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1. Ilnanupyemble NpeIMeTHbIE Pe3yJbTAThl 0CBOEHUS
oOpa3oBaTeJibHON MPOrpaMMbl 10 XUMHHU

BbInyCKHUK HAYYHUTCSH:

® XapaKTepH30BaTh  OCHOBHBIE  METOJbl  TO3HAHUS:  HaOJIOJEHUE,
U3MEpEHHE, IKCIIEPUMEHT;

® OMWCHIBATH CBOWCTBAa TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB,
BBIJICTISISI MX CYIIECTBEHHBIC TPU3HAKH;

® pacKphiBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHATHHA  «aTOMM,
«MOJIEKYJIa», «XUMHUYECKHHA DJJIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE
BEIIIECTBO», «BAJICHTHOCTb», «XHMHYECKasi pEaKIUs», HCIHOJb3ysd 3HAKOBYIO
CUCTEMY XUMUU;

® DPACKpPBIBAaTh CMBIC] 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

® pa3nMMyaTh XUMUYECKUE U (PU3UUECKHE SIBICHUS;

® HA3bIBATh XUMUYECKHUE DJICMECHTHI;

® OIpeeNATh COCTAaB BELIECTB MO UX (popmynam;

® OMpeAesATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

® ONpENEeNsATh TUIl XUMHUYECKUX PEaKIIHii;

® Ha3bIBaTh MPU3HAKU W YCIOBUS MPOTCKAHUS XUMUICCKUX PEAKITUH;

® BBLISBJISTH MPU3HAKH, CBUACTEIHCTBYIOIINE O MPOTEKAHWU XUMHUYECKOU
pEaKIUU MPHU BHITOJHEHUN XUMHUYECKOTO OIbITA;

® COCTaBJATH (HOPMYJIIbI OMHAPHBIX COCIMHEHUN;

® COCTaBIISITh yPAaBHEHUS] XUMUYECKUX PEaKIUi;

e c00JII01aTh MpaBuiia 0€30MacHOM padOThI MPU MPOBEACHHUH OIBITOB;

® T0JIH30BATHCA JTAOOPATOPHBIM 000PYAOBAHUEM U TTOCY/I0M;

® BBIYUCIISITH OTHOCUTEIBHYIO MOJCKYJSIPHYIO M MOJBSIPHYIO MAaccChl
BEIIECTB;

® BBLIYUCIISITH MACCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa 1o (opmyse

COCIMHECHMS,



® BBIUUCIATH KOJMYECTBO, OOBEM WM MAacCy BEIIEeCTBAa MO KOJUYECTBY,
00BEMy, Macce peareHTOB WU MPOAYKTOB PEaKIIUM;

® XapakTepu3oBaTb (U3NYECKME U XMMHUYECKHE CBOMCTBA IPOCTHIX
BEILECTB: KUCJIOPOJa U BOAOPOA;

® [10JIy4aTh, COOMPATh KUCIOPOJ U BOAOPOL;

® pacno3HaBaTh OIBITHBIM IIyTEM TIa3000pa3HbIE BEIIECTBA: KHUCIOPOI,
BOJOPOL;

® pacKphIBaTh CMBICII 3aKOHa ABOrajpo;

® PACKpPBIBATh CMBICI MOHSTUN «TETNIOBOM 3()PEKT peakium», «MOISPHBIHI
00BeM»;

® XapaKTepU30BaTh PU3NUECKUE U XUMHUECKHUE CBOMCTBA BOJBL;

® PaCKpBIBaTh CMBICII IOHATHUS «PacTBOPY;

® BBIYHCIATH MACCOBYIO JIOJIO PACTBOPEHHOIO BEUIECTBA B PACTBOPE;

® MPUTOTOBJIATH  PAacTBOPBl €  ONPENCIICHHOM  MAacCOBOM  JTOJEMN
PaCcTBOPEHHOIO BEUIECTBA;

® Ha3bIBaTh COCMHEHUS N3YUYEHHBIX KJIACCOB HEOPTaHUYECKHUX BEUIECTB;

® XapaKTEepH30BaTh (U3UUYECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB: OKCUJIOB, KUCJIOT, OCHOBAHHM, COJIEH;

® OIpeneNATh IPUHALICKHOCTh BELIECTB K OINPEAEICHHOMY KJaccy
COCJIMHECHUM;

® COCTaBJAThH (POPMYJIbI HEOPTAHUUYECKUX COEAMHEHUI U3yUYEHHBIX KJIacCOB;

® [IPOBOJIUTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA N3YUEHHBIX
KJIACCOB HEOPTaHUYECKUX BELIECTB;

® paclo3HaBaTh ONBITHBIM IIYTEM pPAacCTBOPBl KHUCIOT M IIEJIOYEN IO
M3MEHEHHIO OKPACKU MHAUKATOPA;

® XapaKTEpPU30BaTh B3aUMOCBSA3b MEXKIy KJIACCAMM HEOPraHUYECKUX
COCJIMHEHUM;

e packpsiBaTh cMmbIch [lepuognueckoro 3axkona .M. Menneneena;



® OOBACHATH (PU3MYECKUII CMBICI AaTOMHOTO (TIOPSAKOBOrO) HOMEpa
XAMHYECKOTO 3JIEMEHTa, HOMEPOB TPYIIBI U MEPUOJIa B IEPUOJAYECCKON CHUCTEME
JI.1. Menneneena;

® OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHMS CTPOCHMsS aTOMOB, CBOWCTB
3JIEMEHTOB B MPEAECIAX MaJIbIX IEPUOJOB U IIIaBHBIX NOATPYIIIL,

® XapaKTepHU30BaTh XUMHUUECKHE JIEMEHTHI (OT BOJOPOJA JO KaJlbIUs) Ha
OCHOBE HX TIIOJIOKEHUA B mnepuoandeckoun cucreme J[.U. Menneneera wu
0COOEHHOCTEH CTPOCHHMS MX aTOMOB;

® COCTaBJISITb CXEMbl CTPOCHHUA aToMOB mepBbix 20  3JIEMEHTOB
nepuoanueckou cucremsl J[.M. Menneneesa;

® pACKpBIBaTh CMBICJI TTOHSITHM: «XHMHYEeCKas CBSI3bY,
«QIIEKTPOOTPULIATEITLHOCTY;

® XapaKTepHU30BaTh 3aBUCHUMOCTh (PU3MYECKHUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKY;

® ONpEAeNATh BUJ XUMHUYECKOW CBA3U B HEOPTAHUYECKUX COCTMHEHUSX;

® M300paXaTh CXE€Mbl CTPOCHUS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX
pPa3HBIMM BUJIAMU XUMHYECKUX CBS3CH;

® pACKpbIBaThb  CMBICI ~ TOHATHUH  «HOH»,  «KAaTUOH»,  «AHUOHY,
(QIIEKTPOJUTB»,  «HEIICKTPOJIUTBD»,  «IJIEKTPOJUTHUYECKAs  AUCCOLMALUS,
COKUCIIUTENb», «CTENEHb OKHUCICHUS»  «BOCCTAHOBUTENBY, «OKHUCJICHUEY,
«BOCCTaHOBJICHUEY;

® ONpeAeNATh CTENECHb OKUCIICHUS aTOMa 3JIEMEHTA B COCIMHEHNH;

® PACKpbIBaTh CMBICII TEOPUU DIICKTPOJIUTHUECCKON AUCCOIMALINY;

® COCTaBJISITh YPAaBHEHUS JJCKTPOJUTHUYECKOW JUCCOLUUALAN  KHUCIIOT,
IIeJIOYEH, COJICH;

® OOBSCHATH CYIIHOCTb TMPOIECCa JJICKTPOJUTHUYECKON MUCCOLMAIUA U
peaKIuii HOHHOTO 0OMEHa;

® COCTaBJIATH IIOJHBIE M COKpAIlCHHbIE HMOHHBIE YPAaBHEHUS PEaKIUU

oOMeHa;



® ONpenemsATh BO3MOKHOCTh MPOTEKAHUS PEAKIIN HOHHOTO 0OMEHa;

® NPOBOAUTH  PEAKLIHMH, NOATBEPKIAOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEILECTB;

® OMNpEeACNATh OKUCIUTENb U BOCCTAHOBUTEIIb;

