPUBOAUTH aPTyMEHTHI, MOATBEPkKAast UX (paKTamHu.

YMeTb B3IISIHYTh Ha CUTYALMIO C UHOM MO3ULUHU U I0TOBApPUBATHCS € JTHOAbMU UHBIX TO3ULIMMN.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y]J[ ciayxkaT TeXHOJOTHUS TPOOJIEMHOTO aMajiora
(moGyxaamuil U MOABOAAIIMN Auanor) U paboTa B MajibIX Ipynmnax, TakKe HCIOJIb30BaHUE HA YpOKax
3JIEMEHTOB TE€XHOJIOTUU IPOJYKTUBHOIO UYTEHUSI.

IlpeaMeTHbIe Pe3yJbTAThI:
BpInyCKHMK HAyYUTCS:
® XapakTepru3oBaTb OCHOBHBIC METO/bI IIO3HAHUA! Ha6J'IIOI[CHI/Ie, HU3MEPEHUE, OKCIICPUMEHT,
® OITMCHIBAThH CBOMCTBA TBEPABIX, XKUJIKUX, Fa3006paSHBIX BCUICCTB, BBIACIIAA NX CYIIECTBECHHBIC ITPU3HAKH,
® DACKpBIBATb CMBICII OCHOBHBIX XHMHYECKUX THOHATHH «aTom», «MOJICKYJiay, «XUMHAYECKUH DJIEMCHT,

«IIPOCTOE€ BEIIECTBO», «CIOXHOE BCIICCTBO», «BAJCHTHOCTb», «XUMHUYCCKasg pEaKUus», HCHOJIb3ysd 3HAKOBYIO
CUCTEMY XUMHHU,

® pacKpBIBaTh CMBICI 3aKOHOB COXPaHEHHS MACCHI BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOM
TEOpHH;

pa3nuyaTh XUMHYECKUE U (PU3HUIECKHUE SBICHUS;
Ha3bIBaTh XUMHUYECKUE 3JIEMEHTHI;
OIPEIENSTh COCTAB BELIECTB 10 UX (popMynam;
OIPEIENSTh BaJIEHTHOCTh aTOMa 3JIEMEHTA B COCAMH EHUSIX;
OIPEIENATh THII XUMUYECKUX PEaKIHii;
HA3bIBAaTh MPU3HAKH U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHA;
® BBIABISTH NPU3HAKH, CBHUJETENBCTBYIOUIME O MPOTEKAHMM XMMHYECKOM PpEaKUMH NPU BBIIOJIHEHUU
XMUMHYECKOTO OITBITA;
® COCTaBIATH (hOpMyIbI OMHAPHBIX COSNMHEHUH;
COCTaBIISITh YPAaBHEHUS! XUMHUECKUX PEAKLIUH;
co0ioaaTh npaBuiia 0e30MacHoi paboThl IPU MPOBEIEHUH OIIBITOB;
MOJIb30BATHCS J1a00PaTOPHBIM 000PYIOBaHUEM U TTOCYI0M;
BBIYHCIISTH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB;
BBIYUCIISATH MACCOBYIO JIOJII0 XUMHUYECKOT0 3JIEMEHTa 10 (YOpMYyIie COSINHEHHUS;
BBIUUCIIATh KOJNIMYECTBO, OOBEM WJIM MacCy BEIIECTBa MO KOJIWYECTBY, 00BbEMY, MAcce PearcHTOB HIIU
MIPOAYKTOB pEaKklnu;




OKCHJIOB,
[ )
[ )
[ )
BEILIECTB;
[ )
[ )
[ )

XapaKTepu30BaTh (PU3NYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KMCIOPOAA ¥ BOAOPO/A;
HOJIy4aTh, COOMPATh KHCIOPOA U BOIOPOL;

pacro3HaBaTh ONBITHBIM IYTEM ra3000pa3Hble BELECTBA: KUCIOPO, BOJOPOL;

pPacKpbIBaTh CMBICH 3aKOHA ABOTaipo;

PacCKpBIBaTh CMBICH MOHSATHH «TEMI0BOM 3P HEKT peaknny, «KMOIIAPHBIH 00BeM»;
XapaKTepu30BaTh (PU3NYECKUE U XUMHUYECKHE CBOHCTBA BOJIBL;

PacKpbIBAaTh CMBICI IOHATHUS «PacTBOPY;

BBIUUCIIATH MACCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

IIPUTOTOBJISITh PACTBOPBI C ONPENEIEHHON MACCOBOM JOJIEH paCTBOPEHHOIO BELIECTBA;

Ha3bIBaTh COCAMHCHU N3YUCHHBIX KJIIACCOB HCOPraHNMYCCKUX BCUICCTB,

XapakTepu30BaTh (HU3NUECKHUE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB:

KHCJIOT, OCHOBAHUM, COJICH;

ONpeACIATh NPUHAMJICKHOCTb BEIICCTB K ONIPEACIICHHOMY KJIaCCy COGﬂHHeHHﬁ;
COCTaBJIATh (I)OpMy.]'IbI HCEOPraHNYCCKUX COGI[I/IHCHI/Iﬁ HU3Y4YCHHBIX KJIACCOB;
MMPOBOAWUTE ONBITHI, MOATBEPKAAIOMINEC XUMHNYCCKUC CBOMCTBa HN3YUYCHHBIX KJIACCOB HCOPraHMYCCKUX

pPacIo3HaBaTh OIMBITHBIM ITyTEM PACTBOPHI KMCIOT U IIET0Yei 110 M3MEHEHHIO OKPaCKH MHANKATOpPa;
XapaKTepu30BaTh B3aMMOCBSI3b MEXY KJacCaMHU HEOPTaHWYECKUX COEANHEHUH;

packpsiBath cMbich [lepuonnueckoro 3akona /[.1. MeneneeBa;

OOBSICHATD (PU3MUECKUI CMBICI aTOMHOTO (IOPSAKOBOrO) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEPOB

IpyIIlbl U epuofa B nepuoaudeckoi cucreme .M. Menneneesa;

OOBSICHATD 3aKOHOMECPHOCTH H3MCHCHUA CTPOCHHUSA aToOMOB, CBOMCTB DJIEMCHTOB B npeaciax MalibIx

TIEPUOJ0B U TJIaBHBIX ITOATPYIIIT;

XapaKTEepru30oBaTb XUMUUYCCKHUEC DJICMCHTHI (OT Bogopoaa a0 KELHBIH/I)I) Ha OCHOBC HX IIOJOXCHHSA B

nepuoanyeckoit cucreme .M. MeHaeneeBa 1 0OCOOCHHOCTEH CTPOCHHSI UX aTOMOB;

COCTaBJISITh CXEMBI CTPOCHHUS aTOMOB TepBEIX 20 351eMeHTOB nepuomudeckon cucremsl [[.1. Menneneena;
PacKpBIBATh CMBICI TIOHATHH: «XUMHYECKAs! CBSI3bY, «3JIEKTPOOTPUIIATENEHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3UYECKHMX CBOMCTB BEIECTB OT THIIA KPUCTAJUIMICCKON PEIICTKH;
OIIPENEeNATh BUJl XUMUYECKOH CBSI3U B HEOPTAHMUECKUX COCTIMHEHMSIX;

1300pakaTh CXEMBI CTPOSHHS MOJIEKYJT BEIIeCTB, 00Pa30BaHHBIX PA3HBIMHU BHIAMH XUMUYECKUX CBS3EH;
pPacKpbIBaTh CMBICT TIOHATHH «HOH», «KATHOH», «AHHUOHY», «JIIEKTPOIUTHDY, «HEIIEKTPOIUTHDY,

