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YpoBeHb OCHOBHOTI'0 00111er0 00pa3oBaHusi, 0a30BbIi YPOBEHb



IlosicHuTeILHAA 3aNMUCKA
PabGouas mporpamma mo mpeametry «Xumus» s 8-9 KjgaccoB coctaBieHa Ha ocHoBe (DeaepaabHOTO TOCYIapCTBEHHOTO
00pa30oBaTeNbHOrO CTaHAApTa OCHOBHOrO odmiero odpazoBanus U [Iporpammel Kypca xumuu Juis yyammxcsa 8 — 11 kmaccos
obmeo6pazoBarenbubix yupexaeHuit / O.C. [N'abpuensn. — M.: [Ipoda,

Hensimu n3yyeHus npeamera « XMMHsD» B OCHOBHOM LIKOJIE SIBJIAIOTCH:

e (opmupoBaHUE y O0YyYaIOIINXCA YMEHUS BUJIETh U TOHUMATh LIEHHOCTh 00pa30BaHUs, 3HAUUMOCTh XUMHYECKOTO
3HAHMS IJ1s1 K&KJIOTO YeJIOBEKa HE3aBUCUMO OT €ro MPopeCcCHOHAIBHOMN JAESITeIbHOCTH; YMEHUS pa3nuyath (HaKThl U
OLICHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJbI, BUAETh UX CBSA3b C KPUTEPUSAMH OLICHOK U CBSI3b KPUTEPHUEB C ONPEAECICHHOM
CUCTEMOM LIEHHOCTEH, (OPMYIUPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

e (opmupoBaHUe y 00YyYaIOIIMXCS LETOCTHOTO MPEACTABICHHS O MUPE M POJIM XUMUU B CO3/IaHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHHS OOBSACHATh OOBEKTHI U MPOLIECCHI OKPY Katoeh JeHCTBUTEILHOCTH —
IPUPOJHOM, COIIUATBHOM, KYJIbTYPHOU, TEXHUYECKOU CPEJbl, UCIIONIB3YS JUIsl ITOT0  XUMHUYECKHE 3HAHMUS;

® puOOpeTeHHE 00yUYaIOIIUMHKCS OIbITa Pa3HOOOPA3HOM IEATETFHOCTH, TIO3HAHMS M CAMOIIO3HAHUS; KITIOYEBbIX
HABBIKOB (KITIOYEBBIX KOMIIETEHTHOCTEMN ), UMEIOLIUX YHUBEPCATBHOE 3HAUCHHE JIJISl PA3IMUHbBIX BUJOB €SI TEIbHOCTH:
perieHus npooieM, NPUHATUS PEIICHUIA, TOUCKa, aHaIn3a 1 00paboTKN HH(POPMAIIUU, KOMMYHUKATHBHBIX HABBIKOB,
HABBIKOB U3MEPEHUN, COTPYAHUYECTBA, 0€30MaCHOT0 OOpAIIeHHs C BEIIECTBAMHU B TTOBCEAHEBHOM JKU3HH.

3amaun:

e (popMHpOBaHHE CUCTEMBl XUMUUYECKUX 3HAHUHN KaK KOMIIOHEHTA €CTCCTBEHHO-HAyUYHOW KapTHHBI MHPA;

® pa3BUTHE JUYHOCTU 00YUAIOIMNUXCS, MX HHTEIICKTYaJIbHOE U HPABCTBEHHOE COBEPIICHCTBOBaHUE, (DOPMUPOBAHUE Y HUX
T'YMaHUCTUYECKUX OTHOIICHUH U SKOJIOTMYECKH IIEJIECO00PA3HOTO IMOBEICHHUS B OBITY M TPYIOBOM ACATEILHOCTH;

e BBIPA0OTKY MOHUMAHHS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XMMUH, a TaKKe (POPMHUPOBAHUS OTHOIICHUS K XUMHH
KakK K BO3MOXXHOU 00J1acTh OyayIien MpakTUYeCKOU eI TeIbHOCTH;



e (QopmupoBaHNe yMEHUN O€30MaCHOT0 OOpaIlleHHsI C BEIECTBAMU, UCIIOJb3yEMbIMH B MOBCETHEBHOM KU3ZHM.

PaGouas nporpamma paccunrana Ha 134 yaca:

8 kmacc - 68 gacoB (2 yaca B HECIIO);
9 knacc - 66 yacoB (2 yaca B HEZICIIIO).

Ilnanupyembie pe3yJibTaThl OCBOCHHSI IPOrPAMMBI

10 yuyeOHOMY npeamery «XuMHs»

JINYHOCTHBIE Pe3yJibTATHI OCBOEHUSI IPOTrPaAMMBI 10 Y4eOHOMY NpeIMeTy
«XHUMHUD»

e Oco3HaBaTh €IMHCTBO M IEJIOCTHOCTh OKPYKAIOMIEr0O MHpA, BO3MOXKHOCTHM €ro I03HABAEMOCTU H
00BSICHUMOCTH Ha OCHOBE JJOCTHKCHUN HAYKH;

®  [IOCTENEHHO BBICTPAMBATh COOCTBEHHOE II€JIOCTHOE MHUPOBO33PEHHE: OCO3HABAThH MOTPEOHOCTh U TOTOBHOCTh K
caM000Opa30BaHUIO, B TOM YHCJIC U B paMKaX CAMOCTOSITEIbHON JIEITEIIbHOCTH BHE IITKOJIBI;

®  OIICHWBATh KU3HEHHBIE CUTYAIlUH C TOYKU 3pEHUsS 0e30MmacHoro oopasa KU3HH U COXPaHEHUS 37]0POBbSI;

®  OLICHUBATH IKOJOTUYECKUU PUCK B3aUMOOTHOIIIEHUN YEJIOBEKA U MPUPOJIbI.

e  (opMHPOBATH 3KOJIOTMYCCKOE MBIIUICHUE: YMEHHE OIICHHBATh CBOIO JIEATEIIBHOCTh MU IOCTYNKH APYTHUX
JIIOJICH ¢ TOYKU 3PEHUS COXPAHEHUS OKPYKAIOIIECH CpeJbl - TapaHTa KU3HU U OJIarornoaydus JIroaei Ha 3emiie.

MeTanpeaMeTHbIe pe3yJbTATHI:



Perviastusunie YYJI:

®  CaMOCTOSATENbHO OOHApyKUBaThb M (QOPMYyIHMpOBATH Y4YeOHYIO MpPOOJIEMY, ONPEAENITh Lelb Yy4eOHOU
TeSITebHOCTH;

®  BBIIBUTATh BEPCHU PEHICHHUS MPOOJIEMBI, OCO3HABaTh KOHEYHBIN pe3yabTaT, BEIOMPATh M3 MPEATOKEHHBIX U
MCKaTh CAMOCTOATEIHFHO CPEICTBA JOCTHKCHHUS 1IETIH;

®  COCTaBJISATH (MHAWMBHYaJbHO WM B TPYIMIIE) MUIaH PEMICHUS TPOOJIEMBI;

e paboras MO TMJaHy, CBEpATH CBOM JEHCTBUS C MEIbI0 M, MPH HEOOXOIUMOCTH, HCIPABIATH OIIUOKH
CaMOCTOSITENIbHO;

® B /MAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIIHLHO BBIPAOOTaHHBIE KPUTEPUH OIICHKH.

IHo3HaBartejabHbIe YVY/I:

e  AHanmu3upoBaTh, CPaBHUBATh, KiIacCU(UIIMpPOBATh M 0000maTh (HaKThl U SBJICHUS. BBISBIATH NMPUUYUHBI U
CJICICTBUS MPOCTHIX SBJICHUH.

e  OcymecTBIsATh CpaBHEHUE, CEPUAIUIO U KJIACCU(PUKALIMIO, CAMOCTOSATEILHO BHIOUPAsi OCHOBAHUSI U KPUTEPUU
JUTSl YKa3aHHBIX JIOTHUECKHUX OMepaliii; CTPOUTh KiIacCU(pUKAIMIO HA OCHOBE JIUXOTOMUYECKOTO JIeJIeHUs! (Ha OCHOBE
OTPUIIAHMUS).

e  CTpOuUTh JIOTHYECKOE PACCYKICHHUE, BKIIOUAOIIEE YCTAHOBIECHUE TPUUYNHHO-CIIEICTBEHHBIX CBSI3EH.

e (CoznmaBarh cXeMaTHYECKHE MOJICIIU C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBHEKTA.

e (CocTaBisaTh TE€3UCHI, PA3IMYHbIC BUBI TUIAHOB (MPOCTHIX, CIOXKHBIX U T.11.). [Ipeobpa3oBbiBaTh HH(DOpMAIHIO
U3 OJTHOTO BHJIa B APYToi (TaOIUIly B TEKCT U TIp.).

e BruuTthiBaTh BCE yPOBHHU TEKCTOBOM MH(POPMAITUH.

e VYMeTh OnpeaensTh BO3MOXKHBIE MCTOYHUKH HEOOXOIUMBIX CBEIEHUN, MPOU3BOAUTH MOUCK HH(OpPMAIIUH,
aHAJM3UPOBATH U OLICHUBATH €€ T0CTOBEPHOCTb.

KommyaukaruBubpie YV /1:




e (CaMOCTOSITEIPHO OpPraHUW30BBIBATH Y4YEOHOE B3aUMOJCHCTBHE B TpyIlme (OmpeaeisTh OoOIIue e,
pacrpenensTh poJiv, JOTOBAPUBATLCA JIPYT € IPYTrOM U T.1.).

® B JIUCKYCCUHU YMETH Bl JIBUHYTh APTYMEHTHI U KOHTPapTyMEHTHIL;

®  VUHUTHCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MpPHU3HABATh OLIMOOYHOCTH CBOETO
MHEHHS U KOPPEKTUPOBATH €T0;

®  [IOHMMAas MO3UIIUIO JAPYTOro, pa3inyarh B €ro pedyu: MHEHHE (TOUKY 3pPEHUs), JOKA3aTeIbCTBO (ApryMEHTHI),
(bakThl (TMIOTE3bI, aKCHOMBI, TEOPHH);

®  yMETh B3MISIHYTh Ha CUTYAIUIO C HHOUM MO3UIIUU U JIOTOBAPUBATHCS C JIFOABMU UHBIX TTO3UIIHUM.

IlpeaMeTHBLIMM Pe3VJIbTATAMM:

N3Y4YCHHA KypcCa ABJICTCSA YMCHUC 06yqa10umxc51 OCYHICCTBIIATH y‘le6HBI€ HeﬁCTBﬂﬂl

1. B mo3HaBarenpHOM chepe:

- 1aBaTh ONPEICIICHUS N3YUCHHBIX MTOHATUI: BEECTBO (XUMHUYCCKUM SJICMEHT, aTOM, HOH, MOJICKYJIa, KpUCTa/UTHIECKasl
pelieTKa, BEIIeCTBO, MPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUYecKast (hopMysia, OTHOCUTEIbHAS aTOMHAsl Macca, OTHOCUTENbHAs
MOJIEKYJISipHasi Macca, BaJICHTHOCTh, OKCUbI, KUCJIOThI, OCHOBaHUS, COJH, aM(pOTEPHOCTb, UHIUKATOP, EPUOANUECKHI 3aKOH,
NepUoIUYecKasl CUCTEMA, IEPUOIUYECKast TaOINIIa, U30TOMbI, XUMUYECKasl CBA3b, JJIEKTPOOTPUIIATENHHOCTD, CTENIEHD
OKHUCJICHHSI, DJIEKTPOJIUT); XUMHUUECKasi peakius (XUMHUIeCKoe ypaBHEHUE, TE€HETUYECKas CBS3b, OKUCICHUE, BOCCTAHOBIICHUE,
ANEKTPOTUTHYECKAS JUCCOIMAIINSI, CKOPOCTh XUMUYECKON PEaKInn );

* OMUCHIBAThH JAEMOHCTPAIMOHHBIC U CAMOCTOSITENIbHO MIPOBEIEHHBIE YKCIIEPUMEHTBI, UCIIOJIBb3YsI ISl STOTO €CTECTBEHHBIN
(pycckuii, poJTHOM) A3BIK U SI3bIK XUMUHU;

* OMUCHIBAThH U PA3IMUaTh U3YUYEHHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHUHN, IPOCTHIE U CIIOXKHBIE BEIIECTBA, XUMUUECKHE
peakuuu;

* KJIIacCU(UIIUPOBATH H3yUYCHHBIE OOBEKTHI U SIBJICHUS;

- HaOJI01aTh IGMOHCTPUPYEMBIE U CAMOCTOSATEIHHO MPOBOIUMBIE OTIBITHI, XAMUYECKHUE PEAKIINH, TPOTEKAIOIINE B IPUPOJIC U B
OBITY;



* IeTIaTh BBIBOJIBI M YMO3AKITFOUCHHS M3 HAOIIOACHUH, H3yUYEeHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, TPOTHO3UPOBAThH CBOMCTBA
HEW3YYCHHBIX BEIIECTB MO0 aHAJIOTUH CO CBOMCTBAMHU U3YUYCHHBIX;

* CTPYKTYpHUPOBATh U3YUCHHBIA MaTepHa M XUMUYECKYIO HH(OPMAITHIO, TTOTYICHHYIO U3 IPYTUX UCTOYHUKOB;

* MOJICTTMPOBATh CTPOSHHE aTOMOB 3JIEMEHTOB TIEPBOTO — TPETHETO MEPHUOIOB (B paMKaX M3yYEHHBIX MOJIOKEHUHN TeOpun  O.
Pezepdopaa), ctpoeHne NpocTeHIIMX MOJIEKY L.

2. B 11eHHOCTHO-OpHUEHTAIIMOHHOM cepe:

* AaHAJIM3MPOBAThH U OIICHUBATH TTOCIICCTBHUS JIJIsI OKPYXKAIOIIEH Cpeibl OBITOBOI M MPOU3BOICTBEHHOM JICSITCIILHOCTH YEIOBEKa,
CBSI3aHHOM C MepepabOTKOM BEIICCTB.
3. B tpynoBoii chepe:

* IPOBOJIUTh XUMUYCCKUN IKCIICPUMCHT.
4. B cihepe 6e30MaCHOCTH XKU3IHENEATEILHOCTH

* OKa3bIBaTh TICPBYIO MIOMOIIL TIPH OTPABJICHUAX, 0’KOTaX U JPYTUX TPaBMaX, CBSI3aHHBIX C BEIICCTBAMU U J1a00OPaTOPHBIM
000py/1I0BaHHEM.