® COCTaBJISITh YPAaBHEHUS OKHUCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA;

® Ha3bIBaTh (haKTOPHI, BIUSIIONMINE HA CKOPOCTh XUMUYIECKON PEaKITNH;

¢ KJIacCHU(PUITUPOBATh XUMUUYECKHUE PEAKIINH 10 PA3THYHBIM IPU3HAKAM;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEXKIYy COCTaBOM, CTPOCHHUEM W
CBOMCTBaMH HEMETAJLJIOB;

® TPOBOJUTH OMBITHI MO MOJTYYEHUIO, COOMPAHUIO U U3YUYECHUIO XUMUUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YTJIEKUCIIOT0 ra3a, aMMHaKa,

® pacCIO3HABATh OIMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIIbIN Ta3
1 aMMHAaK;

® XapaKTEpHU30BaTh B3aUMOCBS3b MEXKJYy COCTaBOM, CTPOCHHEM H
CBOMCTBaMH METAaJLJIOB;

® Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO X (OpMyJie: METaH, 3TaH, dTUJICH,
METaHOJ, JTaHOJI, TJIUIEPUH, YKCYCHAas KHCIIOTa, AMHHOYKCYCHAasi KHCJIOTA,
CTE€apUHOBAs KHUCJIOTA, OJIEMHOBAs KUCJIOTA, TJIFOK034;

® OIICHMBATh BIIMSIHUE XUMHYECKOTO 3arps3HEHUS OKPYKAKOUIEW Cpeabl Ha
OpraHu3M 4YeJIOBEKa;

® paMOTHO OOpalaThCs ¢ BEIIECTBAMU B MTOBCEIHEBHOM YXU3HU

® ONpENENISATh  BO3MOXHOCTh ~ MNPOTEKAaHWs  PEaKUMHd  HEKOTOPBIX
MPEICTABUTEJIEH OPraHUYECKUX BEIIECTB C KUCJIOPOJOM, BOJIOPOIOM, METALIAMH,
OCHOBaHMSIMU, TraJIOTCHAMM.

BbInyCKHUK MOJIyYUT BO3MOKHOCTh HAYYUTHCS:

® 8bl0GUSAMDb U NPOBEPSAMb IKCHEPUMEHMANbHO 2UNOME3bl O XUMUYECKUX
CBOUICMBAX Bewjecm8 HA OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU
6CmMynamos 8 Xumuyeckue peaxkyuu, o Xxapakmepe u HnpoOyKmax paziuyHblX

XUMUYECKUX peam;uﬁ;



® Xapaxkmepuzoeams Gewecmea no COCMAagy, CMPOEHUK U CEOUCMBAM,
YCMAaHasIu8amy NPUYUHHO-CIEOCNBEHHbIE 83U MedHcoy OaHHBIMU
Xapakxmepucmukamu 6euecmasd,

® cocmaesnsimb  MOJEKYIAPHble U NOJHble UOHHble  VYPABHEeHUs. NO
COKPAUWEeHHbIM UOHHBIM YPABHEHUSIM,

® NPOCHO3UPOBAMb CNOCOOHOCb Beulecmed NPOsIGIsmMb OKUCIUMENbHbIE
UIU BOCCMAHOBUMEIbHBIE CBOUCNEA C YUEeMOM CMeneHell OKUCIeHUs dIeMeHMO8,
BX00AUUX 8 €20 COCMAB,

® cocmasisimo ypasHeHus peaxyutl, COOMBEMCMBYIOUUX
noC1e008amenbHOCMU  NPEeBPAWEHUNl  HeOP2AHUYECKUX — BeUleCms  PA3TUYHbIX
K1ACcco8,

® 8bl10BULAMD U NPOBEPAMb IKCNEPUMEHMATILHO SUNOMeE3bl O Pe3yIbmamax
6030€liCMEUst PA3IUYHbIX (DAKMOPO8 HA UBMEHEHUEe CKOPOCU XUMUYECKOU
peaxyuu,

® UCNOIB306aMb NPUOOPemenHble 3HAHUA OJisl IKOA0SUYECKU ZPAMOMHO20
nogeoenuUs 8 OKpyxcaowell cpeoe;

® UCNOIB306AMb  NPUOOpPemeHHble  Kalouegble  KOMNEmeHyuu  npu
BbINOJIHEHUU NPOEKMO8 U YHEOHO-UCCAe008AMEeNbCKUX 3a0ay N0 U3YYEHUIO
cB80lCcm8, CnocoO08 NOYUEeHUsI U PACNO3HABAHUS BEUYECME,

® 00bEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmeax U XUMUYECKUX
npoyeccax;

® KpumuuecKku OMHOCUMbCS K NCeBOOHAYYHOU  UH@OpMayuu,
He00bpOCoBeCMHOI peKiame 8 CPeOCmB8ax MaccoBoll uHpopmayuu;

® 0CO3HaBamMb 3HAYEHUEe MeoPeMmuUYecKUx 3HAHUL No  Xumuu O
NPAKmMu4ecKkoll 0esimeabHOCIMU 4el08eKd,

® C030a8amv MOOeNU U CXeMbl O peuleHus Y4eOHbIX U NO3HABAMENbHbIX
3a0ay, NOHUMAMb HE0OXO0OUMOCMb COONI00eHUsT NPEONUCAHUL, NPedlacaemvix 8

UHCMPYKYUSX NO UCNOTIb30BAHUIO 1EKAPCME, CPEOCME OblMOBOU XUMUU U Op.

JII/I‘IHOCTHLIC, METANIPECAMETHBIC H IIPECAMETHBIC PE3YyJdbTAaTbI oﬁyqunﬂ



JlesTenbHOCTh 00Pa30BATENBHOTO YUPEKACHUSI OOIIEro oOpa3oBaHusl B 00yUeHUU
XUMUM  JIOJDKHa ~ ObITh ~ HampaBlieHa  Ha  JOCTWKEHHE  O00ydarouumucs
CIEAYIOIINX JUYHOCTHBIX Pe3yJIbTATOB:

1. I'paxagaHcKkoe BOCIHUTAHUE: MPEACTABICHUE O COIMATBHBIX HOPMaX U MpPaBHIIaX
MEXJIMYHOCTHBIX OTHOIIEHUW B KOJUIEKTMBE, TOTOBHOCTh K Pa3HOOOpa3HOU
COBMECTHOM JIeATEeIbHOCTHU IIPH BBIMOJIHEHUH YU4E€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJIHEHUE HKCIIEPUMEHTOB, CO3/IaHME YYEOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOTIOHMMAHHWIO W  B3aUMOIOMOIIM B  TIpollecce DJTOW  ydeOHOU
NEATEIIbHOCTH;

2. IlarpuoTHYecKOr0 BOCIUTAHUA: B I[EHHOCTHO-OPHCHTAIIMOHHOW cdepe -
YYBCTBO TOPJIOCTH 32 POCCUMCKYI0O XMMUYECKYIO HAyKy, TyMaHU3M, OTHOLICHUE
K TPYy, UEICYCTPEMIIEHHOCTh, CAMOKOHTPOJIb M CAMOOILICHKA;

3. JlyXOBHO-HpaBCTBEHHOE BOCIIUTAHUE:! 1[eJICHANPABJICHHBIN
MIPOIIECC B3aUMOJEHCTBUSI TEAAaroroB M BOCIHUTAHHUKOB, HAIIPABIICHHBIA Ha
dbopMHUpOBaHUEe TapMOHMYHON JIMYHOCTH, Ha pa3BUTHE €€ 1EHHOCTHO-
CMBICIIOBOI cepbl, MOCPEACTBOM COOOIIECHUS €1 JTyXOBHO-HPABCTBEHHBIX U
0a30BBIX HAIIMOHAIBbHBIX [IEHHOCTEH. ITon «JIyXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSIMU» TTOHUMAKOTCSI OCHOBOITOJIATAIOIIME B OTHOLIEHUSX JIIOIEH ApYyT K
JIpyry, K CeMbe M OOIIeCTBY TMPUHIUIBI U HOPMBI, OCHOBAHHbBIC
Ha KpUTEpUsX 100pa u 3714, KU U UCTUHBI

