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ILnanupyemble pe3yabTaThl 0cBOeHHs YueOHOTo npeamera « XUMMUSA», 8 KIIACC

JINYHOCTHBIMU PE3yJIbTaTaMU H3YUYCHHS MTPeIMeTa « XUMUS» B 8 KIIaCCe SBIISIOTCS CICAYIOUIUE YMCHHUS:
® 0CO3HABAaTh CJMHCTBO U MEIOCTHOCTh OKPYXKAIOIIEr0 MUPa, BOZMOXKHOCTH €0 MO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTHXKCHUHN HAYKH;
® [IOCTETICHHO BBICTPAaUBAaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHCIIE U B PaMKaX CaMOCTOSTEIbHOU JEATCILHOCTH BHE
IKOJIBI;
® OIICHUBATh JKU3HCHHBIC CUTYAIlMM C TOYKHU 3pEHUs Oe3ormacHoro oOpas3a JKU3HU M COXPaHCHUS
3]I0POBBS;
® OI[CHUBATH SKOJIOTUUCCKUI PUCK B3aMMOOTHOIIICHUH YelIOBEKA U MPUPO/IHI.

e GOPMHPOBATH IKOJIOTHYECKOE MBIIUICHUE: YMEHUE OLICHUBATH CBOIO JICSTEIBHOCTh M TIOCTYITKH
JPYyruX IOJeH C TOYKH 3PCHUS COXPAHCHHUS OKpYXKAIoMIeH cpeiasl - rapaHTa >KU3HH U
OJtaromosryuus Jirosiel Ha 3emiie.

MeranpeaMeTHbIMH  pe3ylbTaTaMHd  H3Y4eHHs  Kypca «XuMHs»  sBIseTcs  (HOpMHUpOBaHUE
YHHUBEpCANbHBIX YueOHbIX aehcTuii (Y'Y /).
Peayiamuenvie YV

® CaMOCTOSITeIbHO OOHapyXHBaTh M (OPMYJIMPOBATh Y4eOHYIO NpoOJeMy, ONPEACATh IIelb

y4eOHOM eI TeIbHOCTH;

® BHIIBUTaTh BEPCHH PEIICHHS MPOOJIIEMBbI, OCO3HAaBaTh KOHEYHBIN pe3ynbTaT, BHIOMPATH U3

MPEI0KEHHBIX U HCKaTh CAMOCTOSITENTFHO CPEACTBA JOCTHXKEHUS IIeIH;

® COCTaBJIATh (MHAWBUIYAIbHO WK B TPYIIIE) IJIaH PEIICHUS MPOOIICMBI,

e paboTas 1O IUIaHYy, CBEPSATh CBOU JCHCTBHS C IICJbIO W, IIPU HEOOXOJUMOCTH, HCIIPABIIATH

OIITHOKH CaMOCTOSTENBHO;

® B INAJIOTe C yYUTEIIEM COBEPIIIEHCTBOBATH CAMOCTOSITEIFHO BEIPAOOTaHHBIE KPUTEPHH OIICHKH.
Hosnasamenvuvie YYJI:

® AaHAJIM3UPOBATh, CPAaBHUBATh, KIACCU(PUIUPOBATH M 0000mIaTh (PAKThl W SIBJICHUSA. BBISIBIATH
NPUYHHBI ¥ CIIEJICTBHS TPOCTHIX SBJICHUH.
® OCYLIECTBIIATh CPAaBHEHUE, KJIACCU()UKALNIO, CAMOCTOSITEIILHO BHIOMPAsi OCHOBAHUS M KPUTEPUH
JUISl YKa3aHHBIX JJOTMYECKUX OIlepaLuii;
® CTPOUTH JIOTHYECKOE DACCYXKJCHHE, BKIIOYAIOIIEE YCTAaHOBJICHHE NPUYNHHO-CIICICTBEHHBIX
CBsI3€H.
® CO3J1aBaTh CXEMAaTU4YECKUE MOJIENH C BBIICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa.
® COCTaBIISITh TE3UCHI, PA3JIUUHbIE BUJIbI IUNIAHOB (TIPOCTHIX, CIOXKHBIX H T.IL.).
® IpeoOpa30BBIBATH HHPOPMAIIMIO W3 OJHOTO BHJIA B IPYTOH (TaOJIHILy B TEKCT U TIp.).
® YMETh OIpEACNsATh BO3MOXKHBIE HMCTOYHHKHA HEOOXOIMMBIX CBEICHHMH, MPOM3BOAMTH IIOHMCK
WHQOPMAITUY, aHAJTH3UPOBATh U OLICHUBATH €€ JIOCTOBEPHOCTD.

Kovmmynuxamuenwvie YVJI:

CaMOCTOSITENIBHO OPraHU30BBIBATH y4YeOHOE B3aUMOJICHCTBHE B Tpymne (ONpeAesaTh OO0Iue Ielu,
pacrpenensiTh poiu, TOTOBAPUBATECS IPYT C APYTOM U T.1I.).

HpeJIMeTHbIMI/I pe3yjabTaTaMMi U3YyUYCHUS MPEAMETA ABJIAIOTCA CICAYIOINE YMCHUA:
® OCO3HaHHE POJIK BEUICCTB!:
- OMIPEACIATH POJIb PAa3JIMYHBIX BEIICCTB B ITPUPOIAC U TCXHUKE,
- O0BSACHATH POJIb BCUICCTB B UX KPYT'OBOPOTC.
® PACCMOTPEHUC XUMHUUYCCKUX MPOLUECCOB:



- IPUBOJUTH MMPUMEPHI XUMHUYECKUX MTPOLIECCOB B MPHUPO/IE;

- HaxOJIUTh YEPThI, CBHICTEIHCTBYIOIHE 00 OOIMMX IMPHU3HAKAX XUMHYECKUX IPOIECCOB M HX

pa3iniusx.
® JICITOJIb30BaHNE XUMUYECKIX 3HAHUM B 6I>ITyZ
— OOBSACHATH 3HAYCHHE BEIECTB B JKM3HHU U XO3SICTBE YEIOBEKA.
® 00BSACHSITH MHP C TOYKHU 3PCHUA XUMUU!
— NepCUUCIIATh OTINYUTCIILHBIC CBOMCTBA XMUMHUUYECKHUX BCIICCTB,
— pa3jin4aTb OCHOBHBIC XUMHUYECCKHUE IIPOLECCHI;
- OMpeaCIATh OCHOBHBIC KJIACChl HCOPTraHNMYCCKUX BCUICCTB,
- IOHUMATb CMBICJI XUMHWYCCKHUX TCPMUHOB.

° OBJIAZICHUEC OCHOBAMH METOOB INO3HAHUSA, XapaKTCPHBIX NJIsI €CCTECTBECHHBIX HAYK:

- XapaKTepu30BaTh METOABl XUMHUIECKON HayKu (HAOIO/IeHNe, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHHE) H

HX POJIb B TIO3HAHWUU IIPUPOABI;
- IPOBOIUTE XUMHUYCCKUE OIIBITHI U OKCIICPUMEHTBI U OOBSICHATH MX PE3YIIbTATHI.

L YMCHHE OLICHUBATH IMMOBCACHUC YCJIOBEKA C TOUKHU 3PCHUA XUMHYECKOI 0€30IacHOCTH 10

OTHOIIIEHUIO K YEJIOBEKY U MPUPOJIE:

- HCIOJIb30BaTb 3HAaHUA XUMHHU IIPU CO6J'IIO,I[€HI/II/I IpaBuUJI HCIOJIB30BAaHUA OBITOBBIX XHMHYECKHX

npenapaTos;
— pa3nuuaTh ONacHbIC U OE30I1aCHBIC BEIECTBA.