(QIICKTPOIUTHYECCKAA AUCCONUAlNsA», «OKHUCIHUTEIb)», «CTCIICHb OKHCIICHUS) «BOCCTAHOBUTEIIL», «OKHUCICHHEC),
«BOCCTAaHOBJICHHC),

OTIPEICIIATh CTEIIEHb OKUCIICHHS aTOMa dJIEMEHTa B COCAMHCHUH;
PACKpBIBATH CMBICI TEOPHUH IJICKTPOTUTHICCKON THCCOITHAITIH;

COCTAaBIISITh YPABHEHUS AJIEKTPOJIUTUYECKON AUCCOLIMAaUU KUCIIOT, HIENI0YEH, COTei;

OOBSICHATD CYITHOCTB MPOIIECCa IIIEKTPOIUTHYECKON AUCCONMAIINY M PEAKITNil HOHHOTO OOMEHa;
COCTaBJIATH MTOTHBIE U COKpAIlEHHBIC HOHHBIC YPaBHEHUS peakiii OOMEHa;

OIIpPENeNATh BO3MOXKHOCTD MTPOTEKaHUS peaKIlnii HOHHOTO OOMEeHa;

MIPOBOJIUTH PEaKIINH, IIOATBEPKIAIONINE KAUeCTBEHHBI COCTaB PAa3INYHBIX BEIIECTB;

OIIPENEeNATh OKUCIUTENh U BOCCTAHOBUTEIID;

COCTaBJIATh YPaBHEHUS OKHCIUTEIHHO-BOCCTAHOBUTETHHBIX PEAKITHIA;

Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKON peakIlnu;

KJIACCU(UIIMPOBATh XUMUUYECKHE PEAKITUH 110 Pa3THIHBIM MTPU3HAKAM;

XapaKTepu30BaTh B3aMMOCBSI3b MEX/y COCTABOM, CTPOSHHEM U CBOMCTBAMH HEMETAILJIOB;

MIPOBOJIUTH OIBITHI IO TIONYYEHUIO, COOMPAHUI0 M H3YYEHUI0 XUMHUYECKHX CBOWCTB Ta3000pa3HBIX

BCHICCTB: YIJICKUCJIIOI'O ra3a, aMMHaKa,

pacrio3HaBaTh OIBITHBIM ITYTEM ra3006pa3HHe BC€IICCTBA: er'IeKHCJ'IBIfI ra3 1 aMMHaK;
XapaKTCpHU30BaATh B3aMMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaMH MET aJlJIOB,
Ha3bIBATh OPraHUYCCKUC BCUICCTBA I10 UX (bopMyne: MCTaH, 3TaH, 3TUJICH, MCTAHOJI, 3TaHOJI, ITIMLICPUH,

YKCyCHasd KUCJI0Ta, aMUHOYKCYCHAs KUCJI0TAa, CTCApUHOBAA KHUCJIOTA, OJICMHOBAA KUCJIOTA, INIFOKO34a,

OLCHHMBATDH BIIMAHUC XUMHWYCCKOI'O 3aIrpA3HCHUA Opr)KaI-O]J.[Gﬁ Cp€abl HA OpTraHU3M YCIIOBCKA,
rpaMOTHO 06paH.[aTBC$I C BCIIECTBAMU B HOBCCHHCBHOfI KH3HHU
onpeaAciiaATb BO3BMOKHOCTb MMPOTCKAHU A peaKL{I/Iﬁ HCKOTOPBIX HpC,I[CTaBPITGHGﬁ OPraHnvYCCKUX BCIICCTB C

KHCJI0PpOAOM, BOAOPOAOM, MCTAJlJIaMH, OCHOBAaHHUAMHU, raJIOTCHAMU.
BBIIIyCKHI/IK IMOJYYHUT BO3ZMOKHOCTb HAYUUTHCH:

8b1068U2AMb U npoeePAMb SKCNEPUMERMAIIbBHO cUNOme3bl 0 XUMUYECKUX ceoticmeax eewecme Ha OCHoee




ux cocmaea u Cmpoerust, ux cnocobrocmu ecnynams 6 XumMudecKue peakyuu, o xapakmepe u npoaykmax pasiudnsvlix
XUMUYECKUx peakt;uﬁ;

® Xapakmepuzoeams eewjecmed no cocmaey, CmMpoeruro u CGOﬁCWl@aM, ycmaxnaeiueamsb HNPUYUHHO=
cnedcmeeHmble Ces3u Meofcdy OaHHbIMU xapakmepucmukamu eeujecmed,

® cocmaejisiimb MOJEKYIAPHbLE U NOJIHblE UOHHbLE YPABHEHUSA NO COKPAULeHHbIM UOHHbIM YPDAGHEHUAM,

®  IpocHO3Upo6antob cnocobrocmo eeuyecmea  nposeiAimb  OKUciumeilbrvle Uik 60CCMAHOBUMENIbHbLE
ceoticmea C yuenmom cmenenetl OKUCIeHUs. oJleMeHmoe, GXO()}IM/[LLX 6 e2o cocmae,

® cocmaeniAimo YpaeHeHUA peakuuﬁ, coomeemcmeyrouux nocnedo8amenrbHOCmu
HeopeaHUuvyeCcKux eeecme pasjiuinblx Kiaccos,

® gul0BU2AMb U npoeepsimsb IKCNEPUMEHRMANIbHO 2Unomessbl O pe3yibmamax 6030€liCmeus pasiudurnsvlx
gbakmopoe HA U3MEHEHUe CKopocmu XUMUYeCcKou peaxkyuu,

® UCnoJjib3o6amb l’lpu06p€m€HHbl€ SHAHUsL OJIs1 IKOAOSUHECKU cpamomHoco noseoeHust 6 OprDdeiOlMel:i

npespawyeHutl

cpede;

® UCNONBL308AMb NPUOOPEMEHHble KI0Yeble KOMNeMeHYuu Npu GblNOJIHEHUU NPOeKmos U yu4eOHo-
UCCIe008aMENbCKUX 3A0aY NO USYYEHUIO CEOUCE, CHOCOD08 NOLYYEeHUs U PACNO3HABAHUS GeUjecme;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCax;

®  KpUMuU4ecKu OMHOCUMbCS K NCEBOOHAYYHOU uHpopmayuu, HedoOpOCo8ecmHOU peKiame 6 Cpeocmeax
Maccosotl ungopmayuu;

®  0CO3HABAMD 3HAUEHUE MEOPEMUYECKUX 3HAHULL NO XUMUU 0151 NPAKMUYECKOU 0esimenbHOCMU Yel06eKd;

® co30agamv MOOeIU U cXembl O peulenus Y4eOHuIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb
Heobxooumocms cobI00eHUs NPpeOnuUcanuil, Npeolacaemvbix 8 UHCMPYKYUIX HO UCNOTb30BAHUIO JIeKAPCME, CPedCcms
ObLIMOBOU XUMUU U Op.

