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PABOYAA ITPOT'PAMMA

ITo XUMUH

YpoBeHnb oOpazoBaHus (Kj1acc) _OCHOBHOE obiee oopa3zoBanue, 8 - 9 kiacc

KonnuectBo yacoB Bcero — 136 4yacoB; B Heen0 - 2 yaca

Yyurenb JIyvoposuHa Hanexma AHaToJLEBHA

[Iporpamma pa3paboTaHa Ha OCHOBE OCHOBHOM 00pa30BaTEIbHOM IPOTPAMMBI
IITKOJIBI, YTBEP)KJICHHOM Ha TEAarorudecKoOM COBETE IIKOJIBI, MpoTokon Nel or
28.08.2020 roma, B COOTBETCTBUU C IPUMEPHON OCHOBHOM 00pa3oBaTEIbLHOMU
IIPOrpaMMOM OCHOBHOTO 00IIero oopasoBanus (mporokona ot 8 ampens 2015 r.
Nel/15, B pemakimu mpotokosa Ne3/15 ot 28.10.2015).




1. Ilnanupyemble pe3yJIbTAThI 0CBOCHHS Y4eOHOI0 Kypca.

8 kiace
BbInyCKHUK HAYYHUTCSH:

*OIUCHIBATh CBOMCTBA TBEPIBIX, JKUJKHX, Ta3000pa3HbIX BEIIECTB, BBIACISAS UX
CYIIECTBEHHBIE NMPU3HAKH;

* XapaKTEpU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHIO H  CBOMCTBaw,
YCTaHaBJIMBATh PUYUHHO-CJIEICTBEHHBIC CBSI3U MEXKY JAHHBIMU
XapaKTepUCTHUKAMH BEIIECTBA;

* paCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSATHH «aTOM», «MOJEKYJI»,
«XUMUYECKHM  DJIEMEHT»,  «IIPOCTOE  BEIIECTBO»,  «CIIOKHOE  BELIECTBOY,
«BAJICHTHOCTHY, UCMOJIb3YS 3HAKOBYIO CUCTEMY XUMHH;

* 1300pakaTh COCTAB MPOCTEHIIINX BEIIECTB C MTOMOIIBI0O XUMUYECKUX (HOpMYIT U
CYIIHOCTh XUMHUYECKUX PEAKIUN C MOMOIIBIO XUMUYECKUX YPABHEHHUI;

* BBIYUCIIATh OTHOCHUTEJBHYIO MOJIEKYJSIPHYI0O U MOJIIPHYKO MacChbl BELIECTB, a
TaK)K€ MAaCCOBYIO JIOJI0 XMMHUYECKOI'O 3JIEMEHTA B COCIAUHEHUSAX ISl OLUCHKU HX
IIPAKTUYECKON 3HAYMMOCTH;

* CPAaBHUBATH 110 COCTAaBy OKCHJIbI, OCHOBAHUsI, KUCIIOTHI, COJIM;

* KJ1acCU(pUIIUPOBATh OKCUJBI M1 OCHOBAHMS MO CBOMCTBAM, KUCJOTHI U COJH IO
COCTaBYy;

* ONKCHIBaTh COCTAB, CBOWCTBa M 3HayeHUWE (B MPUPOAE U MPAKTHUYECKOMN
NeSTeTLHOCTH YeJIOBEKa) MPOCTHIX BEIIECTB — KUCJIOPO/ia U BOAOPO/IA;

* 1aBaTh CPABHUTEJIBHYIO  XApPaKTEPUCTUKY XHUMHUYECKHUX DIEMEHTOB U
BOKHEUIIINX COCJUHEHUW €CTECTBEHHBIX CEMEWCTB IIEJIOYHBIX METAUIOB U
rajoreHoB;

* M0JIb30BATHCS JTAOOPATOPHBIM O00PYIOBAHUEM U XMMUYECKOU MOCYI0M;

* IPOBOJIUTh HECJIOKHBIE XUMHUYECKUE OMBITHI U HAOIIOJEHUS 3a U3MECHEHUSIMHU
CBOMCTB BEIIECTB B MPOIECCE WX NpPEBpalleHU; COOII0aTh MpaBuia TEXHUKU
0e30macHOCTH NP MPOBEICHUN HAOIIOJICHUI U OIBITOB,

* pa3IMyYaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIEI0YH, MOJIb3YSICh UHIUKATOPAMU;
OCO3HaBaTh HEOOXOJUMOCTH COOJNIIOJICHUS Mep O€30MacHOCTH MpU OOpaIIeHHH C
KHUCJIOTAMH U IIEJI0YaMHU.

* KTacCUPUIIUPOBATh XUMHUYECKHE DJEMEHThI Ha METaulbl, HEMEeTaJlIbl,
DJIEMEHTBI, OKCHJBl M THAPOKCUIBI KOTOPHIX aM(OTEpPHBI, 1 WHEPTHBIC AIEMEHTHI
(rasel) 7151 OCO3HAHMS BaXKHOCTU YIOPSAAOUYCHHOCTH HAYUHBIX 3HAHUM;

* pacKpbIBaTh CMBICII iepuoaudeckoro 3akona 1. . Menneneena;

* ONKUCHIBATh U XapaKTepU30BaTh TAOIUUYHYIO (POPMY MEPUOIUYECKON CUCTEMBI
XAMHUYECKUX DJIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIAEP U PACHPEACIICHUE YUCIIA BJIEKTPOHOB
M0 DJJEKTPOHHBIM CJIOSIM AaTOMOB XHWMHMYECKUX JJIEMEHTOB MAJIbIX TI€PUOJIOB
MEPUOIMYECKON CUCTEMBI, & TAKXKE KaJIsl U KAJIbIUS;

* pa3nuyarth BUAbl XUMHWYECKOM CBA3U: HOHHYK, KOBAJEHTHYI HOJISIPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAJUTUYECKYIO;

* m300paxkaTh  DJIEKTPOHHO-WUOHHBIE  (OPMYINIBI  BEmIeCTB, O0OpPa30BAHHBIX
XAMHUYECKUMH CBA3SIMU PA3HOTO BUJA;



* BBISIBJIATh 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS UX KPHUCTAJIMUECKUX
pPEUIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUTNYECKUX;

* XapaKTepU30BaTh XUMHUUYECKHE DJIEMEHTHI M HUX COCJAUMHCHUS Ha OCHOBE
MOJIOKEHHS DJIEMEHTOB B NEPHUOJMYECKON CHCTEME M OCOOCHHOCTEH CTPOCHHUS HX
aTOMOB;

* ONUCHIBaTh OCHOBHBIE 3Tanbl OTKpbITUS [. V1. MeHieneeBbIM NepUOIUIECKOTO
3aKOHA W TIEPUOJIUYECKOM CHUCTEMBl XHMHUYECKHX DJIEMEHTOB, JKHU3Hb U
MHOT000pa3HyI0 HAy4YHYIO AESATEIbHOCTh YUEHOTO;

* XapaKTEepU30BaTh HAyYHOE W MHUPOBO33PEHUECKOE 3HAYEHUE MEPHOUYECKOTO
3aKOHA U NIEPUOANYECKON CHCTEMBI XUMUYECKUX d1eMeHToB [[. . Menneneesa;

* OCO3HaBaTh HAyYHBIC OTKPBITHS Kak pe3yJbTaT UIMTEIbHBIX HAOJIOJCHUN,
ONBITOB, HAYYHOH IOJIEMUKH, IIPEOJOJICHUS TPYIHOCTEW U COMHEHUM.