4. DcTeTM4ecKoe BOCHUTAHME. BOCHUTAHUE CPEACTBAMHM  IPEKPacHOTO B
HCKYCCTBE, IPUPOJE U BCEH OKPYKAIOLIEH I€MCTBUTEIBHOCTH;

5. lleHHocTH  HAy4yHOro TMO3HAHUS: B  [O3HABATEJbHOM  (KOTHUTHBHOM,
WHTEIJIEKTYallbHOM) cepe — MOTHBalMs y4YEHHs, YMEHHUE YIPaBISATh CBOEH
MO3HABATENILHON  JIESATEIbHOCTHIO. MMETh OCHOBBI MAaTEpUATTUCTHUYECKOTO
MUPOBO33pPEHHUS, OCO3HABAThb MATEPUAIBHOCTh M TIO03HABAEMOCTh MHpA,
3HaUCHWE XWMHYECKMX 3HAaHUWA i1 4YeloBeKa U  oOliecTBa. YMeTh
OCYILECTBJISITH OLIEHOUYHYIO AESATEIbHOCTD;

6. dusznueckoe  BOCHHTaHHE ©W  (POPMUPOBAHUE  KYJIBTYpPhl  370POBBS:
dbopmupoBaHue  (QU3NYECKOW  KYyJIbTYypbl  JMYHOCTA B  pe3yJbTare
[€IarOrMYECKNUX BO3ACUCTBUM U CAMOBOCIIUTAHUS,

7. TpynoBoe BOCHHTaHHE: TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JajbHEHIIEH
o0pa3oBaTeIbHON TPACKTOPUH;

8. Dkonorm4yeckoe BOCTHUTAaHHE: YMETh BBIOMpPATH IIEJIEBBIE M CMBICIOBBIC
YCTAHOBKHU B CBOUX JICUCTBUAX U MOCTYIKAX MO OTHOIIECHUIO K )KHUBOU MPHUPOJIE,
OCpEe)KHO U OTBETCTBEHHO OTHOCUTHCS K CBOEMY 3JI0POBBIO M 3JI0POBBIO
OKPYKaOIIUX.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHUS BBITYCKHUKAMU OCHOBHOM IIIKOJIBI
MIPOTPaMMBbI 110 XUMUU SBJISTIOTCS:

1. BnajgeHue YHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMU crioco0amu
JEATEIIbHOCTH: HaOJI0ICHUE, U3MEPEHHUE, JKCIIEPUMEHT, ydaeOHoe
UCCIICIOBAHNUE; IPUMEHEHHE  OCHOBHBIX  METOJIOB MO3HAHUA  (CUCTEMHO-
nH(OPMAITMOHHBINA aHAJIN3, MOJEITMPOBAHNE) NIl H3YUYCHUS Pa3IUIHBIX CTOPOH
OKpYKarOUIEN JTEeUCTBUTEIBHOCTH;



https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C#%D0%94%D1%83%D1%85%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5_%D1%86%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%BD%D0%BE%D1%81#%D0%AD%D1%82%D0%BD%D0%BE%D1%81_%D0%B8_%D0%BA%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B9

2. UCHOJBb30BAaHUWE YHHUBEPCAIbHBIX CIOCOOOB ACSITENBHOCTH MO  PEHICHHIO
npoOjaeM U OCHOBHBIX HHTEIUIEKTyaJIbHbIX — ONEpalil: HCIOIb30BaHUE
OCHOBHBIX MHTEJUICKTYaJIbHBIX Omnepaluii: GopMyIupoBaHUe TUIOTE3, AaHAIIU3 U
CUHTE3, CpaBHEHHE, O0O0O0IleHHEe, CHCTeMaTH3allus, BBISIBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3. yMeHuEe TEeHEepUpoBaTh HJAEH U ONPENCISITh CPEACTBA, HEOOXOIMMBIE IJI UX
peanu3alyy ONHCaHKe, y4eOHOE UCCIIeI0BAHUE)

4. OCyIIECTBIATh  IO3HABATEIIBHYIO  JICSITEIBHOCTh  pa3JIMYHbIX  BHUOB
(mabmroieHre, M3MepeHre, ONMCaHue, YIeOHOe UCCIIeIOBAHNE)

5. MpUMEHATH OCHOBHBbIE MeToabl Tno3HaHus (HaOmronenuwe. DKcneprMEHT.
MonenupoBaHHe.) 1Sl ©3yYE€HHUsS] XUMUYECKUX OOBEKTOB.

6. Bricka3biBaTh WU, TUIIOTE3bI, ONPEICIATh MyTH UX MPOBEPKH

IIpeaMeTHBbIe pe3yabTaThl

[IpenMeTHBIMU pe3yJbTaTaMH OCBOCHUS OOYYaIOIMMUCSA Kypca XHUMHUHU SIBISIOTCS
CJIEIYIOLIME YMEHUS

B no3uaBatensHOI chepe:

JlaBaTh ornpeneneHust U3y4YeHHbIM MOHATHIM (XMMUYECKHH 371eMeHT, aToM. MoJekyia.
OtHOcHTENbHAsT aTOMHAass M MOJEKyJsipHass wmacca. MoHbl. Xumudeckas CBS3b.
MouiekynsipHasi ¥ HMOHHAsg KPUCTAUIMYECKUE PpELIETKH. BaleHTHOCTb, CTENEHb
OKHUCJIEHMS], AJIEKTPOOTPHULIATEIIBHOCTD, MMPOCTOE M CIIOXKHOE BELIECTBO, XMMHUYECKas
dbopmyna, uHAEKC, Modb. MoJsipHas Macca, OKCHIBL: HecoJeo0pa3yronme u
c0JIe0Opa3yrolne, OCHOBHBIE, KUCIOTHbIE, aM(poTepHble, ocHOBaHUsA. Kucnotel. Conn,
am(poTepHbIE  THIPOKCUIBI, HWHIAUKATOP, AJIEKTPOJIUTBI U  HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT AUCCOLMALINS, 0OpaTUMbIE U HEOOPATUMbIE MPOLECCHI, TEMIOBBIE
3G (}eKThl, TUNBI XUMUYECKUX peakuuii, pactBopbl. ['mapatel. Kpucramioruaparsl,
MaccoBas a07s. ['eneTnueckas cBsi3b. QOpMyIHPOBATH 3aKOHBI MOCTOSHCTBA BELIECTB
Y COXPaHEHMsI MacChl TP XMMUYECKHUX peakuusax. Ha3piBaTh XUMUYECKUE 3JIEMEHTHI,
COEIMHEHMSI U3YUYEHHBIX KJ1acCcoB. OOBICHATH (PU3NUECKHI CMBICI aTOMHOTO HOMEpa,
HoMepa rpynnsl, nepuoaa [ICX3. MoaennpoBaTs cTpoeHrE aToMa. XapaKTEPU30BaTh
XUMHUYECKHE 3JIEMEHTHI OT BOAOPOJA 0 KalblUs Ha OCHOBE mojoxkeHus B [ICXDO B
NPU3HAHWHA [IEHHOCTM HAy4YHOIO 3HAHUS, €ro IpPakTHYEeCKOW 3HAYMMOCTH,
JIOCTOBEPHOCTH.

2. Coaep:xaHue yueOHoro npeamMera Xumus 8-9 kiaaccbl

8 Kki1acc.

Pazgen 1. OcHOBHbIe NOHATHA XUMHH (YPOBEHb ATOMHO-MOJIEKYJISPHBIX
npejacraBJaenunii) ( 514)

[IpeameTr xumMuu. XUMHS KaK 4acTh €CTECTBO3HaHMS. BelmecTBa M MX CBOMCTBA.
UucTteie BemecTBAa W CMeCH. MeTOApl TO3HAHWUS B XUMUM: HaOIOACHHE,
skcriepuMeHT. [Ipuembl OGe3omacHO paboOThI ¢ OOOpPYJAOBAaHHEM W BEIIECTBAMMU.
CrpoeHue riaMmeHu.



Yuctoie BCICCTBA M CMCCH. CrnocoObI  OYHMCTKHU BCIICCTB. OTCTaMBAaHUC,
q)HHBTpOBaHI/Ie, BBIIIAPUBAHUC, KPHUCTAJIM3alUA, AUCTHUILIAIHNA. duszndeckue u
XUMHYECKHE SIBICHUS. XUMHUUYECCKHUE PCaKIH. HpI/ISHaKI/I XUMHUYCCKHUX peaKHI/Iﬁ u
YCJI0BUA BO3BHUKHOBCHUA U TCUCHUA XUMHUYCCKHUX peaKuHﬁ.