TEMATHYECKOE IINIAHUPOBAHMUE 8 KJIACC

No Tema Konuuecmeo Konuuecmeo | Konuuecmeo
membul uacog KP Vil
1 IlepBOHaUaIbHBIE XUMUUECKUE TTIOHATHS 23 1 2
2 Kucnopon. Bogopon 9 2
3 Bopa. PactBopsr 12 1 1
4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COEANHEHUH 12 1 1
5 Crpoenue aroma. [lepuoanyeckuii 3ak0H 1 EpHOTUUECKAs 6
crucTemMa XxumMudeckux ayemenToB J[.M. MenneneeBa
6 6. CtpoeHue BemecTs. X1MMUUECKas CBSI3b 6 1
Hroro 68 4 6
TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC
No Tema Konuuecmeo | Konuuecmeo | Koauuecmeo
memul uacoe KP 1P
1 Knaccudukarwst XMMIYECKHUX PeaKIIiii 5 1
2 XUMHYECKHE PEAKIINK B BOJAHBIX PacTBOpax 8 1 1
3 Hemeramns! IV — VII rpynn 1 ux coequHeHns 30 1 4
4 Meraiiel 1 UX COSIUHEHUSA 14 1 1
5 [lepBoHayanbHble cBeeHNS 00 OPraHUYECKUX 11 1
BEIIECTBAX
Hroro 68 4 7




KasiengapHo-remaTnyecKkui 1iaH 8 kiace

No No Tema ypoka Cooeporcanue npumepnou OOIT
ypoKa | ypoka 000 (B pedauuu
no no npomoxona Ne 1/20 om 04.02.2020 ghedepanvrozo
YUeOHO-MemoouecKko2o 00beOuHeHus no oouemy
niany meme obpaszoeanuio)
1. IlepBoHayaIbHBbIe XUMHUYECKUE MOHATHS
1 1 [Ipenmer xumuu. BenjectBa u X IIpenmer xumuu. Tena u sewyecmaa.
CBOIiCTBa
2 2 MeToapl ITO3HAHUS B XUMUH OcHosHble MemoObl NO3HAHUSL:
HabaroeHue, usmepeHue, IKCNePUMeHm.
3 3 [paktudeckas padora 1 [Tpuemsr JlaGopaTopHOEe 000pYIOBaHHE W TIPHUEMBI
0e30macHO¥ pabOTHI ¢ obOpamenus ¢ HuM. [lpaBuna Ge3zomacHOM
000py/I0BaHNEM U BEIIECTBAMHU. paboThl B XMMUYECKOH 1ab0opaTopuu.
Crpoenue niaMeHH.
4 4 YucTele BeecTBa U CMECH. YucTele BENeCTBAa U CMECH.
5 5 IIpakTnueckas padora 2. Ouncria Crioco0bI pasaeneHust cmecei\ OurcTka
3arpsI3HEHHON TOBAPEHHOW COJIH. 3arpsiI3HEHHON TOBAPEHHOW COJIH.
6 6 dusnyeckue U XUMUYECKHE ABJICHNS. | DU3NUecKHe U XUMUYECKHE SIBJICHHUS.
XUMHUYecKre SBICHUS.
7 7 ATOMBI, MOJICKYJIBI I HOHBI AtoM. Mouekyna
8 8 BemectBa MoJIeKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS
9 9 [IpocThie U CIOKHBIE BEIIECTBA [IpocThie U CIOXKHBIE BEIICCTBA.
10 10 XUMHYECKUE DJIEMEHTEI XUMHYECKUH 3JIEMEHT
11 11 OTHOCHUTEeNLHAsA aTOMHAas Macca OTHOCHUTENLHAsA aTOMHAast
XHMHUYECKUX DJIEMEHTOB
12 12 3HaK¥ XUMHUYECKUX DJIEMECHTOB 3HaKH XUMHUYECKUX DJIEMEHTOB
13 13 3aKoH MMOCTOSIHCTBA COCTaBa 3aK0H MOCTOSIHCTBA COCTaBa BEILIECTBA.
BEIIECTBA
14 14 Xumuueckue GOpMyIibl. Xumunueckue Gopmyisl. UHAEKCHI.

OtHocHTenbHAS MOJICKYJIIpHas
Macca

OTtHOCHTENbHAS aTOMHAs U MOJICKYJIIpHasA
MacCChbl




15 15 BreraucneHus no XuMu4ecKuM MaccoBas 401 XUMHYECKOIr'0 3JI€MEHTa B
dbopmynam. MaccoBast 1osist coequaenun.\ 1. Beraucienne MmaccoBoit
3JIEMEHTa B COCUHEHUU JIOJI XUMHYECKOTO 3JIEMEHTA 10 PopMyIie

COCIUHEHHUS.

Ycranosienue npocreiiei Gopmysbl
BEIIIECTBA 110 MACCOBBLIM JOJISIM
XHMHYECKHX DJIEMEHTOB.

16 16 BaneHTHOCTH XUMHYECKUX Banenrnoctn
JJIEMEHTOB, OIIPEJICIICHHE
BAJIEHTHOCTH DJIEMEHTOB II0
(dhopmynam WX COeTMHEHUM

17 17 CocraBienue xumuueckux Gopmyn | BaseHTHOCTS.

10 BaJIEHTHOCTHU

18 18 ATOMHO-MOJIEKYJISIPHOE YUCHHE

19 19 3aKOH COXPAHECHHS MACChI BEIIESCTB 3aKOH COXpPaHCHHS MAcChI BEIIECTB.

20 20 XUMHUYECKUE YPaBHEHHUSI 3aK0oH COXpaHEHUsI MacChl BEIIECTB.

Xumndeckue ypaBHeHus. KoadduimeHTs.
VYcnoBus v pU3HAKU MPOTEKAHMS
XUMHYECKUX PEAKIIUH.
21 21 Tubl XUMUYECKUX pEaKIHil Kﬂaccp[(l)p[[(aupm XUMHYECKHX
peaAKUU 1O pa3IUYHbIM MPU3HAKAM:
YUCIIY U COCTAaBYy UCXOJHBIX U
IMOJIYYCHHBIX BCIICCTB; N3MCHCHUIO
CTENeHEH OKHCICHHUS aTOMOB
XUMHYCCKHX 3JICMCHTOB,
IIOTJIOIICHHUIO UJIW BBIACIICHUIO
HSHEPTHH.
22 22 [ToBTOpeHME M 0000IIEHNE TTO TEME:
"[leppoHavyaibHbIE XUMUYECKUE
rnmoHaTus"
23 23 KonrpoabHasg paboTa 1mo TeMe:
"IlepBoHauaIbHBIE XUMUYECKHE
rmouaTus"
2. Kucaopoa. Bogopon

24 1 Kucnopon, ero obmas Kucnopo — XuMHUUeCKHil 3JIEMEHT U
XapaKTepUCTUKA, HAXOXKCHHE B MIPOCTOE BEIECTBO
MIPUPOJIC U TIOTyICHHE

25 2 CoiicTBa KHCIOpOIa duznyeckue U XMMUYECKUE CBOMCTBA

KHCJIOpO/a.