B pe3ynbprare n3yueHus: XMiMHUU YYCHUK JOJDKEH 3HATH/IOHMMATH

*XUMHYECKYI0 CHMBOJIUKY: 3HAKH XUMUUYECKUX DJIEMEHTOB, (OPMYJbl XUMHYECKHX BEIICCTB M YPaBHEHUS XUMUUYECKUX
peaKiuu;

*BAKHEHIIINE XUMUYECKUE TOHATUS: XUMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJia, OTHOCUTEJIbHbIE aTOMHAs W MOJICKYJIsIpHas
Macchl, HOH, XMMHUYECKasi CBs3b, BEIIECTBO, KiIacCHU(UKAIUs BEIIECTB, MOJIb, MOJISIpPHAsT Macca, MOJISIPHBIM 00BbeM, XUMHUYECKas
peakius, KiacCH(pUKAIUs pPEaKIui, >SJICKTPOJUT W HEIICKTPOJIHT, SICKTPOJUTHYCCKAS UCCOLMAIMSA, OKHUCIUTEIb U
BOCCTAaHOBUTEIIb, OKUCIICHUE U BOCCTAHOBJICHHUE;

*OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHHUSI MACCHI BENIECTB, IOCTOSIHCTBA COCTABA, IEPUOIUIYECKUN 3aKOH,;

yMeTh

*HA3bIBATh: XUMUYECKHE 3JIIEMEHTHI, COCIMHECHUS U3YUYECHHBIX KJIAaCCOB;

*00BSACHATE: PU3MIECCKUN CMBICII AaTOMHOTO (TIOPSIKOBOTO) HOMEpa XUMHUUECKOTO 3JIEMEHTa, HOMEPOB I'PYIIIIBI M TIEPHOJIA, K
KOTOPBIM 3JIEMEHT MNPHUHAJICKUT B mnepuoauueckor cucreme J[.M. MeHneneeBa; 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWMCTB
3JICMEHTOB B IpeJieiiaXx MajIbIX IIEPHUOAO0B M TJIABHBIX MTOATPYIIIT; CYITHOCTh peaKIuii HOHHOT'O0 OOMEHa,



*XapaKTepU30BaTh: XUMUYECKHUE FJIEMEHTHI (OT BOJIOPOJA A0 KAJIbLIMS) HA OCHOBE UX MOJOKEHHUS B IEPUOANYECKON cUCTEME
N .MenneneeBa U OCOOEHHOCTEM CTPOEHUSI MX aTOMOB; CBSI3b MEXJY COCTaBOM, CTPOEHHMEM M CBOICTBAaMHU BEILECTB;
XUMHUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

*OIpECIIATh: COCTaB BEIIECTB MO UX (hopMyaM, NPUHAIIEKHOCTh BEUIECTB K ONPEAEICHHOMY KIacCy COeIMHEHHUM, THUIIBI
XUMHUYECKUX PEAKLUM, BAJICHTHOCTb U CTEIIEHb OKUCIICHUS 3JIEMEHTA B COCAUHEHMSX, TUIl XUMHUYECKON CBSI3U B COCIUHEHMUIX,
BO3MOXHOCTb NMPOTEKAHUS PEAKIIM HOHHOTO OOMEHa;

*COCTaBJIATh: (POPMYJIBI HEOPTaHUUECKUX COEAMHEHUI N3YYEHHBIX KIACCOB; CXEMbI CTPOEHUSI aTOMOB MEPBbIX 20 3JIEMEHTOB
nepuoanueckon cucremsl .M. Menzeneesa; ypaBHEHUSI XUMUYECKUX PEAKLUN;

*00pamnaTbcs ¢ XMMHUYECKOH MOCY 101 U 1a00paTOpHBIM 000pYy10BaHUEM;

*pacIio3HaBaTh OMBITHBIM ITYTEM: PACTBOPBI KUCIOT U LIEN0YEH, XI0pUI-, Cyiab(har-, KapOOHAT-UOHBL;

*BBIYMCIIATH: MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA 110 (OpMyJIe COETUHEHUS; MAaCCOBYIO JOJI0 BELIECTBA B PACTBOPE;
KOJINYECTBO BELIECTBA, 00bEM MIIM MAcCy 10 KOJUYECTBY BEIIECTBA, 00BEMY MIM MACCE PEAreHTOB MM MIPOJYKTOB pEaKuy;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSA U YMEHUS B MPAKTUYECKON ACATEIBHOCTH U TOBCEIHEBHOM KU3HU JJIA:

*0e30nacHOro oOpalleHus ¢ BElIeCTBaMU U MaTepUalaMy;

*3KOJIOTUYECKU I'PAMOTHOTO IIOBEICHNS B OKPYXKAIOLEH CpeLe;

*OLICHKU BIIMSIHUSA XUMHUYECKOT0 3arpsI3HEHUs OKPYXKAIOLLEH Cpellbl Ha OPraHU3M YEJI0BEKa;

*KpPUTHUYECKOH OIIEHKH MH(OPMAILIMK O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY;

*[IPUTOTOBJICHUS PACTBOPOB 3aJJaHHOM KOHLIEHTPALIUH.

BpInNyCKHMK HAYy4YUTCH:

* OIMCBIBATh CBOMCTBA TBEPABIX, KHUJIKHX, Ta3000pa3HbIX BEIIECTB, BbIIEIAS UX CYLECTBEHHbIE TPU3HAKY;

* XapaKTepHU30BaTh BEILECTBA I10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIUBATH IPUYNHHO-CIICICTBEHHBIC CBA3U MEXKIY
JAHHBIMU XapaKTEpUCTUKAMHU BEILIECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHATHUM <«aTOM», «MOJIEKYJIa», «XHUMHYECKHU DIEMEHT», «IIPOCTOE
BEILIECTBO», «CI0KHOE BEILIECTBO», «BAJICHTHOCTB), UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUY;

* U300paXkaThb COCTaB MPOCTEHIIMX BEIIECTB C IMOMOIIBI0 XUMHYECKUX (OPMYJ U CYIIHOCTh XHMHUYECKHUX pPEaKIHUi c
IIOMOIIIBIO XUMHUYECKUX YPABHEHUN;

* BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISAPHYIO UM MOJIAPHYKO MAacChl BELIECTB, a TAKXKE MACCOBYIO JOJIK0 XHUMHYECKOTO
AJIEMEHTA B COCIMHEHUAX I OLIEHKU UX IIPAKTUYECKON 3HAYNMOCTH;

* CPaBHMBATH 110 COCTABY OKCU/bI, OCHOBAHUs, KUCIIOTHI, COJIU;



* KIaccu(PUIMpPOBaTh OKCHUJIBI U OCHOBAHUS IO CBOMCTBaM, KUCJIOTHI U COJIM IO COCTABY;

* MOJIb30BAThHCS JIA0OPATOPHBIM 00OPYAOBAaHUEM M XUMHUECKOHN MOCYI0M;

* IPOBOJUTh HECIOXKHBIE XUMUUYECKHE OMBITHI M HAOMIOJCHUS 3a W3MEHEHUSIMU CBOMCTB BEIECTB B MPOIECCE HUX
MpeBpaleHuii; COOII01aTh MpaBuia TEXHUKHU 0€30MacHOCTH MPU MPOBEJACHUU HAOIIOICHUIN U OIBITOB;

* pa3IMyYaTh SKCIEPUMEHTAIBHO KUCJIOTHI U MIETOYH, MOIb3YSACh HHIUKATOPAMH; OCO3HABATH HEOOXOAUMOCTh COOJIOICHHUS
Mep 0€30MacHOCTH MPU 0OPAIICHUH C KUCIOTAMHU U IIEI0YaMHu.

* pacCKphIBaTh CMBICI nepuoanueckoro 3akoHa JI. 1. Menneneena;

* OMUCHIBAThH U XaPAKTEPU30BATh TAOIMYHYIO (HOPMY MEPUOIUUECKON CUCTEMbBI XUMUYECKUX DJIEMEHTOB;

* XapaKTepu30BaTh COCTaB AaTOMHBIX SJIEp U pacOpeliesieHHe Yuciia DJIEKTPOHOB MO D3JIEKTPOHHBIM CJIOSIM aTOMOB
XUMHUYECKUX JIEMEHTOB MaJIbIX MEPUOJ0B MEPUOANUECCKON CUCTEMBI, a TAKXKE KaTUs U KaIbIUs;

* pa3IMyaTh BUJbI XUMUYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO TOJIIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METAJUTMYECKYIO;

* H300paKaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMU CBSI3SIMU PA3HOTO BUIA;

* BBISIBJISITH  3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHHS HX KPUCTAUIMYECKUX PEHIETOK: HMOHHBIX, AaTOMHBIX,
MOJICKYJISIPHBIX, METAJUTHYECKUX;

* XapaKTepHU30BaTh XMMUYECKHUE JIEMEHTHI M UX COCJMHEHUS Ha OCHOBE IOJIOKEHHUSI DJIEMEHTOB B MEPUOIUYECKON CUCTEME
U 0COOEHHOCTEN CTPOCHUS NX ATOMOB;

* XapaKTEepU30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAYCHUE TMEPUOAMYECKOr0 3aKOHA M TMEePUOJAMYECKONW CHUCTEMBI
xumudeckux anemeHToB [I. M. MenpeneeBa; ® oOBACHATh CYyTh XUMUYECKHUX MPOIECCOB U WX MPUHIUIHUAIBHOE OTIUYUE OT
(bU3UIECKUX;

* Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaAKIIHii;

* YCTaHABJIMBATh MPUHAJIC)KHOCTh XUMHUUYECKOW PEAKIMU K OMpeAeaEHHOMY THUITY MO OJAHOMY U3 KIACCU(DUKAITMOHHBIX
NPU3HAKOB: 1) [0 YUCITY M COCTaBY MCXOJIHBIX BEUIECTB M MPOIYKTOB pEaKINK (PEaKlUyd COCIUHEHUS, PA3IOKEHUS, 3aMEIICHU S
1 oOMeHa); 2) 1O BBIJCIICHHUIO WM TOTJIONMICHUIO TEIJIOTHI (PEaKIUy SK30TEPMUUYECKHIE U IHAOTEPMHUUECKHUE); 3) MO M3MEHEHUIO
CTEIICHECH OKMCIICHHS XHUMHYCCKHX DJIEMEHTOB (PEaKIMH OKHCIHTEIHbHO-BOCCTAHOBHUTENBHBIC); 4) 10 OOpaTUMOCTH IIporiecca
(peakmuu 0OpaTuMbie U HEOOPATUMBIE);

* COCTaBJISITh YPABHEHUS 3JIEKTPOIUTHUYECKONW JUCCOLMALMM KUCIOT, IIEI0YEH, CONel; MOJHbIE U COKPAIIEHHbIE MOHHBIE
yYpaBHEHHUSI peakluii 0OMeHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU;

* MPOTHO3UPOBATH MPOIYKTHI XUMUYECKUX PEAKIU 10 (popMysiaM/Ha3BaHUSM HCXOJHBIX BEIIECTB; OMPEICISITh UCXOTHBIE
BEIECTBa MO GopMysIamM/Ha3BaHUSIM IPOIYKTOB PEAKITUH;



* COCTaBJISATh YPaBHEHHUS PEAKUUN, COOTBETCTBYIOIIMX MOCIEI0BATEIBHOCTU («LEMOYKE») MPEBPALIEHUN HEOPraHUYECKUX
BEILIECTB PA3JIUYHBIX KJIACCOB;

* BBISIBJIATH B MPOLIECCE DKCIIEPUMEHTA IPU3HAKY, CBUIECTEIBCTBYIOIINE O TPOTEKAHUY XUMUYECKON PEAKIINH;

* IPUTOTOBJIAITH PACTBOPHI C ONPEACIEHHON MAaCCOBOU 10JIEW paCTBOPEHHOIO BEILECTBA,

* ONPENETATh XapaKTep CPEAbl BOJAHBIX PACTBOPOB KUCIOT U IIEIOYEHN IO U3BMEHEHUIO OKPACKH MHINKATOPOB;

* IPOBOJUTH KaUECTBEHHBIE PEAKIMH, TOATBEPKAAIOIINE HATMYNE B BOJHBIX PACTBOPAX BEIIECTB OTAEIBHBIX HOHOB

* ONpENEATh NPHUHAMJIEKHOCTh HEOPraHWYECKHUX BEIIECTB K OJHOMY M3 U3YYEHHBIX KJIACCOB/TPYII: METaulbl |
HEMETAJIJIbl, OKCU/bI, OCHOBAaHHUS, KUCIIOTBI, COJIU;

* COCTaBJIATh (DOPMYJIBI BEILIECTB 110 UX HA3BAHUSIM;

* ONpPEAETATh BAJICHTHOCTh U CTENEHD OKUCIIEHUS SJIEMEHTOB B BEIIECTBAX;

* COCTaBJATh (OPMYJIbl HEOPraHWYECKUX COEJAMHEHHM IO BaJECHTHOCTSAM M CTENEHSM OKHCICHHS 3JEMEHTOB, a TaKXKe
3apsi/ilaM HOHOB, YKa3aHHBIM B TaOJHUIE PACTBOPUMOCTH KUCIOT, OCHOBAHHI U COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHUS (PU3NYECKUX M XUMHYECKHX CBOMCTB TMPOCTHIX BEHIECTB (METAJJIOB H
HEMETAJJIOB) M MX BBICHIMX OKCHUI0B, 00pa30BaHHBIX AIEMEHTAMH BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XUMUUYECKHE CBOWCTBA, XapaKTEPHbIE ISl TPYIINT OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOILME XUMHYECKHE CBOMCTBA, XapaKTEpHbIE Ul KaXXAOr0 M3 KJIACCOB HEOPraHMYECKHX BELECTB: KHUCIIOT,
OCHOBAHMU, COJICH;

* IPUBOAUTH NPUMEPHI PEAKLUH, MOATBEPKAAOIMNUX XUMUUYECKHE CBOMCTBA HEOPIaHUYECKUX BEIECTB: OKCUAOB, KHUCIIOT,
OCHOBAHMU U COJICH;

* OIIPENEIIATH BEIECTBO-OKUCIIMTEIND U BEIIECTBO-BOCCTAHOBUTEINb B OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMSIX;

* COCTaBJISATh OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIN OanaHC (1)1 U3YYEHHBIX PEaKIUil) 0 NPeVI0KEHHBIM CXeMaM peaKlnii;

* IPOBOAUTH JIAOOPATOPHBIE OIBITHI, MOATBEPKAAIONINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
BEILIECTB;

BbINYCKHHMK IOJYYHT BO3MOKHOCTh HAYYHThCH .

* IPaMOTHO O0OpaIaThCs C BEIIECTBAMH B IIOBCETHEBHON KHU3HU;

* OCO3HaBaThb HEOOXOJWMOCTb COOJIIOJICHUSI MPABHJ HKOJIOTHYECKH OE30MacCHOTO MOBEIEHUS B OKpPY’KaOLIEH MPUPOTHON
cpexne;

* [IOHUMATh CMBICII U HEOOXOIMMOCTh COOIIOAEHUS NPEANHUCAHUN, MPEearaéMbplX B MHCTPYKLUHAX IO HCIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U JIp.;



* UCTOJIb30BaTh MPUOOPETEHHBIE KIIOUEBBIE KOMIIETEHTHOCTH TMPU BBIOJTHEHUHM HCCIIEIOBATEIbCKUX MPOEKTOB MO
M3YUYEHUIO CBOMCTB, CIOCOOOB MOTYUYEHHUS U paciO3HABAHUS BEILIECTB;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, UCTIOJIB3Ysl CPEJCTBA YCTHOU M MUCHbMEHHON KOMMYHUKAIIUU NPU paboTe
C TEKCTaMHU y4eOHMKA U JOTIOJHUTEIBHOW JIUTEPaTypOM, CIIPaBOUYHBIMU TAOJUIIAMH, TIPOSBIISITH TOTOBHOCTh K YBaXKEHUIO MHOM
TOYKH 3pECHUS TIPU 00CYKIACHUU PE3YIbTATOB BBIMOIHEHHON PabOTHI;

* OOBEKTUBHO OIICHMBAaTh HH(POpPMAIIMIO O BEHIECTBAX M XUMHUYECKUX TMpolleccax, KPUTUUYECKH OTHOCUTHCS K
MICeBJIOHAYYHOU nH(pOpMaIu, HeT0OOPOCOBECTHON peKIaMe, Kacarollecs: CIIOIb30BaHUS Pa3IMUYHBIX BEIIECTB.

* OCO3HABAaTh 3HAUYCHUE TEOPETUUECCKUX 3HAHUH JJIs1 MPAKTUYECKOMN JIESITETbHOCTH YEJIOBEKA;

* ONKUCHIBATh U3YUYEHHBIE 0OBEKTHI KaK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOTO aHAJIN3a;

* IPUMEHSATh 3HAHUA O 3aKOHOMEPHOCTSIX TMEPUOAUYECKON CHUCTEMbl XUMHUUYECKHUX OJIEMEHTOB JUIsi OOBSICHEHUS U
NPEABUIECHNS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HUHPOPMAITMOHHYIO KOMIIETCHTHOCTh MTOCPEACTBOM YIIyOJeHUs 3HAHUN 00 UCTOPUU CTAHOBJICHUSI XUMHYECKOMN
HayKH, €€ OCHOBHBIX MOHSITUNA, IEPUOANYECKOTO 3aKOHA KaK OJHOTO U3 BAXKHEHIINX 3aKOHOB MPUPOBI, @ TAKKE O COBPEMEHHBIX
JOCTHKEHUSIX HAYKU U TEXHUKH.

* COCTaBJIATh MOJIEKYJISIPHBIE U MOJHBIE HOHHBIC YPABHEHUSI IO COKPAILIEHHBIM HUOHHBIM YPABHEHUSIM;

* IPUBOJUTH MPUMEPHl pEaKUUi, MNOATBEPKIAOIMINX CYIIECTBOBAHUE B3aUMOCBSI3M MEXK]Yy OCHOBHBIMH KJIaCCAMU
HEOPraHUYECKUX BEILECTB;

* IPOTHO3UPOBATH PE3YJILTATHI BO3JAEHCTBUS Pa3IMYHBIX (PaKTOPOB HA U3MEHEHNE CKOPOCTU XUMHUYECKOM peaKInu;

* POTHO3UPOBATH PE3YJILTATHI BO3JCHCTBUS PA3IMYHBIX (PAKTOPOB HA CMEIICHUE XUMUYECKOTO PABHOBECHSI.