* TPaMOTHO OOpaIaThCsl C BEUIECTBAMU B MOBCEHEBHOMN KU3HU;

* 0CO3HaBaTh HEOOXOJIUMOCTh COOJIFOJCHUS MPaBUJ IKOJIOTHYECKH O€30MacHOTrO
MOBE/ICHUS B OKPY KAIOIIEH MPUPOTHOMN Cpee;

* IOHUMaTh CMBICI W  HEOOXOJMMOCTh  COOJIFOACHUS  MPEANHUCAHHM,
IpeyiaraéMbIX B HHCTPYKIMSX II0 HCIIOJIB30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM
XUMHH U JIp.;

* HCII0JI30BaTh MPUOOPETEHHBIC KITFOUEBBIE KOMIIETCHTHOCTH IPHU BBITIOJIHCHUN
HCCIICIOBATEIbCKUX TMPOEKTOB IO HM3YyYEHHUIO CBOWMCTB, CHOCOOOB IIOJIYUYCHHS H
pacrio3HaBaHUsI BEIIECTB;

* pa3BUBaTh KOMMYHUKATHUBHYIO KOMIETEHTHOCTb, UCIIOIb3Ysl CPEACTBA YCTHOM
M T[HCbMEHHOM KOMMYHHUKAllUd 0Opu paboTe C TEeKcTaMu y4YeOHUKA U
JIOTIOJIHUTEILHOW JTUTEpaTypOi, CIIPaBOUYHBIMU TaOJIUIIAMU, IPOSBIISITH TOTOBHOCTH K
YBOKECHUI0O HMHOM TOUYKH 3pEHHUS MPU OOCYXJACHUU PEe3yJbTaTOB BBHIIOJHEHHOMN
paboThI;

* O0BEKTUBHO OIICHUBATh MH(POPMAITUIO O BEIIECTBAX M XUMUUYECKHUX MPOIECCax,
KPUTHYECKA OTHOCHUTBCS K TIICEBIOHAYYHOM WHGOPMAIIUA, HEI0O0POCOBECTHOM
peKiaMe, Kacarolllencsl HCT0JIb30BaHUsI pa3IMUHbIX BEIIECTB.

* OCO3HABATh 3HAYCHUE TCOPETUUECKUX 3HAHWUM JIJISI TPAKTUIECKOM JAEATEIHbHOCTH
YEeJI0BEKa,

* ONMKCHIBATh M3YUYCHHBIC OOBEKTHI KaK CHCTEMbI, IPUMEHSS JJOTUKY CHCTEMHOTO
aHaJIn3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX NMEPUOANIECKON CUCTEMbI XUMUUECKUX
AJIEMEHTOB JIJIs1 00BSICHEHUSI ¥ TIPEJIBUACHUS CBOMCTB KOHKPETHBIX BEIIIECTB;

* pa3BUBaTh HMH(OPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEICTBOM YTIyOJICHUS
3HAHUW 00 HUCTOPUM CTAHOBJICHUS XUMHUUYECKOM HayKh, €€ OCHOBHBIX IOHSITHH,
MEPUOAMYECKOTO 3aKOHA KaK OJIHOTO W3 BAXKHEHIIMX 3aKOHOB MPUPOJBI, a TAKXKE O
COBPEMEHHBIX JOCTH)KCHUSX HAYKU U TEXHUKHU.

9 kiace
BbInyCKHUK HAYYHMTCH:

* O0BSACHATH CyTh XMMHYECKHX MPOIECCOB W WX MPHUHIMIIHAILHOE OTIUYHE OT
duznyeckux;
* Ha3bIBATh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaAKIINA;



* YCTAHABJIMBATh IPUHAMICKHOCTh XUMHYECKOW PEAKIUU K OINPEACIEHHOMY
TUIy TO OJAHOMY M3 KJIACCU(PUKAIMOHHBIX MPU3HAKOB: 1) MO 4YHMCIy M COCTaBy
MCXOJIHBIX BELIECTB M MPOJIYKTOB PEAKIUHU (pEaKIHH COCAMHEHHS, Pa3JIOKECHHUS,
3aMellleHus] U OOMeHa); 2) [0 BBIJCJICHUIO WM MOTJIOIMIEHUIO TEIUIOTHI (peaKiuu
HK30TEPMUYECKUE U DHIOTEPMHUUYECKHE); 3) MO0 U3MEHEHHUIO CTENeHEeH OKHUCIEHUs
XUMUYECKUX DJIEMEHTOB (peaklid OKUCIUTEIbHO-BOCCTAHOBUTEINbHEIE); 4) IO
00paTUMOCTH TMpoliecca (peakiuyu 00paTuMbie 1 HEOOPATUMBIC);

* Ha3bIBaTh (DaKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUUYECKHUX PEAKITUA;

* Ha3bIBaTh (DAaKTOPBI, BIUSIONINE Ha CMEIEHNE XHMHUIECKOTO PABHOBECHS;

* COCTaBJISITh YPABHEHUS JJIEKTPOJIUTHUYECKOW AUCCOLMALAN KHUCIOT, MIEIOYEH,
COJICH; TIOJIHBIE W COKpAaNIEHHBIC MOHHBIC ypPaBHEHUS PEaKIMii OOMEHA;, ypaBHEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINM;

* MPOTHO3WPOBATH MPOAYKTHl XHUMHYECKUX Ppeakiuii mo (Gopmyiiam/Ha3BaHHUSIM
MCXOJHBIX BEILECTB; OMNPENETsATh HMCXOAHBIC BeElIecTBa MO (QopMmyiiaM/Ha3BaHUSIM
IIPOAYKTOB pPEaKIIUU;

* COCTaBJISITh YPAaBHEHUS PpEAKLMUH, COOTBETCTBYIOIIMUX IOCIIEA0BATEIBHOCTH
(«1IeroyKe») npeBpamieHuii HEOPraHMIECKUX BEIIECTB PAa3IMUHBIX KJIACCOB;

* BBSIBJISITH B IIPOLIECCE DKCIEPUMEHTAa MPU3HAKH, CBUACTEIBbCTBYIOIIUE O
IIPOTEKAHUU XUMUYECKON PEAKLINH;

* IPUTOTOBJISATh PACTBOPBI C OMNPEAECIEHHOW MAacCOBOW JOJIEH PACTBOPEHHOIO
BEILIECTBA;

* ONPEAENATh XAPAKTEpP CpEeIbl BOJHBIX PACTBOPOB KHUCIOT W IIEJIOYEH 10
M3MEHEHUIO OKPACKH MHIAUKATOPOB;

* IPOBOAUTHh KAYECTBEHHBIC PEAKIMM, MOATBEPKIAIOIIME HAIMYUE B BOJHBIX
pacTBOpax BEIIECTB OTJACIbHBIX KATUOHOB U AHUOHOB.

* ONpEAEATh MNPUHAJICKHOCTh HEOPTraHMYECKHX BEHIECTB K OJHOMY U3
M3YUYCHHBIX KJIACCOB/TPYIIN: METAJIBI U HEMETaJIbl, OKCHUJIbl, OCHOBAHUS, KUCJIOTHI,
COJIH;

* COCTaBIIATH (DOPMYJIBI BEIIECTB MO WX HA3BAHUSIM;

* ONPEAENATH BAJICHTHOCTD U CTENIEHb OKMCIICHUS AJIEMEHTOB B BEILIECTBAX;

* COCTaBIATH (OPMYyJIbl HEOPTaHWMYECKUX COCIUHEHWHA IO BaJCHTHOCTAM U
CTETICHSIM OKHCJICHHUS DJIEMEHTOB, a TaKXe 3apsijaM HOHOB, YKa3aHHBIM B TaOJIUIIC
PacTBOPUMOCTH KHCJIOT, OCHOBAHUW U COJIEH;

* OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUs (PU3MUECKUX M XUMHUYECKUX CBOUCTB
MPOCTBIX BEIIECTB (METAIOB M HEMETAJUIOB) U MX BBICHIMX OKCHUJIOB, 0Opa30BaHHBIX
3JIEMEHTaMH BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapakTEpHbIE MJiA TPYII OKCHJIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OONIME XWMHYECKUE CBOWCTBA, XapaKTepHbIC IS KaXJAOro u3
KJIACCOB HEOPTraHMYECKUX BEIIECTB: KUCJIOT, OCHOBAHUM, COJIEH;

* IPUBOJIUTh NPUMEPHI PEAKUUM, MOATBEPKIAAOIIUX XUMHUUYECKHE CBOWCTBA
HEOPraHUYECKHUX BELIECTB: OKCUIOB, KUCIIOT, OCHOBAHUU U COJIEH;

* ONPEAENHATh  BEIIECTBO-OKUCIWTEIL M BEIIECTBO-BOCCTAHOBUTEIb B
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIHSX;

* COCTaBIIATh OKUCJIUTEIHHO-BOCCTAHOBUTENBHBIM Oamanc (I W3YYEHHBIX
peakunii) Mo MPeJIOKEHHBIM CXEMaM PEaKIIMiA;



* IPOBOJUTH JTA0OPATOPHBIE OIBITHI, MOJATBEPKIAIOLINE XUMUYECKHUE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTAHMYECKUX BEILECTB;

* IPOBOJUTH J1A0OPATOPHBIE OIBITHI MO MOJIYUYEHUIO U COOMPAHUIO ra3000pa3HbIX
BEILECTB: BOAOPOJA, KHUCIOPOAA, YIJIEKHUCIOTO Tras3a, aMMHaKa; COCTaBIATh
YPAaBHEHUS COOTBETCTBYIOIIMX PEAKLIUM.