B pesyabTaTe n3yyeHust XuMHMH Ha 62a30BOM YPOBHE YYEHHMK J0/KEH 3HATb H YMeEThb:

L XapaKTECprU30BaTb OCHOBHBIC MCTOABI ITIO3HAHUA: H36J'IIO)Z[CHI/IG, HU3MCPCHUEC, OKCIICPUMCHT,

. OIIMCBHIBATh CBOMCTBA TBEPABIX, XUIAKUX, F3.3006pa3HI>IX BEHICCTB, BBIACIAA UX CYHICCTBCHHBIC

MIpU3HAKY;

. pacKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TIOHSTHI «aTom», «MOJICKYJIay, «XUMHYECKHUI

OJICMCHT», «IIPOCTOC BEIICCTBO», «CJIOXHOC BCHICCTBO», «BAJICHTHOCTLH),

peakuus», UCII0JIb3Yys 3HAKOBYIO CUCTEMY XUMUH,

XUMHYCCKasz

. PacKpbIBaTb CMBICII 3aKOHOB COXPAaHCHUA MACChl BCHICCTB, ITOCTOAHCTBA COCTABA, aTOMHO-

MOJIEKYJIIPHOU T€OpUY;
e  pa3nIUYaTh XUMHUYECKHE U (PU3HUECKUE SIBICHUS;
e  Ha3bIBaTh XMMHUYECKHUE DJIEMEHTHI,
e  OIpEIENATh COCTAaB BEIIECTB 110 UX opMyIam;
e  OIpEAEIATh BAIEHTHOCTh aTOMa JIEMEHTA B COEIMHEHUSX;
e OIpPENENATh TUIl XUMHUYECKHUX PEAKLIUNI;
e  Ha3bpIBaTh IPU3HAKHU U YCIOBHS MPOTEKAHUS XUMUYECKIX PEAKIIHN;

. BBIABJIAATH TNPU3HAKHU, CBUACTCILCTBYHOIIMEC O TIPOTCKAHUUN XHMHUYECKON peakuuun

BBITIOJTHCHUHU XUMHWYCCKOTI'O OITbITA,
e  COCTaBJIATH GOPMYJIBI OMHAPHBIX COCTUHEHUI;
L4 COCTAaBJIATh YPABHCHUSA XUMHUYCCKUX peaKnHﬁ;
e coOmnroaTh npaBmia 6€30MacHON PadOTHI IPH MPOBEICHHUH OIIBITOB,
e TI0JIB30BATHCS JIAOOPATOPHBIM 00OPYAOBAHHEM H MOCYIOH;

e  BBIYUCJIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;
*  BBIUHCIIATH MACCOBYIO JOJIO XMUMHYECKOTO 3JIEMEHTA 110 (POPMYJIE COETUHEHUS;

npu

e  BBIYHCIIATH KOJUYECTBO, 00HEM MJIM MacCy BEIIECTBA IO KOJIMUECTBY, 00bEMy, Macce pearcHTOB

HJIU IIPOJAYKTOB pEaKINU;

. XapaKTCpU30BaTh (1)I/IBI/I‘l€CKI/IC U XMMHYECKHE CBOMCTBa MMPpOCTBIX BCHICCTB: KHUCIOPOJa U

BOJIOPO/IA;



[0JIy4aTh, COOMPATh KUCIOPO U BOAOPOL;

pacio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPOL;

pacKpbIBaTh CMBICII 3aKOHA ABOTazipo;

PacKpbIBaTh CMBICH MOHATHH «TETI0BOM 3 GEKT peakunun», «MOJSIPHBIN 00BeM»;
XapaKTepu30BaTh PU3HYECKUE M XMMUYECKHE CBOMCTBA BOJIbI;

PacKpbIBaTh CMBICI IOHATHUS «PACTBOPY;

BBIUHCIISITh MACCOBYIO JOJIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

MIPUTOTOBIISITH PACTBOPHI C ONPECICHHON MacCOBOM OJIE€ pacCTBOPEHHOT'O BEILIECTBA;

Ha3bIBaTh COEIMHEHNS U3YUCHHBIX KIIACCOB HEOPTAHUYECKHX BEILECTB;

XapaKTepu30BaTh (PU3MYECKHE M XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIECTB: OKCUJIOB, KUCJIOT, OCHOBAHMUM, CONEH;

OIIPEACIATH IPUHANIIEKHOCTD BEIIECTB K ONPENEICHHOMY KIIacCy COEIUHEHNN;

COCTaBIISAITH (DOPMYJIBI HEOPraHUIECKUX COSANHEHUN M3YUEHHBIX KIIACcCOB;

MPOBOJWUTE  OMBITHI, MOATBEPKIAIOIIAE XHMHYECKHE CBOMCTBA H3YYEHHBIX KIJIACCOB
HEOPraHWYECKUX BEIIECTB;

pacrio3HaBaTb OIIBITHBIM IIYTEM pPaCTBOPbI KUCIOT H HICJ]O‘-ICI\/'I 0 HU3MCHCHHIO OKpPACKH
WHANKATOPA;

XapaKTepHU30BaTh B3aUMOCBS3b MKy KJlaCCaMH HEOPTaHUYECKUX COSTMHEHU;

packpeiBaTh cMmbich Ilepuoanueckoro 3akona .M. Menneneesa;

OOBACHATh (PU3NIECKUI CMBICI aTOMHOTO (TOPSIIKOBOTO) HOMEpa XHMHYECKOTO 3JIEMEHTa,
HOMEPOB I'PYIIILI U ITepuoja B nepuoaudeckoit cucreme [I.1. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHHUS aTOMOB, CBOMICTB 3JIEMEHTOB B Mpeienax
MaJIbIX IEPHUOAO0B U I'NIaBHBIX MOATPYIIIL;

XapaKTECprU30BaTb XUMHUYCCKHUEC 3JIEMCHTBI (OT BoAgOpoOaa 1o KaJII)LII/ISI) Ha OCHOBC HX ITOJOKXCHUS B
nepuoandeckoii cucreme J[.M. MeHneneeBa 1 0COOEHHOCTEH CTPOSHHS UX aTOMOB;

COCTaBJISITh CXEMBl CTPOEHHUS aTOMOB NepBbIX 20 31eMeHTOB mnepuoaudeckoil cucremsl J[.M.
Menpeneena;

PacKpbIBaTh CMBICI IOHATHH: «XUMHUYECKAs CBS3bY, «IJEKTPOOTPUIATEILHOCTEY;
XapaKTepU30BaTh 3aBHCUMOCTDh (DU3UYECKUX CBOWCTB BEHIECTB OT THIA KPHUCTAUTMYECKOH
PEILIETKH;

OIpEACIATE BU XUMHUYECKOH CBS3U B HCOPTaHNYCCKUX COCTUHCHUAX

n300paXxaTh CXeMbl CTPOEHHSI MOJIEKYJI BELIECTB, 00pPa30BaHHBIX Pa3HBIMH BUAAMH XHMUYECKUX
CBS3E;

PacKpbIBaTh CMBICI TOHATHI «HOH», «KaTHOH», «@HUOH», «JEKTPOIHUTHD), «HEIIEKTPOIUTHI,
«QIEKTPOJINTUYECKAS] TUCCOLUALINS, «OKUCIUTENDY, «CTENEHb OKUCIIEHUS» «BOCCTAaHOBHUTEINDY,
«OKHCJICHHE», «BOCCTAaHOBJIEHHUE);

OIPEAEIATH CTENIEHb OKUCICHNS aTOMa DJIEMEHTA B COEIMHEHNH;

PacKpbIBaTh CMBICII TEOPHUH IEKTPOIUTHUECKON JUCCOLUALINH;

COCTaBJISITh YPABHEHUA JIEKTPOIUTUUECKON IUCCOLMALIMM KUCIIOT, IIeJI04YEN, COJIeH;

OOBSICHATH CYITHOCTD MPOIIEcca SIEKTPOIUTHUECKON TUCCOLMALIMK U PeaKii HOHHOTO 0OMeHa;
COCTAaBJIATH ITOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHCHHA PCAKIIUN 06MeHa;

OTIpeZIETIATH BO3MOXXHOCTh MMPOTEKAHUS PEaKIIMi HOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIINH, IOATBEPKIAOLINE KaUECTBEHHBIN COCTAB pa3iINMyYHBIX BEILECTB;

OTIPEETSATh OKUCITUTETh U BOCCTAHOBHUTETI;

COCTaBIIATh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKLIU;

Ha3bIBATH q)aKTOpBI, BJIMAIOIINE HA CKOPOCTh XUMHUYECKOUN peaKkuunu,

KJIaCCI/I(i)I/IIII/IpOBaTB XUMHUYCCKHUE pCaKIHU 110 PA3JIMYHBIM IIPU3HAKaM,

XapaKTepH30BaTh B3aMMOCBSI3b MEX]ly COCTABOM, CTPOEHHEM U CBOMCTBAMU HEMETAIIIOB;



L] IIPOBOJUTL OIIBITBI 11O ITOJYYCHHIO, C061/IpaHI/I}O U H3YYCHHIO XHUMHYCCKHUX CBOMCTB
1"33006pa3HI>IX BCHICCTB: YIVICKUCJIOTO ra3a, aMMHUaKa,

Y4yeHuk MOJIYYHUT BO3MOKHOCTD HAYYHUTHLCSH:

o BbI0GUCAMb U NPOBEPAMb IKCNEPUMEHMANLHO SUNOME3bl O XUMUYECKUX CBOUCEAX 8eujecms Ha
OCHOBe UX COCmAsd U CMPOEHUs, UX CNOCOOHOCMU GCMYNAMb 6 XUMUYeCKue peaxkyuu, o
xapaxmepe u npoOyKmMax paziuyHblX XUMUYECKUX Peaxyutl;

*  Xapaxmepuzoeamov Geuiecmsed no COCMagy, CMpPOeHUro U C80UCMEAM, YCMAHABIUBAMb NPUYUHHO-
CIeOCMBEHHbIE CE53U MENCOY OAHHBLMU XAPAKMEPUCMUKAMU 8EUeCmEd,