* IPOrHO3UPOBATh XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE X COCTAaBA M CTPOEHUS;

* POTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBISATH OKUCIUTENbHBIE WM BOCCTAHOBUTENIHHBIE CBOWCTBA C YYETOM
CTEIEHEW OKUCIIEHUS 3JIEMEHTOB, BXOJSIINX B €r0 COCTAB,;

* BBISIBJLITh CYLIECTBOBAHHE I€HETHYECKOM B3aMMOCBS3M MEXKIY BELIECTBAMHM B PSANY: MPOCTOE BEIIECTBO — OKCUI —
TUIPOKCHUJ — COJIb;

* OPraHU30BbIBaTh, IMPOBOJNUTh YUYCHUYECKHUE IMPOEKThl MO HWCCIEJOBAHUIO CBOWCTB BEIIECTB, HMEIOIIMX BaXXHOE
MIPAKTUUYECKOE 3HAYEHHUE.



2.ConepkaHue y4eOHOro nNpeaMeTa « XuMHUusa»

8 KITIACC

Beenenne (6 1) Xumusa — HayKa O BEIIECTBaX, UX CBOWCTBAaxX M NpeBpalleHUAX. [IOHATHE O XMMHYECKOM DJIEMEHTE U
(opMax ero cymiecTBOBaHHUS: CBOOOJHBIX aTOMaX, MPOCTBIX M CIOXKHBIX BemectBax.  [IpeBpamienus BemiecTB. OTinuune
XUMHYECKUX PeaKUil OT GU3NUeCKuX siBIeHUI. Poab XUMHUM B )KM3HU YEJIOBEKA.

Kpatkue cBeneHust 13 UCTOPUU BOZHUKHOBEHUS U pa3Butusa xumuu. [lepuon anxumuu. [Tonsitue o puinocopckom kamHe.
Xumusg B XVI B. Pazputue xumuu Ha Pycu. Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUN XUMUYECKON HAyKu - paboTel M. B.
Jlomonocosa, A. M. bytneposa, JI. 1. Menaeneena.

XUMHYECKasi CUMBOJIMKA. 3HAKM XUMUYECKHX 3JIEMEHTOB U MPOUCXOXKJICHHUE UX HazBaHUM. Xumuueckue popmynbl. UHAEKCH U
k03¢ dunrenTsl. OTHOCUTENbHBIE ATOMHASL U MOJIEKYJIIpHas Macchl. PacyeT MaccoBOM JOJM XUMHUYECKOTO 3JIEMEHTA 110
dbopMyIe BelecTa.

[lepuoanyeckas cucrema xumuueckux 3neMenToB /. V1. Menpeneesa, ee cTpykTypa: Mayible U OOJIbIINE MEPUO/IbI, TPYIIIBI
U ToAarpymnmnel (rinaBHas W noOouHas). Ilepuomuyeckas cucreMa Kak CIPAaBOYHOE IMOCOOME ISl TOJYYEHHs] CBEIEHUH O
XUMHUYECKUX DJIEMEHTAX.

Pacuernsblie 3amaun. 1. HaxoxaeHne oTHOCUTENBHONW MOJEKYISIPHOM Macchl BEIIECTBAa MO €ro XUMHUYECKOW Qopmye. 2.
Brrunciienne MaccoBoi A0IU XMMHUYECKOT0 3JIEMEHTA B BEILIECTBE I10 €ro (hopmyie.

IIpakTnuyeckas padora Ne 11lpaBuia TexHuku 0€30MACHOCTH MpU padboTe B XUMUUYecKoM kKabuHete. [Ipuemsl oOparieHus ¢
71a00paTOpPHBIM 000PYIOBAaHMEM U HarpeBaTeIbHBIMU MPUOOpAMHU.

Tema 2. ATOMBbI XUMHYECKHX 3J1eMeHTOB (1 0 u)

AToMBI Kak (hopMa CyIIECTBOBAHUS XUMUYECKUX 3JIeMEeHTOB. OCHOBHBIE CBE/ICHHS O CTPOCHUU aTOMOB. JloKa3aTenbcTBa
CJIOXHOCTU cTpoeHust aToMoB. OnbiThl Pesepdopaa. [lnanerapHas Mmoiens CTpoeHUs: aToma.

CocTtaB aTOMHBIX si/Iep: IPOTOHBI U HEUTPOHBI. OTHOCUTENbHAS aTOMHAs Macca. B3auMOCBSI3b MOHATHI «IIPOTOH», KHEUTPOHY,
«OTHOCHUTEIIbHAS aTOMHAasl Macca.

M3meHeHue uncia NpoTOHOB B sJIpe aToMa - 00pa30BaHUE HOBBIX XMMHUECKUX 3JIEMEHTOB.

M3meHeHue uyncia HEUTPOHOB B siipe aToMa - o0pa3oBaHue N30TonoB. COBpeMEHHOE ONpeIesICHUE TOHATUS «XUMUUECKUN
aneMeHT». M30Tonsl Kak pa3HOBUIHOCTHA aTOMOB OJHOTO XMMHUYECKOTO 3JIEMEHTA.

Onextponbl. CTpOCHHE PIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX d1eMeHTOB Nel-20 mepuoanyeckoit cuctemsr [1. U.
MenneneeBa. [loHATHE 0 3aBEpIIEHHOM U HE3ABEPIIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).



[lepuonuueckas cucrema xumudeckux 3meMeHToB /1. 1. MenneneeBa u ctpoeHrne aToMOB: (PU3NYECKUM CMBICI OPSIKOBOTO
HOMEpPA JIEMEHTA, HOMEpPA IPYIINbI, HOMEPA MEPHUOJIA.

N3meHneHne uucna HJIEKTPOHOB Ha BHEIIHEM DJIEKTPOHHOM YPOBHE aToMa XHMHUYECKOro dJEeMEHTa - o0pa3oBaHHUE
MOJIOKUTENIBHBIX U OTPHUIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaM{ META/UIOB U HEMeTauioB. [IpuunHB M3MEHEHUs
METAUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB B MEPUOAAX U TPYIIax.

O6pazoBanue 6uHapHbIX coequHeHui. [TonsTue 06 noHHOM cBsi3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3aumopelicTBue aTOMOB XMMHMYECKHUX 3JIEMEHTOB-HEMETAIJIOB MEXKIY €000l - 00pa3oBaHHE JBYXaTOMHBIX MOJEKYI
IpOCTHIX BellecTB. KoBaneHTHas HEMOJISIpHASE XUMUYECKas CBA3b.

DONEKTPOHHBIE U CTPYKTYPHBIE ()OPMYJIBI.

B3aunmopelicTBue aTOMOB XMMHYECKHUX 3JIEMEHTOB-HEMETANIOB MEXIY CO00i - 00pa3oBaHME OWHAPHBIX COCTUHCHHI
HEMETAJIOB. DJIEKTPOOTPUIATEIbHOCTh. [[OHATHE 0 KOBAaJIEHTHOM MOJISIPHOM CBSI3H.

B3anmMopelicTBue aToOMOB XMMHUUYECKUX JIEMEHTOB-METAIIJIOB MEXKy COO0H - 00pa3oBaHNE METALTMYECKUX KPUCTAIIOB.
[ToHsTHE O METAINIMUECKOU CBA3HU.

JdemoncTpamun. Mojieid aTOMOB XUMHUYECKUX 3JIEeMEHTOB. [lepuoanyeckas cucteMa Xumudeckux sneMenToB [1. 1.
Menpeseena.

Tema 3. IIpoctbie BemecTBa (7u)

[TonoxeHne METaJIOB MU HEMETAJUIOB B IEPUOAUYECKON cUCTEME XUMUUeCKUX dieMeHToB 1. 1. Menneneesa. Baxueunmue
IPOCTHIE BEIIECTBA - METAJUIBI: KEJIE30, ATFOMUHUM, KaJIbIIUM, MarHui, HaTpuid, kanuii. O0uue pu3nuecKkre CBOMCTBa METAJIIOB.
Bakneiiue npocThie BelecTBa - HeMETaJIbl, 00pa30BaHHbBIE AaTOMAMH KUCJIOPO/Ia, BOAOPO/Ia, a30Ta, cephl, pocdopa,

yraepoaa. CriocoOHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB K 00Pa30BaHUIO HECKOJIBKHUX MPOCTHIX BEIIECTB - AJJIOTPOTIHSI.
AnnotpornHbsie MoauduKanuy Kucuopozaa, pocdopa u onosa. MeTtannmndeckue 1 HEMETANIMYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JIEJICHUS IPOCTHIX BEMIECTB HA METAJIBI U HEMETAJLIIBL.

[TocTosrnass ABoragpo. KonndectBo BemectBa. Monb. Momsipaast macca. Momsipabiii 00beM ra3oo0pa3HbiX BemecTB. KpaTHbie
€MHHIbI KOJIMYECTBA BEIIECTBA — MUUIMMOJIb U KAJIOMOJIb, MUJUIMMOJISIPHAS M KMJIOMOJISIPHAs MacChl BEIIECTBA,
MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ ucmonb30BaHUEM TOHITHI «KOJUYECTBO BEIIECTBAY, «MOJISIPHAS MACCay», «MOJISIPHBIN 00BEM Ta30B», KIIOCTOSTHHAS
ABorazpo».

PacuerHsle 3agaun. 1. Beruncienue MOJSIpHOM Macchl BEIIECTB [0 XUMUYECKUM (opMmyiaM. 2. PacueTsl ¢ nCOIb30BaHUEM



MOHSATUN «KOJIMYECTBO BEIIECTBAY, «KMOJISIPHASI MAcCay», «MOJISIPHBIN 00BEM ra30B», «IIOCTOSTHHAS ABOraspo». JleMoHCTpauuu.
HekoTopbie MeTamibl 1 HEMETAIbl KOJTUYECTBOM BeliecTBa 1 Mosib. Mojienib MOJISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoennHeHHs] XHMHYeCKHX 3j1eMeHTOB (14 y)

Crenenb okucnenus. OnpeaeneHue CTENEHU OKUCICHUS AIEMEHTOB M0 XUMudeckon Gpopmyre coenuHenus. CocTaBieHUe
(opMys1 OMHAPHBIX COETMHEHU, 001N c1TOCO0 MX Ha3bIBaHUS. bUHapHBIE COeMHEHUS: OKCUBL, XJIOPUIbI, CYIb(OUIIBI U JIP.
Cocrasnenue ux gpopmyi. [IpeacraBuTenu OKCUI0B: BOJA, YIICKUCIBINA ra3 U HeralieHas: u3Bectb. [IpecTtaBuTenu IeTyqnx
BOJIOPOJHBIX COCIMHEHUI: XJIOPOBOJIOPO] U aMMHUAK.

OcHoBaHMs, UX COCTAB U Ha3BaHUsA. PacTBOpUMOCTh OCHOBaHUiA B Boje. Tabiuila pacTBOPUMOCTH THIPOKCUIOB U COJICH B BOJIE.
[IpencraBurenu menodeit: THAPOKCUABLI HATPUsI, Kalmus U Kanbius. [IoHaTHE 0 KaUeCTBEHHBIX peakuusix. MHAnKaTopsI.
N3MeHeHne oKpacku MHIUKATOPOB B IIEJIOYHOM Cpejie.

Kucnotsl, ux cocraB u HazBanus. Knaccudukanus kucnot. [IpeacraBurenu KUCIOT: cepHasi, CoJisiHas U a30THas. M3aMeHenue
OKpacKH MHJIMKATOPOB B KUCIIOTHOM cpe/ie.

Conu kak NMPOU3BOJHBIC KUCIOT M OCHOBaHMM. WX coctaB u Ha3BaHus. PacTtBopumocTh coneit B Boxe. [IpencraBurenu
COJICH: XJIOpH]T HaTpus, KapOoHaT u Gocdar KaIbIus.

AMopGHBIC U KPUCTALTNYECKUE BEIIECTRA.

MexXMONeKyasipHble B3aUMOJEUCTBHUS. THUMBI KPUCTAUIMYECKUX PEUIETOK: HMOHHAs, aTOMHAas, MOJEKYJIspHas U
MeTaJuIM4ecKas. 3aBUCUMOCTb CBOWCTB BEIIECTB OT TUIIOB KPUCTAJUIMYECKUX PELIETOK.

BemectBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa MJi BEIIECTB MOJIEKYJISIPHOTO
CTPOCHHS.

Yucteie BemiecTBa u cMecu. [IpuMepsl )XUAKUX, TBEPABIX U ra3000pa3HbIX cMecei. CBOHCTBA YUCTHIX BEIIECTB M CMECEH.
Nx cocraB. MaccoBas U 0O0bEeMHasl JOJIM KOMIIOHEHTa CMeCH. Pacyerbl, CBS3aHHBIE C WCIOJb30BAHMEM TOHSTHS JOJIS.
Pacuernblie 3agaun. 1. Pacuer MaccoBoii 1 00BEMHOM J10JI€Hl KOMIIOHEHTOB CMECH BEIIECTB. 2. BBIUKMCIIEHME MAacCOBOU J0JIHU
BEIllECTBA B PAcCTBOpPE MO HU3BECTHOW Macce pPacTBOPEHHOrO BEUIECTBA M Macce pacTBoputens. 3. Brluncienne Macchbl
pacTBOPSIEMOr0 BEIIECTBA U PACTBOPUTENSA, HEOOXOIUMBIX JI MPUTOTOBJIEHUS OIMpPEAEICHHON MacChl pacTBOpa C M3BECTHOMU
MAaCCOBOM JI0JIEN PACTBOPEHHOI'O BELIECTBA.

JemoncTpanuu. O6pasmpl OKCHIIOB, KHUCIOT, OCHOBAaHUN U cojieil. Moenn KPpUCTALTMYECKUX PEIIeTOK XJIOpHUaa HaTpus,
anmasa, okcuaa yriepona (IV). BspweiB cmecu Bogopoma ¢ BozmyxoM. CmocoObl pasfeneHus CMeceH, TUCTHILISLNS BOJIBI.
JlabopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pa3aMu BEIIECTB Pa3HbIX KJIaccoB. 2. Pa3ienenue cmecei.

IpakTuueckas padora Ne 2. OuncTKka 3arpsI3HEHHOW MOBapEHHOM COJIU.



IIpakTuyeckas padora Ne 3. [IpurorosiieHue pacTBopa caxapa u ONpEACICHUE MACCOBOM JOJIM €r0 B PaCTBOPE.

Tema 5. H3meHeHnusi, npoucxoasiniue ¢ Bemecrsamu (13u)

[ToHnaTHE SIBIICHUI KaK U3MEHEHUM, TPOUCXOASAIINX C BEIIECTBAMU. SIBIICHUS, CBSI3aHHBIE C U3MEHEHUEM KPUCTAILTUYECKOTO
CTPOCHHMS BEIIECTBA IMPU TOCTOSHHOM €ro cocTaBe, (Qui3nueckue siBaeHus. DU3NUeCKUe SBJICHUS B XUMHUU: JUCTHILUIALIMS,
KpHUCTaJUIU3alusl, BBIITAPUBAHUE 51 BO3TOHKA BEIIIECTB, HEeHTpU(YrupoBaHUE.
SBneHMs1, CBA3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, - XUMUYECKUE peakiuu. [I[pu3Haku U yClIOBUS NPOTEKAHUS XUMUYECKUX
peakuuid. [TonsiTHe 00 3K30- U SHAOTEPMUUECKUX peaklusaX. Peakiiuy ropeHnst Kak 4acTHbBIN ciiyyall SK30T€PMUYECKUX PEaKLUid,
MPOTEKAIOIINX C BBIJCJICHUEM CBETA.
3aK0OH COXpaHEHHS MACChl BEIIECTB. XUMUUECKUE YpaBHEHUsI. 3HaUCHHE UHACKCOB U K03 puimenToB. CocTaBieHUE ypaBHEHUM
XUMUYECKUX PEAKIIUI.

Pacuersl mo xuMu4eckum ypaBHeHUsIM. PerieHue 3a7a4 Ha HaX0XKJIeHUE KOJIMYeCTBa BEIIEeCTBA, MACChl HJIM 00beMa MPOAYKTa
peaKIuu M0 KOJIMYECTBY BEIECTBa, Macce Ui 00beMy HCXOHOTO BellecTBa. PacueThl ¢ MCMIOIB30BAHUEM TIOHSITHUS «TOJISI»,
KOTJIa UCXOJHOE BEILIECTBO JAHO B BUJE PACTBOPA C 3aIaHHOW MAaCCOBOM JI0JIE paCTBOPEHHOTO BELIECTBA UJIM CONECPKUT
OIPEAEIIECHHYIO JOJII0 IPUMECEH.