26 3 [Ipumenenue kucnopoa. [Tonydyenue u npuMeHEHUE KUCIOPOIA.
KpyroBopoT xucnopoaa B nmpupoe Tennosoti a2¢hpghexm xumuueckux peaxyuii.
Ionsamue 06 5k30- U SHOOMEPMUUECKUX
Deaxkyusx.
27 4 [Ipaktuueckas padota 3. [Tonydenue | [lomydyeHue u mpuMeHEHUE KUCIOPOIA.
Y CBOMCTBA KMCIIOPOJIa Tennogoti 2¢hghexm xumuueckux peaxyuil.
Ionamue 06 5k30- u SHOOMEPMUYECKUX
peaxyusx. \ 5. Tloyuenue Bogopoaa u
W3yUYEHHE €TI0 CBOMCTB.
28 5 O30H. AJUTOTpOTIHS KUCIOPOIa O30H.
29 6 Bo3ayx u ero cocras Cocmasg 6030yxa.
30 7 Bonopon, ero o6mas Bopopon — xuMudeckuii 31eMeHT u
XapaKTEePUCTHKA, HAXOXKICHHE B MIPOCTOE BEIIECTRO.
TIPUPOJIC U TIOJTyICHHE
31 8 CBolicTBa M MPUMEHEHUE BOJIOPOIA dunyeckue 1 XUMHUYECKHE CBOIICTBA
BOJIOpO/JIa.
[Ipumenenue Bogopoaa.
32 9 [Ipaktuueckas padota 4. [Tonydenue | [Tomydenue Bogopoaa B 1abopaTopHm.
BOJIOPOJIa ¥ KICCIIEIOBAHUE €T0 Ilonyuenue 600opoda 6
CBOICTB npomovinennocmu. \ 5. Tlonydenne
BOJIOPOJIa U U3YYEHHUE €ro CBOMCTB.
3. Boaga. PacTBopsbl
33 1 Bona Booa 6 npupooe. Kpyeosopom 600vl 6
npupooe. Quzuueckue u xumuyecKue
C80UCMBA 8000L.
34 2 XHUMHYECKHE CBONCTBA U Booa 6 npupooe. Kpyeosopom 600vl &
MPUMEHEHHE BOJIbI npupooe. QuzuuecKkue u xumuyecKue
C80UCMBa 8000bl.
35 3 Bona - pactBoputens. PacTBopbl PactBopsl. Pacmeopumocmo sewecms 6
600¢
36 4 MaccoBast 10711 paCTBOPEHHOTO Konnentpanuss  pactBopoB. MaccoBas

BCIICCTBA

JIOJsl  pacTBOPEHHOTO  BELIECTBA B
pactBope\3. Pacuer MaccoBoil J0JH
PaCTBOPEHHOI'O BEILIECTBA B PACTBOPE.




37 ) [pakTudeckas pabota 5. Konuenrpauuss  pactBopoB.  MaccoBas
[Ipurorosnenue pacTBopa ¢ JIOJIsI  pacTBOPEHHOTO  BellecTBa B
MAacCOBOM JI0JIEN paCTBOPEHHOTO pactBope\3. Pacuer MaccoBoil osu
BelllecTBa (COJM) pacTBOPEHHOIO BellecTBa B pacTBope.\6.
[IpuroroBnenue pacTBOpoOB c
OIIPENETICHHON MacCOBOM J0J1en
PacTBOPEHHOIO BEILIECTBA.
38 6 [ToBTOpEHUE M 00600IIEHNE TIO
temam: "Kucnopon. ['openue",
"Bonopon", "Boxa. PactBopsr"
39 7 KonTpospHast paboTa 1o teme:
"IlepBoHaYaIbHBIE XUMUYECKHE
MMOHATHUS"
40 8 KommnuectBo Bentectsa. MoJib. Monpr — enuHHIA KOJWYECTBA BEIECTBA.
Momnspras macca Mounsipras macca.
41 9 Brruncnenus ¢ ucmoisr30BaHuEM Monr — enuHHIlA KOJWYECTBA BEIECTBA.
MOHSTUH "KOJMYECTBO BEIIECTBA" 1 Monsipaass  macca.\2. BerumciaeHus 1o
"MomnspHas macca" XUMHWYECKUM YypPaBHEHUSAM KOJIMYECTBA,
o0beMa, Macchl BEIIECTBA M0 KOJIUYECTBY,
00beMy, Macce peareHTOB WM IPOAYKTOB
peaxiuu.
42 10 Breruucienus ¢ UCII0JIb30BaHIEM MoJip — enuHHIIA KOJMYECTBA BEILIECTBA.
HOHATHH "KonnuecTBO BemnectBa" 1 | Monsipuas  Macca.\2. BpruucieHust 1o
"MonsipHas macca" XUMUYECKUM YPAaBHEHUSM KOJIMYECTBA,
o0beMa, Macchl BEIIECTBA 10 KOJIUYECTRY,
00beMy, Macce peareHTOB WM IMPOIAYKTOB
peaxiuu.
43 11 3akon ABorajipo. Momnsipabiii 00beM | 3akoH ABoraapo. MosspHblii 06beM
ra3oB ra3os.
44 12 OObeMHbIE OTHOIICHUS Ta30B MPU KauecTBeHHBIE peakluu Ha ra3000pa3HbIe

XUMHUYCCKUX PCAKIUAX

BEIECTBA (xucnopon, BOJIOPOJ).
OObeMHBIE ~ OTHOLICHHWS  Ta30B  IPH
XAMHUYECKUX peakiusax.\ 2. BeraucieHus
10 XMMHUYECKHM YPaBHEHHUSM KOJIMYECTBA,
00BeMa, Macchl BEIIECTBA MO KOJHYECTBY,
00BeMy, Macce peareHTOB WJIM MPOIYKTOB
peaKiuu.

4. OCHOBHBIE KJIACCHI HEOPTAaHMYECKHUX COCANHEHUH




45

OKCHUIBI

Oxcunpl. Knaccudukarnusi.
Howmenknatypa. @usuueckue ceoticmea

OKCUO06. XUMUYECKUE CBOMCTBA OKCUIIOB.

Ilonyuenue u npumenenue oKCuoos.

46

IM'uapokcunpl. OcHOBaHUSA

OcnoBanus. Knaccudukarusi.
Howmenxknarypa. Quzuueckue ceoticmea
ocHosanuil. Ilonyuenue ocnoganuii.
XHUMHUYECKHE CBOMCTBA OCHOBAHUM.
Peakuus HeWTpanu3anuu.

47

XUMHYECKHE CBOMUCTBA OCHOBAHUI

OcnoBanus. Knaccudukanus.
Howmenxknarypa. Quzuueckue ceoticmsa
ocnosanuu. [lonyuenue ocnosanuii.
XUMHYECKUE CBOMCTBA OCHOBAHUM.
Peakuus veritpanuzanuu. UHANKATOPHI.
N3menenne okpacku MHIUKATOPOB B
pa3IMYHBIX Cpeaax.

48

AMdoTepHbIE OKCUIBI U THAPOKCHIBI

OcHoBanwms. Knaccudukanms.
Howmenknarypa. @usuueckue ceovicmsa
ocnosanuu. [lonyyenue ocnosanuii.
XnMHuYecKre CBOMCTBAa OCHOBAHUM.
Peakuus HeWTpanusanuu.

49

KucnoTtel

Kucnotel. Knaccudukanms.
Howmenknarypa. Qusuueckue ceoucmea
kucaiom. Ilonyuenue u npumenenue
Kuciom. XUMUYECKUE CBOMCTBA KUCIOT.
Nunukatopel. U3MeHeHHE OKpacku
WHJUKATOPOB B PA3JIMYHBIX CpeAax.