* COCTaBIIATh MOJIEKYJISIPHBIE U IIOJHBIE MOHHBIE YPAaBHEHMS II0 COKPAILIEHHBIM
VOHHBIM YPaBHEHUSIM;

* IPUBOJAUTH  NPUMEPBI  PEAKIUM,  IOATBEPKAAOIMIMX  CYLIECTBOBAHUE
B3aMMOCBSI3M MEX1Y OCHOBHBIMH KJIaCCaMH HEOPIaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh  PE3yJbTaThl BO3ACUCTBUSA pA3NUYHBIX  (PAKTOPOB Ha
W3MEHEHHE CKOPOCTH XMUMHUYECKON PEAKIIVH;

* IPOTHO3UPOBATH PE3YJIbTAThl BO3ICHCTBUS Pa3INUHbIX (DAKTOPOB HAa CMEIICHUE
XUMHYECKOTO PABHOBECHSI.

* IPOTHO3UPOBATh XMMHUYECKME CBOMCTBA BEIIECTB HAa OCHOBE HX COCTaBa M
CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTh BELIECTBA MPOSBIATH OKHUCIUTEIbHBIE WU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUETOM CTEIICHEN OKUCIIEHUS JIEMEHTOB, BXOAIUX
B €r0 COCTaB;

* BBIABIIATH CYILECTBOBAHUE I€HETUYECKOW B3aMMOCBA3U MEXIY BELIECTBAMHU B
psALy: IPOCTOE BEILECTBO — OKCHUJ — FUAPOKCHU — COJIb;

* XapaKTepU30BaTh OCOOBIE CBOICTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM
KHCJIOT;

* IPUBOJAWTH  IPUMEPHl  yYPABHEHHW  pEAKLUWM, JIEKAIMUX B  OCHOBE
MPOMBIIIUIEHHBIX CIIOCOOOB MOJTYUYEHUS aMMHAaKa, CEpHOM KUCIIOThI, YyT'yHA U CTaJIu;

* ONKCBHIBATh (PU3MUECKHME W XHMMHYECKHE TMPOILECCHl, SBISIOUIMECS YaCThIO
KpyTrOBOpPOTa BELIECTB B IIPUPOJIE;

* OpPraHU30BBIBaTh, NPOBOJHUTH YUYEHHYECKHE TIPOEKTHl 10 HCCIECAOBAHUIO
CBOMCTB BELIECTB, UMEIOINX BAXKHOE ITPAKTUYECKOE 3HAYECHUE.

2. Coaep:xaHue ydeOHOIo Kypca.

8 kJacc
IlepBoHayajbHbIe XUMUYECKHEe MOHATHS. (53 4.)
[TpenqmeT xumMuu. XuMHs KaK 4acThb €CTECTBO3HAHUA. BemiecTra u ux CBOMCTBA.
MeTto/pl MO3HAHUS B XUMUU: HaOJ0IeHUE, dKCTIepuMeHT. [Ipuémbl 6e30macHo
paboThI ¢ 00opynoBaHKeM u BemecTBaMu. CTpOCHUE TIIaMEHH.

UucTtsie BemecTBa U cMecu. CriocoObl OUMCTKH BEIIECTB: OTCTAUBAHUE,
(unbTpOBaHKE, BHIIAPUBAHKE, KPUCMAAIUZAYUS, Oucmuitayus'. dusndeckue u
XUMHUUYECKHUE SABJICHUS. XUMHUUECKUE peakiuu. [Ipu3Haku XUMHUYECKUX peakiuil 1
YCJIOBUSI BOSHUKHOBEHUS M TEUCHUS] XUMUYECKUX PEAKIUU.

ATOMBI, MOJIEKYJIBI U MOHBI. BeniecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
ctpoenus. Kpucrammueckue u amopdHbIE BEIIECTRA.




Kpucrannuueckue peméTku: HOHHAs, aTOMHAs U MOJIEKYJIIpHasi. 3aBUCUMOCTb
CBOMCTB BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU. [IpOCThIE U CIIOXKHBIE
BEIIECTBA. XUMHUUYECKHI DJIEMEHT. MeTalUIbl U HEMETAJIbl. ATOMHAS €IUHULIA
Macchl. OTHOCUTENIbHAA aTOMHAs Macca. SA3bIK XUMUH. 3HAKH XUMHUYECKUX
AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTAaBa BEIIECTB. XUMHUECKHE (DOPMYIIBI.
OTHOcuUTeNnbHAS MOJIEKYJIsipHas Macca. KauecTBEeHHBIN U KOJIMYECTBEHHBIN COCTAB
BelllecTBa. Brruncienus mo xuMuueckuM popmyiamMm. MaccoBast 10511 XUMUUECKOTO
511 BaneHTHOCTh XUMHUECKUX 3JIeMEHTOB. Onpe/iesieHne BAJICHTHOCTH 3JIEMEHTOB 110
dbopmyiie OuHapHBIX coenuHeHni. CocTaBiIeHUE XUMUUYECKUX (OopMYyJT OMHAPHBIX
COCIMHECHMI 10 BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUYE€HHE. 3aKOH COXPAHEHUS MacChl BelecTs. JKU3Hb 1
nearenbHocTh M. B. JIomoHOCOBa. XUMUYeCKUe ypaBHEHUSA. TUIIBI XUMUYECKUX
pEeaKUnil.

Kucaopoa. Haxoxnaenue B ipupoie. [lonydenue kuciopoa B 1abopaTopuu u
MPOMBINUICHHOCTH. PU3NYECKUE U XUMUYECKHUE CBOMCTBA Kuciopoa. ['openue.
Oxkcupsl. [Ipumenenue kucnopoaa. Kpyrosopot kucinopoja B npupoae. O30H,
ajioTponus kuciopoaa. Bozayx u ero coctan. 3amnura aTMOC()EpHOTo BO3yXa OT
3arps3HCHUU.

Boaopoa. Haxoxnenue B mpupoie. [lonyuenue Bogopoaa B 1abopaTopuu 1
MPOMBINLIEHHOCTH. PU3NYECKUE U XUMUYECKHE CBOMCTBA Bojgopoaa. Bogopox —
BOCCTaHOBUTENb. Mephl 0€3011acHOCTH Npu padote ¢ BogopoaoM. [Ipumenenue
BOAOpPO/A.

Bonxa. PacrBopbl. MeToasl onpeneneHrsi cocTaBa BOAblI — aHAJM3 U CUHTES.
duznueckne cBOMCTBa BOJbl. Bojma B mpupoae u crnocoObl €€ ounucTKHU. Alpanus
BOJIbl. XMMHUYECKUE CBOWMCTBA BOAbL. [Ipumenenue Boabpl. Boga — pacTBOpUTEND.
PacTBopuMocCTh BeniecTs B Bojie. MaccoBast 107151 paCTBOPEHHOTO BELIECTBA.