*  COCMAgNAmMb MOJNEKYISAPHble U NOJHLIE UOHHLIE YPAGHEHUS NO COKDAUJEHHbIM UOHHBIM
VDABHEHUM,

®  NPOCHO3UPOBAMb CNOCODHOCHb BEUECMBEA NPOSEIANb OKUCTUMENbHbLE UTU 60CCINAHOBUMETbHBLE
CBOUCMBA C YHemOoM CmeneHell OKUCTEeHUS JIeMEHMO8, 8X005WUX 8 e20 COCMAs;

®  COCMABNAMb YPAGHEHUs PeaKyutll, COOMEEMCMEYIOWUX NOCAIe008AMENbHOCIU NPesPaEHUL
HeOpeaHU4eCcKUx 6euecms PaziuyHblX KIaccos,

e guldgUeAMb U NPOBEPSMb  IKCNEPUMEHMAILHO 2UNOME3bl O  Pe3yibimamax 6030eicmeus
PA3TUYHBIX (PAKMOPOS HA USMEHEHUE CKOPOCMU XUMUYECKOU PeaKyull,;

®  UCNONB308aMb  NPUOOPEemeHHble 3HAHUS Ol IKONOSUYECKU 2SPAMOMHO20 NOBCOCHUs 8
oKpydHcarowell cpeoe;,

*  UCNONB308AMb NPUOOPEMEHHbIE KIIOYEeGble KOMNeMEeHYUU NPU GbINOJHEHUU NPOEKMO8 U Y4eOHO-
UCCIe008AMENbCKUX 3A0aY N0 U3YYEHUIN) CBOUCME, CHOC0008 NOIVHEeHUs U PACHO3HABAHUSL
sewecms;

*  00BLEKMUBHO OYEHUBAMb UHDOPMAYUIO O EUJeCNBAX U XUMULECKUX NPOYECCax,

®  KPUMUYECKU OMHOCUMBCA K NCeBOOHAYUHOU UHDOpMAayuu, Hed0OPOCOBECMHOU peKlame 6
cpeocmeax mMaccogou ungopmayuu,

®  0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX 3HAHUL NO XUMUU OIS NPAKMUYECKOU OesimelbHOCMU
yenosexa;

* co30agamb MOOenu U cxemvl Oisl peuieHuss YY4eOHbIX U NO3HABAMENbHbIX 3a0ay; NOHUMAMDb
HeobxXo00umMocmob CoOI00eHUs. NPEONUCAHUI, NPeONacaeMblX 8 UHCMPYKYUIX NO UCHOAb308AHUNO
Jexapceme, cpedcme bblmoeou Xumuu u op.

BocbMUKIACCHUK HAYYUTCH:

* ONWCHIBaTh CBOICTBA TBEPIBIX, XKUIKUX, ra3000pa3sHbIX BEIIECTB, BBLACSAS HX CYIIECTBECHHBIC
MIPU3HAKHY;

*  XapakTepu3oBaTh  BEIIECTBA II0  COCTaBy, CTPOCHMIO M  CBOMCTBAM, YCTaHaBJIUBAaTh
MIPUYUHHOCIIEICTBEHHBIE CBSI3U MEKY JAHHBIMH XapaKTepPUCTUKAMHU BEIIECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHHA «aTOM», «MOJIEKYJIa», «XUMHUYECKHUU IJIEMEHTY,
«IIPOCTOE BEILECTBOY, «CIIOKHOE BEIIECTBO», «BAJICHTHOCTDY, UCIIONb3Ys 3HAKOBYIO CUCTEMY XUMHU;

* 1300pakaTh COCTAB MMPOCTEUIINX BELIECTB C HOMOIIHIO XUMHUECKUX (POPMYII U CYLITHOCTh XUMUYECKUX
peaKimii ¢ MOMOIIBIO XUMUYECKUX YPaBHEHUI;

* BBIYKCIIATH OTHOCUTEIIBHYIO MOJEKYJISIPHYI0 MU MOJIIPHYEO MAacChl BEIIECTB, 4 TAKKE MACCOBYIO OO
XUMUYECKOTO DJIEMEHTA B COEMHEHMSIX JUIsSl OLEHKH UX IPAaKTUYECKOW 3HAYUMOCTH;

* CpaBHMBATh 110 COCTABY OKCH/JIbI, OCHOBAHUS, KUCJIOThI, COJIH;

* KJIacCU()UIUPOBATH OKCUIBI 1 OCHOBAHHS [0 CBOMCTBAM, KHCJIOTBI M COJIH 110 COCTAaBY;

* TTOJIB30BATHCS JTA0OPATOPHBIM 00OPYIOBAHNEM M XUMHUYECKO MOCYI0H;

* IPOBOJUTDH HECIIOKHBIE XMMUUECKUE OTBITHI U HAOIIOJEHNS 32 U3MEHEHUSMH CBOMCTB BEILIECTB B



nporiecce MX MpeBpalieHuil; cCoOMI0IaTh paBuiia TEXHHUKH 0€30MaCHOCTH MPH MPOBEICHUH HAOIIOICHUMA
1 OIIBITOB;

* pa3IM4aTh SKCIEPUMEHTAILHO KUCIIOTHI U IENOYH, MOIb3YsCh HHANKATOPAMH; 0CO3HABAThH
HEO0OXOAMMOCTh COOJTIOIEHUST Mep 0€30ITacCHOCTH MPH OOpAICHUH ¢ KUCIOTaMH | IIEI0YaMHU.

* pacKpbIBaTh CMbICI nepuoandeckoro 3akona /. . Menneneesa;

* OTHCHIBATH M XapaKTEPHU30BaTh TaOIMUYHYIO POPMY MEPUOJUUECKON CHCTEMBI XUMUYECKHUX JIEMEHTOB;

* XapaKTepH30BaTh COCTaB aTOMHBIX SAEP W pacIpeelieHre YUCIa 3JIEKTPOHOB O 3JIEKTPOHHBIM CIIOSIM
aTOMOB XMMHYECKUX 3JIEMEHTOB MaJIbIX IIEPHUOJIOB MEPUOJMUECKON CUCTEMBI, @ TAKXKE Kalusl U KaJIbIIHs;

* pa3IMYaTh BUABI XUMAYECKOW CBSI3U: HOHHYIO, KOBAICHTHYIO TOJSPHYIO0, KOBAIEHTHYIO HETIOJSPHYIO H
METaJTNYECKYIO;

* n300paXkaTh AIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 0OPa30BaHHBIX XUMHUUECKUMHU CBS3SIMH Pa3HOTO
BUJIA,;

* BBISBJIATH 3aBUCHUMOCTH CBOMCTB BEIICCTB OT CTPOSHHMS HMX KPHCTAJUIMYECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUTMYECKHUX;

* XapaKTepU30BaTh XUMHUECKHE DIIEMEHTHI H UX COCTMHEHMsI HA OCHOBE TTOJIOKEHUS DIIEMEHTOB B
MEPUOJMUECKON CHCTEME M 0COOCHHOCTEH CTPOCHHS UX aTOMOB;

* XapaKTepru30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAYCHHE MTEPUOAMYECKOT0 3aKOHA U TIEPHOTUIECKOI
CHUCTEMbI XUMHNYCCKUX DJICMCHTOB I[ n. MCHI[CJICCB&; * O6’LHCH$1TI> CYThb XUMHUYCCKUX IMPOUECCOB U UX
MPUHLIUITHAIEHOE OTINYHE OT (U3NIECKUX;

* Ha3bIBaTh MPU3HAKH U YCIOBUS MIPOTEKAHUS XUMHUYECKAX PEaKITnii;

* YCTaHABJIMBATh IPUHAIEKHOCTh XUMUYECKON PEAKIIUU K ONPEACIEHHOMY THUILY 110 OJTHOMY U3
KJIACCU(MKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIY W COCTaBY MCXOAHBIX BEUIECTB W MPOAYKTOB pPEAKIIUH
(peakuuy COCIMHEHUS, PA3JIOXKEHUs, 3aMEIIeHUS U oOMeHa); 2) 1O BBIACICHUIO WM IOTJIONICHHIO
TEIJIOTHl (PEaKMU PK30TEPMHUUYECKHE M SHIAOTEPMHUYECKHE); 3) MO M3MEHEHUIO CTEMEHEH OKHCIICHUS
XUMHYECKHAX AJIEMEHTOB (peakIny OKHCIUTEIFHO-BOCCTAHOBHUTEIbHBIE); 4) IO 00paTUMOCTH TpoIiecca
(peakuuy oOpaTUMBbIC U HEOOPATHMEIE);