50

XMUMHYECKHE CBOMCTBA KUCIOT

Kucnotsl. Knaccuduxanus.
Howmenknarypa. Qusuueckue ceovicmea
kucnom. Ilonyuenue u npumenenue
Kuciom. XUMUYECKAE CBOMCTBA KUCJIOT.
WNupukaropel. I3smMeHeHne okpacku
WHJUKATOPOB B PA3JIMYHBIX CpEAAX.




ol 7 Conu Comu. Knaccudukarus. Homenknarypa.
QDuzuueckue ceovcmea coneu. Ilonyuenue
U npumeHeHue coseti. XuMU4YECKre
CBOMCTBA COJIEH.
52 8 XUMHYECKUE CBOMCTBA COJICH Comu. Knaccudukarus. Homenkinarypa.
Quzuyeckue ceoticmea conel. [lonyuenue
u npumenenue coneu. XMMAYECKUE
CBOCTBA COJIEH.
53 9 [IpakTudeckas pabora 6. Pemenue 'eHeTnueckast CBsI3b MEXIy KiIaccaMu
AKCIIEPUMEHTAJILHBIX 3a71a4 110 TEME | HEOPraHWYeCKUX COoeAMHEeHUH. [Ipobrema
"Baxkneiimme kiaccol 0e30nacHo20 UCNONb308aHUSL Bewecms U
HEOPraHMYECKUX COeAMHEHU " XUMUYECKUX peakyuil 6 NO8CeOHe8HOl
54 10 [ToBTOpeHue u 0000IIIEHHE TTO TEME: HCUSHU. Toicuunsie, copiosue “
"B HeHIIIIC KTACCET 83pvigoonacuvie  eewjecmea. bvimoesas
. xumuyeckas epamomuocmv.\ 7. Pewenue
HEOPraHMYECKUX COCTMHCHUI
9KCNEPUMEHMANbHLIX  3A0a4  NO  meme
55 11 [ToBTOpenue u 06061meHue o Teme: | « OCHOBHbIe — KIACCHl  HEeOPeAHUYeCKUX
"BaxHeiimme Kiaccol COEOUHEHUTLY.
HEOpPraHWYECKUX COCTMHEHNN"
56 12 KonTtponbHas paboTa no teme:

"BaxHelmne Kiacchl
HEOpPraHWYECKUX COCTMHEHUI"

6. Ctpoenne atoma. [lepuoanyecknii 3aK0H U MEPUOIUYECKASA CHCTEMA XUMHUYECKHUX 3JIEMEHTOB

JI.LA. MenaeeeBa

57 1 Knaccudukanus xuMmuaeckux XUMHUYECKUH SIIEMEHT
9JIEMEHTOB
58 2 [Tepunognueckuii 3akon JI.1. [Tepunoanueckwuii 3akon [[.11. Menneneena.
MenneneeBa [Teproauyeckas cucTeMa XUMHUYSCKUX
59 3 Tleproauucckas TabauIa 3JIEMEHTOB {[I/I Meunneneesa.
XHMIUYCCKIX 3IeMEHTOR dusnyecKuii CMBICI aTOMHOTO
(TIOPSAKOBOTO) HOMEpa XUMHUIECKOTO
AJIEMEHTa, HOMEpa TPYIIIbI U TIEPHOIa
MIEPHOUICCKON CUCTEMBI.
60 4 Crtpoenue atoma CrtpoeHnue aToma: Sapo, SHEPreTHICCKUI

ypoBeHb. Cocmas si0pa amoma: npomoHbl,
HeumpoHvl. M30monbi.




61 ) Pacnipenenenue 351eKTpoHOB 110 CrpoeHue SHEPreTUUECKUX YPOBHEN
SHEPreTUYECKUM YPOBHAM aTOMOB TIEPBBIX 20 XUMUYECKUX
AJIEMEHTOB Nepuoandeckon cucremsl .M.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB XUMHUYECKHX 3JIEMEHTOB H
WX COCJIMHECHU Ha OCHOBE IMOJIOKCHHSI B
nepuoanueckon cucreme J1.1.
MenzeineeBa U CTPOCHHS aTOMa.
62 6 3navenue [lepuoanuaeckoro 3akona | 3nauenue [lepunonmueckoro 3axona JI.M.
MeneneeBa
5. Ctpoenmne BemecTB. XUMHUYECKasi CBS3b
63 1 DNeKTPOOTPULIATENBHOCTD DnekmpoompuyamenbHOCMb amomoe
XHUMHYECKUX 3JICMCHTOB xumuueckux snemenmos. KoBareHTHas
XAMHUYECKass  CBs3b.  HEMOJIApHAs H|
nossipHast. Ilowsamue o 6000poOHOU 853U
64 2 OCHOBHBIE BH/IbI XUMHYECKOI CBSI3H | U €€ GIUAHUU HA Du3uyecKue Ceoucmed
gewjecme Ha npumepe 600vl. VoHHas
CBs3b. Meranueckass  CBA3b.  [unvl
KPUCMANIUYeCKUX —peuemox (amomHas,
MOJNeKYIAPHAA, UOHHASA, MemalluyecKds).
3asucumocmo Qusuueckux  ceolicme
gewjecme om MmMuna KpUCMAaiIu4yeckou
peuemxu.
65 3 CreleHp OKUCIIEHUS Crenens okucienus. OnpeneneHue
66 4 CrerneHpb OKHUCIICHUS CTCIICHU OKHUCJICHHS aTOMOB XUMHUYCCKUX
9JIEMEHTOB B COCTUHEHUSIX.
67 5 [ToBTOpeHue u 0000IIEHNE
U3YyYEHHOTO B 8 Kiiacce.
68 6 HroroBas koHTposbHAasg paboTa 3a
Kypc 8 Kiacca
KajengapHo-temaTuueckuii mian 9 kiacce
Ne No Conep:xxkanne npumephnoit OOII OO0
ypoxa | ypor st sy "
no ano
nian | meme
y Tema ypoka

1. Knaccupukanus XuMHU4eCKUX peakuui (54)




OKUCIINTEIBLHO-
BOCCTAHOBHUTCIIBbHBIC
peakiuu

Knaccudukanuss XMMHYECKMX peaKUuil MO pa3iIu4HbIM MPHU3HAKAM:
M3MEHEHHUIO CTENEeHEH OKMCIECHHS aTOMOB XMMHYECKHUX JJIEMEHTOB;
OxucnuTens. BoccranoBuTens. CymHocTb OKHCITUTENBHO-
BOCCTAaHOBUTCIBbHBIX pCaKHHﬁ.

TennoBeie 3 peKTh
XUMUYECKUX
peakuui

TemnoBoi 3¢ dext xumuueckux peaknuid. [Tonsrue 00 3k30- 1
9HIOTEPMUYECKUX PEaKIHIX.

CxopocTb
XUMHUYCCKUX
peakuui

IlonsTue o ckopocT XUMHUYeCKoi peakiuu. DakTopsl, BIUAIONIME HA
CKOpPOCTh XUMHUUECKOW peakiuu. [ToHaTre o karanuzarope.

[IpakTnueckas

pabota 1. U3yuenue
BIIMSIHUS YCIIOBUI

NPOBEACHUS
XUMHUUYCCKUX
peakuuii Ha ee
CKOPOCTH

O6patumbie
peakuuu. [lonsitue o
XUMHYECKOM
pPaBHOBECHH

2. XuMHn4yecKne peakuu B BOAHBIX pacTBopax (84)

CymHocTh npolecca
AIEKTPOJIUTUYUECKON
JMCCOLIMAIUU.
CreneHb
JMICCOLIMAIIUU

DIIEKTPOIUTHYIECKAS TUCCOITHATIHS

Juccounanyst
KHCJIOT, OCHOBaHHI
U cojelt

DNEKTPOIUTHI ¥ HEJEKTPOIUTHL. oHBI. KaTHOHBI 1 aHHOHEL.
DJIEKTPOIUTUYECKAS TUCCOUUALIMS KUCIIOT, IIEI0YeH U conen

Cna0ble U CUIILHBIE
AJICKTPOJIUTHI.
CreneHb
IHCCOLHAIN

9J'I€KTpOJ'II/ITI>I 1 HEBJICKTPOJIMTHI.

Peakuuu MOHHOTO
oOMeHa

Peakumu nonHoro oOMeHa. Y cloBUS TPOTEKAHUS PEAKIIN HOHHOTO
oOMeHa.