KosinuecrBeHHble oTHOIIeHHMs B xuMuH. KommyectBo BemectBa. MOoJb.
Monspuas wmacca. 3akoH ABorajapo. MomspHbiii 00bEM Ta30B. OTHOCUTEIbHAS
MJIOTHOCTH Ta30B. OOBEMHBIC OTHOIICHUS Ta30B MPU XUMUUECKUX PEAKIIHIX.

OcHOBHBIE KJIAacChl HEOPraHMYECKHX COeAMHEHUI Oxcuzpl:  cocras,
kinaccuukanus. OCHOBHbIE M KHUCIOTHble OKcuabl. HomeHkmaTtypa OKCHIOB.
du3nyecKkre U XMMUYECKHE CBOMCTBA, ITOJIy4YeHUE U IPUMEHEHUE OKCUIOB.

I'mapokcuasl. Knmaccuduxanust rugpokcunoB. OcHoBanusi. Cocrtap. Ill€noun u
HepacTBOpUMbIe OCHOBaHUs. HomeHknarypa. Ousndyeckue 1 XUMHAYECKUE CBOMCTBA
ocHoBaHuM. Peakiusa Heurpanusauuu. [losyyeHne W NpPUMEHEHHE OCHOBAHMM.
AMoTepHbIe OKCUIBI U THJIPOKCH/IBI.

Kucnotel. CoctaB. Knaccudukarnusa. Homenknarypa. @usndeckue 1 XUMHUIECKUE
CBOMCTBA KHCJIOT. BBITECHUTEIIBHBIN Pl METAILIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. dusznueckrue CBOMCTBA COJICH.
PactBopumocCTh cosieit B Bojie. Xumuueckue cBoiicTBa cojieir. CriocoObl MOJTydeHuUs
conent. [Ipumenenue conen.

I'eneTnyeckas CBsI3b MCXKAY OCHOBHBIMHU KJIaCCaMHU HCOPIraHUYCCKUX COCI[I/IHCHI’Iﬁ.



IIpakTuyeckas padora 1. [Ipuémbl GezomacHoi paboOTHl C 000pPYJOBaHHEM W
BemecTBaMu.  Crtpoenne mumamenn. IIpakruyeckas padora 2. Ouwncrka
3arpsA3HEHHON noBapeHHou couu. IIpakTuyeckast padora 3. Ilonydenne kucnopoaa
u nsydenue ero csoicTs. IlpakTuyeckas padora 4. Ilomyuenwe Bojopona u
usydycHue ero cBorcTs. IlpakTuyeckas padora S. IIpurorosienre pacTBOpPOB COJIEH
C "ONpENEe/IEHHON MAacCOBOM JI0Ned pacTBOpeHHOro BemiecTBa. IIpakTu4eckas
pabora 6. PemeHme SKCIEpUMMEHTANBHBIX 3a7ad 10 TeMe «BaXHeHIIMe KIacchl
HEOPraHUYECKUX COCAMHEHUN.

Crpoenne aroma. Ilepuoamuyeckmii 3aKOH W INepUOAMYECKAS CHCTEMA
xuMuuyeckux 3jemMeHTOB /I.A. MenaeneeBa (7 4.)

Crpoenue aroma: sIpo, HepreTuueckuil ypoBeHb. Cocmas sdpa amoma:
npomonsvl, Heumpouvl. Hzomonwi. llepmoamueckunt 3axkon J[.M. Menneneesa.
[lepuonnueckas cucrema xumudeckux aneMeHToB .M. MenneneeBa. @usnueckuii
CMBICJI aTOMHOTO (TIOPSIKOBOT'0) HOMEpa XUMUYIECKOTO 3JIEMEHTa, HOMepa TPYIIIbI U
nepuoaa NEepUOaNYECKON cucteMbl. CTpOEHHME SHEPreTHUYECKUX YPOBHEH aTOMOB
nepBbix 20 XMMHUYECKUX AJIEMEHTOB mepuoaudeckor cucrtembl [I.M. Mennaeneena.
3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB AaTOMOB XHMHUYECKHUX DJJIEMEHTOB W MX
COEIMHEHUN Ha OCHOBE II0JIOKEHUS B nepuoanueckon cucreme .M. Menneneesa u
cTpoenus aroma. 3HadeHue I[lepuonnueckoro 3akona JI.11. Menneneena.

Crtpoenue BemecTB. Xumuieckas ¢Bsa3b (8 4.)

InexmpoompuyamenbHoCms  amomos xumudeckux dnemenmos. KoBajneHTHas
XUMHUYECKasl CBSI3b. HEMOJIApHAs W TosisipHas. [louwsamue o 8000pOOHOU C8A3U U ee
BIUAHUU HA @u3uvecKue ceolicmea eewjecms Ha npumepe 600vl. VIOHHas CBS3b.
Mertanmnudeckas CBsI3b. Tunvi KpUCMALIUYECKUX PeUemOoK (AMOoMHAsl, MOJIEKYIAPHAS,
UOHHAS, MEMALIUYECKAst). 3a8UCUMOCTb (DUBUYECKUX CEOUCME Selecme Om mund
Kpucmaniuyeckou pewemxu. BaleHTHOCTb SJIEMEHTOB B CBETE JIEKTPOHHOU TEOPUHU.
Crenenb okuciienus. [IpaBusna onpeaeneHus: CTeeHN OKUCIEHUS 2JIEMEHTOB.

9 kJiacc

Xumuveckue peakmuu (174)

Ilousmue o cxopocmu xumuyeckou peaxkyuu. Paxmopul, eaUAIOWUE HA
ckopocmub  xumudeckou peaxyuu. I[lonamue o xamanuzamope. Knaccubukarms
XAMUYECKUX PEAKIMU IO PAa3JIWYHBbIM ITPU3HAKAM: YHUCIY M COCTABY HMCXOIHBIX U
MOJIYYCHHBIX BEIIECTB; W3MEHEHHUIO CTEIEHEM OKHUCICHUS aTOMOB XWUMHWYECKHUX
DJIEMEHTOB; TMOMVIOMIEHUIO WM  BBIICICHHUIO DJHEPTUH. DJIEKTPOJUTHYECKAs
JUACCOIMALMS. JEKTPOJIUTBI W HEJIEKTpoiauThl. Moubl. KaTHOHBI M aHUOHBI.
Peakiiun woHHOrO OOMeHa. YCIOBUS TPOTEKAaHUsI peaKIUid HOHHOTO OOMeEHa.
DJIEKTPOJIUTAYECKAsT TUCCOLUUALMS KUCIOT, mienodend u cojieid. CTEneHb OKUCIEHUSI.
OrnpeneneHue CTENEHN OKUCIEHUS aTOMOB XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSIX.
Oxkucnutens. BoccranoButenb. CylmIHOCTh  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX

€aKI 1.
FlpaKaneCK;_m padora 1. M3yueHue BIUAHUS YCJIOBHI MPOBEACHUS XUMHUYECKOU
peaknuu Ha €€ ckopocTh. IIpakTuyeckas padora 2. Pemenne 5KCnepuMEHTAIbHBIX
3a1a4 1o TeMe «CBOMCTBA KUCIIOT, OCHOBAaHUM U COJIEH KaK AJIEKTPOJIHUTOBY



Hemeramanl 1V — VII rpynn u nx coenunenns (31 4.)

[TonoxeHnue HEMETaUIOB B MEPUOJUYECKON CHCTEME XMMUYECKUX IJIEMEHTOB
.M. Menneneea. OOmnme cBoicTBa HeMmeTa/uioB. lanoreHsl: (Qu3uyeckue u
XUMHu4eckre cBoiicTBa. CoelMHEHUs TaJOr€HOB: XJIOPOBOAOPOI, XJIOPOBOIOPOIHAS
kucioTa u ee conu. Cepa: puznueckre u xumuueckue cBorcta. CoeIMHEHUS CEPHI:
CepoBOAOPO, CyNbPUAbl, OKCUIBI cepbl. CepHas, cepHucmas u cepo8oo0OpOOHas
KUCI0mul U1 UX CONH. A30T: U3MUECKHE U XUMUYECKHE cBoiicTBa. AMmuak. Conu
ammoHMs. OKcuapl azoTa. A30THas Kuciota u ee comu. Pocdop: duzmdeckue u
xumuaeckne cBorictBa. Coenuuenus dpocdopa: okcua Gocdopa (V), oprodochopHast
KHUCTIOTa U €€ CONU. YTiepol: (u3NuecKrue U XUMHUYECKHe CBOWCTBA. Annomponus
yenepooa. aimas, epagum, xapoun, gyriepensi. COCIUHEHUS YTIEPOa: OKCHIIBI
yraepoaa (I1) u (IV), yronbHas kuciiora u ee coyd. Kpemuuii u e2o coeouHenust.