* COCTABIIATH YPABHEHHS AIEKTPOIUTHUECKOM TUCCOIUAIINH KUCIIOT, MIEI0YeH, COJIeii; MOTHbIC U
COKpaHIéHHBIe HWOHHBIC YpaBHCHUSA peaKHI/II\/'I OGMeHa; YpaBHCHUA OKHUCIUTCIBbHO-BOCCTAHOBUTCIILHBIX
peaxkuuii;

* POTHO3UPOBATH MPOAYKTHI XUMHYECKHUX PEaKIUii 1o popMyrnaM/Ha3BaHUSIM HCXOIHBIX BEIIECTB;
OTIPEJIENIATH UCXO/IHBIC BEIIECTBA 0 (OpMyiaM/Ha3BaHUSIM MPOAYKTOB PEaKInH;

* COCTABIIATH YPABHEHHS PEAKIIHA, COOTBETCTBYIOIIHNX ITOCIEIOBATEIHLHOCTH («IISTIOYKE») MTPEeBpaIlCHUN
HEOPraHWYECKHNX BEIIECTB Pa3IMYHBIX KIIACCOB;

® BBIABJIATH B IMIPOLECCE DOKCIICPUMEHTA IMTPHU3HAKHU, CBUACTCIILCTBYIOIINUE O IIPOTCKAHNU XUMHYECKOU
peaxium;

* [IPUTOTOBJIATE PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J10JIEH PAaCTBOPEHHOTO BELIECTBA;

* OMIPEENATh XapaKTep CPeIbl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOYEH 10 M3MEHEHUIO OKPACKH
WHINKATOPOB;

¢ IIPOBOJUTH KAYECTBCHHBIC PCAKIUH, ITOATBECPKAAOINE HAJIMYNUE B BOJAHBIX paCTBOpPax BECUICCTB
OTJENbHBIX HOHOB

¢ OIIpEACIIATh MPUHAMJIC)KKHOCTh HCOPIraHNMYCCKHX BEIIECCTB K OTHOMY U3 N3YUCHHBIX KHaCCOB/prnH:
METAJIJIBI U HEMETAJIJIBI, OKCHU/IbI, OCHOBAHUs, KHNCJIOTHI, COJIH,

* COCTaBJIATH POPMYJIBI BEIIECTB M0 UX HA3BAHUSAM;

® OIIpE€ACIIAThL BAJICHTHOCTD U CTCIICHb OKHUCJICHUSA 2JICMCHTOB B BEIICCTBAX,

* COCTaBNSATH (POPMYJIBI HEOPTaHUYECKUX COCAMHEHHHA 10 BAJECHTHOCTSM M CTENEHSIM OKHCIICHHS
JJIEMEHTOB,

a TaKXKe 3apgaaM NOHOB, YKa3aHHBIM B Ta6nnue pacTBOPUMOCTHU KHUCIIOT, OCHOBaHUH U coneﬁ;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHS (PU3NYECKUX U XUMUIECKUX CBOMCTB MPOCTHIX BEIIECTB



(MeTa/IOB M HEMETAJIJIOB) M MX BBICIIMX OKCHJIOB, 00pa30BaHHBIX DJIEMEHTAMH BTOPOTO M TPETHEr0
(505 (01 (0):

* Ha3bIBaTh OOIME XUMUYECCKUE CBOMCTBA, XapaKTEPHBIC IS TPYIIIT OKCHJIOB: KUCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIHE XUMUUYECKHE CBOMCTBA, XapaKTePHBIE IS KAXKIOTO U3 KIIACCOB HEOPTaHUICCKUX
BCILIECTB: KUCJIOT, OCHOBAaHUM, COJICH;

* MMPUBOJUTH MPUMEPHI PEAKLIHN, TOATBEPKAAIOIINX XUMHUUYECKUE CBOWCTBA HEOPTraHUYECKUX BEILIECTB!
OKCHIOB, KHCJIOT, OCHOBAHHUM 1 COJICH;

* ONPEAENATH BEUIECTBO-OKHUCIIUTENb U BELIECTBO-BOCCTAHOBUTEIND B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiusx;

* COCTaBJIATh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIN OasilaHC (JIJI1 U3YYCHHBIX PEAKIIHiA) IO TPEI0KCHHBIM
CXeMaM PeaKIul;

* TIPOBOJMTH JTA00OPATOPHBIEC OIBITHI, ITIOATBEPIKIAIONINE XMMHUICCKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEILIECTB;

BocbMuKIaCCHUK IOJIYYUT BO3MOKHOCTD HAYYUTLCS:

* IPaMOTHO O0pAaIaThCs C BENIECTBAMU B TIOBCETHEBHOMN JKU3HM;

* O0CO3HaBaThb HEOOXOJAMMOCTH COOJIONCHUS TMPABWJI DKOJOTHYECKH O€30MacCHOrO TIOBEJCHHUS B
OKpY>Karollel MPUPOAHOU CPEnE;

* NMOHUMATh CMBICI U HEOOXOIUMOCTh COOJIIOJICHUS TMPEAMUCAHUN, TPEAaracMbIX B HHCTPYKIUSX IO
HCIIOJIb30BAHMIO JIEKAPCTB, CPEICTB OBITOBOM XMUMHUH H JIP.;

* KCIOJb30BaTh MPHOOPETEHHBIC KITIOYEBBIC KOMIETEHTHOCTH TPU BBITIOJHECHHH HCCIIEI0BATEIBCKUX
HpOGKTOB 110 I/I3y‘ICHI/IIO CBOf/iCTB, CHOCO6OB HOHy‘ICHI/Iﬂ u paCHO3HaBaHI/IH BCIICCTB,

b pa3BI/IBaTI) KOMMyHI/IKaTI/IBHyIO KOMIICTCHTHOCTbD, I/ICHOJ'H)3yH Cpe,I[CTBa YCTHOI;'I nu HHCBMCHHOI;'I
KOMMYHHKAIIMU TIpU paboTe ¢ TeKCTaMH y4eOHWKA W JIOMOJHHUTEILHOU JUTEPATypO, CHpPAaBOYHBIMU
Ta6HHHaMI/I, HpOHBHﬂTB TOTOBHOCTH K yBa)KeHI/IIO I/IHOI\/'I TOYKH 3peHI/Iﬂ HpI/I O6CY)KZ[CHI/II/I pe3yJII)TaTOB
BBITTOJTHCHHOM Pa0OTHI;

b O6'I)CKTI/IBHO OLICHUBATH I/IH(bOpMaHI/IIO O BemecrtBax MU XUMHUYCCKUX Hpoueccax, KpI/ITI/I‘IeCKI/I
OTHOCUTBLCA

K TICEBJIOHAYYHON MH(OPMAIMH, HEJ0OPOCOBECTHON peKiiaMe, KacaroleHes: HCIOIb30BaAHMS PA3TUYHBIX
BEIIECTB.

* 0CO3HABATh 3HAUYCHUE TCOPETHUCCKUX 3HAHUU [T IPAKTUUECKON ISATEILHOCTH YeJI0BEKa;

* OMHCHIBATH U3YYCHHbBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOTO aHAIIN3a;

b HpI/IMeHHTB 3HAHUA O 3aKOHOMepHOCT5{X HepHOI[H'—IeCKOﬁ CUCTEMbI XUMHUYCCKHUX DJICMCHTOB 1JIA
00BSICHEHHS U MPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIICCTR;

* pa3BUBaTh HHPOPMAIIOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YTITyOJIeHUs 3HAHUH 00 HCTOPUH
CTAHOBIICHUS XUMUYECKOW HAYKH, €€ OCHOBHBIX TIOHATHH, IEPHOINIESCKOr0 3aKOHA KaK OJTHOTO M3
BKHEHININX 3aKOHOB MPHUPO/IBI, & TAKIKE O COBPEMEHHBIX JIOCTH)KCHHUSIX HAYKH U TEXHUKH.

®* COCTaBJIATH MOJ'IeKy.HSIpHBIe U IIOJIHBIC NOHHBIC ypaBHeHI/ISI 110 COKpaIlIéHHLIM NOHHBIM ypaBHeHI/ISIM;

* TIPUBOJIUTH TPUMEPHI PEAKINH, TMOATBEPIKAAIONIMX CYIIIECTBOBAHHE B3aUMOCBSI3H MEXIY OCHOBHBIMH
KJIacCaMH HEOPTaHMYECKHUX BEIIECTB;

* POTHO3UPOBATH PE3YJILTATHI BO3JICHCTBUS Pa3IMYHBIX (PAaKTOPOB Ha U3MEHEHUE CKOPOCTH XUMUYECKOM
peaKiuu;

* POTHO3MPOBATH PE3YIBTATHI BO3IEHCTBUS Pa3TUIHBIX ()aKTOPOB HAa CMEIIEHHE XUMHUECKOTO
paBHOBECHS.