ATOMBI, MOJICKYJIBI M HMOHBI. BeliecTBa MOJICKYJSPHOTO M HEMOJICKYJISPHOIO
ctpoeHus. Kpucrammueckue u amopdHble BemecTBa. Kpucraminueckue
pEILIECTKN: WOHHAs, aTOMHAas M MOJIEKyJsipHas. [IpocTeie W ClIO)KHBIE BENIECTBA.
XuMudecknii 3eMeHT. MeTamipl M HeMeTaIbl. ATOMHAas eJWHHWIIA MAacCHI.
OtHocuTenbHaAsg aToOMHas mMacca. S3bIK XMMHHU. 3HaKM XMMHYECKHX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BelllecTBa. XMMHUYECKHe (popmyiibl. OTHOCUTEIbHAS
MOJIEKyJIsipHAasg Macca. KadecTBEHHbI M KOJHWYECTBEHHBINM COCTAB BEIIECTBA.
Brraucnenus mo xumudeckum dopmysiaMm. MaccoBas 107151 XUMHAYECKOTO AJIeMEHTa
B CJIO’KHOM BEIIICCTBE.

BajleHTHOCTh XUMUYECKHX 31€MEHTOB. OmpeieIeHne BAJICHTHOCTH 3JIEMEHTOB MO
dbopmynam ouHapHbIX coequHeHui. CocTaBiIeHUE XUMUUECKUX (HOpMYIT OMHAPHBIX
COEIMHEHUI 110 BAJICHTHOCTH.

ATOMHO — MOJIEKYJISIpPHOE YUYE€HHE. 3aKOH COXpPaHEHMsI Macchl BellecTB. JKU3Hb U
nestenbHocTh M.B. JlomoHOCcOBa. XWMHUUYECKUE ypaBHEHUs. THUIIBI XUMHUYECKHAX
peaKunil.

Kucnopon. Haxoxxnenue B mpupoge. Ilomydenue kuciopoja B jJabopaTopuud U
npoMbIlIeHHOCTH. Du3nueckue U XMMUYECKHE CBOMCTBAa KHCIOpoaa. ['opeHue.
Okcupnpl. [Ipumenenue kucnopona. Kpyrosopor kucnopona B mnpupoge. O30H,
ajoTponus kuciopona. Bo3ayx u ero cocras. 3anmura aTMOChEpHOro BO3ayXa OT
3arpsI3HEHUN.

Bonopon. Haxoxnaenue B mpupojae. I[lomyuenuwe Bomopoaa B jabopatopuu u
MPOMBIIITIEHHOCTH. Du3nyeckne u XUMHUYECKUE CBOMCTBA Bojoponaa. Boagopon —
BOCCTaHOBUTEIL. Mepbl 0e30macHOCTH Tpu pabote ¢ BogopoaoM. [IpumeHeHue
BOJIOPO/IA.

Bonma. Metonpl onpeneseHUsi cOCTaBa BOAbl — aHAIU3 M CUHTE3. Duznueckue
CBOICTBa BOJBI. Boma B mpupojse U crmocoObl €€ OYUCTKUA. Adpaius BOJBIL.
Xumuueckne cBoucTBa BoAbl. lIpumenenue Boabl. Boma — pacTtBOpUTEID.
PacTBopumMocCTh BemiecTB B Bojie. MaccoBasi 10151 paCTBOPEHHOTO BELIECTBA.

KonnuectBenubie oTHOMIEHUs B XuMuK. KonmrdectBo BemectBa. Mousib. MonsipHast
Macca. 3akoH ABoraapo. MomspHbsiii 00beM Ta30oB. OTHOCHUTENbHAS TIJIOTHOCTH
razoB. OObeMHBIC OTHOIICHHS ra30B IIPU XUMHUYCCKHUX PEAKITUSIX.



BaxHeiilime  KJacChl ~ HEOPraHWYECKUX  COoeIMHEHHH. OKCHABL:  COCTaB,
kinaccupukanus. OCHOBHBIE M KHCIOTHblE OKcuAbl. HoMmeHknaTypa OKCHIOB.
duznyeckre U XUMUYECKHE CBOMCTBA, ITOJIyYeHUE U IPUMEHEHHE OKCHJIOB.

[I'unpoxcuasl. Knaccudukamus rugpokcunoB. OcHoBanusi. Cocrtas. lllemoun u
HepacTBOpuUMbIe OCHOBaHMs. HomeHknmatypa. @PuU3MYECKME M XUMHYECKHUE
CBOMCTBAa OCHOBaHWW. Peakuums HeuTpammsanuu. llonydyeHne W THpUMEHEHHE
OCHOBaHUI. AM(OTEpHBIE OKCHUJIBI U THIPOKCH/IBI.

Kucnotel. Cocra. Knaccuduxanus. Homenknarypa. Ousndeckue 1 XUuMUYECKUE
CBOMCTBA KUCIIOT. BBITECHUTENBHBIN psiJl METAIIIOB.

Comu. CocraB. Knaccudukanus. Homenkiarypa. dusnyeckue CBONCTBa COJIEH.
PactBopumocTh coseii B Bojge. XuMmu4eckue cBoiicTBa coseil. CrnocoObl
noxy4yeHus coisier. [Ipumenenue conen.

['eneTndeckas CBS3b MCKIY OCHOBHBIMH KJIaCCaAMH HCOPTaHNYCCKHUX COCHHHGHHﬁ.

I[CMOHCTpaIIHI/I. O3HakoMJICHHE C 06paBHaMI/I IIPOCTBIX MU CJIIOKHBIX BCIHICCTB.
CrnocoOBI  OYHCTKH BCIICCTB: KPpUCTAIM3alus, AUCTUILIIALHNA, XpOMaTOFpa(i)I/IH.
OHBITI)I, IMOATBCPIKAAIOIMINC 3daKOH COXPAaHCHHA MAaCChl BCIICCTB.

[Toryuenue u coOupaHHe KHUCIOPOJAa METOJOM BBITECHEHHUS BO3JyXa U BOJBI.
Omnpenenenne cocraBa Bo3ayxa. Komnekius HeTH, KAMEHHOTO YIJISl U MPOJIYKTOB
UX MepepadboTKH.

[Tonyuenne Bogopoaa B anmnapare Kuma, npoBepka BOJ0OpOJa Ha YUCTOTY, TOPEHUE
BOJIOpPOJIa, COOMpaHKe BOJOPOIa METOJOM BHITECHEHHUS BO3yXa W BOJIBI.

Anamu3 Boapl. CUHTE3 BOJBI. 3HAKOMCTBO ¢ 0Opas3liaMu OKCHJIOB, KHCIIOT,
OCHOBaHMM U cojed. HeWrpamuzanus mENOYM KHUCIOTOW B NPUCYTCTBUU
WHJUKATOpA.

JlaGopaTopHble onbIThbl. PaccMOoTpeHune BEIIECTB € pa3IMYHBIMU (PU3HUECKUMU
cBoiicTBamu. Paznenenue cMmecu ¢ momoibio Marauta. [Ipumepsl ¢puzndeckux u
XUMUYECKUX SABJICHUHA. Peakuuu, WUTIOCTPUPYIOIIHE OCHOBHBIE MpPU3HAKU
XapakTepHbIX peakuuu. Paznokenne ocHoBHOro kapoonara meau (II). Peaxnus
3aMENIEHUS MEIH JKEIIE30M.

O3HakoMJICHHE ¢ 00pa3laMi OKCHJIOB.

B3aumoneiictBue Bogoposa ¢ okcuaom meau (11).



OMnbIThI, TOATBEPKAAIONIUE XUMUUECKUE CBOMCTBA OKCUOB, KUCJIOT, OCHOBaHUH,
aM(OTepHBIX OCHOBaHUH U COJICH.

IIpakTH4yeckue padoTbl

. [IpaBuna TexHUKH O€30MACHOCTH TpU paboTe B XMMHUYECKOM KaOHHETE.
O3HakOMJICHHE C JTa0OPaTOPHBIM 000PYAOBAHUEM.