Metayuibl H ux coequnenus (13)

Tlonooicenue memannog 6 nepuoouUdecKol cucmeme XUMUYUECKUX I]1eMeHmO8
U Menoeneesa. Memannwt 6 npupode u obwue cnocodwl ux noayuenus. QOowue
Qusuueckue ceovicmea memannos. OOUME XUMHYECKHE CBOMCTBA METAJIJIOB:
peakuMy C HEeMeTaUlaMH, KHCIOTaMHu, COJSIMH. JIeKmpOXUMUYECKUU  pso
Hanpsicenuti  memannog.  lllenounele  MeTaulbl M MX  COEIUHEHHUS.
[[lenoyHo3eMeNbHbIE METaUIbl U HMX COEAMHEHUsS. AOMUHUN. AMGOTEPHOCTD
okcuaa W Tuxapokcuaa amomuHMA. JKenmezo. CoennHEHHs Kele3a M WX CBOWMCTBA!
OKCHJIBI, TUAPOKCHIBI M conn xkere3a (11 u I11).

IpakTnueckas padora 3. [lonydyeHue CONSHON KUCIOTHI U M3y4YEHUE €€ CBOMCTB.
IIpakTnueckas padora 4. PelieHne SKCIEPUMEHTAIBHBIX 33/ad IO TEME
«Kucnmopon u cepa». Ilpakrtudeckas padora S. [lonydenne amMmmuaka v HW3yueHHE
ero cpoicTB. IlpakTnueckas padora 6. [lomyuenue oxcuma yriepona(lV) wu
u3ydeHue ero cBoicTB. PacmosHaBanue kapOonatoB. IlpakTuyeckasi padora 7.
Pellienne 3xcriepuMeHTaIbHBIX 3a7a4 M0 TeMe «MeTalibl U UX COCTUHEHUSD.

Tunsl pacyeTHbIX 3a1a4:

1. Boeruncienre MaccoBoil 0 XMMHYECKOTO JJeMeHTa Mo (opmyre
COCIMHEHUS.

Ycemanoenenue npocmetiweni  popmynvl  eeujecmea no MAacco8biM  OOIAM
XUMUYECKUX DTIeMEHMOE.

2. Bbrunciiennst o XuMUYECKUM YpaBHEHUSM KOJUYeCTBa, 00beMa, MACCHI
BEILECTBA 10 KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MPOYKTOB PEAKIUH.
3. PacueT maccoBoii 10JIM paCTBOPEHHOTO BELIECTBA B PACTBOPE.

IlepBoHayaibHbIE CBeAeHUs 00 OpraHnYecKkux BemecrBax. (7 4.)
[TepBoHaYaIbHBIC CBEJCHUS O CTPOCHUH OPTaHMYECKHX BEIIECTB. YTJIEBOIOPOIBI:
METaH, 3TaH, ITWICH. Mcmounuku yeneeo0opo0os. NpupooHblil a3, He@mb, Yeoib.
Kucnopojaconepskaiiye COCAMHEHHUS. COUPTHI (METaHOJ, JTAaHOJ], TJIMICPHUH),
KapOOHOBBIE KUCIOTHI (YKCYCHAasi KHCJIOTa, aMUHOYKCYCHAasl KHCJIOTa, CTEApUHOBAS U
OJIEMHOBAsI KHUCIIOTHI). BHONOTMYECKH Ba)KHBIC BEIECTBA: YKUPBI, TIFOKO3a, OCIKH.
Xumuueckoe 3azps3HeHue OKpyscarouert cpedvl U e20 noci1e0Cmausl.

HenpenenbHbie (HEeHACBHIIIIEHHBIE)  YIJIEBOJOPO/BbI. OTUJICHOBBIA  psIA
HEIpPENEIbHbIX YIIEBOAOPOAOB. IOTWieH. PU3NUECKME U XHUMHYECKHE CBOMCTBA



sTusieHa. Peakumsi nipucoenuHeHus. KadyecTBEHHbIE peaklMM Ha 3TWICH. Peakums
nonumepusanuu. [lonuatunen. [Ipumenenne sTuneHa.

ALICTWICHOBBIM psAJl HENpENeIbHbIX yIJIeBoAOpoAoB. AneruieH. CBoiicTBa
anetwieHa. [I[pumenenue aneTuieHa.

[IpousBoansie yrieBogopoAoB. KpaTkuii 0030p OpraHuyecKHX COEAMHEHUI:
OJIHOATOMHBIE CIIUPTHI (METAHOJI, 3TAHOJ), MHOTOATOMHBIE CTUPTHI (3TUJICHTIUKOb,
TJIMIIEPHH), KAPOOHOBBIE KUCIIOTHI (MypaBbHHAsI, YKCYCHAsI), CJI0KHBIC dPUPBI, KUPHI,
yTIIeBOBI (TIIFOKO3a, caxapo3a, Kpaxmal, 1e/UTI0I03a), aMUHOKHUCIIOTHI, Oenku. Poib
OEJIKOB B OpraHU3Me.

[TonsiTe 0 BHICOKOMOJIEKYJIAPHBIX BemiecTBax. CTPyKTypa MOJIUMEPOB: MOHOMED,
MOJIUMEp,  CTPYKTYpPHOE  3BEHO, CTEMeHb  mnojauMmepusauuu. [lommdTuiien,
MOJIUTIPONWIICH, TOJIMBUHUIXIIOPHUI.

3. TemaTnueckoe INIAHUPOBAHMUE € YKAa3aHUEM KOJIUIECTBA YacCoB,
OTBOJAMMBIX HA OCBO€HHE KAXK/I0H TeMblI.

Knacc 8
Pasnen Kon | Temsl Kon- | OcHoBHBIE BUABI ACATCIBHOCTHU
-BO BO oOyyJaronmxcs
qac yaco | (Ha ypOBHE YHUBEPCAIbHBIX YUCOHBIX
OB B JEeNCTBUN)
HepBOHaqaﬂLHI,Ie 53 Hpe TIMET 7 Paznnuate MPEAMETHI H3y4YECHUS
XUMIYECKHIe XUMHIH €CTECTBEHHBIX HAYK.
OHSITHS Cobmto1aTh MpaBuiia TEXHUKU O€30MaCHOCTH.

HabGmonate  cBolicTBa  BEIIECTB M UX
U3MEHEHHUS B XOJI¢ XHMHYECKHUX peakIuil.
Yuutecs IIPOBOJUTH XUMHUYECKHUN
9KCHEPUMEHT. YMEeTh OKa3blBaTh MEPBYIO
MOMOIIb TIpM  OTPaBJICHHUAX, OXKOrax u
TpaBMax, CBSI3aHHBIX C pEaKTHUBAMU U
1a00paTOPHBIM 000pyI0BaHUEM.
3HaKOMHThCS C 1a00paTOPHBIM
obopynoBanuem. M3ydars cTpoeHue MIaMeHH,
BBIIBUTAs  TUIIOTE€3bl M  MpOBepsAs  UX
HKCIEPUMEHTAIBHO.