* MPOTHO3MPOBATH XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOECHMS;

b HpOFH03I/IpOBaTB CHOCOGHOCTB BCIICCTBA HpOHBHSITB OKHUCJIUTCIBbHBIC NJIU BOCCTAHOBUTCIIBHBIC
CBOWCTBA C YYETOM CTEIECHEW OKHMCIICHUS SJIEMEHTOB, BXOSIIUX B €T0 COCTAB;



* BEISBJIATH CYIIECTBOBAHKE TCHETHUSCKON B3aMMOCBSI3H MKy BEIIECTBAMHU B PSIY: MPOCTOE BEIIECCTBO
— OKCHJI — THUAPOKCUJ — COJIb;
* OPraHU30BHIBATH, MPOBOJUTH YUCHHUUECKHE MPOEKTHI IO MCCICAOBAHUIO CBOMCTB BEIIECTB, MMEIOLIUX
BKHOE TIPAKTHICCKOE 3HAUCHUE

Copep:xanne aBTOPCKON MporpaMMel Kypca XumMuu 8 kiiacca

Beenenne (4 yacoB)

XuMmusi — HayKa O BELIECTBaX, UX CBOMCTBaX M IIPEBPALLCHUSAX.

[lonATHE 0 XUMHUYECKOM 3J€MEHTe U (opMax ero CyLIeCTBOBAHUS: CBOOOAHBIX aTOMax, MPOCTHIX U
CJIO’KHBIX BELIECTBaX.

[IpeBpamennst BemecTB. OTIUYNEe XUMHUICCKAX pPeaknuid OT GU3HUSCKHUX SBICHHUH. Polbh XuMUHU B
JKU3HH YeJoBeKa. XeMo(uIus 1 XeMopoOus.

Kpatkue cBemeHus: U3 UCTOPUHN BO3HHMKHOBEHUS U pa3Butusi xumuu. [lepuon anxumuu. Ilonstue o
¢unocopckom kamue. Xumusi B XVI B. Pa3zButne xumnn Ha Pycu. Ponb OT€UeCTBEHHBIX YYEHBIX B
CTaHOBIICHHH XUMHUUYECKOW HayKH — paboTel M. B. JlomoHocoBa, A. M. bytieposa, [I. . Menneneesa.

XuMHUYECKasi CUMBOJMKA. 3HAKW XHMHUYECKHX OJJIEMEHTOB U NPOHMCXOXKICHHE HX Ha3BaHUH.
Xumnueckue Gopmynsl. MaaeKkcH U K03 ¢umeHTs. OTHOCUTEIbHBIC aTOMHAs M MOJICKYJISIPHAS MacChl.
PacueT MaccoBoii 101 XUMHYECKOTO dJIeMeHTa TI0 OpMyJie BelIeCTBa.

Ilepuonuueckas cuctema xumuueckux 3neMmeHToB [[. . MenneneeBa, ee CTpyKTypa: Maible U
OonplIve TEpUOIbl, TPYHNbl W MOArpynnbl (rnaBHas u moOouHas). [lepwommdeckast cucrtema Kak
CHPaBOYHOE 1OCOOUE IS NOTY4YEHHSI CBEACHUH 0 XUMUYECKUX JIEMEHTaX.

Pacyernsbie 3anaun.

1. HaxoxlieHHue OTHOCUTEIBLHOU MOJICKYJIIPHOM MacChl BEIIECTBA 110 €r0 XMMHUYECKOW (hopMmyJie.
2. BpluncneHrne MacCOBOM JOJIM XUMHYECKOTO 3JIEMEHTa B BELECTBE 110 ero GpopmyIie.

Tema 1. AToMbI XUMHYECKHX 3jieMeHTOB (10 yacoB)

ATOMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEICHHUS O CTPOCHUH
aToMoB. Jloka3zareibcTBa CIOXHOCTA cTpoeHHst atomMoB. Ombitel Pesepdopna. [Tnanerapuas mozensb
CTPOEHHS aToMa.

CocTaB aTOMHBIX fA1ep: NMPOTOHBI W HEUTpoHBL. OTHOCHTENBbHas aTOMHas Macca. B3anmMocBs3b
MOHATUN «IPOTOH», «HEUTPOH», KOTHOCHUTENbHAsA aTOMHAs Maccay. MI3MeHeHne Yncia IpOTOHOB B siApe
aTomMa — o0pa3oBaHHE HOBBIX XMMHYECKHUX JJIEMEHTOB. l3MeHeHHe uncia HEMTPOHOB B fApe aroma —
oOpa3oBanue n30TONOB. COBpEMEHHOE OIpE/IEIICHNE TMOHATUS «XUMHUYECKHUN 3reMeHT». M30Tombl Kak
Pa3HOBHUIHOCTH aTOMOB OJHOTO XHUMHUYECKOT0 3JIEMEHTA.

OnektpoHbl. CTpOCHHME 3JESKTPOHHBIX O0OJIOYEK aTOMOB XHMHYECKHX 3jeMeHToB Ne 1-20
nepuoanyeckoit cucremsl /1. . Menneneena. IIoHsATHE O 3aBEPILIEHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM
cioe (3HEPreTUIeCKOM YPOBHE).

Ilepuonnueckass cucremMa xumuueckux oavieMeHToB JI. M. MeHngeneeBa W CTPOCHHE aTOMOB:
(bU3NYECKUIT CMBICI TIOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIITBI, HOMepa Teproia.

M3meHeHune uncna 3IeKTPOHOB HA BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO 3JIEMEHTA —
o0pa3oBaHME TMOJOXKUTEIBHBIX W OTPUIATENHHBIX MOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJIOB U
HeMeTaJUI0B. [IpnYrHbBI H3MEHEHNST METAJUIMUECKUX U HEMETAININYECKUX CBOMCTB B MEPHOJaxX U rpymnmnax.

OO6pa3oBanue OwHApHBIX coenuHeHWA. [loHsTHE 00 WOHHOI CcBsi3u. CxXeMbl 0O0pa30oBaHUS HOHHOM
CBSI3H.



BszaumojeiicTBrie aTOMOB XHMHYECKHX 3JICMCHTOB-HEMETA/NIOB MeEXay co0oii — oOpa3oBaHHE
JIBYXaTOMHBIX MOJIEKYJ IIPOCTHIX BemecTB. KoBaneHTHas HEeNmoIspHas XUMHUYECKas CBS3b. DIIEKTPOHHBIC
U CTPYKTYPHBIE ()OPMYJIBL.

B3aumopeiicTBie aTOMOB XHMHYECKHX DSJIEMEHTOB-HEMETANIOB MeEXIy co0oil — oOpazoBaHue
OMHApHBIX COCJUHEHUN HEMETAJUIOB. JJIEKTPOOTPHLATEIBHOCTh. [lOHATHE O KOBAJICHTHOW MOAPHOM
CBSI3H.

B3aumopeiicTBie aTOMOB XHMHYECKHX JJIEMEHTOB-METAUIOB MEXIy co0oii — oOpa3oBaHue
METaJIIMYECKUX KpUCcTaIIoB. [IoHATHE 0 METaIMUYeCKON CBA3H.

JeMoHcTpanuu. Mogenn aToMOB XMMHYECKHX dlIeMeHTOB. lleprnomndeckas cucrteMa XHMHYECKHX
anemenToB /l. 1. Menaeneesa.

Tema 2. IIpocTbie BemecTBa (7 4acoB)

IlonoxeHne METalJIOB U HEMETA/IOB B MEPUOAMYECKOW CHUCTEME XHMHYECKHX 3jeMeHToB Jl. WM.
MengeneeBa. BaxHeiliire mpocThie BelIeCTBA — METAJUIbL: KEJI€30, AIOMUHUM, KaJIbIIUH, MarHui,
HaTpuH, kKanmid. O0mme Qpr3uIecKrue CBOMCTBA METAIIIOB.

Baxneiiime mpocTeie BelIecTBA — HEMETaUIbl, 00pa3OBaHHBIE aTOMaMH KHUCIOPOJa, BOAOPOJA,
azota, cepbl, Qocdopa, yriepona. CrnocoOHOCTH aTOMOB XUMHYECKHX DIIEMEHTOB K OOpa30BaHHIO
HECKOJIbKMX TPOCTBIX BEINECTB — aJUIOTPONHs. AJUIOTPOIMHBIC MOIU(pHUKAIMK Kuciopoaa, docdopa u
oyioBa. MeTalinyecKkue M HEMETAUIMYECKUE CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTEIBHOCTh JCICHUS
MIPOCTHIX BEI[ECTB Ha METAJUTHI ¥ HEMETAILITHI.

IlocrosinHast Aporanpo. KomuuectBo BemecTBa. Mok, MonsipHas macca. MoJspHbI 00beM
ra3000pa3HbIX BemecTB. KpaTHbIe €IUHHIEI KONWYECTBA BEIIECTBA — MIUUIMMONb W KHIOMOJb,
MUJUTUMOJISIPHAS W KHIIOMOJISIpHAST MAacChl BEUIECTBAa, MWJUTUMOJSIPHBIA M KHUJIOMOJISPHBIA 0O0BEMBI
ra3000pa3HbIX BEIICCTB.