. OumncTka 3arpsi3HEHHON TOBAPEHHOW COJIH.

. IlonydeHnue u CBOMCTBA KUCIOPOJA

. [TonyueHnne Bogopoaa U U3y4YEHUE €T0 CBOMCTB.

. [IpuroToBiieHHE PACTBOPOB COJIEU C ONPEHECIEHHONM MacCOBOM HOJIEH

PacTBOPEHHOTO BEUIECTBA.

° Pemenue OKCIICPUMCHTAJIbHBIX 3a7a4Y II0 TCMC «OCHOBHBIE  KJIACCBI
HCOPraHNYCCKHUX COGHHHGHHﬁ)).

PacuerHble 3agaun:

BblunciieHre OTHOCHTENIbHOM MOJIEKYJSIPHOM Macchl BenlecTBa Mo (opmyle.
Brluncnenne MaccoBOM  J0JIM  3JIEMEHTa B XUMHUYECKOM  COCIMHEHUHU.
YcranoBieHue npocTeiiieit GopMyIibl BEIECTBA IO MACCOBBIM JIOJISIM 2JIEMEHTOB.

Haxoxieane MaccoBoil 10JIM paCTBOPEHHOTO BENIECTBA B pacTBope. Brruncienue
Macchl PACTBOPEHHOTO BEHIECTBA W BOJABI JJISI MPUTOTOBIEHHS pacTBOpa
ONPEAECIEHHON KOHLICHTPALIUH.

OOBbEMHBIE OTHOLLIEHUS Fa30B MTPU XUMHUYECKUX PEAKLIUSIX.

Bblunciendss Mo XUMHUYECKUM YpaBHEHUSAM Macchl, O0bEMa U KOJUYECTBA
BEILECTBA OJJHOI0 U3 MPOAYKTOB PEAKLMU 10 MACCE UCXOAHOTO BEUIECTBA, 00BEMY
WJIM KOJIMYECTBY BEILECTBA, COAEPIKALLETO ONPEAEIEHHYIO TOII0 IPUMECEH.

Pazgean 2. Ilepuoamyeckuid 3aKOH M NEPHOAMYECKAS CHCTEMAa XHMHUYECKHUX
yjiemenToB JI.A. MenneneeBa. Ctpoenue atoma. (74.)

[lepBble MOMNBITKY KJIAaCCU(UKAIUU XUMUYECKUX 3eMeHTOB. [loHsTre o rpymnmax
CXOIIHBIX JJIEMEHTOB. ECTECTBEHHbIE CEMENCTBA WIEJIOYHBIX METAUIOB U
rajnoreHoB. brnaroponnsie rasel. llepmomnueckumii 3akon JI.M.Menneneena.
[lepuoanueckas cucreMa KaKk €CTECTBEHHO — Hay4yHOe KiacCcUpuKauus
XUMUYECKUX JJIEMEHTOB. Ta0nuunHas ¢dopma MpeacTaBiIeHUs KiacCuPpuKauu
XUMUYecKUx d3neMeHToB. Ctpykrypa Tabmuusl «llepuoguyeckas cucrema



xumuueckux snemeHToB .M. MenneneeBay (kopotkas ¢opma): A- u b- rpymnmsl,
nepuoabl. Pu3nuecknuil CMbICI MOPAIKOBOIO JIEMEHTA, HOMEpa Ieproja, Homepa
IpyIIb! (111 2JIEMEHTOB A-TPYIIII).

CtpoeHnue artoma: sapO U DJIEKTpOHHass o00osiouka. CocTraB aTOMHBIX sep:
MPOTOHBI W HEUTPOHBI. M30Tombl. 3apsi aTOMHOIO spa, MacCOBOE YHCIIO,
OTHOCHUTENbHAss aroMHass Macca. CoBpemeHHas (GOPMYJIUPOBKA  IMOHSTHS
«XHUMHUYECKHUHU 3JIEMESHTY.

OnekTpoHHass 00o0JI0YKa AaToMa: TMOHATHE OO0 HHEPreTMYECKOM YpOBHE
(3JIEKTPOHHOM CJIO€), €ro EMKOCTH. 3aIlOJIHEHUE AJIEKTPOHHBIX CIIOEB Yy aTOMOB
3JIEMEHTOB IIEpBOr0 — TpeThero mnepuoaoB. CoBpeMeHHas (opMyIupoBKa
NEPUOANYECKOTO 3aKOHA.

3HayeHue nepuoandeckoro 3akoHa. Hayuneie noctmxenusa .M. Menpeneesa:
UCIIPaBJICHUE OTHOCHUTENIbHBIX AaTOMHBIX MaccC, NpeICcKa3aHHWe CYyIIECTBOBAHUS
HEOTKPBITBIX ~ 3JIEMEHTOB,  IEPECTAHOBKA  XUMHUYECKUX  DJJEMEHTOB B
nepuoanueckon cucreme. JKusup u nesrensHocts .M. Menaeneena.

JemoncTpannu: PU3NYECKUE CBOMCTBA IICJIOYHBIX METAUIOB. B3ammoneincrBue
OKCUJIOB HaTpusi, mar"usi, ¢ocdopa, cepbl ¢ BOJOW, HUCCICIOBAHUE CBOWUCTB
MOJYYEHHBIX MPOAYKTOB. B3auMojieiicTBUE HATpUsl M Kajaus ¢ BoAoW. Ddusnyueckue
CBOMCTBA TraJIoreHOB. B3anmMoielicTBre aTlOMUHUS ¢ XJIOPOM, OpOMOM U HOJIOM.

Paznen 3. Crpoenue BemecTBa. Xumuieckas cBsa3b. (104)

DJEKTPOOTPULATENBHOCTh XUMAYECKUX 3JIEMEHTOB. OCHOBHBIE BUbI XUMHUECKOU
CBSI3U: KOBAJICHTHAsI HEMOJISIPHASA, KOBAJIECHTHAs! MOJISIpHAsA, MOHHAs. BameHTHOCTh
AJIEMEHTOB B CBETE€ JJIEKTpOHHOW Teopuu. CreneHb okucieHus. IlpaBuia
ONPEAEIICHUS CTEIIEHEN OKUCIICHUS DJIEMEHTOB.

JemoHcTpauuu:

ComnocrapiieHUe (PU3HKO-XUMUYECKUX CBOMCTB COCAMHEHUN C KOBAJEHTHBIMU W
MOHHBIMU CBSI3SIMH.

9 kaacec.
Paznen 1. MHoroo0pa3sue xumuyeckux peakuui. (154)

Knaccudukaiums XUMUYECKUX PpEAKIUN: PEaKlud COCAUHECHUS, Pa3JIOKEHUS,
3amerienus, ooMeHa. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENb,



BOCCTAHOBUTCJIb, IPOLHCCChI OKUCIICHUA MW BOCCTAHOBJICHMUA. CocraBnenue
ypaBHeHI/Iﬁ OKHCIIUTCIIbHO -BOCCTAHOBUTCIIBHBIX peaKuHﬁ C IMIOMOIIBKO ME€TOJA
QJICKTPOHHOTO OajaHca.

TeroBble  3(pdeKTbl  XUMHUECKMX  peakiuid.  DK30TepMUYECKHE U
PHAOTEPMUYECKUE peakiuu. TepMoxuMuueckue ypaBHeHHs. PacyeTsl 10
TEPMOXHUMUYECKUM YPaBHEHUSM.

CKOpOCTh XMMHYECKUX peakiuii. GaKTOpbl, BIMUSAIONIME Ha CKOPOCTh XMMUUYECKTX
peakiuii. IlepBoHauanpHOE MpencTaBieHue o Kataimu3e. OOpaThMble peakiuu.
[ToHsITHE O XUMHUYECKOM PaBHOBECUHM. XMMHUYECKUE PEAKIIUH B BOJIHBIX PACTBOpPax.
DOneKTpoauThl U HeaneKTponuThl. Monbl. Katnonsl U annoHsl. ['uapatHas teopust
pacTBOPOB. DJIEKTPOJUTHUYECKAsT JUCCOLMAIMS KHUCJIOT, OCHOBAHUM M COJIEH.
Cnabbie u  cuibHble dJekTpoduTbl. CteneHb  auccoruanuu. CreneHb
nvcconuanuu. Peakuuu noHHOTO OOMEHa. YCIOBHS TEUYEHHUS PEaKIMil MOHHOTO
oOMeHa 10 KOHIIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COCIMHEHUN B CBETE IMPEJCTABICHUN 00 JJICKTPOJUTHUYECCKON MHCCOIMAIN M
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiui. [IoHsTHE O ruaposn3e Coneu.