PaznuuaTh TOHATHS «YHCTOE BEIIECTBO» H
«CMECH BEIIECTB

YMerp  paszgenaTh  CMECH  METOJaMH
OTCTaWBaHUs, PHILTPOBAHUS U BHITIAPUBAHHS
Paznuuath  ¢u3nueckue M XUMHYECKUE
siBneHns. OnpenessiTh MPU3HAKA XUMUYECKHX

peaKkuui
OCHOBHBIE 16 Paznuuate TOHATHS «aTOM», «MOJIEKYJay,
HOHSTHUS «XUMHUUYECKUI SIIEMEHTY, «HOHY,
«dJIEMEHTapHEIE YaCTHUIBD). Pazmmuate
XUMUH P 1t
HOHSTHUS «BEIIECTBA MOJIEKYJISIPHOTO
CTPOCHUSD» W «BEIIECTBA HEMOJIEKYIISIPHOTO
CTPOCHUSD. Ornpenenarsb HOHSTHUE

«KpucTajuinyeckass pemérkay. Onpenenstsb
COCTaB IMPOCTEUIINX COCAUHEHUNM TI0 HX
XUMHUYECKUM dbopmyam. N300paxath




IpOCTEHIIMEe  XMMHUYECKME  PEaKkLuu  C
MOMOIIBI0 XUMUYECKUX YPAaBHEHUH.
OnpenensaTb OTHOCUTENIBHYIO aTOMHYIO MacCy
JJIEMEHTOB U BAJICHTHOCTh JJEMEHTOB B
OMHApHBIX COEIMHEHUSIX. N300paxathb
NpOCTEHIINEe  XMMHUYECKHE  pEaKkuuu ¢
IIOMOILBI0 XUMHYECKU ypaBHEHUH. Paznuuats
MOHATUSL  «UHACKC» H  «Ko3DummeHTy;
«CXeMa XMMHUYECKOW peakluu» U «ypaBHEHHE
XMUMHUYECKOH  peakLumn». PaccuuthiBaTh
OTHOCUTENIBHYIO ~ MOJICKYJSIDHYIO ~ Maccy
BellecTBa o ero Qopmyne. PaccunthiBaTh
MacCOBYIO JIOJII0 XHMHYECKOTO 3JEMEHTa B
COEJAMHEHUH. YCTaHABIMBAaTh IpOCTeHIINe
(opMyJIBI BEHIECTB IO MAaCCOBBIM JIOJISIM
aseMeHTOB. CocTaBisATh (GOpMyIIbl OMHAPHBIX
COCIMHEHUN IO HW3BECTHOM BAJIECHTHOCTH
JIEMEHTOB.

KHCJIOpO hi HccnenoBaTte CBOWCTBA U3y4aeMBbIX BELIECTB.
HaGmonate (dusmyeckue u  XUMHYECKHE
IPEBPAILCHHS U3y4aeMbIX BELIECTB.
Pacmio3naBath ONBITHBIM ITyTEM KUCTOPOI.
OnuceiBath XUMUYECKUE peakuuu,
HaOJIOJaeMBbI€ B XOJI€ JEMOHCTPALIMOHHOTO U
71a00paTOPHOTO IKCIEPUMEHTA.
Jenarp BBIBO/IbI u3 pe3yabTaTOB
MIPOBEAEHHBIX XUMHUYECKUX OTIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYXKICHHH
pe3ynbTatoB ONbITOB. CoCTaBiATh (HOPMYJIbI
OKCHUJIOB  TI0  H3BECTHOM  BaJEHTHOCTH
JJIEMEHTOB. 3anuckIBaTh npocTeuime
YPaBHEHUsI XUMUYECKUX PEAKIIUH.

Bonopon HccnenoBaTh CBOMCTBA N3YyYaeMbIX BEILIECTB.
HaGmonate (dusumyeckue u  XUMHUYECKHE
NpeBpalleHHs M3y4aeMbIX BEILIECTB.
[lonb3oBatbecs uHOpManMed W3 JAPYTUX
MCTOYHMKOB  JUIi  TOATOTOBKH  KPATKHX
COOOIIIECHUH. OnuckiBaTh XUMHYECKHE
peaxkuuu, HaOI01aeMbIe B X0Je
JNEMOHCTPAlMOHHOTO M JIabOpaTOPHOTO
JKCcepuMeHTa.  Pacmo3HaBaTh  ONBITHBIM
MyTEM  BOJOPOJ. CobmroiaTe  TpaBuiia
TeXHUKH Oe3omacHocTU. [lenaTh BBIBOABI W3
pe3yabTaTOB  MPOBEIEHHBIX  XUMHUYECKUX
OTBITOB.  YUYacTBOBaTb B  COBMECTHOM
00CyKJIeHUU pe3yabTaTOB OTIBITOB.
3anuceIBaTh IpocTeuIne yYpaBHEHUS
XUMUYECKHUX PEaKLIUM.

Bona. HabGmonate  ¢usnueckne W XUMHUYECKHE

PacTBOpBI TpeBpaIiecHus M3y4aeMbIX BEIIIECTB.
OnuceiBath XUMUYECKUE peakiuu,

Ha0Jt0/1aeMble B X0J/I€ JJIEMOHCTPALIMOHHOTO U
71a00paTOPHOTO AKCIIEPUMEHTA 3alUChIBAThH
mpocTeiime ypaBHEHHUS XUMHYECKUX




peakuuii

BBIYHCIATh MAacCOBYIO OO PACTBOPEHHOTO
BEIIIECTBA B PACTBOPE, MACCy PACTBOPEHHOTO
BEIIECTBA M BOJBI JJISI TPHUTOTOBJICHHUS
pacTBopa  ONpeAeN€HHOW  KOHIIGHTpAIUU.
l'oroBuTh  pacTBOpEl €  ONpPEACIEHHOU
MaccoBOHM J0Jie pPacTBOPEHHOTO BEIIECTBA.
Jlenatb  BBIBOJBI U3  pe3yibTaToB
MIPOBEIEHHBIX XUMHUYECKUX OIIBITOB.
YyacTBOBaTh B COBMECTHOM OOCYKJICHHUH
pe3yJIbTaTOB OIBITOB. CocraBisTth
CpaBHUTEIbHBIE W 000O0IIaIONe TaOIUIBI,
CXEMBI

KonuuectBen | 4 Hcnons30BaTh BHYTPH - M MEKIPEAMETHBIE
HEIE CBA3M. PaccuMThIBATHL  MOJIIPHYIO — Maccy
OTHOLICHIS B BENIECTBA 110 XUMHYECKHM (POpMylIaM H
XUMHUYECKAM  YPaBHEHUSM.  BBIUMCIATH
XAMIH MOJISIpHBIA  00BEM 1O W3BECTHOW Macce,
KOJINYECTBY BElIECTBA OJIHOTO u3
BCTYIAIOIIUX WM HOJNYYalONIMXCs B PEAKIMU
BEIIECTB. BBIUUCIATE 00BbEMHBIE OTHOIICHUS

ra3oB IIPH XMMHYECKHX PEAKIHSIX.
OCHOBHEIE 10 KnaccuuuupoBars u3yvaeMble BELIECTBA 10
cocraBy u cBoiictBam. CocTaBisATh (HOpMyITbI
KJIaCChI OKCHJIOB, OCHOBaHMi. VccienoBaTh CBOHCTBA
HEOPTaHUYECK M3Yy4aeMbIX BEIIECTB. Hao0mronats
X du3HUECKHE M XUMHUYECKHE IIPEBPALICHHS
. M3y4aeMbIX BEILIECTB. OnuchIBaTh
COCIMHEHUU XUMHYECKUE PEAKIINH, HAOII0aeMbIE B XOJI€E

JEMOHCTPALIMOHHOTO U J1abopaTOPHOTO
JKCIIEpUMEHTA. XapakKTepu30BaTb COCTaB WU
CBOMCTBAa BEIIECTB OCHOBHBIX  KJIaCCOB
HEOPTraHWYECKUX COEAUHEHUN. 3anuchiBaTh
IIpOCTENIINE ypaBHEHUSA XUMHYECKHUX
peakuui

Ctpoenue atroma.

[Tepunoauueckuii
3aKOH U
NepuoauyIecKast
cucrema
XAMUYECKUX
anemeHnToB /[l. U.
Menpeieena.