Peakuuu pasnoxenus. [lonstue o ckopocTu xumudeckux peakunii. Katanuzatopbl. DepMeEHTHI.

Peaknuu coenqunenus. Karanutuyeckue n HeKataauTuueckue peakiuu. O0patuMbie U HeoOpaTUMBbIE PEaKIUu.

Peakunn 3amenieHus. ONEKTPOXMMHYECKHN Pl  HANPsSHKEHWM METaUIOB, €ro HCIOJIb30BAHUE JJISI MPOrHO3UPOBAHUS
BO3MOXXHOCTH INPOTEKAHUS PEAKLIHUM MEXJIy METAUIAMU U PacTBOpPaMU KHUCJIOT. Peakuuy BBITECHEHUS OJHUX METAJIOB W3
PacTBOPOB UX COJIEN APYTMMU METAJLIAMMU.

Peakiiuu oOMena. Peakunu HeliTpanu3anun. Y CIOBHS TPOTEKAaHUS peaKIuii 0OMEHa B pacTBOpax J0 KOHIIA.

Tunel XUMUYECKUX peakuil (110 MPU3HAKY «UUCIIO U COCTaB UCXOHBIX BEIIECTB U MPOLYKTOB PEAKIIMU») HA IPUMEPE CBOMCTB
BOJbI. Peakuus pasiioxeHus - 3JeKTpoJIn3 BoJbl. Peakiiuy coeiMHeHus - B3aMMOJICHCTBUE BOABI C OKCUAAMU METAJIJIOB U
HemeTauioB. [loHusaTue «rugpokcuasy. Peaknuy 3aMenenus - B3auMOJICCTBUE BOABI C LIEJTOYHBIMU U IIEJII0YHO3EMEIIbHBIMU
Metauiamu. Peakiuu oOMeHa (Ha mpuMepe TuApon3a Cyabhuaa aTlOMUHUS U KapOuaa KaabIlus).

PacuerHnble 3agaun. 1. Beruncienue no XMMUYECKUM YPaBHEHUAM MACChl WM KOJIMYECTBA BEILIECTBA MO U3BECTHOM Macce Win
KOJIMYECTBY BEILIECTBA OJHOTO U3 BCTYMAIOIIUX B PEAKIIMIO BEIIECTB WM MPOJYKTOB peakuuu. 2. Berauciaenue Maccol

(xonnyecTBa BelllecTBa, 00beMa) NPOAYKTa PEaKIMH, €CIIM U3BECTHA Macca UCXOIHOTO BEIIECTBA, COAEPKAIIETO ONPEACIICHHYIO
noito pumecei. 3. Beraucienne Mmacchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOIyKTa PeaKkiliy, €CIIM H3BECTHA Macca pacTBOpa U



MaccoBast A0JIsI PACTBOPEHHOT'0 BEIIECTBA.

JemoncTpanuu. [Ipumeps! pusnyeckux siBeHUi; a) miasieHue napagpuna; 0) pacTBOpeHHe NepMaHraHata Kainus; B) Aupdy3us
JYIIACTBIX BEIIECTB C TOPSAIIEH JaMIIOYKH HakaduBaHus. [Ipumepsl XUMHUYECKUX SIBIICHUI: a) TOpEHUE MarHusi; 0)
B3aUMOJICHCTBHUE COJITHOM KHUCIOTHI C MPaMOPOM WJIU MeJIoM; B) noaydenue ruapokcuaa meau (I1); r) pacrBopenue
MOJY4YEHHOT'O TUAPOKCH/IA B KUCIIOTAX;

1) B3aumojerictBue okcuaa Menu (II) ¢ cepHoil kMCIOTOW MpU HArpeBaHMM; €) Pa3jOKEHUE MEepMaHraHaTa Kalus; XK)
B3aUMOJICHCTBHUE Pa30aBICHHBIX KUCIOT C METAJIJIaMU; 3)pa3I0KeHUE IEPOKCH A BOIOPOIA.

JlaGoparopHbie onbIThl. 3. CpaBHEHME CKOPOCTH MCIIAPEHHUS BOJbl M COUPTAa IO HCUYE3HOBEHUIO HMX Kamejlb Ha
dbunsTpoBanbHON Oymare. 4. OkuclieHHEe MEIU B IUIAMEHU CHUPTOBKU WU ropeniku. 5. [foMyTHeHHe M3BECTKOBOW BOJBI OT
BBIJIBIXaEMOI'0 yTJIeKUcIoro rasza. 6. [loaydyeHue yriekuciaoro rasa B3auMOACHCTBUEM COAbl M KUCJOTHL. 7. 3aMellleHue MEeAu B
pactBope xsopuaa meau (I1) xenezom.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOpPOB 3j1eKTPonTOB (18 u)

PactBopenne kak (usuko-xumudeckuii mpouecc. [loHsTue o ruaparax W Kpuctauioruapartax. PactBopumocts. Kpussie
PacTBOPUMOCTHU KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPBIX BEIIECTB OT TeMIIepaTyphl. HachlllleHHbIE, HEHACBIIIICHHbIE U
NEePECHILLICHHBIE PACTBOPHI. 3HAYEHHUE PACTBOPOB JIJII IPUPOJIBI U CEIBCKOTO X035MCTBA.

[TousiTHe 00 >MEKTPOIUTUYECKON TUCCOIUALINU. DIEKTPOIUTHI U HEAIEKTPOIUTHI. MeXaHU3M JTUCCOIUAIMHN SJIEKTPOJIUTOB
C Pa3JIMYHBIM TUIIOM XUMHUYECKOH CBsi3H. CTeNeHb 3JIEKTPONIUTHYECKON qucconuanii. CUibHbIe U cIadble AIEKTPOIHTHI.

OCHOBHBIE TOJOKEHUSI TEOPUU BJIEKTPOIUTHUYECKOW nuccouranuu. VOHHbIE ypaBHEHHS peakluil. Y CIOBUS NPOTEKAHUS
peakuuu ooMeHa MKy DJIEKTPOJIMTAMHU J10 KOHIA B CBETE MOHHBIX MIPE/ICTABICHUN.

Kiraccudukanys HOHOB U UX CBOWCTBA.

Kucnotsl, ux xnaccudukamnus. J(uccoumarus KUCIOT U UX CBOMCTBAa B CBETE TEOPHUH DJIECKTPOITUTHUYCCKOU TUCCOITUAIINH.
MonekynsipHble U HOHHBIE YPAaBHEHHS pEAKUUWA KUCIOT. B3aumoneilcTBUME KHCIOT € MeTallaMU. DJIEKTPOXUMUYECKUN psij
HaNpsDKEHUW METaJuIoB. B3anmoaencTBUE KHUCIOT C OKCUAAMH METAUIOB. B3auMoaencTBue KHUCIOT C OCHOBAaHUSIMU - PEaKIUs
HeWTpanu3anuu. BzanMmoneicTBue KHCIOT C coisiMu. Vcmonb3oBaHWE TaOMHIIBI PACTBOPUMOCTH IS XapaKTEPUCTHKU
XUMHUYECKHX CBOMCTB KUCIIOT.

OcHoBanms, ux kinaccupukanms. Jluccorumanuss OCHOBAaHMM W HMX CBOWCTBA B CBETE TCOPHUHM DJICKTPOJIUTHUCCKOMN
aucconuanuy. B3auMogelcTBHE OCHOBAaHHMM C KHUCJIOTaMH, KHCIOTHBIMHU OKCHAaMU M coiiiMu. Mcnonb3oBaHue TaOJIMIIbI
pPacTBOPUMOCTH ISl XAPAKTEPUCTUKH XHMHUYECKMX CBOMCTB OCHOBaHMHM. Pa3iokeHuWe HEpacTBOPUMBIX OCHOBAaHHUM IpH
HarpeBaHUU.



Conu, ux knaccupuKalus U JTUCCOUALMUS Pa3IMYHBIX TUIOB cojeil. CBoilcTBa cojield B CBETE€ TEOPUU BJIEKTPOIUTHUECKOM
IUccouranuu. B3auMoaencTBrue coier ¢ MeTajiaMy, YCIOBUS POTEKAHUS ATUX peakvid. B3anmMoaencTBue CoJiel ¢ KUCIOTaMU,
OCHOBaHUSAMHM U coisiMu. Mcnonib30BaHue TabIULbI pACTBOPUMOCTH ISl XapAKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O0600u1eHue cBeeHni 00 OKCUIaX, X KIACCU(PUKALMA U XUMUYECKUX CBOMCTBAX.

['eneTnyeckue psabl METAIIIOB U HEMETAIJIOB. [ €eHETHYECKAs! CBA3b MEKY KJIACCaMH HEOPTaHUYECKUX BELIECTB.

OKHMCIHUTENBHO-BOCCTAHOBUTEIbHBIE pPEAKIIUU. OKUCIUTENb U BOCCTAHOBUTENb, OKHCIIEHUE U BOCCTAHOBJICHHUE.

Peakiiun HOHHOTO 0OMeHa M OKHCIUTEIbHO-BOCCTAHOBUTEINbHBIE peakiuu. CocTaBlIeHNe YpaBHEHUN OKUCIUTENIbHO-
BOCCTAHOBHTEJbHBIX PEAKIIMI METOOM 3JIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEILIECTB - METAJUIOB M HEMETAJUIOB, KUCJIOT M COJell B CBETE MPEACTABICHUA 00 OKUCIUTENIbHO-
BOCCTAHOBHTEJIBHBIX Iporeccax. /leMoHcTpanuu. VcnbpiTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJIHOCTh. 3aBUCUMOCTD
3JIEKTPOIIPOBOJHOCTH YKCYCHOM KHCJIOTBHI OT KOHIIEHTpaluuu. B3anMOAEHCTBUE IIMHKA C CEPOU, COJSHOM KHCIIOTOM, XJIOPUIOM
meau (II). l'openue maruus.

JlabopaTtopHble onbIThbl. §. Peakiuu, xapakTepHble AJii PacTBOPOB KHUCIOT (CONSHOM wuiau cepHoil). 9. Peakuuu,
XapaKTepHble [JIs pacTBOPOB Ienodeit (ruapokcuaoB Hatpusi win kanusi). 10. Tlomydenwe u cBoiicTBa HEPACTBOPUMOIO
ocHoBaHud, Hanpumep runpokcuaa menu (II). 11. Peakuuu, xapaktepHbie AJig pacTBOPOB cojieil (Hampumep, AJis XJopuaa MeIu
(IT)). 12. Peaknuu, xapakTepHble IJIs OCHOBHBIX OKCHIOB (Hampumep, JJIs OKcuaa Kanbius). 13. Peakuuu, xapakTtepHbie s
KHACJIOTHBIX OKCHJIOB (HAIIpUMED, ISl YIJIEKUCIIOTO ra3a).

IIpakTuyeckasi padora Ne 4

CBolicTBa KHCJIOT, OCHOBAHHMM, OKCHIOB U COJICH.

IIpakTuyeckasi padora Ne 5
Pemienne skcriepruMeHTAIBHBIX 3a4a4.

9 KITIACC
IloBTOpEeHHEe OCHOBHBIX BONPOCOB Kypca 8 Kiiacca u BBeleHUe B Kypc 9 kiacca (6 u)
XapakTepucTUKa 3JIEMEHTA II0 €ro MOJIOKEHHI0 B IEPHOJMYECKOM CHCTEME XUMHYEeCKUX 3iemeHToB [[. WM. Menneneena.
CBoiicTBa OKCUAOB, KHCIOT, OCHOBAHHUI M COJIEH B CBETE TEOPHUU ANEKTPOJIUTHUYECKOU JTUCCOLMAIMU U MPOLECCOB OKUCIICHUS -
BOCCTaHOBJICHUS. [ eHeTnUeCcKue psapl METaJIa U HEMETAILIA.
[TonsiTHe 0 MepeXOaHBIX AMeMeHTaX. AMGMOTEPHOCTD. [ eHeTHUECKHIA PsiT IEPEXOTHOTO DIIEMEHTA.
[lepyoauueckuii 3aKOH M MEPUOAUYECKAsT CUCTEMAa XUMHYecKuX 3iieMeHToB JI. M. MenaeneeBa B CBETe y4YEHHS O CTPOCHHUU
atoMma. lIx 3HaueHue.



JladopaTopHsblii onbIT. 1. [lonyyeHne ruipokcr1a IUHKA U UCCIECIOBAHUE €TO CBOMCTB.

Metanawl (18u4)

ITonoxeHne MeTalsIOB B NEPUOAUYECKOM cUcCTeMe Xumuueckux odnemeHtoB [J[. M. Menneneesa. Meramnnyeckas
KpUCTANIMYECKasl pelleTKa W MeTajulhyeckas XuMuyeckas cBs3b. OOmmue ¢usnueckue cpoiictBa meTayioB. CIuiaBbl, HX
CBOMCTBA M 3Ha4YeHUE. XUMHYECKHE CBOMCTBA METAUIOB KaK BOCCTAHOBHUTENEH. OJNEKTPOXMMHYECKHW PSAJ HANPSKEHUN
METaJVIOB U €ro HCIMOIb30BAaHUE IS XapaKTEPUCTHUKH XUMHUYECKHMX CBOMCTB KOHKPETHBIX MeTamioB. CrHocoObl MONy4eHHS
METaJIJIOB: TUPO-, TUJPO- U deKTpoMeTanyprusi. Koppo3us meTtanioB u cioco0bl 60psOBI ¢ HEM.

O6masgs xapakKTepUCTHKAa METOYHBIX MeTananaoB. Meramibl B npuposae. Obmue cnocodsl ux mnoiydeHus. CTpoeHue
atoMmoB. lllenounbie MeTamibl — MpOCThIE BELIECTBA, UX (PU3MUYECKME W XMUMHUYECKHE CBOMCTBA. BakHelilne coearHEHHs
IEJIOYHBIX METAJIJIOB — OKCH/JIbI, TUIPOKCHU/IbI U COJIH (XJIOPHJIbI, KapOOHATHI, CyIb(haThl, HUTPATHI), KX CBOMCTBA U IPUMEHEHHUE
B HapoJHOM Xxo03giicTBe. Kanuitnbie yao0peHus.

O6mas xapakTepucTUKa 3JeMeHTOB riaBHoW moarpynnsl |l rpynmer. Crpoenue atomos. lllenouynozemenbhbie
METaJIbl — TPOCThIE BEIIeCTBa, MX (PU3MYECKUE W XUMHUYECKHE CBOMCTBA. BakHeilline coeAMHEHMS IIETOYHO3EMENbHbIX
METAJJIOB — OKCHJbl, THAPOKCHUIBI U CONM (XJOPUABI, KapOOHaThl, HUTpaThl, cyibdaTel U ¢ocdaTbl), UX CBOWCTBA U

IPUMEHEHHE B HAPOJITHOM XO3SMCTBE.

Anwomunuit. CtpoeHue aToma, GuU3MUECKHEe U XUMUYECKHUE CBOWCTBA MPOCTOro BemiecTBa. CoeqnHEHUs allFOMUHUSI — OKCHUJI U
TUAPOKCU, NX aM(poTepHbIl xapakTep. Baxkneimue conu amomMunus. [IpuMeHeHne atoMIUHIS U €T0 COSTMHEHUI.

XKeneszo. CrpoeHue atoma, (GU3MYECKME M XMMHYECKHE CBOMCTBAa MPOCTOrO BemiecTBa. | eHeTmueckue pagsl Fe?t m Fed*.
KauecTBeHHbIE peakiuy Ha Fe?* u Fe®*. Baxkueiimue coum xese3a. 3HaUCHHE JKele3a, ero COSANHEHNH U CIUTaBOB B MIPpUPOJAE U
HApOJIHOM XO3SIMCTBE.

JemoncTpanuu. O06pasibl MIEIOYHBIX U HIEJIOYHO3EMENbHBIX MeTaJUI0B. OOpa3iisl CIiIaBoB. B3auMoseiicTBrue HaTpus, JTUTHUS U
Kajblus ¢ Bogoi. [lonmydenne ruapoxcumos sxenesa (1) u (11).