JlemoncTpanum:
[IpuMepsbI 3K30- U SHIOTEPMUUYECKUX PEAKIUN.

B3anmonenicTBue LIMHKA C COJMIHOW M YKCYCHOM KHCIOTOM. B3ammonernictBue
I'PAaHyJMPOBAHHOTO [IMHKA W [IMHKOBOW MBLIX C COJISTHOM KHUCIIOTOM.

B3aumopeiictBue oxkcuna menu (II) ¢ cepHoil KHCIOTOM pa3HOM KOHUEHTpaluu
IIPU pa3HbIX TEMIEpaTypax.

['opeHune yrisi B KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTE.

['opeHue cepbl B pacILIaBICHHOMN CEJUTPE.

HcnblTanue pacTBOPOB BELIECTB HA DJIEKTPUUECKYIO TPOBOAUMOCTD.

JIBM>KEHME MOHOB B JIEKTPUYECKOM I10JIE.

IIpakTnyeckune padoThbI:

N3ydeHne BIUSAHUSA YCIOBUM IPOBEIACHUSA XMMUYECKON peaKIiMU Ha €€ CKOPOCTb.

Pelienne skcrepuMeHTAIBHBIX 3ajlad Mo TeMme «CBOMCTBA KHCIIOT, COJIEM U
OCHOBAHUM KaK JIEKTPOJTUTOBY

JlaGopaTopHbIe ONbITHI:



Peakiun oOMeHa MeXy pacTBOpPaMH 3JIEKTPOJIMTOB
PacuerHnble 3agaun: BrrancieHns no TEPMOXUMHYECKUM YPABHEHUSM PEAKIUM.
Pa3znen 2. Muoroo6pa3sue BemecTs. (434)

Hemeramnbl. T'amorensl. IlosokeHHE B NEPUOINYECKOM CUCTEME XUMHYECKUX
DJIEMEHTOB, CTpOeHHME HuX aroMmoB. Haxoxnenune B mnpupone. dusznueckue u
XUMHUYECKHE CBOKCTBA rajoreHoB. [losyueHne u npuMeHEeHUE TaloreHoB. XJIop.
Pu3nYECKre U XUMUYECKHE CBOMCTBA XJopa. [ Ipumenenune xiopa. XsiopoBOaOpOI.
®duznueckue cBoictia. [lonyuenune. ConsgHHas kucioTa u e€ conu. KauecTBeHHas
peakuus Ha XJIOpUA-uOHbL. Pacnio3HaBaHMe XJIOpUI0B, OPOMHUIOB, HOINU/IOB.

Kucnopon u cepa. [lonoxenue kuciopona u cepsl B [ICXD, ctpoeHre nx aToOMOB.
Cepa. Amnorponus cepbl. Ousndeckne U XuMuU4eckue cBoiicTBa. HaxoxaeHue B
npupoze. [Ipumenenne cepbl. CepoBogopos. CepoBoopoaHas KUCIOTAa U €€ COJIH.
KauectBenHnas peaxkuus Ha cyiabdua-uonsl. Oxcun cepsl (IV). @usnyeckue u
xumudeckue cBoictBa. lIpumenenme. CepHuUCTas KuUCIOTa W €€ COJIM.
KauectBennas peakuus Ha cyiabdur-uonbl. Oxcupn cepsl (VI). Cepnast kuciora.
XUMUYECKHE CBOWCTBA Pa30aBJICHHON W KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI.
KauecTtBeHHass peakuusi Ha Cyiab(ar-HOHbI. XUMHUYECKUE PEaKLUH, JICKAIIUE B
OCHOBE IOJIyYEHHUSI CEPHOM KHUCIOTHI B IPOMBIIUIEHHOCTH. [IprMeHeHne cepHoi
KHCJIOTHI.

A3zoT u ¢ocdop. [lonoxenune azora u gocdopa B [ICXID, cTpoeHre UX aTOMOB.
A30T, @Qu3nueckue M XUMHUYECKHE CBOICTBa, IOJIyUeHHE U TNPUMEHEHHE.
KpyroBopot a3ora B mpupoge. AMMHak: (U3MUECKHE U XUMHYECKHE CBOWCTBA,
nosryueHue u npumeHeHue. Conn aMMOHUA. A30THas KHCIOTa U €€ CBOMCTBA.
OkucnIUTENBHBIE CBOMCTBA A30THOM KHUCIOTHL. [lomydeHue a30THOW KHCIOTHI B
nabopaTopun. XUMUYECKHE PEAKIMH, JIeXKAIIMEe B OCHOBE MOJYyYEHHUs A30THOU
KHUCJIOTBl B IPOMBINUICHHOCTH. [IprMeHeHnne a30THOW KUCHOTHL. Conu a30THOM
KHCJIOTBI U UX MIPUMEHEHHE. A30THBIE YIOOpEHUSI.

®ochop. Amnorponus pochopa. Duznyeckue U XUMUUECKUE CBOKCTBA docdopa.
Oxcun dochopa (V). Oprodochopnas kuciora u ee coiu. DocdopHbie
ya00peHwusl.

VYrnepon u kpemuuid. [lonoxxenne yrimepona u kpemuus B 1ICXD, ctpoeHue ux
aToMOB. Yriepoa. Amnorponus yriepoja. uzndeckue u XMuMUYECKUE CBOMCTBA
yraepoja. AacopOmus. YrapHslid ra3, CBOMCTBA U (PU3UOIOTHYECKOE JICHCTBHE Ha
OpraHu3M. YTJEKUCIBIM Ta3. YTrojbHas KUCJIOTa W €€ conu. KadecTBeHHbIE



peakiuu Ha KapOoHaT-uoHBL. KpyroBopoT yrinepona B mpupoae. OpraHudeckue
COEMHEHMS yIepoa.

Kpemunii. Oxcun kxpemuus (4). KpemnHueBas kucinora u ee comu. CTekIo.
LlemeHT.

Meramibl. Ilonoxenne meramioB B IICXD J[.M.MeHneneeBa, cTpoeHue uX
aTOMOB. Meramumnueckas cBsi3b. Du3Myeckne CBOMCTBA METAUIOB. Psn
aKTUBHOCTA METANIOB. XUMHUYECKHE CBOMCTBa MeTauioB. OOmme CcrnocoOsl
nonyyeHuss metawioB. CruiaBel MetaiuioB.  Illenouynbsie metamibl. [lonoxeHune
HIEJOYHBIX METAUIOB B IEPHOJUYECKON CHCTEME, CTPOEHHE HX aTOMOB.
Haxoxnenne B npupome. MarHMM W KajdblMi, UX BAKHEUIINE COCIUHEHUS.
2’KecTkocTb BOJIBI M CLIOCOOBI €€ yCTPAHEHUS.

Amomunnid. [lomoxeHne alrOMUHHS B NEPUOJUYECKON CHUCTEME, CTPOCHHE €r0
aroMa. Haxoxnenue B mpupoae. Pu3nyueckne 1 XMMHUYECKUE CBOMCTBA aTFOMUHUSL.
AMGOTEpPHOCTH OKCH/IA U TUAPOKCUIA ATFOMUHUSL.

Kenezo. [lonoxenue xene3a B NEPUOJUUECKON CHCTEME, CTPOCHUE €r0 aToma.
Haxoxnenne B mnpupoae. dusznueckue M XUMHAYECKHME  CBOWCTBA JKEJE3a.
Baxnelime coeiuHeHUs Kejae3a: OKCHAbL, THAPOKCcHabl U conu keneza (II) u
xenesa (I11). KauecTBeHHbIe peakiiy Ha HOHBI.

JlemoHncTpanum:
duznueckre CBOMCTBA raJIOTEHOB.
[Tosryuenue XJIOpOBOAOPO/Ia M PACTBOPEHUE €TO B BOJIE.

AmnorpornHble  Momudukanuu cepbl. OOpas3ipl MPUPOAHBIX CYIbOUIOB U
cynb(dartos.