10

I'maponus cosen

11

[IpakTnyeckas
pabota 2. Penienue

AKCIIEPUMEHTAIIbHBIX
3aJa4 10 TeMe
"CBoiicTBa KUCIIOT
OCHOBAHUI U COJIeH
KaK 2JIEKTPOJIUTOB"

1. Kauecmesennvie PeAKyuUU Ha UOHbL 8 pacmeope.




12

IToBTOpEHUE U
0000menue ITo
TeMaM
"Knaccudukanus
XUMHAYECKUX
peakuuit" u
"XHUMHYECKHE
peakiuu B BOAHBIX
pactBopax”

13

KoHntposbHas
pabora 1

3. Hemeranabl IV — VII rpynn n ux coenunenns (304)

14

Ilonoxenue
HEMETAJJIOB B
MEPUOINYECKOMN
CHCTEME
XUMHYECKUX
anemenTtoB JI.W.
Menneneena.
OOmue cBoiicTBa
HEMETAJIOB.

[TosoxkeHrne HEMETAIIIOB B MEPUOINYECKON CUCTEME
xuMuadecknx snemenToB JI.M. Menneneesa. O0mue cBoiicTBa
HEMETAJIJIOB.

15

XapakTepucTuka
["aymoreHos

16

Xiop

17

XJI0pOBOJOPOI:
MOJTyYCHHUE U
CBOIiCTBa

18

CosgHasa KUCIoTa 1
ee CoJu

19

[IpakTuyeckas

paborta 3.
[Tonydenue consiHon

KHCJIOTHI M U3y4eHUE
€€ CBOICTB

lanorensr: ¢puznueckne u XuMuueckne cBoictBa. CoeTMHEHUS
rajioOreHoB: XJIOPOBOJIOPO, XJIOPOBOJIOPOIHAS KHCIIOTA U €€
COJIH.

20

XapakTepucTuka
KHCIIOPOJIa U CEPHI.

21

CBoiicTBa "
MIPUMEHEHHE CEPBI

22

CepoBoiopo.
Cynbdu sl

23

10

Oxcup cepsr (IV).
CepHucTas KHCIOTa

24

11

Okxcup cepsr (V).
CepHas KHCIIOTa

25

12

[IpakTnyeckas
pabota 4. Perenue

HKCIIEPUMEHTAIbHBIX
3aja4 1o Teme
"Kucnopon u cepa”

Cepa: ¢pusnyeckue u xumuieckre cBoictBa. CoeTMHEHUS Cephl:
CEpOBOAOPO, Cyabhuabl, OKCUIBI cepbl. CepHasi, CEpHUCTAS U
CEpOBOAOPOIHAS] KUCIOTHI U X COJIH.

26

13

XapakTepucTuka
azota u ocdopa.
duznueckue u
XUMHYECKHUE
CBOIiCTBa a30Ta

A30T: pu3HUeCKUe U XUMUYECKUe CcBoWcTBA. AMMuak. Conun
ammonwus. OKcupl a30Ta. A3oTHas kuciorta u ee cosu. Docdop:
duznyeckue u xumuieckne cpoiicta. Coenunenus gocdopa:
okcua pocdopa (V), oprodochopHas KUCTIOTA U €€ COJH.




27

14

AmMMuak

28

15

[IpakTnueckas

pabora 5.
[Tonyyenune ammuaxa

U U3Y4YEHHE €T0
CBOMCTB

29

16

Con aMMOHUA

30

17

A30THag KUCiI0Ta

31

18

Cout a30THOH
KHCJIIOTBI

32

19

dochop

33

20

Oxkcun dpochopa (V).
®dochopnast kucioTa
U ee COJI

34

21

XapakTepuctuka
yriepoaa u
KpEMHHUSL.
Amnnorponus

yriepoja

VYrnepon: ¢puznueckre 1 XMMHYECKUE CBOMCTBA. AJUTOTPOIHUS
yriepoja: anMmas, rpadut, kapous, gymiepensl. CoequHEHUS
yraepoaa: okcusl yriepoaa (I11) u (IV), yronbnas kucnora u ee
comu. Kpemuuii u ero coenmuenns. \10. [Tonydenne aMmmuaka u
usyuenue ero cpoicts.\11. [TonydeHne yriekucioro raza u

35

22

XUMHAYECKHE
CBOICTBA yriepoja.
AncopOrus

HU3y4YEHUE €r0 CBOMCTB.

36

23

Oxcup yrnepona (11)
- yrapHbIi ra3

37

24

Oxkcup yraepoaa
(1V) - yraoexucbrii
ras

38

25

VronpHas KHCIOTA U
ee COJIH,
Kpyrosopot
yriepoJia B MpupoJie

39

26

[IpakTuyeckas
pabora 6.
[Tonyuenue oxcun
yraepoaa (IV) u
W3Y4YEHHE €ro
CBOMCTB.
Pacrnio3naBanue
KapOOHATOB

40

27

Kpemuuii. Oxcun
kpemuus (IV)

41

28

Kpemuuesas
KHCJIOTA U €€ COJIM.
Crexio. [lemeHT

43

29

IToBTOpEeHue n
o0o01ieHue 1o
HEMeTaJlJIaM

44

30

KonTponbHas
paboTa 2

4. MeTtaubl 1 ux coequnenus (14)

XapakTepucTrKa
METaJJIOB

[TosoxkeHne MeTasIoB B MEPUOJAMYECKON CUCTEME XUMHUUYECKUX
anemenToB [[.1. MenneneeBa. Meramisl B mpupojge u oOriue

45

Haxoxneuue
METAJIOB B IIPUPOJIE

cnocoObl ux mnomyueHus. OOmue ¢usznyeckue CBOICTBA
MeTauioB. O0IMe XMMHUYECKHE CBOMCTBA METAJUIOB: PEaKIUH C




H 00111H€e CIOCOOBI
Hux HOJIy‘-IeHI/ISI

46

XuMHUYEeCKHue
CBOMCTBa METAJJIOB.
DIEKTPOXUMHUYECKU
U sl HAIPSDKEHUM
METaJJIOB

47

CrutaBsl

48

o1

Illenounbie METAIIIBI

49

Maruwmii.
Illenoyno3zeMeNbHBIC
METaJLTbI

50

Baxneimme
COCTMHEHUS
Kanmeus. XXecTkocTh
BOJIBI

51

ATOMUHUN

52

Baxneiimnme
COeIUHEHUS
ATIOMUHUS.

53

10

Keimeso

54

11

CoennHeHns xeuaesa

HEMeTaJlZIaMH, KHCJIOTaMM, COJIAMU. ODJEKTPOXUMMUECKHH psif
HaHpH)KeHI/If/’I MCTAJJIIOB. H_ICJ'IO‘IHLIC MECTaJJIbl U UX COCOAUHCHUA.
IllenoyHO3EMENbHEIC METAUIBI U MX COCAUHCHHUS. AJIFOMHHUM.
AMQOTEpHOCTh OKCHJA M THIApOKCHAa amoMuHusi. JKeneso.
CoenuHeHus jkene3a M UX CBOMCTBA: OKCUIbI, TMAPOKCUABI U
couin xene3a (11 u III).