JlabopaTopHble onbIThbl. 2. O3HaKOMJIEHHE C 00pa3llaMu MeTauioB. 3. B3amMojelicTBUe METauIOB C pacTBOPAMHU KUCIOT U
coneit. 4. O3HaKOMJICHHE C 00pa3aMu MIPUPOTHBIX COCTMHEHUIA: a) HaTpusl; 0) KaNbIlus; B) AIIOMUHUS,; T) kene3a. 5. [lomydenne
TUAPOKCUIA ATIOMUHUS M €r0 B3auMOJEHCTBUE ¢ pacTBOpAMH KHUCJIOT U Iuenodeil. 6. KauecTBeHHbIE peakluu HA HOHBI F€%" n
Fe¥.

IIpakTuueckue padorel.(3uaca) 1. OCyIIECTBICHUE ICMIOYKH XUMHUYECKMX TpeBpauieHuil. 2. Ilomydenune wu
CBOMCTBA COCIMHEHUI METAJIOB. 3. DKCIIEPUMEHTAIbHBIC 33/1a4M 110 PACMO3HABAHUIO U MTOJYYCHHIO BEIIECTB.



Hemerananl (24y)

OO6mrasi xapakTepucTUKa HEMETAJUIOB: MOJIoKeHUuEe B mepuoauueckoit cucreme J[. M. MenaeneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB, 3JIEKTPOOTPHULIATELHOCTh KAK MEpa «HEMETAUNIMYHOCTH», P 3JIEKTpooTpuLaTenbHOCTU. Kpucramiueckoe cTpoeHue
HEMETAJJIOB — MPOCTHIX BemiecTB. AstoTponus. Ousnueckue cBoricTBa HeMeTaIoB. OTHOCUTEIBLHOCTh MOHATHN «METaJlDy,
«HEMETaJU.

Bonopon. IlonoxeHue B nepuoanvecKkor cucreMe Xumuaeckux 3imeMeHToB /. 1. Menneneesa. CtpoeHue atoMa U MOJIEKYJIbI.
dusnyeckrue U XUMUUECKHEe CBOMCTBA BOJOPO/Ia, €ro MOJyYeHHE U IPUMEH CHUE.

OOmas xapakTepucTtuka ragoreHoB. Crtpoenue aroMmoB. [IpocTeie BemecTBa, Ux GU3NUYECKUE U XUMHUYECKHUE CBOMCTBA.
OCHOBHBIE COCJIMHEHHUS TaJOreHOB (TaJOr€HOBOJAOPOAbLI M TAJIOTEHUIbI), UX CBOMCTBA. KauecTBeHHAs peakiiys Ha XJIOPHJI-HOH.
Kparkue cBenenus o xjaope, 6pome, dprope u noje. [lpumeneHre rajJjoreHoB U UX COSIMHEHUN B HAPOJITHOM XO3SMCTBE.

Cepa. Crpoenue aToma, aJyIoTpONHUs, CBOMCTBA U IpuMeHeHune pomoudeckoi cepol. Oxcunbl cepsl (1V) u (VI), ux nonydenue,
cBoicTBa U mpuMeHeHne. CepoBOIOPOIHAST U CepHUCTass KUCIOThI. CepHash KUCIOTa U €€ COJM, UX NMPUMEHEHHUE B HApPOJIHOM
xo3sificTBe. KauecTBeHHas peakius Ha Cyab(aT-uoH.

A3oT1. CTpoeHue aroma U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BElIECTBA. AMMHAK, CTPOCHHE, CBOMCTBA, MOJIyYeHHE U MPUMEHEHUE.
Conu ammoHusl, ux cBoiicTBa U npuMeneHue. Oxcust azota (1) u (1V). AzotHas kucnora, ee cBolicTBa M MpuMeHeHune. Hutpartsl
U HUTPUTBHI, MPoOJIeMa UX COJEPKaHUS B CEIbCKOXO3IUCTBEHHON MPOIYKIIMHA. A30THBIE yIOOpEHUS.

®ocdop. Crpoenne aroma, aJuIOTPOIHsI, CBOMCTBA 6eoro u kpacHoro ¢ocdopa, ux npumeHenne. OCHOBHBIE COEIUHEHUS:
okcun pocdopa (V), oprodhochopHnas kucinota u dpocharsl. DochopHbie y100peHHUS.

Yraepona. CtpoeHue atoma, aJuIOTPOIIKS, CBOMCTBA a/LTIOTPOITHBIX Moaudukammii, mpuMmeneHue. Oxcunsl yriaepoaa (1) u (1V),
UX CBOMCTBa W mpuMeHeHue. KauecTBeHHas peakiids Ha YIJICKUCIbIA ra3. KapOoHaTel: KaablUT, COJa, TOTAIll, UX 3HAYEHHE B
PUPOJIE U KU3HM yesoBeka. KauecTBeHHas peakiius Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHne aToma, KpUCTAUIMYECKUN KPEMHUM, ero cBoiicTBa U npuMenenue. Oxcun kpemuus (1V), ero npupoaxeie
pazHoBuAHOCTH. CuiMKaThl. 3HAYEHUE COEAUHEHUM KpPEMHHUS B JKMBOM M HEXHBOM mnpupoae. llonstue o cuimkaTHON
MIPOMBIIIJIEHHOCTH.

JemoncTpanuu. OOpasiibl TAIOTeHOB — MPOCTHIX BEMIECTB. B3anMoeicTBrIE cephl ¢ MEeTaIIIIaMH, KHUCIOPOIOM.
B3anmopelicTBre KOHUEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO.

[Tornomenne yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHue meau u3 ee okcuaa yriem. OOpasmbl MpUpPOTHBIX
coeMHEHUN Xxjopa, cepbl, ¢docdopa, yriaepoma, kpemMHus. OOpas3ibl BaXKHEWIIMX 15 HAPOJHOTO XO3SHMCTBa CYJIb(}aToB,
HUTPATOB, KapOOHATOB, (pocharoB. OOpa3Ikl cTEKIIA, KEPAMUKH, IIEMEHTA.



JlabopaTopHbie onbIThl. 7. KauecTBeHHass peakius Ha xiopua-uoH. 8. KadecTBeHHass peakuus Ha cyinbdar-woH. 9.
PacnosnaBanmue coneir ammonus. 10. Ilomydenue yriekucioro raza u ero pacnosHaBanue. 11. KauectBeHHas peakuus Ha
kapOoHaT-uoH. 12. O3HakOMJICHME C MPUPOAHBIMH cuivkatamu. 13. O3HakOMJIEHHE C TPOJAYKIHMEH CHUIMKATHOMN
MPOMBIIIJIEHHOCTH.

IIpakTnueckue padorsl.(3uaca) 4. DxcniepuMeHTaNbHbIE 3aAaun o Teme «lloarpynmna kucnoponay». 5. Ilonydenue ammuaka u
M3YUYEHHE €0 CBOMCTB. 6. DKCcIepr- MEHTANIbHBIE 3aa4uu 110 Teme «lloarpynna azora u yriaeponaay.

Oprannvyeckue coenuuenns (12y)

BemecTBa oprannueckrue U HEOPraHUYECKUE, OTHOCUTEILHOCTh TTOHSATUS «OpTaHUYEeCKHUe BeriecTBay. [IpuunHbl MHOTOOOpa3us
OpraHUYECKUX COETUHEHUM. XUMHUYECKOE CTPOCHHE OPraHWYECKUX COCAMHEHUU. MOJIKYJSIpHBIE U CTPYKTYpHBbIE (OPMYJIbI
OpraHNYECKUX BEILECTB.

MeraH 1 3TaH: cTpoeHue MoJieKyJl. ['opeHne metana u 3taHa. JleruapupoBanue staHa. [I[pumMeHeHue MetaHa.

XUMHYECKOE CTPOCHUE MOJIEKYJIbI ATHieHA. J[BOWHas CBA3b. B3anmmopencTBue 3TWIIEHA ¢ BOAOM. Peakuuu nonmmepuszannu
sTuieHa. [lonusTHiIeH U ero 3HaueHHeE.

[ToHsTHE O TIpEIENBbHBIX OJHOATOMHBIX CIMPTAX HA MPUMEPAX METAHOJIA U 3TaHOda. TpeXaTOMHBIN CIUPT — TIIUILEPHUH.
[TonsiTue 00 anpaerugax Ha MpuMeEpe YKCycHOro anpaerujaa. OKucieHre ajabaerujaa B KUCIOTY.

OnHOOCHOBHBIE TIpe/IeTbHBIE KAPOOHOBBIE KUCIOTHI Ha MpUMEpPE YKCyCHOU KucioThl. Ee cBoiicTBa u mpumenenue. CteapruHoBas
KHCJIOTa KaK MPeICTaBUTEIb KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakiuu sTepudukany 1 MOHATHE O CIOXKHBIX dpupax. Kupsl Kak cjI0KHbIE dQUPHI TIUIEPUHA U KUPHBIX KUCIIOT.

[Tonsitue 06 aMmuHOKKCTIOTaX. Peakuuu moaukoHAeHcauu. benku, ux crpoenne u Guosorudeckast poib.

[TonsiTue 06 yraeBonax. I'moko3a, ee cBoiicTBa u 3HaueHne. Kpaxmair u mesioiio3a (B CpaBHEHUH ), UX OMOJIOTHYECKast POJIb.
JdeMoncTpamuu. Mojenn MOJIEKYJl METaHa U JPYTUX YIVIEBOJOPOJOB. B3auMonencTBUE 3THIIEHA C PACTBOPOM IE€pMaHraHara
kamusi. OOpasipl 3TaHoa U rMiepruHa. KadecTBeHHas peakids Ha MHOTroaTOMHbIe cUPTHL. [lonmydeHue yKCyCHO-3THIIOBOTO
sapupa. OmbUieHHE XHpa. B3aumoneiicTBre TIIOKO3bl C aMMUAYHBIM PAacTBOPOM OKcuia cepeOpa. KaduecTBeHHas peakius Ha
kpaxman. Jloka3zaTenbCTBO Hajduuus (DYHKIMOHAJIBHBIX TPYMNN B PACTBOpAX aMHUHOKHUCIOT. ['opeHue OeiaKoB (LIEpPCTH WM
NTUYBUX NIepbeB). LIBeTHBIE peakunu OEKOB.

JlabopaTopHsble onbIThl. 14. 3roroBnenue Mozeneit Monexkyn yrieBogopoaoB. 15. CpoiicTBa riunepuHa. 16. Bzaumopeiicteue
TIIIOKO36I ¢ TuapokcuaoM meau (11) 6e3 narpeBanus u npu HarpeBanuu. 17. BzaumopaeiicTBue kpaxmaia ¢ HOJIOM.
IIpakTuueckue padorsel. 7. [lonydeHne 3TUIEHAa U U3YYEHUE €T0 CBOMCTB. 8. DKCIEpUMEHTAIbHBIE 3a1a4M 110 PACIIO3HABAHUIO
Y MOJYYEHUIO OPTAaHUYECKUX BEILIECTB.



O0001IeHHe 3HAHMIT IO XMMHH 32 KYPC OCHOBHO# IKOIbI (6 u)

3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB 3JIEMEHTOB M UX COEAMHEHHI B MEpUOAaX U rpyInax B CBETE MPEACTABICHUIN O CTPOEHUHU
aTOMOB 3JIEMEHTOB.

Tunsl XUMUYECKUX CBS3€HM U TUIBI KPUCTAINTMYECKUX PELIETOK.

['enetnueckue psAapl MeTaula, HEMeTaula W nepexonHoro Meramwia. Okcunbl (OCHOBHBIE, aM(OTEpHbIE U KHUCIOTHBIE),
TUAPOKCUBI (OCHOBaHUS, aM(OTEpPHBbIE THAPOKCUABl M KUCIOTHI) M COJIU: COCTaB, KiacCHU(pUKALMUS U OOlIMe XUMHUYECKUE
CBOMCTBA B CBETE TEOPUHM IEKTPOJIUTUUECKON TUCCOLMALIMY U NIPEACTABICHUH O IpoLeccax OKUCIECHU-BOCCTAHOBIICHUS.

3. Temarndyeckoe MIAHAPOBAHUE VYEOHOT0 NMPeaAMeTa « X HMUT»

Xumus 8 kiace (68 4, 2 4 B HEAEINIO)

Ne Paznen / Komny Conepxanue XapakTeprucTrKa OCHOBHBIX BUJIOB
ypoka Tema ypoka €CTBO JIEATEeIIbHOCTH
4acoB

BBenenue (6 yacoB)

1 HNHCcTpyKTax 10 1 Uto uzyuaet xumus. [Ipocteie u cioxupie | Paznuuare npeaMeTsl H3ydeHUS
oXpaHe Tpyaa BeniecTBa. CBOWCTBA BEILIECTB. €CTECTBEHHBIX HaYK.
Hayka xumus Xumuueckuit 3eMeHT. DopMbl

CYIIIECTBOBAHUS XUMHYECKOTO DJIEMEHTA.
Jl. Komnmekuyu u3genuii U3 aJiOMUHUS U

CTEKJIA.

2 [IpeBpatienus 1 XHUMHYeCKHE IBICHUS UX OTINYHE OT HaOmronaTs cBOMCTBA BELIECTBA U UX
BEIECTB (buzndeckux siBjeHUH. JIOCTHKEHUS XUMUN | U3MEHEHHS B X0JI€ XUMHYECKHX
XUMHUYECKHI Y UX MIPAaBWJIbHOE UCIIOJIb30BaHUE. peaKIuid.
aieMeHT. Ponb Hctopusi BOSHUKHOBEHUS U PA3BUTHS
XMMHUU B 3KU3HU XUMHH. 3aKOH COXPAHEHUS MacChl
yeJIoBeKa. BemectB. J. 1B3auMoeiicTBue cosssHOM

KUCIIOTBI ¢ MpamopoM. 2.ITomyTHeHue
«H3BECTKOBOM BOJBDY.




ITepunonnueckas 1 O603HaUeHNE XUMHYECKUX DJIEMEHTOB. Pa3nuyars NOHATHS «MOJIEKYIIAY,

CUCTEMA XUMU - OO11ee 3HaKOMCTBO CO CTPYKTYpOM «aToOM», «XUMUYECKHUH 2JIEMEHTY.

YECKHUX IEMEHTOB. tabmuusl J[.1. Menneneea: neprosl 1

Xumuyeckas TPYIIIBL.

CHUMBOJIMKA

XuMHU4ecKue 1 Xumudeckas GopmyIia, HHICKC, OnuceIiBaTh NPOCTENIINE BELIECTBA C

(bopMyIIBL. ko3 duiment, 3anucu u ureHue GOpMyNL. | MOMOIIBIO XUMUYECKHUX (popmyi.

OTtHOocuTenpHast OTtHocuTenbHast aTOMHasi Macca. [Tpou3BoIUTH MaTEMAaTUYECKUE

aToOMHasi U MoJie- OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca. pacyeTsl.

KyJIsIpHas Macca ATOMHasl eIMHUIIA MaCChI.

Maccosas 1o 1 YMeTh BBIUUCIATH MACCOBYIO JI0JIIO OnuceIBaTh NPOCTENIINE BELIECTBA C

JJIEMEHTA B COENIN- XMMHUYECKOTO JIEMEHTA B COCJUHEHUH MOMOIUIBI0 XUMHUYECKUX (POopMyII.

HEHUU [Tpou3BoIUTE MaTEMAaTHYECKUE
pacyeTsl.

IIpakTnueckas 1 [IpaBuna oxpansl Tpyaa npu padbote B [TpoBOIUTE XMMHUYECKHE IKCIIEPUMEHTHI

padoraNel.3nakom XUMUYECKOH mabopaTopun. YcTpoiictBo | Habmronath 1 OMMCHIBATh XUMUYECKHE

CTBO C Jlaboparop-
HBIM 000PyIOBaHU-
eM. [IpaBuna
OXpaHbI Tpyzia

HCI0JIb30BaHKE J1a00PaTOPHOTO IITATHBA.
[Tpuembr pabOTHI CO CIUPTOBKOM.
Crpoenue miaMeHd. XuMu4deckas rnocyza.

MPOIIECCHI C TIOMOIIBIO €CTECTBEHHOTO
(pycckoro) si3bIKa M SI3bIKa XUMUHU.
JlenaTh BBIBOJIBI U3 PE3YJIHTATOB
NIPOBEICHHBIX XUMUYECKUX
.3HaKOMUTKCS € JTa00PATOPHBIM
000pyTOBaHHEM.