KnaccudunupoBath M3yyeHHblE XUMHUYECKHE
3JIEMEHTHI U UX coequHeHus. opmyInpoBaTh
nepuonnueckuil 3akon J[. . Menneneesa u
PacKpbIBaTh €ro CMBICI.

MopenupoBaTh CTpPOEHHE aTOMa, HCIOJb3Ys
KoMibtoTep. Jlenarb  yMO3akIOYEHHS O
XapakTepe M3MEHEHHS CBOWCTB XHMHUYECKHUX
3JIEMEHTOB C YBEJIIMYEHUEM 3apsJI0B aTOMHBIX
sanep. MccnenoBaTh CBOMCTBA M3y4aeMbIX Be-

miectB.  OmpenensaTs  4YUCIO  NPOTOHOB,
HEHUTPOHOB, JJIEKTPOHOB y aTOMOB
XUMHYECKHX JJIEMEHTOB, UCIIOJIB3YS
nepuoguueckyro  Tabmuny.  OnpenensThb
TTOHSTHS «XUMHUYECKUI AIIEMEHTY,

«TIOPSIAKOBBI HOMEpP», «MAacCOBOE YHUCIIOM,
«U30TOI», «OTHOCUTEJIbHAsI aTOMHAsl Maccay,
«QNEKTPOHHAs 000JOYKa», «AJIEKTPOHHBIH
cinoit».  OOBICHATH  (PUIUYECKUI  CMBICI
MOPSAIKOBOTO HOMepa XUMHUYECKOT0
3J€MEHTa, HOMEpPOB TpYyHIbl M NEPHOJA, K
KOTOPBIM AIIEMEHT MPUHATICKUT B
nepuoanueckoil cucreme JI. M. Menneneesa;




3aKOHOMCPHOCTH U3MCEHCHHUA CBOMCTB
OJICMCHTOB B IIpCCiIax MaJlbIX ICPUOA0B U A-

rpynm.

Crtpoenue
BCIIIECTB.
XuMu4deckast
CBS3b.

OnpenensiTh TMOHSATHS «KOBAJCHTHAs He-
HOJISIpHAsl CBSI3b», «KOBAJCHTHAas IMOJIIpHAs
CBSI3bY, «MOHHAs CBSI3bY, «CTeTeHb
okucieHus». Onpenensrts TUN XUMHUYECKON
CBS3M B COCJUHEHHUSIX Ha OCHOBAaHUU
XUMHYECKON hopMyIIBI. CocrtaBisiTh
(hopMyIbI BEIIECTB O M3BECTHBIM CTEMEHSIM
OKHUCJICHUS ~ DJIEMEHTOB. Y CTaHaBIUBAaTh
BHYTpU - U  MEXIPEAMETHBIE  CBS3H.
CocTaBiaTh CpaBHHTEIbHBIC M 0000IIa0IINe
Ta0JIULBI, CXEMBI

Uroro:

68

Kinacc 9

Paznen

Kon-
BO
4acoB

Templ

Koi-
BO
qaco

OcCHOBHBIC BUBI ACATCIBHOCTH
00yUaroIMXCs

(Ha ypOBHE YHHUBEPCAIbHBIX YUCOHBIX
JICUCTBHI)

XUMHYECKUE
peakuuun

17

Knaccuduxka
st
XUMHYECKHUX
peakuii

Pacno3naBats OKHCIIUTENBHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMH 110 YPaBHEHUSIM
peakuuii.  OmpenensiTb 1O  YPaBHEHUIO
peaKuuu  OKHUCIHUTEIb,  BOCCTAHOBHUTEIb,
rporecc OKHCJICHUS, BOCCTAHOBJICHHSI.
KnaccudunupoBaTb XUMHUYECKHE pEAKIHH.
[IpuBOIUTE IPUMEPBI PEAKLIUNA KaXKI0TO THIIA.
CocTaBiATh TEPMOXMMHMUYECKHE YpaBHEHHS
peakuuid. Bpruucasats  ternnoBod  3dekt
pEaKIUU 110 TEPMOXUMHUUYECKOMY YPaBHEHUIO
HccnenoBate  ycioBuUs,  BIHSIOIIME  Ha
CKOPOCTb XUMHUYECKOU pEAKIUU.

OnuceiBaTh yCIOBHS, BIUSIONIME HA CKOPOCTh
XUMHUYECKOHN peakiuu. [IpoBoauTe rpynmnosbie
HaONOleHusT  BO  BpeMsl  IPOBEICHUS
7a00paTOpPHBIX  ONBITOB.  Y4acTBOBaTb B
00CyKJIEHUH Pe3yJIbTaTOB OIBITOB.
HabGmtomate ¥ omMchIBaTh  XUMHYECKHE
peakuuu ¢ MOMOIIbI0 €CTECTBEHHOTO SI3bIKa U
sa3plka  xuMHHM.  MccnepmoBaTte  ycioBuf,
BIUSIIOIIME HA  CKOPOCTh  XMMHMUYECKOM
peaKkLuu.

XHUMHUYECKUE
peakiuu B
BOJIHBIX
pacTBopax

10

O606mmare 3HaHus O pacTBopax. IIpoBoauTH
HaONIOJICHUsT 3a TIOBEJICHUEM BEIIECTB B
pacTBOpax, 3a XUMHUUYCCKUMHU PCAKIUAMH,
MPOTEKAIIUMUA B pacTBopax. I[IpoBoauTh
TpYIIIOBEIE HabI01eHus BO BpeMs
IIPOBEIECHUSA 71a00paTOPHBIX OIIBITOB.
ColmronaTh IpaBuiIa TEXHUKH 0€30MMaCHOCTH.
OO6cyxaatp B TpyIax pe3yiabTaThl ONbITOB.
JlaBaTh onpenesieHusl MOHATHI «3JICKTPOJIUTY,




HEAJIEKTPOJIUT, «AIEKTPOJIUTHYECKAS
qUccoLuanusa». XapakTepu3oBaTh  yCIIOBUS
TEUYEHUs PEaKIMil B pacTBOpax AJIEKTPOIUTOB
no  koHua. Ompenensats  BO3MOXXHOCTb
IPOTEKaHUs PeaKIiii HOHHOTO OOMEHa.

Konkperusuposarb HIOHSITHE «HOHY.
OO0o0mars MOHATHS «KAaTHOH», «aHHOHM.
HccnenoBats CBOMCTBA pacTBOpOB
IEKTPOIUTOB

Hemeramnsr 1V —
VIl rpynn u wux
COEIMHEHHSI
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['astoreHs!

OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHUS
CBOWCTB HEMETAJJIOB B Iepuojax u A-
rpynnax. XapakTepu3oBaTh TallOTEHbl Ha
OCHOBE UX TIOJIOKEHUS B TEPUOIUICCKOMN
cucteme JI. 1. MeHneneeBa U 0COOCHHOCTEH
CTPOGHHMsI WX  aroMoB.  Vcmonb3oBaTh
npuoOpeTéHHbIC 3HAHUS W YMEHUS B
MPAKTUYECKON JIEITEIIbHOCTH U TIOBCEAHEBHOM
KU3HU C IebI0 0e30MacHOro oOpalieHus C
BCIIIECTBAMHM M MaTepHAIAMH M 3KOJIOTHYECCKH
rPAaMOTHOTO TOBEICHUS B  OKpYKarouiei
cpene.