PacueTsl ¢ uCHonb30BaHMEM MOHATHH «KOIUYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJSPHBIA
00BbEM Ta30B», KIIOCTOSTHHAST ABOTaIpo».

PacuerHnble 3amauu. 1. Beraucienne MOJISIpHOM Macchl BEIECTB 10 XUMHUUECKUM (hopmyiaM. 2. PacyeTs
C WCIOJIb30BAaHUEM TIOHSATHI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISPHBIH 00BEM Ta3o0By,
«TOCTOSTHHAST ABOTAIPOY.

Jemoncrpauun. [lonydenne ozona. O6pasiupl Oenoro u ceporo ojoBa, 6ernoro u kpacHoro gocdopa.
HekoTtopeie MeTayuibl W HeMETaJIbl KOJIMYECTBOM BemlecTBa | Monb. Monenb MOISPHOTO o0beMa
ra3000pa3HbIX BEIICCTB.

Tema 3. CoenHenunsi XuMHYECKHX 3jieMeHTOB (12 yacoB)

Crenenb okucieHus. OnpeneicHUe CTEINCHU OKUCIICHHS JJIEMEHTOB 10 XHUMHUYECKOoU (hopMmylie
coenuHeHus. CocraBieHne (GopMyn OMHAPHBIX COCIMHEHWH, OOMIMHA CIToco0 WX HasbiBaHWs. buHAapHBIE
COEIIMHEHWSI: OKCHJIBI, XJIOpUABI, Cyiabhuapl u ap. CocraBnenue nx Gopmyi. [IpencraBurenu okcHIOB:
BOJIa, VIJICKUCIBIA Ta3 M HEramieHas W3BeCTh. [IpeAcTaBUTENM JETYYHX BOJOPOIHBIX COCIWHEHU:
XJIOPOBOJIOPOJT U aMMHAK.

OcHoOBaHUs, UX COCTaB M Ha3BaHWA. PacTBOPMMOCTH OCHOBaHWHU B Boje. Tabimia pacTBOPUMOCTH
TUAPOKCHIIOB W cojiech B Boje. lIpemcraBuTenu IIeOYei: THAPOKCHIBI HATPHS, KaIHs W KaJIBITHSL.
IlonsaTue o kauecTBEeHHBIX peakuusax. Muaukatopbl. V3MeHeHHEe OKpacKu WHAMKATOPOB B IIEIOYHOU
cpene.

Kucnotsl, ux cocraB u HazBaHus. Knaccudukamus kucnor. [IpencraBuTenu KUCIOT: cepHasi, COIsHAs
1 a30THas1. MI3MeHeHne OKpacKu WHINKATOPOB B KHCIIOTHOU Cpejie.

Conm Kak MpOW3BOIHBIC KHUCIOT M OCHOBaHWH. X cocTaB W Ha3BaHHs. PacTBOpMMOCTH COjieii B BOJE.
[IpencraBuTenu coneit: xyiopu HaTpus, kKapOoHat u docdart KanbIus.
AMop(dHBIE U KPUCTAJUINYECKHE BEICCTBA.



MexMolieKyJIsipHble  B3aUMOJIEUCTBUA. THUIBl KPUCTAJUIMYECKUX PEUIETOK: HMOHHAs, aTOMHasil,
MOJICKYJIIpHAs ¥ METATMIECKas. 3aBHCHMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAINIMIECKUX PEIICTOK.

BemiectBa MONEKyYISIPHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHHSI. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BEIICCTB
MOJIEKYJIIPHOTO CTPOCHHUSL.

UucTeie BemecTBa 1 cMecu. [IpuMephl )KUIKUX, TBEPIBIX U Ta3000pa3Hbix cMeceld. CBOMCTBA YUCTHIX
BelecTB U cMecel. Mx coctaB. MaccoBas U 00ObeMHas JOJIM KOMIIOHEHTa cMecH. PacueTsl, CBI3aHHBIC C
KCTIOJIb30BAHUEM MOHSTHS <105,

Pacuernble 3amaum. 1. Pacyer maccoBoi M OOBEMHOM dOJ€H KOMIIOHGHTOB CMECH BEIICCTB. 2.
Breruuciienue MaccoBoi J0JIM BENIECTBAa B PacTBOpPE IO M3BECTHOM Macce pacTBOPEHHOI'O BEIIECTBA U
Macce pacTBoputens. 3. BeruucieHne Macchl pacTBOPSEMOTO BEIISCTBA U PACTBOPUTENS, HEOOXOIUMBIX
JUIS. TIPUTOTOBIICHUS OINPEAEIEHHON Macchl pacTBOpa C M3BECTHONM MacCOBOM M0J€l pacTBOPEHHOTO
BEIllECTBA.

HemoncTpanuu. OOpa3ipl OKCHIIOB, KHCIIOT, OCHOBAaHUN M coJied. MoAenu KPUCTATMIECKUX PEIICTOK
XJopuaa HaTpwsa, anMasza, okcuma yriepoma (1V). B3peiB cmecu Bomopoma ¢ BozayxoMm. CrocoOsw
pazneneHus cmeceil. Juctumsauns BoJsbL.

JlaGopaTopHbIe onbITHI. 1. 3HAKOMCTBO ¢ 00pa3IiaMH BELIECTB Pa3HbIX KIaccoB. 2. Pa3nencHue cmeceid.

Tema 4. U3meHeHus1, npoucxoasiue ¢ Beuecrsamu (10 yacon)

[Tondarue sBIEHUNA Kak W3MEHEHMM, MNPOUCXONAIIMX C BElIeCTBaMU. SIBJIEHUS, CBA3aHHBIE C
W3MEHEHHEM KPHCTAJUIMYECKOTO CTPOEHHs BEILECTBAa NPH IOCTOSHHOM €ro cocraBe, — (hU3NYECKue
aBieHUs. OU3NYECKHEe ABICHUS B XUMHH: AUCTWIIALVS, KpUCTaUIM3allUs, BBIIApUBAaHHE M BO3TOHKA
BEIIECTB, IEHTPU(YTUPOBAHHE.

SIBneHns, CBsA3aHHBIE ¢ W3MEHEHHEM COCTAaBa BEHIECTBA, — XMMHYECKHE peakuuu. [IpmsHakn u
YCIIOBUS MTPOTEKAHUSI XUMUYECKUX peakiuid. [loHsTHE 00 9K30- M SHAOTEPMHUYECCKHUX peakuusax. Peakimn
TOpEHUs KaK YaCTHBIHN Cllydald 9K30TEpPMUYECKUX PEAKLIMM, TPOTEKAIOUIUX C BBIACIEHUEM CBETA.

3aKOH COXpaHEHHS MAacChl BELIECTB. XHMHUUYECKHE ypaBHEHHsS. 3HAUY€HHE HUHACKCOB U
ko3 Punmentos. CocraBieHre ypaBHEHU XUMUYECKUX PEAKIINH.

PacueTsl Mo XMMHYECKHMM YpaBHEHHsM. PelleHne 3afad Ha HaxXOKIEHHE KOJIMYECTBA BEILECTBA,
Macchl WM o0beMa MNpPOJYKTa PEaKIHUW MO KOJIWYECTBY BEUIECTBA, Macce WM O0bEMY HCXOIHOTO
BemiecTBa. PacdeTbl C HCIIONB30BAaHUEM MOHATHUS <JIONIT», KOI/Ia HMCXOJHOE BEIIECTBO JAaHO B BHUIE
pacTBopa C 3aJaHHOM MacCOBOM JTOJIEH PACTBOPEHHOrO BEIECTBA WIIM COAEPIKHUT ONPEAEICHHYIO OO
IpUMecei.

Peakuun pasnoxenus. [Tonstre o ckopocTu xumuueckux peakuuil. Karanusaropsl. @epMeHTHL

Peakuuu coenunenns. Katanurniueckue n HekaTaauTuueckue peakuun. O0paTuMble 1 HeOOpaTUMBbIe
peaxiuu.

Peakumn 3amemeHus. DIEKTPOXHUMUYECKUM DSl HANPSHDKEHUH METAlIOB, €r0 HCIONb30BAHHUE JUIA
MIPOTHO3MPOBAaHUS BO3MOXKHOCTH TPOTEKAHUS peakIUil MeXIy MeTalslaMd M pPacTBOpPaMU KHCIIOT.
Peaknyy BEITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTUMH METaJIaMH.

Peakuuu oOmena. Peakium HeWTpanu3auuu. Y CIOBUS MIPOTEKaHUS peakuuii oOMeHa B pacTBOpax /0
KOHIIa.