[Tonyyenue amMuaka u ero pactBopeHue B Boje. O3HaKOMIIEHHE C oOpasiaMu
MPUPOIHBIX HUTPATOB, (hochaToB

Monenu KpUCTATMYECKUX pemeEToK — aiMaza u  Tpadura. 3HAKOMCTBO C
oOpa3siiaMu MPUPOIHBIX KapOOHATOB U CUITUKATOB

3HaKOMCTBO ¢ OOpa3llaMi BaXKHEWINIUX COCIUHEHUUN HATpPUs, Kallusi, MPUPOTHBIX
COCOMHEHUN KaJbLMs, pyJaMu Kejesa, COCIUHEHUSAMU  AJFOMUHMUSL.
B3auMonencTBre IIENOYHBIX, MIETOYHO3EMEIBHBIX METAJUIOB W AIFOMHUHUSA C
BoJ0M. C)KHraHue xemne3a B KHCIOPOJE U XJIOPE.

IIpakTnueckne padoThbi:



[lony4yeHne COMITHON KUCIOTHI M U3YyYEHHE €€ CBOMCTB.
Pemenne sxcniepuMeHTanbHbIX 331a4 o teme «Kucmopon u cepa»
[lonyueHne aMMHaKa U U3y4E€HHUE €T0 CBOWCTB.

[Tonyuenne okcuma yrinepona (IV) m uzyueHue ero cBoucTB. Pacmo3nHaBanue
KapOOHATOB.

Pemienue sxcniepuMeHTaIbHBIX 337a4 0 TeMe «MeTalibl U UX COCTUHEHUSD.
JlaGopaTopHble ONbITHI:
BriTecHeHnE ranoreHaMu Apyr Apyra u3 pacTBOPOB UX COEAUHECHUM.
KauecTBeHHbIC peakiuu CylabPui-, CyabPuT- U cylb(aT- HOHOB B pacTBOPE.
O3HakoMJieHHE ¢ 00pa3iiamMu cephl U €€ MPUPOIHBIMU COSAMHEHUSMHU.
B3aumozerncTBre cojieil aMMOHUS CO IIEJI0YaMHU.
KauectBeHHble peakiiuyu Ha KapOOHAT- U CUJIMKAT- UOHBI.
KauecTBeHHas peakuys Ha YIIEKUCIbINA ra3.

N3yuyenue oOpa3loB MeTauioB. BzauMopaeiicTBue METaioB ¢ pacTBOPaMH COJIEH.
O3HakOMIICHME CO  CBOMCTBAMM M  NPEBpPALICHUAMH  KapOOHATOB M
rusipokapoonaroB. [lonyueHne ruapokcua aJlOMUHUS U B3aUMOJEHCTBHUE €T0 C
KUCJI0TaMHM M 1ieiodyamu. KauecTBeHHbIe peakiinu Ha HoHbI Fe2+ u Fe3+

Pacuernrlie 3amaun:

Beluncienus 1Mo XMMHYECKUM YpaBHEHUSIM Macchl, 0O0bE€Ma WM KOJIMYECTBA
BEILIECTBA OJTHOTO U3 MPOAYKTOB PEAKIIMU 10 MACCE UCXOHOTO BEIIECTBA, O0BEMY
WJIM KOJIMYECTBY BEIIECTBA, COAEPKAILIETO OMPEACIEHHYIO JOII0 MPUMECEH.

Paznen 3. Kparkuii 0030p BaskHeillIux opranudeckux Bemiects. (10u)

IIpenmer opranmyeckoii xumun. HeopraHnueckue nu OpraHu4eCKUe COEAUHEHHS.
VYrnepon — ocHoBa uU3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUsI aTOMa yriepoja B
OpPraHUYECKUX COCAUHEHUSX.

VYraesonoponel. IlpenenbHble  yrieBogopoabl. MeTaH, »3TaH, MpONaH —
MPOCTEUIINE TPEACTABUTEIN TMPEICIbHBIX  yIIIEBOAOPOAOB. CTpPYKTypHBIE
dbopMysIBl  YTIIEBOIOPOAOB. ['OMOIOTHMUECKHI PSJT MPEACIBbHBIX YTJIEBOIOPOIOB.
['omonoru. ®@u3nyeckne U XMMHUYECKUE CBOWCTBA MPEIEIBbHBIX YIIIEBOAOPOJIOB.



Peakummn ropenus m 3amemeHusa. HaxoxneHue B npupoae mIpeaesbHBIX
yraesonoponos. [Ipumenenne MeraHa.

HenpenenbHble yriieBOJOPOAbl. DTUICHOBBIA Psii HEMPEAEIbHBIX YII€BOAOPOIOB.
Otunen. Ousnyeckrue 1 XUMUYECKUE CBOMCTBA ATHIICHA.

ALETUJICHOBBIM  Psii HENpPEAeNbHbIX YIJIeBOAOPONOB. AmnerwieH. (CBoHCTBa
anietwiieHa. [I[pumenenue aneruieHa.

[IpousBoansie yrieBonopoaoB. KpaTkuii 0030p OpPraHMYECKHX COEIUHEHUM:
OJTHOATOMHBIC CIUPTHI, KapOOHOBBIE KHCIOTHI, CIOXKHBIE OS(UPHI, KUPHI,
YIJI€BOJIbl, AMUHOKHUCIIOTHI, OesIKU. PoJib OEIKOB B OpraHu3Me.

[ToHsATHE O BHICOKOMOJEKYISIPHBIX BeliecTBax. CTpyKTypa MOJMMEPOB: MOHOMED,
[OJIUMEP, CTPYKTYPHOE 3BEHO, CTElEeHb noJmmepusauuu. llomustuiien,
ITOJIUIIPOITAJICH, TOJIMBUHWIXJIOPU/L.

JlemoncTpanum:

Mopenun MOJEKysl OpraHMYeCKMX COeAuHEHHW. [‘OpeHme yriieBomoponoB U
oOHapy>KeHHE NPOAYKTOB HX TropeHus. KadecTBeHHas peakuus Ha 3STUJIEH.
[Toy4yeHue 3THIICHA.

PaCTBOpeHI/IC 9THUJIOBOTO CIIMpPTa B BOJIC. P&CTBOpCHI/Ie rMncpuHa B BOAC.

[TomyyeHne u CBOMCTBAa YKCYCHOW KHCIOTHI. McclienoBaHHE CBOWMCTB KUPOB:
PacTBOPUMOCTH B BOJIE€ M OPTaHUYECKUX PACTBOPUTEIISIX.

KauecTBeHHbBIC peaKIny Ha TJIFOKO3Y U Kpaxmal.

OzHakoMJieHHEe C oOpasmamMu M3JeIuid W3 TOJUATUJICHA, TOJIMIPOIUJICHA,
MOJMBUHWIXJIOPUAA.

[IpakTtueckune pabOThl CTPYNIHUPOBAHBI B OJIOKM — XUMHUYECKUE MPAKTHUKYMBI,
KOTOpBIE CIIYyX)aT HE TOJBKO CPEICTBOM 3aKPEIJICHUS YMEHUN U HABBIKOB, HO
TaKXe U CPEJACTBOM KOHTPOJISI 32 KAYECTBOM UX C(HOPMUPOBAHHOCTH.

JlaGopaTopHble OnbITHI 8 KJace

No Ha3Banue onpiTa Tema pa3agena
OIIbITa

1 PaccmoTpeHnue BemecTs ¢ pa3InyHbIMU
(bU3MYECKUMHU CBOMCTBAMH.

N

Pazgenenue cMecH ¢ MOMOIIBIO MarHuTa.

3 [Tpumeps! pU3NIECKNX U XUMUYECKUX




SIBJICHUU.

4 O3nakomiieHHEe ¢ 00pa3amMm MPOCTHIX
(MeTaJTbl 1 HEMETAJLIBI) U CJIOJKHBIX BEIIECTB,
MUHEPAJIOB U TOPHBIX MOPO/I.

Pa3nen 1. OcHOBHBIE TOHSITHS XUMUU

3) Paznoxenne ocHoBHOro Kap6onara menu (II). (YpOoBEHB aTOMHO-MOJIEKYJISPHBIX
6 Peakius 3amelieHUs Me/IU KETIE30M. IIpEeJCTaBICHUN)
7 O3HakoMJIeHHE ¢ 00pa3laMM OKCHJIOB
8 B3anmoneiicTBre BOAOpOaa C OKCHIOM MEAU
(.
9 OHBITBI, MOATBCPIKAAOIUC XUMHYCCKUC

CBOMCTBa OKCHJIOB.