ATOMBI XHMH4YeCKHX 3j1eMeHTOB (10 yacoB)

OcHOBHEBIE 1 HnaHeTapHaﬂ MOJZACIIb CTPOCHUA aTOMA. MO,I[GJ'II/IpOBaTB CTPOCHHUEC aTOMaA.
CBCIACHUA CocraB aToMma: AApPO (HpOTOHI)I, HCﬁTpOHBI) PaznuuaTte noHsTHS «aToOM», «HMOH»
0 CTPOCHHH aTOMOB " OJICKTPOHEIL. H3zoTomel. XumMudecKui «MOJIEKYJIa», «3JIEMCHTAPHBIC

QJICMCHT. I[ Mojenu aTOMOB XUMHUUYECKUX qaCTuubI»,
JJICMCHTOB.
M3oTomsbl. 1 M3oTtomns! kak Pa3HOBUAHOCTHU aTOMOB Paznnuathe NOHATUS «XUMHYECKUUN

XHUMHNYCCKOI'O 2JICMCHTA

JJIEMCHT», «M30TOIIBI».




9 ONEeKTPOHBIL. DnexTpoHHast 000J0YKa aToMa. OnpenensTb NOHATUS «JIEKTPOHHAS
Crpoenue DHepreTUYecKrue ypoBHHU (3aBEPILICHHBIN, 000J0UKa»

NIEKTPOHHBIX He3aBepuIeHHbIN ). CTpOEHHE AIEKTPOHHBIX
000JI09eK aTOMOB 0005104eK aTOMOB ~ IepBbIX 20 JIEMEHTOB
XUMHUYECKUX B nepuoanueckou cucreme .M.
3JIEMEHTOB Mengeneena.

10 [Tepuonnueckas H3meHeHre CBOMCTB XUMUYCCKUX CoIocTaBIIITh U JICJIATh BHIBOJBI O
cHcTeMa 3JIEMEHTOB B TIpeieNiaX MaJIbIX MEPUOJIOB U | XapaKTepe U3MEHEHHUs CBOMCTB
XUMHYECKHX rnaBubIx noArpymi. . [lepunonnueckas AJIEMEHTOB C YBEJTUUCHHUEM 3apsIOB
JJIEMEHTOB M crucTemMa XuMu4deckux 3yeMeHToB JI. U. ATOMHBIX SIJIEP.

CTPOCHHE aTOMOB Meneneena
11 HNonHas cBs3p Wonsl nosiokutenbHbIe U OTpULIaTeNbHbIE. | ONpenensiTh MOHATUS O XUMHUYECKON
O6pazoBanue nOHOB. MloHHAst XuMHUUueckasi | CBS3H.
cBs3b. Jl. Monienu kpucTauimaeckon
peIIeTKN XJIOpUIa HaTPUsI

12 KoBanenTnas BsanMoelicTBiie aTOMOB 2JIEMEHTOB — Onpenensatb NOHATHS O XUMHUYECKOU
HETIOJISIpHAS HEMETAJIJIOB MEX Ty COOOH. CBSI3M.

XUMHYECKas CBS3b KoBaneHntHas HenossipHast CBSI3b.
DnekTpootpuniateabHocTs . Monenu
KPUCTAJUIMYECKUX PEIIETOK ajiMa3a u
rpadwura.

13 KosanentHas BzanMmopelicTBue aTOMOB 3JIEMEHTOB — Onpenensarb NOHATHS O XUMUYECKOU
MOJIsIpHAst HEMETaJUIOB MKy co00il. KoBa- ieHTHast | CBs3M.

XUMHYECKas! CBSA3b MOJISIPHAS CBSA3b. DJIEKTPOOTPUIIATEIILHOCTh

14 MeTtannnyeckasa B3anmonelictBue aToMOB METaNIOB MEXAY | Onpenensarth NOHATHS O XUMHUYECKOU
CBSI3b co0oii — 00pa3zoBaHUE METAJUTHYECKOM CBSI3H.

cBs13u. O00OIIECTBICHHBIC SJICKTPOHBI.

15 O0600611eH1E U Onpenensarb TUIT XUMUYECKOMW CBSI3U B
CHCTEeMaTH3alMs COCIMHEHMUAX HA OCHOBAHUH

3HAHUH 110 TEME
«ATOMBI XUMHYEC-
KUX DJIEMEHTOBY

xuMudecko popmynsl. O000IIATH
3HAHUSI U JIENIaTh BHIBO/IBL.




16 Oo6o06uienue u 1 [TpuMeHSTH MOJTydeHHbIC 3HAHUS U
CUCTEMaTHU3ALIMS YMEHUS [PU PEIICHUH 3aJaHU I
3HaHUM MO TEME XUMHYECKOW HAPABJICHHOCTH
«ATOMBI XUMHYEC-

KHX DJIEMEHTOBY
IIpocrelie BenecTBa (7 yacos
17 | Meraisl. 1 [TonoxeHne 371€MEHTOB METAJIOB B HcenenoBaTth CBOMCTBA N3Y4aeMBbIX
I1.C.X.D. I.1. Menneneena BEIIICCTB.
Crpoenue aToMoB MeTaisioB. O6mue
¢uznueckue cpoiicrBa Merawos. Jl.
Kosutekuust metamios.
18 | Hemeramsl 1 [TonoxeHne 311eMEHTOB HEMETAIIOB B HccenenoBaTh CBOMCTBA N3Y4aeMBbIX
MEePUOIUYECKON CUCTEME. BELIEeC TB.
CtpoeHue aToMOB HEMETAJIOB
KoBanenTHas HenoJsipHas CBSI3b.
®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
Annorpornus [, Koyiekuus HeMeTauioB.

19 KomnuectBoO 1 KomnuecTBo BeniecTsa U € TMHUIILI €TI0 Onpenensarb NOHATUS «KOJMYECTBO
BelecTBa. Mob. U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. BEILIECTBA», «MOJIb» IIpon3BoanTh
MomnsipHast Macca [Toctosinnas ABoraapo. MossipHas Macca. | MaTeMaTUYECKUE PACUETHI.

. HexoTopbie MeTauibl U HEMETAJUIbI
KOJIMYECTBOM BellecTBa | Mojb

20 MounsipHbIii 00bEM 1 [Tonsatue o MoJiipHOM 0OBEME Ta30B. Onpenensarb NOHATUS «MOJISIPHbBIN
ra3zo00pa3HbIX Hopmanenusie ycnoBus. Cienctsue 3akoHa | 00beM», «3aKOH ABOTaapo».
BEILIECTB. 3aKOH ABoraapo. [Ipon3BoauTh MaTEMaTUYECKHE
ABoraapo. pacyeTsl.

21 Pemenue 3anau no 1 BrinonHenue ynpaxHeHuu ¢ Henarb yMO3aKkiatoueHus ¢

bopmyie

HCIOJIb30BaHUEM MOHITHHI: ((06’beM)),
«MOJIb», KKOJIHNYCCTBO BCIHICCTBA),
«Mmaccar, «MOJ'IHpHHﬁ 00BEMY.

HCIIOJIB30BaHHUECM 3aKOHA ABOFaI[pO.
HpOI/IBBOI[I/ITL MAaTEMATHYCCKUC
pacCUCThI.




22 O06o06uIeHne u 1 Peurenue 3agau u ynpaxHeHun O060011aTh 3HAHUS U I€TATh BHIBOJIBL.
CUCTEMaTHU3ALIMS
3HaHUM MO TEME
«IIpocteie
BEILIECTBAY

23 | O6oOmmenue u 1 [IpuMeHsTh MoTydYeHHbIE 3HAHUS U
CUCTEMaTHU3AIIMS YMEHUS MIPU PEIICHUN 3a1aHUI
3HAaHUM MO TEME XUMHYECKOW HAMPABJIEHHOCTH
«IIpocteie
BEIIECTBAY
CoenquHeHus XUMHYeCKHUX Yj1eMeHTOB (14 yacoB)

24 | CreneHnb 1 bunapnsle coenHEHMS. OnpenensiTb NOHATUS «CTETIEHb
OKHCTICHUSL. [TonsaTHe 0 CTENEHN OKUCIICHHUSI. OKHUCJICHUSD», KAOHBD».
bunapnsie OrnpeneneHne CTENEHN OKUCIICHUS B
COCTMHECHUS OuHapHBIX coennHeHusXx. CocTaBiieHre

(hopmysel OMHAPHBIX COEAMHEHUH TIO
CTEICHH OKHCJICHHS., OOIIMI CII0CO0 X
HazBanus. [[. O6pasisl OKCHIIOB,
XJIOPUIOB, CYJIb(PHUIOB.

25 Oxkcuppl. Jleryune 1 OKcupl ¥ JIETy4ue BOJIOPOIHbBIC KnaccudummpoBaTs nzydaempie
BOJIOPOJIHBIE COCIMHEHMUS: BEILleCTBA MO cocTaBy. ONMUCHIBATH UX
COEIMHEHUS CocraBieHne XUMHUIECKUX GopMyII, UX COCTaB € IOMOIIBIO €CTECTBEHHOTO

Ha3BaHue. Pacuersl no hopmynam (pyccKoro si3pIKa) U S3bIKa XUMHUU.
okcuoB. JI. O6pasibl OKCHIOB.
PactBOpBI X710pOBOOPOAA 1 AMMHAKA.

26 OcHoBaHus 1 CocraB 1 Ha3BaHue ocHOBaHuu. MX KnaccudumupopaTs nzydaemplie

knaccudukanus. Uaaukaropsr. .
OO0pa31el menoveii 1 HepaCTBOPUMBIX
OCHOBAHUIA.

H3MeHeHne OKpacku UHANKATOPOB B
IEJIOYHOM cpefie.

BelIEeCTBA MO cocTaBy. ONMUCHIBaTh UX
COCTaB C MIOMOIIbIO €CTECTBEHHOTO
(pyccKoro sI3bIKa) U S3bIKa XUMHUH.




27 Kucinotsr CocraB 1 Ha3BaHUe KUCIOT. Mx Krnaccupunuponars nuzyyaemole
knaccupukanus. Magukaropsl. [l BELIECTBA M0 cocTaBy. ONUChIBaTh UX
OO6pa3s1bl KUCIIOT. COCTaB C IOMOUIbIO ECTECTBEHHOTO
N3meHeHne okpacku MHIMKATOPOB B (pyccKoro si3plKa) U S3bIKa XUMHUU.
KHUCJION cpere.

28 | Comu. CocrasB u HOMEHKJIaTypa cousieit. | Knnaccuduuuponats nzyyaemble
Cocrasnenne dopmyn cosed. JI. OOpasubl | BeniecTBa 1mo coctaBy. OMUCHIBaTh UX
coJeit COCTaB C OMOIIbIO €CTECTBEHHOTO

(pyccKoro si3plKa) U S3bIKa XUMHUH.

29 | Comm Knaccudukanus BemectB. YnpaxHenus B | KnaccuduuupoBats nzyyaemblie
COCTaBJIeHUM (QOpMyJT BELIECTB IO UX | BellecTBa 1o coctaBy. OMUCHIBATh UX
Ha3BaHUsAM. PacdyeTbl MO XUMHYECKHM | COCTaB C MOMOIIbIO €CTECTBEHHOTO
dhopmynam. (pyccKoro si3pIKa) U 3bIKa XUMHUU.

30 OcCHOBHBIE K1acChl Knaccugukanuss BemiectB Pacuersl 1o | XapaKTepu3oBaTh COCTaB U CBOICTBa
HEOPraHMYECKHUX XMUMHUYECKUM (popmymnam. BELIECTB OCHOBHBIX KJIACCOB
BEIIECTB HEOPraHMYECKUX COCIMHEHU.

31 AMopdHbIE 1 BemectBa  momekymspHoro — crpoeHwms. | O6001IIaTh MOHATHS O COCTOSTHUN
KpUCTAJITUYECKUE 3aKkoH MOCTOSIHCTBA BEIIECTB. | BEIIECTB.

BEIECTBA MonexynapHuvle, uoHHblE ,amOMHble U
MemaniuyecKue Kpucmaniuieckue
peuemxu. 3asucumocms ceoticms
gewecme om mMuna  KpUCMALIUYECcKoU
pewemxu.. JI. Monenu KpUCTANTMYECKUX
PEIIETOK.
32 YucTsle BelecTBa [Tonsatue o uncToM BelecTBe U cMecH, ux | Pa3nensate cmecu.

Hn CMCCH.

otnuuue. [Ipumepsr cmeceit. CriocoObl
paznenenus cmeceid. Ouunctka Beuects [,
OO0pa3iel cmeceid.

JI.2. Pa3nenenue cmecu pevyHOro mecka u
MOBAPEHHOU COJIN




33 IIpakTHYeckas YMeTb oOpamarbesi ¢ XMMHUYECKON IIpoBOAUTE XUMHYECKHUE HKCIIEPUMEHTHI
padora Ne2 nocynoi u obopynosanuem Odopmnenne | MccinemoBaTh cOCTaB M3ydaeMbIX
«Ouncrka paboTHI. BemecTB. HaOmronaTh 1 ONMUCHIBATH
3arpsi3HEHHOM XMUMHUYECKHE MTPOLIECCHI C TOMOUIBIO
ITIOBAPEHHOM COJIN» €CTECTBEHHOI'0 (PyCCKOr0) si3blKa U
HNucrpykrax mo S3bIKa XUMHUU. JeaTh BEIBOBI U3
OXpaHe Tpyaa pe3yabTaTOB IIPOBEICHHBIX

XUMUYECKUX

34 MaccoBas u [Tonstne o mosie xommoHeHTa B cMmecH. | [Ipon3BOIUTE MaTeMaTUUECKHE
oObeMHast 107151 Brruncnenne MaccoBOil 10JIM KOMIIOHEHTA | PACUETHI.
KOMIIOHEHTOB B CMECH.
cMeCcH

35 Pemenue 3HaTh OCHOBHBIC TIOHATHUS. Y METh [IpuMeHATh MOTyYeHHBIC 3HAHUS U
pacueTHBIX 3334 BBIYUCIISITH MACCOBYIO JIOJTIO BEIIECTBA B YMEHUS MPU PEIICHUH 3aTaHII
Ha HaxO0XJICHUE pacTBope, BRIUUCIATE m, V. V IPOIyKTa XUMUYECKON HAINPaBIEHHOCTH
00bEMHON 1 peakuuu no m, V, v iCXOTHOTO BEIIECTBA,

MacCOBOM JoJieHl conepxkamiero [Ipumecu Pemenue 3amau u
cMecu ynpaxHeHuil. [IoaroroBka K KOHTPOJIBHOM
pabore.

36 | [IpakTnyeckas Boruncnsate maccy caxapa u o0beM Boabl | [IpoBOauTh XMMHUYECKHE IKCIIEPUMEHTHI
padora Ne3 HE0OX0IUMBbIE JUIS npurotoBieHusa | MccienoBaTs cOCTaB M3ydaeMbIX
«IIpuroroBnenue pacTtBopa. BeulecTB. HaGmonaTe u onuceIBaTh
pacTtBopa C XUMUYECKHE MPOUECCHI C TOMOIIBIO
3a/IaHHOU €CTECTBEHHOT'0 (PyCCKOT0) si3bIKa U
MacCOBOM A0l A3bIKa XUMUU. J[eaTh BBIBOBI U3
PacTBOPEHHOTO pe3yNbTaTOB IPOBEIECHHBIX
BEILIECTBAY. XUMUYECKUX

HNucTpykrax no
OXpaHe Tpyaa




37 | OGoOmmenue u 1 [TpuMeHSTH MOJTydeHHbIE 3HAHUS U
cUCTeMaTu3auus YMEHUS [PU PEIICHUH 3aJaHU I
3HaHUM MO TEME XUMHYECKOW HAPABJICHHOCTH
«Coenunenns
XUMHUYECKHUX
3JIEMEHTOBY
N3menenus, npoucxoasimme ¢ Bemecrsamu (13 yacos)

38 duznueckue u 1 ®usnueckue sBiaenus. [lonsatue o OnpenensiTb NOHATUS «XUMHUYECKHE
XUMUYECKUE XUMUYECKUX SBJICHUSX U UX OTIUYHE OT peakuum», «PU3NYECKUe sIBICHUSD.
SIBIICHUS. ¢du3nueckux gBieHUN. XUMHUecKas

peakuus. [TpusHaku u ycnoBus
MPOTEKAHUSI XUMUYECKUX PEAKITUH.
DK30TepMUYECKHE U SHAOTEPMHUUECKUE
peakuuu. J.I'openus maraus
Bo3sronka iona
[1naBnenue napaduna
JI. 4. Oxucnenre Meu B INIaMEHU
CIIUPTOBKH
5. IlomyTHEHME U3BECTKOBOM BO/IbI
6. [ToyyeHue yriieKucioro rasa.
7. 3aMenieHrue MeId B pacTBOpE XJIopuaa
memu (1) sxenesom.