THUmbl XMMUYECKUX peakuuil (0 NPU3HAKY «UYHMCIO M COCTAaB HCXOAHBIX BELIECTB M TMPOAYKTOB
peaxium») Ha IpIMepe CBOWCTB BOJIbI. Peaknys pas3noskeHus: — 3JIeKTPOJIN3 BOAbI. Peakiinu coeanHeHns
— B3aMMOJICWCTBHE BOJABI C OKCHIAMH METaJUIOB W HeMeTawioB. lloHsTHe «ruapoxcunbl». Peakunn
3aMEILEHUs] — B3aUMOJICHCTBHE BOJBI C IIEJOYHBIMM M IIEIOYHO3EMENIBHBIMM MeTaulaMu. Peakuyn
obmeHa (Ha IpuMepe THAPOIIN3a CYIb(HIa ATIOMIHIS U KapOnaa KaabITHs).

PacuerHble 3agaun. 1. Beruncnenue no XUMUYECKUM YPaBHEHHSAM MacChl MM KOJIMYECTBA BELIECTBA 110
M3BECTHOW Macce WJIM KOJWYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOUIMX B PEAKIUI0 BEIIECTB WIIH
NPOJIYKTOB peakiuu. 2. Beruncinenue Macchl (KOMMYECTBA BEIIECTBA, 00beMa) MPOJYKTa PEaKIUH, eClIu
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M3BECTHA Macca MCXOTHOTO BEIIECTBA, COAEPIKAIIETO OMpPEAEIeHHYI0 00 mpuMecei. 3. Beruucnenue
Macchl (KOJIMYecTBa BelecTBa, 00beMa) MPOAYKTa PEeakilui, €ClIii H3BECTHA Macca pacTBOpa U MaccoBast
JI0J1s1 pPACTBOPEHHOTO BEIIECTBA.

JemoncTpanuu. [IpumMeps! QHU3MUECKUX SBIICHWNA: a) IUTaBJIcHWE TapaduHa; 0) BO3TOHKA HOMA WM
OCH30IHOI KHCIIOTBI; B) PacTBOpEHHME IepMaHraHaTa Kaius;, T) Au(Qy3us OYMHMCTBIX BELIECTB C
TOpSIILEH JIAMIIOYKH HakajduBaHUs. [IpuMepsl XMMUYeCKUX SIBICHUIA: a) ropeHue maraus, ¢ocdopa; 0)
B3aMMOJICWCTBHE COJITHOM KHCIIOTHI C MPaMOpPOM MM MeJOM; B) moiydeHue ruapokcuaa meau (l1); T)
pacTBOpeHHE MOIMYYEHHOTO THAPOKCHAA B KUCIOTax; A) B3amMmozeiicTBue okcuaa meau (I1) c¢ cepnoit
KHCJIOTOM TIpH HArpeBaHWUM, €) pa3joKeHHe MEepMaHTaHaTa KalWs, X) B3aMMOAEHCTBHE pa30aBICHHBIX
KHCJIOT C METAJUIaMHU; 3) Pa3lIoKEHNE TIEPOKCUIA BOJOPOAA; M) DICKTPOIIN3 BOABI.

JlaGopaTopubie onbiThl. 3. CpaBHEHHE CKOPOCTH HCMApeHHsl BOABI M CIMpPTA MO HCUE3HOBEHHIO HMX
Karenb Ha (uiabTpoBasbHOW Oymare. 4. OKuCIeHHE MeOU B TUIAMEHH CIHUPTOBKH WM TOPENKH. 5.
[TomyTHEHHE M3BECTKOBOW BOJBI OT BBIABIXaEMOTO yriekucioro rasa. 6. [lomyuenue yriekucioro rasa
B3aMMOJICHCTBHEM COABI M KUCIIOTHI. 7. 3aMelienne Meau B pactBope xiopuaa menu (1) skeme3om.

Tema 5. (5 yacoB) Xumuueckuii mpaktukyMm Ne 1. [Ipocreiimuie onepannu ¢ BemecTBoM
IpakTnyeckas padora Ne 1. «[Ipuemsr oOpareHus ¢ 1ad0paTOPHBEIM 000PYIOBaHIEM)
IpakTuueckass padora Ne 2. «[IpuroroBneHne pacTBopa caxapa W pacueT €ro MacCOBOW JONH B
pacTBope»

IIpakTuyeckas padora Ne 3. «[Ipu3HaKu XUMHUYECKUX PEAKLIUN

Tema 6. PactBopenue. Pacteopbl. Peakuuu noHHOro

00MeHa M OKHCJINTEIbHO-BOCCTAHOBHUTEIbHBIE peakuuu (18 yacos)

PactBopenue kak Qu3MKO-XuMHUecKuid mporecc. [loHsATHE O THApaTaX W KPHCTALIOTHUApATaXx.
PactBopumocth. KpuBbie pacTBOPUMOCTH KaK MOJIEIh 3aBUCUMOCTH PAaCTBOPHUMOCTH TBEPJBIX BEICCTB
OT Temneparypbl. HachlllleHHbIE, HEHACBIIEHHBIE U NEPECHIICHHBIC PACTBOPHL. 3HAYEHUE PACTBOPOB IS
IIPUPOBI U CENBCKOrO X03IHCTBA.

[lonsiTie 00 ANEKTPOTUTHUYECKON UCCONMAIUHM. OIEKTPOJIUTHl M HEIJIEKTPONUTHL. MeXaHu3M
JINCCOITHAITUN JJICKTPOJIUTOB C PA3JIMYHBIM THIIOM XHMHYECKOW CBS3U. CTENEeHb 3JIEKTPOIUTHUCCKOM
nucconuaiuy. CHbHbBIE U C1a0bIe AJIEKTPOJIUTHI.

OCHOBHBIE TOJIOXKEHUSI TEOPUH ANEKTPOJIUTHUECKOW Auccourauud. VIOHHbIE ypaBHEHUS! pEakiUil.
VYcinoBus TpOTeKaHWsI peakiMu OOMEHa MEXKIY 3JSKTPOJIMTaMU JI0 KOHI[A B CBET€ HOHHBIX
MPEACTABICHUN.

Knaccudukanust TOHOB U X CBOWCTBA.

Kucnorel, ux xnaccudukamnms. Jluccoummaiuss KHCIOT W HMX CBOWCTBA B CBETE TEOPHUHU
ANEKTPOJIUTUYECKON Juccouralnvy. MOJEKyIsIpHblE M HWOHHBIE YpAaBHEHHUS pEaKUUd KHUCIIOT.
B3aumopeiicTBe KHCIOT ¢ MeTaJIaMd. OJEKTPOXHUMHYECKUN psAJ  HANPSOKEHUH  METaJlIoB.
B3aumopeiicTBuE KHCIOT C OKCHIAMU METaUIoB. B3auMoaeicTBie KUCIOT ¢ OCHOBAHUSIMU — PEAKLIUS
HelTpanm3anuu. B3anmMopelicTBue KUCIOT ¢ coisiMu. Vcmonp3oBaHre TaOiMIBI pacTBOPUMOCTH IS
XapaKTEPUCTUKH XUMHIECKUX CBOMCTB KHUCIIOT.

OcHoBaHus, ux kinaccudukanms. Jlucconuanus OCHOBaHWN M HMX CBOWCTBA B CBETE TEOPHUHU
3JIEKTPOJIUTUYECKON nuccolualuu. B3anMoieicTBue OCHOBaHUM C KUCIOTaMU, KUCIOTHBIMU OKCHJAMU
u comsmu. Mcronp3oBaHWE TaOMUITBI PACTBOPUMOCTH IJISI XapaKTEPUCTUKH XHUMHYECKHX CBOWCTB
ocHoBaHM. Pa3noxeHue HepacTBOPUMBIX OCHOBAHUM MTPU HATPEBAHUU.

Counu, uxX KJIacCU(pHUKAIUSI ¥ TUCCOLUAIUS PAa3IMYHbIX TUIOB coyieil. CBOMCTBA coJiell B CBETE TEOPUH
ANEKTPOIUTHUECKON Nucconuanuu. B3aumonelcTBue coieil ¢ MeTalyiaMu, yCIOBUSL MPOTEKAHUSI 3TUX
peaknmii. B3aumonelicTBre coyieid ¢ KHCIOTaMH, OCHOBAHFSIMH W COJSIMH. VICTOnp30BaHWE TaOIUIIBI
pPacTBOPUMOCTH JIJIsl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJEH.

O06001eHue cBeleHui 00 OKCUIax, UX KIACCU(PUKAIIUN U XUMHUYECKUX CBOMCTBAX.
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I'eneTndeckue psAApl METAJUIOB M HEMETaUIOB. [ eHeTHuecKas CBsI3b MEKIY KiacCaMU HEOPTaHWIECKUX
BEIIIECTB.