Kucnopon n
cepa

XapakTtepu3oBatb 3jieMeHThl VI A-Tpynmbl
(moarpynmsl  KMCIOPOZAa) Ha OCHOBE HX
IOJIOKEHUsT B mepuogudeckon cucreme JI.1.
MeHnieneeBa 1 OCOOEHHOCTEH CTPOEHHUS MX
aTOMOB. OOBSCHATD 3aKOHOMEPHOCTH
WU3MEHEHUs CBOMCTB 31€MEeHTOB [V A-rpynnsl.
XapakTepu3oBaTh AIOTPONHIO KHUCIOPOAA U
ceppl Kak OJHY U3 INPUYUH MHOrooOpas3us
BeuiectB.  Omnpenenarts  NPUHAAIEKHOCTh
BELIECCTB K OINIpEACIEHHOMY KJ1accy
coenquHeHuil. OrnpenensaTb NPUHAAIC)KHOCTh
BELIECCTB K OINIpEACIEHHOMY KJ1accy
COEMHEHUN. ComnocraBnsTh CBOICTBa
pa30aBIeHHON U KOHIIEHTPUPOBAHHON CepHOMN
KHCIIOTHI. 3aliChIBaTh YPAaBHEHMsI peakiuil
B DJIEKTPOHHO-MOHHOM BHJe. PacnosHaBaTh
ONBITHBIM  MYTEM  pacTBOpPhl  KHUCIOT,
Cyab(QUbL, CYyIbQUTHI, CYTb(HaTHI.
Hcnonb3oBath NpuHOOpPEeTEHHBIE 3HAHUS U
YMEHMSI B IPAKTUYECKON JEATENBHOCTH U
MTOBCE/IHEBHOM JKU3HU C IIeJIbI0 OE30MacHOro
oOpallleHusi ¢ BeUIeCTBAaMH U MaTepuaiaMu U
9KOJIOTMYECKH TIpPaMOTHOIO IOBEIECHUSA B
OKpYKaloIlel cpeie.

A30oTH

hocop

XapakTepu3oBaTh  JIEMEHThl  VA-TpyIIIbI
(moarpymmel a30Ta) Ha OCHOBE WX TMOJIOXKEHUS
B TEPHOANYECKON CHCTEME M OCOOCHHOCTEU
CTPOCHUS ux aTOMOB. OOBSCHATD
3aKOHOMEPHOCTH W3MEHCHUS CBOICTB
MeMeHTOB  VA-rpynmnbl.  XapaKTepu3oBaTh
ajutoTporuio gocdopa Kak OAHY W3 MPUUUH
MHOTOOOpa3usi  BemiecTB.  CoOMOCTaBIATh
CBOMCTBA paz0aBIeHHON u




KOHIEHTPUPOBAHHOM a30THOM KUCIIOTBHI.

Hcnonb3oBate npuOOpEeTEHHBIE 3HAHUA U
YMEHMsSI B IIPAKTHYECKOM NEATEIBHOCTH U
MOBCETHEBHOM KHM3HH C IIEJbI0 0e30MacHOro
oOpallleHus C BEeLIeCTBaMU U MaTe pUajaMu U
9KOJIOTMYECKH TIpaMOTHOIO IIOBEAECHUSA B
OKpYyXKarollel cpene. 3aluchbiBaTh YPaBHEHUS
peakuuii B HOHHOM BHJIE€ C YKa3aHUEM

nepexoza JJIEKTPOHOB. [Tonb3oBatbes
uHbopMalmeil U3 JIPYruxX HCTOYHHUKOB JIsS
MOJATOTOBKH KpaTKUX COOOIICHUH.

Pacrio3HaBaTh ONMBITHBIM IYTEM aMMHAK,
pacTBOpPBI KUCIOT, HUTPAT- U PochaT — HOHBI,
MOH aMMOHHUS. [OTOBHUTH mWpe3eHTalMu IO
TeMe

Yraepon u
KpEMHUU

XapakrepuszoBarb IeMEHTBl [V A-rpyIisl
(moarpynmsl  yriepoja) Ha OCHOBE HX
IIOJIOXKEHUSI B IIEPUOANYECKOM CHUCTEME H
0COOEHHOCTEM  CTpPOeHHsT  HUX  aTOMOB.
OOBSCHATH  3aKOHOMEPHOCTH  M3MEHEHUS
CBOWCTB 3JIEMEHTOB IVA-rpynmsl.
XapakTepru30BaTh AJUIOTPOIHIO YIIIEpPOAa Kak

OJIHY U3 MPUYHH MHOT000pa3us BEUIECTB.
Hcnonb3oBath mnpuOOpeTEHHBIE 3HAHUS U
YMEHHSI B MPAKTHUECKOH MEATEeIbHOCTH U
MOBCE/IHEBHOM U3HU C IeNbi0 0e30MacHOro
oOpallleHusi C BEUIECTBAMH U MaTepuaiaMu U
9KOJIOTHYECKH TPaMOTHOTO TOBEACHUA B
OKpYKaroleun cpene. Ocy1iecTBISITh
B3anMOIIPEBPAILIEHUSI KapOOHATOB 5
ruapokapOoHaroB. Pacrno3HaBaTh ONBITHBIM
MyTéM YIJIEKUCHbI Tra3, KapOoHaT - H
CHJIMKAaT-UOHBI. CoI1oCcTaBIsATh CBOMCTBA
OKCHUJIOB yTIJIepoJa M KpPEeMHHs, OOBIACHITH
NPUYHUHY UX pa3Inyusl.

MeTaibsl 1 UX
COETUHEHUS

13

XapakTepu30BaTh METAJUIBl Ha OCHOBE WX
NOJIOXKEHUS B MEPHOAMYECKOW CHUCTEME U
OCOOEHHOCTEH  CTpOEHUsT  MX  aTOMOB.
OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHUS
CBOMCTB METaJUIOB 1O mepuoay U B A-

rpymnmnax.
HccnenoBaTh CBOMCTBA M3y4a€MBbIX BEIIECTB.
OO0BACHAITE 3aBUCHUMOCTD buznuecKux

CBOMCTB METAJUIOB OT BU/1a XUMUYECKON CBSI3U
MeXJy UX aromamu. HaOmonate u onuceIBaTh
XUMHYECKHE PEaKIUuu c MOMOIIIbIO
€CTECTBEHHOI'O SI3bIKa M  S3bIKA XUMHUHU..
Hcnonb3oBath NpuHOOpPEeTEHHBIE 3HAHUS U
YMEHMSI B IIPAKTHUYECKON JEATEIBHOCTH U
MTOBCE/IHEBHOM JKU3HU C IIeJIbI0 OE30MacHOro
oOpallleHusl ¢ BEIeCTBAMHM M MaTepuallaMu U
9KOJIOTMYECKH TpaMOTHOTO TMOBENEHUS B
okpyxaromieid cpexe. OO0oOmary 3HAHUS U
JenaTh  BBIBOABL O  3aKOHOMEPHOCTSX
W3MEHEHUN CBOMCTB METAUIOB B MEPUONAX U
rpynmnax. [IporHo3uposarb CBOMCTBA




HCU3YYCHHBIX 3JICMCHTOB U UX COCI[I/IHCHI/Iﬁ Ha
OCHOBE 3HaHUU O MNEpUOoaANICCKOM 3aKOHC.

[TepBoHaYaIbHBIC 7
cBezeHus 00

Hcnonbs3oBath BHYTPU — U MEXIPEIMETHBIE
cBa3u.  CocCTaBisTh  MOJIEKYJSIpHBIE U
CTPYKTYpHBIE (POPMYJIbI YTIEBOIOPOIOB

OPraHU4YCCKUX
OnpenensiTb NPUHAMIEKHOCTh BEIIECTBA K
BCIICCTBAX. ..
OINpeACIEHHOMY KJ1accy OpPraHUYECKUX
COeMHEHMI. 3aUChIBATh YPaBHEHUS peaKuil
3aMEIIEHUST W IPUCOCOUHEHMSI C Y4acTHEM
opraHuyeckux BemiectB. OnucbIBaTh CBOICTBA
U3y4aeMbIX BEIECTB HA OCHOBE HAOIIOJECHUMN
3a MX IIPEBPALICHUSIMU.
Hroro: 68
COI'/TACOBAHO COI'JTACOBAHO

[TpoToKoJ 3aceaHusi METOJUIECKOTO
o0BeIMHEHUs YIUTeNIed eCTeCTBEHHO -
rymanutapHoro ukiaa MOBY COIII Ne 21
umenu A.U. TTokpelkpuHa CT. AXMETOBCKON
ot 28.08.2020 roga Nel

; Kpapuenko C.A.

3amecTuTENb AUpEKTOpa o YBP
(77 Bapakcuna T.A.
28 aBrycra 2020 rozxa
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