10 OnbIThI, TOATBEPKAAIOIINE XUMUYECKUE
CBOMCTBA OCHOBAHMIA.

11 | OnbIThl, NOATBEPXKIAIOIINE XUMUUECKUE
CBOWCTBa aM()OTEPHBIX OCHOBAHUHN

12 OnbIThI, TOATBEPKAAIOIINE XUMUYECKHUE
CBOMCTBA KUCIOT.

13 OnbIThI, TOATBEPKAAIOIINE XUMUYECKUE
CBOICTBa coiel

JladopaTopHbIe ONBLITHI 9 KJIacc

No Ha3Banue onbiTa Tema pa3agena
OIlbITa
1 Peakuuu oOMeHa MEXTy pacTBOpaMu Pasznen 1. MHorooGpasue
3JIEKTPOJIUTOB XAMHUYECKUX PEaKUi
2 BriTecHeHue ragoreHaMu Ipyr apyra u3

pacTBOpPOB UX CO€IUHEHMH.

3 KayecTBeHHbIE peakiun CyabQua-, cyabduT-
U cynb(aT- HOHOB B pacTBOpe
4 O3HakomJIeHHEe ¢ 00pa3lamMH cephl U e€

IMPpHUPOAHBIMU COCAUHCHUAMMU.

5 | B3aumopmeiicTBHE CONEl aMMOHUS CO Paznen 1. Muoroo6pasue BelIECTB
11eJI049aMu

6 KagecTBeHHast peakiysi Ha YTICKUCIBIN Ta3

7 KauecTBeHHbIE peakiiy Ha KapOOHAT- HOH

8 W3yuenne o0pas31ioB METAILIOB.

9 B3anMopeiicTBre MeTauioB ¢ paCTBOPAMHU

coJei.

10 O3HaKOMJIEHHE CO CBOMCTBAMU U
npeBpaleHUsIMA KapOOHATOB U
THAPOKAPOOHATOB

11 [TonyyeHnue ruapoKcUIa aNFOMUHUS U
B3aWMOJIEUCTBHE €r0 C KUCJIOTaMU U




meiao4aMu

12 | KayecTBeHHble peakiiui Ha HOHBI Fe2+ u Fe3+
TeMaTuuyeckoe MJIAHNPOBAHHUE!
8 KUIACC
Ne | Hazpanme pa3spnena u Koauuect (OcHOBHBIE BUABI ACATEILHOCTU OcHOBHbIE
TEM BO 4acoB o6yqa}oumxc;{ HaIIpaBJICHUA
n/n KoJIM4ecTn no BOCIHUTATEIHHON
0 yacos mo | Padoyeii (Ha ypOBHE YHHBEPCAIBbHBIX y4COHBIX | f1esTeIbHOCTH
aBTopckoii |TTPOrpaMM AcicTBuid)
nporpamme ¢
514 ol lcrionib30BaHue MPU XapaKTepUCTHKE|/,8
DIIEMEHTAa  XUMUYECKUE  TOHATHS.
3HATh XUMHYECKHE 3HAKH,
KJ1aCCHU(UKALIUIO BEIIIECTB o
COCTaBY,  OOBSCHATb  CYIIHOCTh
XUMHYECKHX SIBIICHUH, 1704
1 [PUHIIMITAATHEHOE OTIINYHE 0T
(U3UIECKUX SIBJICHU,
XapaKTepU30BaTh OCHOBHbBIE METOJIbI
Pazznen 1. OcHOBHBIE M3Y4YECHUS €CTECTBEHHBIX IUCIMILIUH
MOHATHUSI XUMHHU POJIb XMMHUH B KU3HU COBPEMEHHOTO
(YpoBeHb aTOMHO- yenoBeka. CoOmrofeHue mpaBuial
MOJIEKYJISIPHBIX TEXHUKHU 0e30MmacHOCTH pu
npeacTaBIeHUi). NpoBeIECHUH HaOJIIOIeHHI u
Pasnen 2. 7 7 dopmynupoBaHue TUIIOTES mo|1,6,7,8
[lepuonnueckuii pEIIeHHI0 TMPOOJIEeMbI, COCTaBICHUE
3AKOH U [J1aHa BBITIOJNHEHUS y4eOHOH 3amaun,

o [MEpHOAMTCCKAS peleHue mpoOiIeMbl TBOPUYECKOTO U
CHCTEMA XUMHIHMECKHUX MOMCKOBOTO XapaKTepa, Onpe/ieeHue
paemenros JI.1. 00BEKTOB CPABHEHUSI U BBIIIOJHEHUE
Memnpeieesna. o

HEIOJIHOE OJTHOJINHENHOE,
Crpoenne aroma.
KOMILIEKCHOE CpaBHEHHE.
CocCTaBIISITh HA OCHOBE TEKCTA 1,7,8
cxeMbl. B ToM uncie ¢ npumeHenue
VKT, paznuyate 00beM U
coZep KaHUE MTOHATHHI, UCITOJIb30BaTh
Pazpnen 3. Crpoenne
3HAKOBOE MOJIEIMPOBAHKE Ha
BemecTsa. +3 MpuMepe ypaBHEHUH XUMUYECKUX
3 | Xumuueckas CBs3b. 7 PE3CPB  |honyrif,
4 Pe3epsn 3 3




HUroro 68

68

TeMaTnuyeckoe MIIAaHMPOBaHUe 9 KJace

Ne | Haspanme pazgenau | Koamuecr | Konuu | OCHOBHBIE BUABI OcHoBHbIE
n/n TeM BO YaCOB | €CTBO | JCATEIbHOCTU HarpaBJICHUS
no YacoB | 00ydJarommxcs BOCTIUTATEIIbH
aBTOPCKOii no (Ha ypoBHE ol
nporpamMm | padoue | yHUBEPCAIbHbBIX JeSITeIbHOCTH
e i y4eOHBIX J1eHCTBUI)
nporp
aMme
1 | Pazmen 1. 15 dopMynHpoBaHUE 1,7,8
MHoroo6pasue 15 TUIIOTE3 110 PELICHUIO
XUMHUYIECKHUX Hp06JI€MI>I,
N COCTaBJICHUE IlaHa
peakuuu BBITIOJIHEHHST  y4eOHOM
3aJauu, peleHue
po0JieMbl TBOPUYECKOTO
U IIOUCKOBOTO
Xapakrepa,
orpeielieHne 0OBEKTOB
CpaBHEHHSI u
BBINIOJIHEHHE HEIOJIHOE
2 | Pazmeu 2. 43 43 CocraBiecHue 1,7,8
Muoroodpasue KOHCIIEKTa TEKCTa,
BellleCTR CaMOCTOSITEITLHO
UCIIOJIb30BaTh
HETIOCPEICTBEHHOE
HaOJII0IeHHE,
0pOpMIIATH OTYET,
REITINTHYITE ITOTHOEA
3 | Pa3nen 3. KpaTkuii 9 9+1 | CocraBusare Tabmuusic | 1,7,8
0030p BaKHeHIINX pe3epB | IPUMEHEHUE CPENICTB
OpraHuYecKHx VKT, non
PYKOBOJICTBOM YUHTEJISI
Bemects (104) oopMIATH OTUET,
BKITHOYAAg OITMCAHUEC
4 PezepB 3 0
Hroro 70 68
COI'JTACOBAHO COI''TACOBAHO

[Ipotokon 3acenanns [IIMO yuureneit
€CTECTBO3HAHMUS
MBOY COII Ne 1um. JIsnuaeBckoro
ct. CrapomepOruHOBCKast
ot 29.08.2023 r. Ne 1

Yoburok U. A.

MOJANHCH

D.N.0.

N.o.3amecturens nupexkropa no YBP
MBOY CONI Ne 1 pum. JIAnuaeBCcKoro
ct. CrapoiepOornHOBCKast
breictponerona T.JI.

oMU CH

D.N.0.

«29» aBrycra 2023