55

12

[IpakTuyeckas
pabora 7. Permenue

AKCIIEPUMEHTAJIbHBIX
3a/1a4 [0 TEME
"Metamisr"

1. Pemenne OKCIICPUMEHTAJIBHEBIX 3aJa4 I10 TEME «Mertamsl
UX COCOUHCHUA.

56

13

IToBTOpEHUE 1
0000111eHHE 110
MeTajiam

57

14

KonTponbhas
pabora 3

5. IlepBoHayabHbIe cBeAeHUs 00 oprannvecknx Bemecrsax (114)

58

1

Opranunueckas
XUMHS

59

2

IIpenenbHble
(HACBHIIIICHHBIE)
YTJI€BOJA0POIbI

60

Henpenenbusie
(HEHACHITIICHHBIE)
YTJIEBOJ0POIbI

61

ITomumepsl

62

[IpounsBoaubIe
YII€BOIOPOIOB.
CrnupTsl

[IepBoHauanbHBIE CBEACHUS O CTPOCHUH OPraHUYECKUX
BEUIECTB. YTJIEBOJOPO/Ibl: METaH, 3TaH, 3TUJIEH. VIcTOUHNKH
YTJIEBOJIOPOJIOB: IPUPOIHBIH ra3, He(Th, Yrob.
Kucnopozacoaeprxariye coeAMHEHUS: CIUPTHI (METAHOJI, 3TaHOJI,
[JIMLEPUH), KapOOHOBBIE KUCIIOTHI (YKCYCHasl KUCIIOTA,
AMUHOYKCYCHasl KMCIJIOTa, CTEAPUHOBAs U OJIEMHOBAsI KUCIIOTBI).
Buonornyecku BaxkHbIe BELIECTBA: )KUPHI, TITI0OK03a, OEJIKH.
XMMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH Cpebl U €ro
MIOCJIEZICTBHSL.




63 6
KapOonoBeie
KHUCJIOThI. CIOXKHBIE
s¢upsl. XKups
64 7
YrneBo bl
65 8 AMUHOKHUCIIOTBIL.
benku. Xumnueckoe
3arps3HeHue
OKpYKarolEen CpeJibl
Y €r0 TIOCTIC/ICTBHSL.
66 9 [ToBTOpEHUE 1
000011eHNe
M3Y4E€HHOTO B 9
KJ1acce.
67 10 | [loBTOpEHUE
000011eHNe
M3y4YEHHOTO B 9
KJ1acce.
68 11 Urorosas
KOHTpOJIbHAs paboTa
3a Kypc 9 kiacca
KanennapHo-temaTudeckoe mijiaHupoBaHue 8 kiacc.
Ne ypoka Tema Kous-Bo | Jlata
4acoB
1 ITpeamer xumun. BenecTBa u X CBOMCTBa 1
2 Mertoapl ITO3HAHUS B XUMUAHU 1
3 [Ipaktruueckas padota 1 IIpuemsl 6e30macHOM pabOTHI C 1
obopynoBanueM U BemectBamMu. CTpoeHue MiiaMeHHu.
4 YucTele BEIIECTBA M CMECH. 1
5 [IpakTrueckas pabota 2. O4ncTKa 3arpsi3HEHHON MOBAPEHHON 1
COJIH.
6 Du3nyecKue U XUMHUECKHE IBICHUSl. XUMHUECKHUE SIBICHUS. 1
7 ATOMBI, MOJIEKYJIBI U HOHBI 1
8 BemecTBa MONEKYISIPHOTO M HEMOJIEKYIIIPHOTO CTPOCHUS 1
9 [IpocThie U CI0KHBIE BENIECTBA 1
10 XHUMHUYECKUE DIIEMEHTHI 1
11 OTtHOocHTeNbHASI aTOMHAs Macca XMMHUYECKUX JIEMEHTOB 1
12 3HaKU XUMUYECKUX DJIEMEHTOB 1
13 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTBA 1
14 Xumuueckue Gopmynbsl. OTHOCUTENbHASE MOJIEKYJIsIpHAsl Macca 1
15 Brruucnenus no xumuueckum gopmynam. MaccoBast 1075 1
JJIEMEHTA B COCIMHEHUU
16 BaneHTHOCTh XUMHUYECKUX IIEMEHTOB, ONPEACTICHUE BAJICHTHOCTH 1

3JIEMEHTOB 0 (OpMYJIaM UX COCMHEHUHN




17 CocraBneHne XUMUYECKUX (POPMYJI 10 BaJICHTHOCTH 1

18 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1

19 3aK0H COXpaHECHHsSI MAcChI BEIIECTB 1

20 XUMHYECKUE YpaBHEHUS 1

21 THUIbI XUMHUYECKUX PEAKLIHI 1

22 [ToBTOpenue u o6o0menue no reme: "llepBoHayansHbie 1
XUMHUYECKUE TTOHATU"

23 O6o6maromuit ypok mo teme: "llepBoHadanbHbIe XUMHYECKHE 1
nousTus"

24 Kucnopon, ero o6miast xapakTepucTiKa, HaX0XK/JICHUE B IPUPOJIE U 1
MOJTy4eHUE

25 CBoiicTBa KHACIOpOJIa 1

26 [Tpumenenue kuciaopoaa. KpyroBopor Kucinopojia B Ipupoie 1

27 IIpaxTnueckas pabota 3. [losryueHune u cBoicTBa KUCIOpOIa 1

28 O30H. AJUTOTpOTIUST KUCIIOPOJIa 1

29 Bo3znyx u ero cocras 1

30 Bonopon, ero o01mas xapakTepuCcTHKa, HAX0XKIACHUE B TIPUPOJIC U 1
TOJTy4eHUE

31 CBolicTBa 1 MPUMEHEHHUE BOJOPOIA 1

32 [Tpaktuueckas padota 4. [TomydeHne Bogopoaa U UCCIEAOBaHUE 1
€ro CBOMCTB

33 Boma. ®usnueckue CBOMCTBA. 1

34 XHMMHUYECKUE CBOMCTBA M IPUMEHEHHUE BOJbI 1

35 Bona - pactBoputens. PacTBopbl 1

36 MaccoBas J10J1s1 paCTBOPEHHOTO BEIIECTBA 1

37 [IpakTrueckas padota 5. [IpuroroBienue pacTBopa ¢ MacCoBOM 1
JI0JICH PACTBOPEHHOTO BEMIECTBA (COJIH)

38 [ToBTOpenue u o6o6menue mo remam: "Kucnopoa. ['openue", 1
"Bogopon", "Bona. PactBopsr"

39 O6o06matomuii ypok_mno teme: "IlepBoHavyaibHbIe XUMHYECKHE 1
oHATH"

40 KomnuecTBo BemiectBa. Mouib. MossipHast Macca 1

41 Brrunciaenus ¢ HCIOIB30BaHUEM MMOHATHN "KOJIMYSCTBO BElecTBa" 1
u "MomsipHas macca'

42 Brruncnenus ¢ ucnoiib30BaHuEM IMOHATHH "KOJINYECTBO BerecTsa' 1
u "MonsipHas macca'

43 3akoH ABoraipo. MossipHblil 00beM ra3oB 1

44 OObeMHBIE OTHOIIIEHUS Ta30B MPU XMMHUYECKHUX PeaKIniIx 1

45 Oxcuanl 1

46 I'mapoxcuspl. OcHOBaHUS 1

47 XUMHYECKHE CBOMCTBA OCHOBAaHUI 1

48 AmboTepHbIE OKCUIBI U THIPOKCH/IBI 1

49 Kucnoter 1

50 XUMHYECKHE CBOMCTBA KUCIIOT 1

51 Comun 1

52 XuUMHYECKHE CBOMCTBA COJICH 1

53 IIpakTuyeckas pabora 6. Pemenue skcnepuMeHTaTbHBIX 33a4 110 1
teMe "BakHellne KJ1acChl HEOPraHMYECKUX COCTUHEHUN"

54 [ToBTOpenue u 06061eHNe TI0 Teme: "BaxHeiimme kmacchl 1
HEOPraHNYECKUX COCAMHEHHI" (OKCHIbI,0CHOBAHMS)

55 [ToBTOpenue u 0606meHne o Teme: "BakHel1ne Kiaccel 1
HEOPraHMYECKUX COCUMHEHHI" (KUCIOTBI, COJIN)