OKHCIUTETbHO-BOCCTAHOBUTENbHBIE peakuu. OKHUCIUTETh W BOCCTAHOBUTEID,
BOCCTAHOBJICHHE.

OKHCJICHUEC H

Peaknuu noHHOTO OOMEHA WM OKUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIC peakiui. COCTaBlIieHUE ypaBHEHHIMA
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIMH METOA0M 3JICKTPOHHOTO OallaHca.

CBo#icTBa MPOCTHIX BEMIECTB — METAJIOB K HEMETAJUIOB, KUCJIOT U COJIEH B CBETE MPEACTaBICHUN 00
OKHCTUTENBHO-BOCCTAHOBUTEIBHBIX MPOLIECCaX.
JdemoncTpanuu. lcrnbiTaHue BeHmECTB W MX PAcTBOPOB Ha 3JIEKTPONPOBOJHOCTh. JIBHMKEHHE
OKpPAIICHHBIX MOHOB B 3JEKTPUYECKOM I10Jie. 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTA YKCYCHOM KHUCIOTHI OT
KOHIICHTpaIu. B3aumoseiicTBue IUHKA C Cepoil, coisiHoM kuciotol, xmopumom menu (I1). I'openue
MarHus. BzaumozeicTBre XJIOpHOU U CEPOBOJOPOIHON BOIBI.
JlagopaTopHbIe onbITHI. 8. Peakiuu, XxapakTepHbIC Ui PACTBOPOB KUCIOT (CONISIHOM Win cepHOM). 9.
Peakmum, xapakTepHbIe Il pacTBOPOB Imienoded (ruapokcuaoB Hatpus wim kamus). 10. [lomyduenne n
CBOIICTBa HEPACTBOPUMOTO OCHOBaHUS, Hampumep, ruapokcuga menu (I1). 11. Peakumm, xapakrtepHbie
JUTsL PacTBOpOB cosiel (Hampumep, s xiopuna meau (I1). 12, Peakium, XxapakTepHble ISl OCHOBHBIX
OKCH/IOB (HampuMmep, Ui OKcuja Kambhws). 13. Peakmmm, xapakTepHbIe IJIsl KHCIOTHBIX OKCHIIOB

(HampuMep, ISt YTIIEKUCIIOTO Ta3a).

Tema 7. Xumuueckuii npakTukyM Ne 2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (2 yaca)
IIpakTuyeckas padora Ne 4. «CBoiicTBa KUCTIOT, OCHOBAHHIA, OKCUJIOB B COJICI»
IIpakTuyeckas padora Ne 5. «PelieHre sKCIEpUMEHTAIBHBIX 3349

TemaTnuyeckoe INIAHUPOBAHME

Ne | Tema KOJI-BO | ()OPMBI KOHTPOJIS Ludpossie

TS 4acoB o0Opa3oBarenbHbIE PECypPCHI

MBI

1. | Beenenue 5 Jlabopartopubie paboTsl | https://chem-
Xumuueckuii fukTadT | 0ge.sdamgia.ru/
Huddepennmpoannbie | https://neznaika.info/oge/c
TECTBI hem_oge/
OHnaifH-TeCTHI https://chemistry.ru/textbo
®poHTaNBHBIN 0NpoC ok/content.html
Pabora mo kaproukam | https://resh.edu.ru/
WHIuBHIyaTbHBIN https://interneturok.ru/subj
KOHTPOJTb ect/chemistry/class/8
KomnbrorepHble TecTsl

2. | Atomsl xumugeckux | 10 https://chem-

5JIEMEHTOB JlabopatopHbie paboThl | 0ge.sdamgia.ru/

[MpakTrueckue padoter | https://neznaika.info/oge/c
KontposnbHas pabota hem_oge/
XUMHAYECKAN JUKTAHT https://chemistry.ru/textbo
Juddepenumposannsie | ok/content.html
TECTBI https://resh.edu.ru/
OHnaifH-TeCTHI https://interneturok.ru/subj
@OpoHTaJIBHBIN OITPOC ect/chemistry/class/8
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https://chem-oge.sdamgia.ru/
https://chem-oge.sdamgia.ru/
https://neznaika.info/oge/chem_oge/
https://neznaika.info/oge/chem_oge/
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://resh.edu.ru/
https://interneturok.ru/subject/chemistry/class/8
https://interneturok.ru/subject/chemistry/class/8
https://chem-oge.sdamgia.ru/
https://chem-oge.sdamgia.ru/
https://neznaika.info/oge/chem_oge/
https://neznaika.info/oge/chem_oge/
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://resh.edu.ru/
https://interneturok.ru/subject/chemistry/class/8
https://interneturok.ru/subject/chemistry/class/8

PaboTa nmo kapToukam
NunuBuyanbHbIA
KOHTPOJb
KomnproTepHbie TECTHI

IIpoctele BemecTsa. 8 Jlaboparopusie pabotsl | https://chem-
[TpakTuyeckue paboTel | 0ge.sdamgia.ru/
KonrpoinpHas pabora https://neznaika.info/oge/c
Xumudeckuii fuktanT | hem_oge/
Juddepenumpoannsie | https://chemistry.ru/textbo
TECTBI ok/content.html
OmntaiiH-TeCThI https://resh.edu.ru/
®dpoHTaIBHBIN OIPOC https://interneturok.ru/subj
Pabora mo kaproukam | ect/chemistry/class/8
NunuBunyanbHbIN
KOHTPOJIb
KomnbrotepHble TecTsl

Coenunenns  xumuyeckux | 13 JlaGoparopusbie pabotsl | https://chem-

3JIEMEHTOB [TpakTuyeckue paboTel | 0ge.sdamgia.ru/
KonrpoinpHas padoTta https://neznaika.info/oge/c
Xumuueckuil tuktadT | hem_oge/
Huddepenumpoannsie | https://chemistry.ru/textbo
TECTBI ok/content.html
OmntaiiH-TeCThI https://resh.edu.ru/
DdpoHTaIBHBIN OIIPOC https://interneturok.ru/subj
Pabora mo kaproukam | ect/chemistry/class/8
WNHauBuayanbHbIA
KOHTPOJIb
KomnbrorepHble TeCTs

U3menenus, 12 Jlabopartopubie paboTsl | https://chem-

IPOUCXOISIIHE c [TpakTudeckue paboTel | 0ge.sdamgia.ru/

BEIECTBAMHM KonrposnbHast pabota https://neznaika.info/oge/c
Xumuueckuil tuktadT | hem_oge/
Huddepenumpoannbie | https://chemistry.ru/textbo
TECTBHI ok/content.html
OmntaiiH-TeCThI https://resh.edu.ru/
®poHTaNBHBIN 0NpoC https://interneturok.ru/subj
Pabora mo kaproukam | ect/chemistry/class/8
NunuBuyanbHbIA
KOHTPOJIb
KOMHLIOTepHLIC TCCThI

PacrBopenme.  PactBopsl. | 20 Jlaboparopusle paboTsl | https://chem-

CaolicTBa pacTBOpoB [TpakTuyeckue paboTel | 0ge.sdamgia.ru/

3JIEKTPOIIMTOB KonTponbnas pabota https://neznaika.info/oge/c

XUMHYECKUH TUKTAHT
JuddepenumpoBantbie
TECTEI

OnnaliH-TECTHI

hem_oge/
https://chemistry.ru/textbo

ok/content.html
https://resh.edu.ru/
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https://chem-oge.sdamgia.ru/
https://chem-oge.sdamgia.ru/
https://neznaika.info/oge/chem_oge/
https://neznaika.info/oge/chem_oge/
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://resh.edu.ru/
https://interneturok.ru/subject/chemistry/class/8
https://interneturok.ru/subject/chemistry/class/8
https://chem-oge.sdamgia.ru/
https://chem-oge.sdamgia.ru/
https://neznaika.info/oge/chem_oge/
https://neznaika.info/oge/chem_oge/
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://resh.edu.ru/
https://interneturok.ru/subject/chemistry/class/8
https://interneturok.ru/subject/chemistry/class/8
https://chem-oge.sdamgia.ru/
https://chem-oge.sdamgia.ru/
https://neznaika.info/oge/chem_oge/
https://neznaika.info/oge/chem_oge/
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://resh.edu.ru/
https://interneturok.ru/subject/chemistry/class/8
https://interneturok.ru/subject/chemistry/class/8
https://chem-oge.sdamgia.ru/
https://chem-oge.sdamgia.ru/
https://neznaika.info/oge/chem_oge/
https://neznaika.info/oge/chem_oge/
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://resh.edu.ru/

OpoHTaTBHBIN OIIPOC
Pabota o kapToukam
NunuBunyanbHbIN
KOHTPOJIb
KOMHLIOTepHI:Ie TECThI

https://interneturok.ru/subj

ect/chemistry/class/8

BCCTO

68
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https://interneturok.ru/subject/chemistry/class/8
https://interneturok.ru/subject/chemistry/class/8