39 3akoH 1 3aKOH  COXpaHEHHs] MacChl BeElIECTB. | MI3y4ynTh XUMUYECKHUE PEAKIIUH.
COXpaHEHUS MaCChI [londatne o0 XuUMH4YECKOM YypaBHEHHH. | ONUCHIBATH UX C IOMOUIBIO
BEILIECTB. 3HaueHue UHJIEKCOB U KO PHUIIEHTOB. €CTECTBEHHOT'O (PyCCKOTO SI3bIKa) U
XUMHUUECKUE A3bIKA XUMUHU.
ypaBHEHUS

40 Cocrasnenue 1 CocraBiieHHE ypaBHEHHMI XUMHUYECKHUX N3yunTh XUMHUYECKUE PEAKIUU.
ypaBHEHUI peaKkuuid. OnuceIBaTh UX C TOMOUIBIO
XUMUYECKHUX €CTECTBEHHOT'O (PYCCKOTO SI3bIKa) U

peakiuii

A3bIKa XUMHU.




41

PacueTsl 110

Pemenne pacyeTHbIX 3a1a4

HpOI/ISBOI[I/ITB MaT€MaTU4YCCKUC

XUMHUYECKUM pacueTsl.
YPaBHEHUSIM
42 Peaxnun CyIHOCTb peaklnii pa3noKeHUs Knaccuduuuposats nzyuaembie
pa3noKeHUs CocraBieHue ypaBHEHUN peakiuii XUMHUYECKHe peakuu. ONuchIBaTh UX C
yKa3aHHbIX TUIOB./l. Xumnueckue MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO
peakuuu pa3InyHbIX TUIIOB. A3bIKA) U SI3bIKA XUMHUU.
43 Peaknun CymHocTh  peakuui coenuHenus | Kimaccupunuposars nuzyuaemsole
COEIMHEHUs CocraBnenue ypaBHEHUI peakiuil | XuMuueckue peakiuu. OnuchBaTh UX C
YKa3aHHBIX tunos. /. XUMHUYECKHUE | TOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO
peaxkiuu pa3InyHbIX TUIIOB. A3bIKa) U SI3bIKA XUMHUHU.
44 Peakuuu CymHoCcTh  peakiuii 3amemnienne | KnmaccudunmpoBars uzyuaemblie
3aMeIlEeHUs CocraBiieHne YpaBHEHUH peakumii | xumudeckue peakuny. OnuceBaTh UX €
YKa3aHHBIX tunos. /. XUMHUYECKUE | TIOMOTIBIO0 €CTECTBEHHOTO (PYCCKOTO
peaKiuu pa3InyHbIX TUIIOB. A3bIKA) U SI3bIKA XUMHUHU.
45 Peakuun obmena CymHocTh peakuuu obmeHa. [lowamue o | KnaccuduuupoBaTh n3yyaembie
cKopocmu XUMUYECKUX peaxyuil. | Xumudeckue peakuuu. OnUCchIBaTh UX €
Kamanuzamopwei. CoctaBiieHHe ypaBHEHHUH | IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
peakuuit YKa3aHHBIX TumnoB./l. | sI3bIKa) U A3bIKA XUMUH.
XHMMHUYECKUE PEAKIUN PA3IUYHBIX THIIOB.
46 Tunel XUMHAYECKHAE CBOUCTBA BOALL. THIIEI HaOiroqate ¥ ONKUCHIBATE XUMHUUYECKHAE
XUMHUYECKHUX XUMUYECKUX PEAKIUH. peakly C MOMOUIBI0 €CTECTBEHHOTO
peakuuii Ha (pyccKoro si3pIKa) U A3bIKa XUMHUU.

pUMepe CBOMCTB
BOJIbI




47 IpakTHyeckas Odopmiienue paboThI. [IpoBOAUTH XUMHYECKHE FKCIIEPUMEHTHI
padora Ne 4. HcenenoBaTh COCTaB M3yd4aeMbIX
HaGmonenus 3a BemecTB. HaOmronaTh 1 ONMUCHIBATH
W3MEHEHUSIMH, XUMUYECKHE MPOIECCHI C TOMOIIBIO
MIPOUCXOJALIUMHU C €CTECTBEHHOI'0 (PyCCKOr0) si3blKa U
rOpsIIE CBEYOiL, U A3bIKa XUMUU. JlenaTh BBIBOJIBI U3
WX OIKCaHHE. pe3yabTaTOB IIPOBEICHHBIX
HNucrpykrax mo XUMHUYECKUX
OXpaHe Tpyaa

48 IIpakTHyeckasn Odopmnenue paboThI. [TpoBOIUTE XMMHUYECKHE IKCIIEPUMEHTHI
paGora Ne 5. HccenenoBaTh COCTaB M3y4aeMbIX
[TpusHaku BemecTB. Habmro1aTh 1 ONMKUCHLIBATD
XUMHUYECKUX XUMHUYECKHE MTPOTECCHI C TOMOIIBIO
peakuuil. €CTECTBEHHOTI'0 (PyCCKOT0) si3bIKa U
HNHcTpykTax mo SI3bIKa XUMUH. J{eaTh BEIBOBI U3
OXpaHe Tpyaa PE3YIHTATOB MPOBEICHHBIX

XUMUYECKUAX

49 O060011eHne U Pemenue 3agau u ynpaxHeHUH. O0001maTs 3HaHUS U IejIaTh BHIBOIEL.
CUCTEeMaTU3aIus [ToaroroBka Kk KOHTPOJBHOM paboTe.
3HaHUH MO TeMe
«Kuaccsl
HEOPraHUYEeCKUX
BelecTB. Turbl
XUMHUYECKHUX
peaKLHi»

50 O6o00menue u [IpuMeHATh NOJydeHHBIE 3HAHUS U
CUCTEMaTHU3aLN YMEHUS [IPU PEIICHUH 3aJaHUI
3HaHUM 10 TeMe XUMHUYECKON HaIlPaBIECHHOCTH
«3menenus,

MIPOUCXOSIIHE C
BEILIECTBAMU

PactBopenne. PactBopbl. CBOMCTBA pacTBOPOB 31eKTPOJNTOB (18 yacos)




51

PacTBOopeHue kak

PactBopsl. I'mapartsl. Kpucramiorunaparsl.

[IpoBouTh HAbMIOACHUS 32

¢buzuKo- TennoBsie SABJICHUS PU PACTBOPECHUH. MOBEJICHUEM BEILIECTB B paCTBOpaAX
XUMHUYECKUN Hacpliennple, HEHACHIIEHHBIE U
rpoiiecc. NepPEHACHIIICHHBIE PACTBOPHI. 3HAYCHUE

pactBopoB./l. PacTBopenune 6e3B01HOTO

cynedara meau (I1) B Boze.

JI. TTosyyeHne KpucTaaioB coyei

(momanrHsisi mpakTHyeckas padora).

52 | DnexTponuTUYecKas DNEKTPOTUTHI u HealeKTposIuThl. | MccnenoBaTh CBOMCTBA U3ydaeMbIX

JTUCCOITHAITHS. DNEeKTPOTUTHIECKAS nucconanus. | Bemects. HabmomaTe v onmuchIBaTh
Cmenenv ouccoyuayuu. Cunbhvie u ciabvle | XAMUYECKUE MPOTECCHI C TOMOIIBIO
NEeKMPOTUMNDL. €CTECTBEHHOTO (PYCCKOT0) SI3bIKA U
SI3bIKa XUMUH. J[eaTh BEIBOBI U3
PE3YIHTATOB MIPOBEICHHBIX
XUMHUYECKUX IKCIIEPUMEHTOB.

53 OcHOBHEIE Hucconmanusa  KHCIOT, OCHOBaHMM U | JlaBaTh onpeneneHus MOHATHI
TTOJIOKEHHS TEOPUHU comeir./I. HcmpiTaHme BEMIECTB M WX | «AJIEKTPOJIUTY, «IAIEKTPOIUTHUECKAS
ANEKTPOITUTHUECKOM pacTBOpOB  Ha  3JEKTPONPOBOAHOCTH.J. | IuCcoLanusy.

JIMICCOLIMAIIUU [Ipumeps! peakuyu, UayIKME 10 KOHIA.
54 HNonnsie CymHOCTh peakiuii MOHHOTO oOMeHa W | XapaKTepH30BaTh PEAKIIMH B PAaCTBOpPAX
YpaBHEHHUS. ycinoBusi ux nporekaHus. CocTaBiieHHE | AIIEKTPOJIUTOB.
NOJIHBIX M COKpPAIlEHHBIX  HOHHBIX
ypaBHEHUH peaKkui. Tabnuna
pacTBOPUMOCTH  KHUCJIOT, OCHOBaHUN U
COJIEH B BOJIE.
55 Kucnorsl ux Onpenenenue KUCIoT Kak dJEKTPOTUTOB. UccnenoBath CBOMCTBA pacTBOPOB

Kiaccuukanusi,
CBOMCTBa

Knaccndpnxaunﬂ KHCJIOT IIO pa3JINYHbIM
IIPHU3HAKAM.

QJICKTPOJIMTOB.
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Kucnorer ux
KI1accuuKanus,
CBOMCTBa

TunuuHbIe CBOMCTBA KUCIIOT:
BSaHMOHeﬁCTBHe ux ¢ MC€rajlylaMu,
OCHOBHBIMH OKCHUJaMH, OCHOBaHUAIMHU U
cossimMu. Psin Hanpspkenust metayuios.JI. 8.
Peakunu xapaktepHbIe 1JI pacTBOPOB
KHUCIIOT (COJISTHOM M CEpHOM )
IPUHA]ICKHOCTH BEIIECTB K KIIACCy
KHCJIOT.

HccenenoBars CBOMCTBA PACTBOPOB
JIIEKTPOJIUTOB.

57 OcHoBaHus uX Onpenenenre OCHOBaHUHN Kak HccenenoBaTth CBOMCTBA PaCTBOPOB
KJ1acCUpUKaIus, anexktponutoB. Knaccuduxanms AIIEKTPOJIUTOB.
CBOMCTBA OCHOBaHUH.
58 OcHoBaHus UX TunnuHble CBOMCTBA OCHOBAHHUI; HccenenoBaTth CBOMCTBA PaCTBOPOB
Kiaccudukaus, B3aMMOJICHCTBUE C KUCIOTaMH (pEaKIIus 3JIEKTPOJIUTOB.
CBOMCTBA HENUTpalu3alnn), B3aUMOJICHCTBUE
1IeJIoyeil ¢ pacTBOpaMu COJIEH M OKCUAAMHU
HeMeTaioB. Pa3noxkeHne HepacTBOPUMBIX
ocHoBaHMi.JI.9. peaku XxapakTepHbIie
JUISl paCTBOPOB LIETOYEH
JI.10. mony4yeHue u CBOMCTBA
HEpPaCTBOPUMOTO OCHOBAHMSI.
59 Comu ux OnpeneneHue coJie Kak 3JIEKTPOJUTOB. UccnenoBath CBOMCTBA N3y4aeMbIX
KJ1acCU(pUKAIHL XHUMHUYECKUE CBOMCTBA COJIEH, BeuiecTB. HaGmonaTe 1 onuceIBaTh
CBOMCTBa 0COOCHHOCTH B3aUMO/ICUCTBUS C XUMHUYECKHE MPOUECCHI C TOMOIIBIO

MeTayuiaMu. B3auMmonencTsue ¢
KHCIIOTaMU, IIeJI0YaMH B coJisiMu (paboTa ¢
Ta0JIHMIICH paCTBOPUMOCTH )

€CTECTBEHHOTO (PYCCKOTO0) SI3bIKA U
sI3bIKa XUMUH. JleTaTh BHIBOIBI M3
pE3y/IbTaTOB MPOBEICHHBIX
XUMHUYECKHUX IKCIIEPUMEHTOB.




60 Comn ux cBoiicTBa Omnpenenenue coiell Kak 31EKTPOIUTOB. HccnenoBaTh CBOWCTBA N3y4aeMBbIX
XUMHUYECKHE CBOMCTBA COJIEH, BemiecTs. HaOmonaTh U ONKCHIBaTh
0COOEHHOCTH B3aMMOICHUCTBHS C XMMHUYECKHE MTPOLIECCHI C TOMOLIBIO
MeTauiamMu. Bzanmoneicreue ¢ €CTECTBEHHOI'0 (PyCCKOr0) si3blKa U
KHCJIOTaMHU, 11e€JI0YaMH U cosisiMHU (paboTa ¢ | si3bIka XUMUU. JlenaTh BHIBOJBI U3
TabIuLEel paCTBOPUMOCTH) pe3yIbTaTOB IIPOBEIECHHBIX

XMUMHUYECKHUX IKCIIEPUMEHTOB.
61 Oxcuppl, UX CocTaB OKCH/I0B, UX KJIacCUPUKAIUA HcenenoBath CBOMCTBA N3Y4aeMbIX
Kiaccuduranusi, HecoJieo0pa3yrolue u cojieoopasyroime BEIIIECTB.
CBOMCTBA (kucnoTHble U OCHOBHBIE). CBOMCTBA
KHUCJIOTHBIX U OCHOBHBIX OKcuoB JI. 12.
Peakuuu xapakrepHble A1 OCHOBHBIX
OKCHUJIOB
JI. 13. Peakunu xapaktepHble 1
KHCIIOTHBIX OKCHJIOB
62 IIpakTuyeckas Odopmnenue padboTsl [IpoBOAUTE XUMHYECKHE IKCIIEPUMEHTHI
pabora Ne6 HccenenoBaTh COCTaB M3ydaeMbIX
CBoiicTBa KHCIIOT, BemiecTs. HaOmronaTe U OMMMCeHIBATH
OCHOBaHMMH, OKCU/IOB XUMHUYECKHE IPOLECCHI C TOMOIIBIO
U COJICH. €CTECTBEHHOTO (PYCCKOTO) SI3bIKA U
WHcTpykTax 1o A3bIKa XUMUH. JlenaTh BBIBOBI U3
OXpaHe Tpyaa pe3ynbTaTOB MPOBEJEHHBIX
XUMHUYECKUX
63 ['eneTnueckas BrinonHenue ynpaxHeHUH Ha HabmronaTh 1 onuchIBaTh XMMHYECKHE
CBSI3b MEXKIY IeHEeTUYECKyIo cBA3b. [loHsTHE O IPOLIECCH] ¢ HOMOIBIO €CTECTBEHHOTO
KJ1accaMu IeHETUYECKOH CBA3M U T€HETHUYECKHX (pyccKoro) sA3bIKa U s3bIKa XUMUH.
HEOPraHU4eCKUX psiiax METaJuIoB M HEMETAJLUIOB

BCIICCTB
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IIpakTH4eckas
padora Ne 7.
Pemenue
AKCIIEPUMEHTAIBHBIX
3ama4 MHCTpyKTa)x
10 OXpaHe TpyAd

Odopmienue paboThI

[IpoBOAUTh XMMHUYECKUE IKCIICPUMEHTHI
HccenenoBaTh coCTaB M3yd4aeMbIX
BeniecTB. HabmonaTh u onuceiBaTh
XUMHUYECKHE TPOIECCHI C TOMOIIBIO
€CTECTBEHHOI'0 (PyCCKOr0) si3blKa U
s3bIKa XUMUH. JleTaTb BEIBOIBI M3
pE3yaBTATOB MPOBEICHHBIX
XUMHYECKUX

65 OKuCAUTENBHO- [TonsiTHE OKMCTIEHNE U BOCCTAHOBJICHHE, XapakTepu30oBaTh yCIOBUS TEUECHUS
BOCCTAHOBUTEJIbHBIE OKHUCJIMUTEIN U BOCCTAHOBUTEINH, OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuu OTIpe/IeNIEHUE CTETIEHU OKUCIIEHUS peaxuuii.

JJIEMEHTOB.

66 VYpaxHeHus B VYrpaxxHeHus B COCTABICHUN [IpuMeHATH OTy4YEHHBIE 3HAHUS U
COCTAaBJIEHUU OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX YMEHHMSI IPU PELIeHUH 3a/1aHui 1o
OKHCIIUTENBHO- peakui OBP.