56 O6o06maromuii ypok o teme: "BakHelme Kiaccsl 1

HEOPraHUYeCKUX COeAMHEHUI"




o7 Knaccugukanust XMMHYECKUX JIEMEHTOB 1
58 [Tepuonnueckuii 3akon J[.M1. Menzaeneena 1
59 [Teproauyeckas Ta0IMIa XUMHUYECKUX JICMEHTOB 1
60 CrpoeHune aToma 1
61 Pacnipenenenne 31€KTpOHOB 110 S3HEPreTUYECKUM YPOBHAM 1
62 3nauenue [lepuoamueckoro 3akoHa 1
63 DIEeKTPOOTPUIIATETBHOCTh XMMUYECKHUX JIEMEHTOB 1
64 OcCHOBHBIE BUJIbI XUMUYECKON CBSI3U 1
65 CreneHb OKHCICHUS 1
66 CreneHb OKHCICHUS 1
67 [ToBTOpenue n 0000IIeHNEe N3YYEHHOTO B 8 Ki1acce. 1
68 Hrtorosas koHTpoJbHAs paboTa 3a Kypc 8 Kiacca 1
KanennapHo-temaTnyeckoe miiaHUpoBaHuE 9 Kiracc.
Ne ypoxka Tema Kon-Bo | Jlara
4acoB
1 OKHCIINTENBHO-BOCCTAHOBUTEBHBIE PEAKIINHI 1
2 Tennossie 3 (HEKTh XUMUUECKUX PEaAKIIUMA 1
3 CKOpOCTh XUMUYECKUX PEAKITHI 1
4 [IpakTruueckas padota 1. 3yueHnue BIusHUS YCIOBUHN MPOBEICHUS 1
XMMHYECKUX pEeaklUi Ha ee CKOPOCTh
5 O6patumbie peakiun. [IoHATHE O XUMHYECKOM PaBHOBECHH 1
6 CymHoCTh mpolecca MEKTPOIUTHYECKON auccormanuu. CTeneHb 1
JIMCCOLIUAIIUU
7 Jucconmanus KMCIOT, OCHOBAaHUM M COJICH 1
8 CnaOble 1 cubHBIC ANIEKTPOJINThL. CTeNeHb AUCCOIHAINU 1
9 Peaxiiuu nonHoro ooMeHa 1
10 IM'uaponus conent 1
11 [IpakTuueckas padota 2. Pemenne skciepuMeHTATLHBIX 3a1a4 110 1
teme "CBOICTBA KMCIOT OCHOBAHHMN U COJIEHM KaK JIEKTPOJUTOB"
12 [ToBTOpenue u o6o6menue Ilo remam "Knaccudukamms 1
XUMHUUYECKUX peakiuuil” u "XuMuueckrue peakiiuu B BOJHBIX
pactBopax"
13 O6o6matomuit ypok o remam "Knaccudukarus XaMUYECKUX 1
peakuii" 1 "XuUMUYECKHe peaklnu B BOJHBIX pacTBopax"
14 [TonoxeHne HEMETAIOB B MEPUOIUIECKON CUCTEME XUMHUECKUX 1
snemenToB JI.11. MenneneeBa. O0Imue CBOMCTBA HEMETAILIIOB.
15 XapaKTepUCTHKA TAJIOTEHOB 1
16 Xnop 1
17 XJ0pOBOJIOPOJI: MOJIyYEHUE U CBOWCTBA 1
18 ConsiHas KUCJIOTA U €€ COJIN 1
19 IIpaktuyeckas padora 3. [loaydeHue consiHOM KMCIOTH U U3y4YEHHUE 1
€€ CBOMCTB
20 XapakTepucTUKa KHCIOPOAa U CEPHIL. 1
21 CBoJicTBa M IPUMEHEHUE CEPBI 1
22 CepoBonopoa. Cynbbhusi 1
23 Oxcun cepsl (IV). Cepuucras kuciora 1
24 Oxcun cepsl (VI). Cepnas kucnora 1




25 [TpakTudeckas pabota 4. Perenne skcriepuMEeHTATBHBIX 33124 110 1
teme "Kucnopon u cepa”
26 XapakrepucTuka azora u pocdopa. PusnuecKkue U XuMUIECKUE 1
CBOICTBA a30Ta
27 AMMHaK 1
28 [Ipaktuyeckas padora 5. [lomydyenne aMMuaka 1 U3y4eHUE €ro 1
CBOICTB
29 Cou aMMOHUS 1
30 A30THas KUCIIOTA 1
31 Conm a30THOM KHCIIOTHI 1
32 dochop 1
33 Oxcup dochopa (V). DochopHast KUCIOTA B €€ COTTN 1
34 XapakTepuCTUKa yriiepoaa U KpeMHUs. AJUTOTPOINHUS yriepoia 1
35 XUMHYEeCKHe CBOWCTBA yriiepoia. AncopOmus 1
36 Oxcup yrnepona (I1) - yrapHerit ras 1
37 Oxcup yrinepona (I1V) - yriuekucierii ras 1
38 YronpHas kucnorta u ee coiu, Kpyroopor yriepoaa B mpupoje 1
39 [TpakTudeckas padota 6. [Toryaenue okcua yriepoaa (IV) u 1
U3y4eHue ero cBoiicts. Pacro3naBanue kapOOHATOB
40 Kpemuuii. Oxcua kpemuus (1V) 1
41 Kpemuueas kucnota u ee conu. Crekno. [lemeHt 1
42 [ToBTOpenune n 00o0IIEeHNEe TT0 HEMETaJIaM 1
43 O6o06matomuii ypok no teme «HemeTtamib 1
44 XapakTepucTUKa METALIIOB 1
45 Haxosxienre MeTamioB B MpUpO/Ie U 00IIHE CITOCOOBI MX 1
TIOJTyICHUS
46 XHWMHYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMHUIECCKUH DT 1
HanpsHKEHUM METaIOB
47 CruiaBbl 1
48 [lerouHbBIC METAILITBI 1
49 Marnwuii. [l{eno4H03eMeNbHBIC METAJIIBI 1
50 Baxneime coenuaenns Kaiabluus. JKeCTKOCTb BOIBI 1
51 AIOMUHHMA 1
52 Baxxneimne coequHEHNS aJIIOMAHUA. 1
53 Keneso 1
54 CoenuHeHus xejesa 1
55 [IpakTuueckas padoTa 7. PemeHne skciepuMEeHTATLHBIX 3aa4 110 1
teme "Metauibl"
56 [ToBTOpEeHME M 000OIIEHNE TTO METAJITIaM 1
57 O606maromuit ypok no teme «MeTamib 1
58 Opranunyeckasi Xumus 1
59 [IpenenbHbIe (HACHIIIICHHBIE) YTIEBOI0POIbI 1
60 HenpenenbHble (HEHACHIIIIEHHBIE) YTIIEBOIOPOIbI 1
61 ITonumepsl 1
62 IIpousBoaHbie yriaeBoaopoaos. CupTsl 1
63 KapOonoBbie kucaoThl. CiioxHble 3¢upsbl. XKupsl 1
64 VraeBoanl 1
65 AmuHOKUCITOTHL. benku. Xumudeckoe 3arps3HeHne OKpYKarolen 1
Cpelbl U €ro TMOCTIEICTBHUS.
66 IToBTOpenue u 0606menue no reMe «OpraHuyecKas XUMHUsD) 1
67 IToBTOpenue u 06o0IIeHNe U3ydeHHOTO B 9 Kiacce 1
68 HToroBblii ypok 1
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