BOCCTAHOBHUTEIBHBIX
peaKuuit

67 CBoiicTBa KHUCJIOT, VYhpaxxHeHus B COCTaBICHUN [IpuMeHATh NOJy4EHHBIE 3HAHUS U
couseit B ceete OBP OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX YMEHHUS TIPU PEUICHUH 3aJaHul 10

peaKuuit OBP.
68 O0600menue u Pemenue pacueTHbIX 3a/1a4 Ha BeIUUCIIeHUE | [I[pUMeHATh NOJydeHHbIE 3HAHUS U

CHUCTEeMaTH3aIHs
3HAHHH 10 TEME,
pereHne pacueTHbIX
3a7a4

10 YPAaBHEHUSM pEaKIuil.

YMEHHUSI IPU PELICHUH 3a/IlaHui
XUMHYECKON HaNpaBlIeHHOCTU
3akperieHre Marepuana




Temartnueckoe muanupoBanue Xumus 9 kinacc 66 4, 2 4 B HEZEII0)

Ne Paznen / Komnue Conepxanue XapakTepucTrKa OCHOBHBIX BUJIOB
ypoka Tema ypoxka CTBO JIEATEIIbHOCTH
4acoB
IloBTOpEHME OCHOBHBIX BOIIPOCOB Kypca XMMHH 8 Ki1acca M BBeJleHHe B Kypc 9 kiacca (6 yacoB)

1. | XapakrepucTuka 1 XapaxkTepucTuka 3jeMeHTa 1o ero | [IpumeHsTh noixydeHHbIe 3HAaHUS U YMEHUS
XUMHUYECKOTO MIOJIOKEHHUIO B IEPUOJMYECKOM CHUCTEME | IIPU PEIICHUH 3aJaHUI XUMHYECKOU
JJIEMEHTA xuMHueckux 3nemeHToB [I. V1. MenzeneeBa. | HarpaBJI€HHOCTH 3aKkperuieHne Marepuala
HNHcTpykTaxk 1o XapakTepu3oBaTb XUMUYECKHUE IIEMEHTBI
OXpaHe Tpyaa MaJbIX EPUOIOB M0 UX MOJI0KEHUIO B

NIEPUOINYECKON CHCTEME
CaoiicTBa OKCHJIOB, 1 CBoiicTBa OKCH/IOB, KUCJIOT B cBeTe Teopuu | [IpuMeHSATh MoaydeHHbIE 3HaHUS U YMEHUS
2. | Kucinor JNEKTPOJIUTHYECKON JUCCOLMAUN U IIPU PELICHNHN 3aJaHU XUMHAYECKOU
MIPOLIECCOB OKHUCIEHUS-BOCCTAHOBIICHHUSL. HANpPaBJIEHHOCTH 3aKperjieHue Marepuaia
CaoiicTBa 1 CBoiICTBa OCHOBAHMII U COJIEN B CBETE [IpuMeHATh MOTy4YEHHbIE 3HAHUS U YMEHUS
3. | ocHOBaHHil, coneun TEOPHUH DIEKTPOJUTUUECKON AUCCOIMALIMM U | IIPU PEIICHUH 3aJaHU XUMUYECKOM
IIPOLIECCOB OKHUCIECHUSA-BOCCTAHOBIICHHUSI. HAIPABJICHHOCTH 3aKpeIlJICHUE MaTepuaia
I'eneTnueckue psbl 1 I'enernueckue pAnel MeTauia U HeMeTauia. | [IpuMeHATh noydeHHbIE 3HAHNSA U YMEHUS

4. | meTamios, MIpY PEUICHUH 3aJJaHUN XUMUYECKON
HEMETAJIOB HAIPAaBJICHHOCTH 3aKpeIlJICHUE MaTepuaia
Ilepexonnblit 1 [TonsiTve 0 mepexoAHbIX d1eMeHTax. | MccienoBaTh CBOMCTBA N3y4aeMBbIX BEIIECCTB
AJIEMEHT. AMdoTepHOCTS. I'enernueckuit pan
AMdoTepHOCTD IIEPEXOTHOTO JIEMEHTA.

JlabopaTopHblii ONBIT. 1.
[Tonyuenune TUAPOKCUAA  LHMHKA WU

HCCIICAOBAHUC €I'0 CBOMCTB.




IIepnonnueckuit [Tepuonnueckuit 3aKOH u | IIpuMeHATH NOJydEeHHBbIE 3HAHUSA U YMEHUS
3aKOH U nepuoAnyYecKas  CUCTEMa  XUMHUYECKUX | [PHU PEIICHUH 3aJaHUI XUMHUECKOU
MIEPUOANYECKAS sanementoB JI. M. MengeneeBa B cBeTe | HaIpaBIEHHOCTH 3aKpeIICHUE MaTepraia
6. | cucrema /[I. . YYEHHsI O CTpOeHUM aTtoMa. VX 3HaueHue.
MeHieneena.
Metasibl (18 yacoB)
[Tonoxenue [TonoxxeHne MeTayuIOB B TMEPUOIUYECKOM | XapaKTepu30BaTh XMMUYECKUE HIEMEHTHI
METAJIJIOB B cucteMe XuMuueckux osnemeHTtoB [[. WM. | Mambsix mepuooB MO MX MOJIOKEHUIO B
MEPUOTNYECKOMN MenneneeBa. O0mue pU3MYECKUEe CBOMCTBA | TMEPUOIUYECKON CUCTEME
cCUCTEME MetauioB. JlaGopaTropHbie ONBITHI 2.
J..Menneneesa. O3nakoMmieHue ¢ oOpa3iiaMu METaJIJIOB.
7. | O6mume pusznueckue
CBOICTBa METAJJIOB
8. CrutaBel CmmaBel, UX CBOMCTBA U 3HAUCHHE. UccnenoBaTh CBOMCTBA N3y4aeMbIX BEILIECTB
Jdemoncrpanuu. OOGpasiibl CIUTaBOB.
XUMUYECKHE Meraimnueckass  kpuctamumyeckas | MccimemoBaTh CBOMCTBA M3y4aeMbIX BEIIECTB
CBOMCTBa METAJUIOB pelieTka M MeTajulnyeckas xumuueckas | HaOnromaTh ¥ ONMCHIBaTH XUMUYECKUE
9. CBS3b. MIPOLIECCHI € MTOMOILBIO €CTECTBEHHOTO
(pycckoro) si3bIKa M SI3bIKa XUMUU.
XUMHUYECKHE XHUMHAYECKHAE CBOMCTBA METAJIOB KaK UccnenoBaTh CBOMCTBA U3y4aeMbIX BEILIECTB
CBOMCTBa METAJLJIOB. BOCCTAHOBUTEJIEH. DIEKTPOXUMUYECKUM HabronaTh ¥ ONKCHIBATH XUMUYECKHE
Psin aktuBHOCTH PAI HAIPSKEHUI METaJUIOB U €ro IIPOLIECCHI € MTOMOILBIO €CTECTBEHHOTO
METAJIJIOB UCII0JIb30BaHUE VISl XapaKTEPUCTUKU (pycckoro) s3bIKa U 3bIKa XUMHUU.
XUMHUYECKUX CBOMCTB KOHKPETHBIX
10. MmeTaisioB. JlaGopaTopHblie onbIThI. 3.
B3anmojelicTBre METAIJIOB C pacTBOpPaMu
KHUCIIOT U COJIEH.
Mertanibl B CriocoOblI MoTy4eHus: METaJlJIOB: MHPO-, OnuceiBaTh CBOMCTBA U3y4aE€MbIX BEIIECTB Ha
11. | mpuponae, oOriue TUAPO- U DJIEKTPOMETAILUTYPTUsl. OCHOBE HaOIOIEHUH 32 UX MPEBPAILEHUSIMU

COCOOBI MOTyYEeHUs
METaJIJIOB




12.| OOmmwme noHsATUs 0 Koppo3sust MmeTasioB 1 criocoobl 60pbObI ¢ HccnenoBaTh CBOWCTBA N3y4aeMBbIX BEIIECTB
KOPPO3UHU METAIJIOB HEM

[lenouneie Metamet - B mpupone.  OoOmue | MccnenoBaTh CBOMCTBA M3ydaeMbIX BEIICCTB

METaJLJTBI cnocoObl ux nonydeHus. CtpoeHre aToMOB. | ONMUCHIBATH CBOMCTBA M3y4aeMbIX BEIICCTB HA
[[lemounble MeTAIIBI — MPOCTHIC BEIIECTBA, | OCHOBE HAONIOACHUH 32 UX MPEBPALICHUSIMU
uX (PU3MYECKUe U XUMHUYECKUE CBOMCTBA.

13. JdemoncTpanuu. O06pa3ibt
IICIOYHBIX MeTaJuiIoB  B3ammognelcTBre
HATpus, JIUTUS € BOJIOM.

Coenunenus Baxueiime coeTMHEHNS IETOYHBIX UccnenoBaTh CBOMCTBA N3y4aeMbIX BEILIECTB
HIETOYHBIX METaJIJIOB — OKCHUJIBI, THAPOKCUIBI ¥ cOTM | ONHUCHIBaTh CBOMCTBA M3y4aeMbIX BEIIECTB Ha
METAIIJIOB (x1opuabl, kKapOOHATHI, CyIb(haTHI, OCHOBE HaOJIOIEHUH 32 WX MPEBpaIEHUsIMU

14. HUTPATHI), UX CBONCTBA U IPUMEHEHHE B
HapoJIHOM xo3siicTBe. Kanuiinbie
yioOpeHust

Oo6r1mas Crpoenne artomoB. IllemouyHo3emenbHbie | MccnenoBaTh CBOMCTBA H3y4aeMbIX BEIIECTB
XapaKTepUCTUKA MeTaJUIbl — MpOCThle BemecTBa, HX | ONUCHIBaTh CBOMCTBA U3y4aeMbIX BEIIECTB Ha
3JIEMEHTOB [IABHOU ¢buznueckue W XMMUYECKHE CBOWCTBA. | OCHOBE HAOINIOACHUHN 32 UX MPEBPAILEHUSIMU
noarpynmsl 11 Jdemoncrpauuu. Bzanmoaeicteue Kaibius

15. | rpynmnsl ¢ Bojoi. JlaGopatopHble omnbITHL. 4.
OszHakomiieHHe ¢ oOpa3uaMu IPUPOTHBIX
COEJIMHEHUI: a) HATpUS;

Baxueiimue Baxueiime coenuHeHusa UccnenoBaTth CBOMCTBA U3y4aeMbIX BEIIECTB
COEIMHEHUS HIEJIOYHO3EMEIIBHBIX METAJUIOB — OKCUABI, | ONHMCBIBATH CBOMCTBA N3Y4a€MbIX BELIECTB HA
LIEJI0YHO3EMEIIBHBIX TUAPOKCUABI M COJH (XJIOPUAbI, KApOOHATHI, | OCHOBE HAOMIONEHMI 32 X MPEBpaIlCHUIMU

16. | meTamios HUTPATHI, cyabdhaTsl U pocdaTsl), UX

CBOICTBa U MPUMEHEHUE B HAPOJHOM
XO3IUCTBE




AJITOMUHUAI 1 €10

Crpoenue aToMa, ¢busnveckue u

HccenenoBaTh CBOMCTBA N3Y4acMbIX BEILIECTB.

COCIMHEHUS XUMUYECKHE CBOMCTBA MPOCTOrO BemlecTBa. | ONMUCHIBaTh CBOMCTBA U3y4aeMbIX BEILIECTB Ha

CoenvHEeHHS QIIOMHHHS — OKCHJI U | OCHOBE HAOIIOJCHUN 33 UX MPEBPAICHUSIMU
TUAPOKCUA, WX aM(OTEpHBIH XapakTep.
Baxwueiimue conu anmomunus. [Ipumenenne
ATIOMUHHUS " ero COCJIMHEHUM.
JlaboparopHublie onbIThbl. 4. O3HAKOMIIEHUE
¢ oOpasnamMu TPUPOIAHBIX COCAUHEHHUH B)

17. ATIOMWHUS 5. Tlonydyenue rugpokcuaa
QATIOMUHMSI M €r0  B3aUMOJCHCTBHE C
pacTBOpaMu KHUCIIOT M IIEJI0YEH.

XKeneso, ero Crpoenue aToma, buznveckue u | MccrnenoBarh cBOMCTBA H3y4aeMbIX BEIIIECTB.

CTpPOCHHE, XUMUYECKHE CBOMCTBA MPOCTOTO BemiecTBa. | OMUCHIBAaTh CBOMCTBA M3y4aeMbIX BEIIECTB Ha
18. | dbusuveckue u JlabopaTropHubie onbIThbl. 4. O3HAKOMJIEHHE | OCHOBE HAOMIONEHUH 32 X MTPEBPAIICHUSIMHU

XUMUYECKHE ¢ oOpa3uamMH MPHUPOJHBIX COETUHEHHH T)

CBOICTBA JKelesa.

T'enetnueckue I'enernueckue  psiabl Fe* u  Fe®, UccnenoBaTh CBOMCTBA N3y4a€MbIX BEILIECTB.
psansl sxenesa (1) u KauectBenHple peakimu Ha Fe?* m Fe®'. | OnmchIBaTh CBOMCTBA H3ydaeMBIX BEIIECTB HA
xenesa (I11). Baxneimme comm  kene3a. 3HaueHUE | OCHOBE HAOMIONEHUH 3a MX MPEBPAIICHUSIMHU
Baxueiue conu JKeje3a, €ro COCIUHSHHMHM W CIIAaBOB B
xKenesa pupoie u HapOJHOM X03s1iicTBE.

Hdemoncrpauuu. I[lonydeHune rUAPOKCUIOB
19. xenesa (1) u (11).

JlaGopaTopHble onbIThl 6. KauecTBeHHbIE

peaKIy Ha MOHBI Fe**u Fe®

IpakTuyeckast Odopminenue padboTsl [TpoBOIUTE XMMHUYECKHE IKCTIEPUMEHTHI
padora Nel HccnieioBath cOCTaB U3y4aeMbIX BELIECTB.
«Ocy1ecTBieHne HabmronaTh ¥ ONMChIBAaTh XUMUYECKHE
LENOYKHU MIPOLIECCHI C TOMOIIBIO €CTECTBEHHOTO

20. | XuMHUYEeCKUX (pycckoro) si3bIka U si3bIka XUMuU. JlenaTthb
MIpeBpaleHUu BBIBOJIBI M3 PE3YJIbTaTOB POBEACHHBIX

MCTaJIJIOB.

XUMHUYCCKUX




IIpakTnueckas Odopmnenue paboTbI ITpoBOUTE XMMHUYECKHE IKCIIEPUMEHTHI
padora Ne2 HcciienoBath cOCTaB M3y4aeMbIX BELIECTB.
"Tlonyuenue Habuto1aTh ¥ onuchIBaTh XUMUYECKHE
COEIMHEHU N IIPOLIECCHI ¢ IOMOIIBIO €CTECTBEHHOTO

21. | meTaymioB u (pycckoro) s3bIKa U sfi3bIKa XUMUU. JlenaTh
U3y4eHUe UX BBIBO/JIbI U3 PE3YJIbTaTOB IIPOBEACHHBIX
CBOMCTB" XUMHUYECKHAX
IIpakTnueckas Odopmienue paboThI [TpoBOIUTE XMMHUYECKHE IKCTIEPUMEHTHI
paGora Ne3 HccrienoBaTh COCTaB M3y4aeMbIX BEIIECTB.
«Pemrenne Habuto1aTe ¥ onuceIBaTh XUMHUYECKHE
AKCIEPUMEHTAIBHBIX MPOLIECCHI C TOMOIIBIO €CTECTBEHHOTO
3a/1a4 Ha (pycckoro) si3bIKa U si3bIKa XUMUU. JlenaTh

22. | pacrio3HaBaHUE U BBIBO/JIbI M3 PE3YJIbTaTOB IIPOBEACHHBIX
MOJTy4YeHUe XUMHYECKHUX
BEILIECTBY

23. | O606meHue u [TpyMeHsTH MoJTydeHHbIE 3HAaHUS U YMEHUS
cucTeMaru3anus IIPU PELICHNH 3aJaHU XUMHUYECKOU
3HAHUM 1O TeMe HaIpaBJIEHHOCTU 3aKpEIUICHUE MaTepuaia
KoHTponbHas [TprMeHATH MOJTydEHHbIE 3HAHNUS U YMEHUS
pabota MIpY PEUICHUH 3aJJaHU XUMUYECKOU

HalpaBJIEHHOCTH 3aKpenjieHue Marepuania
24,

Hemerasubl (24uaca)




Hemeraiuisl: atomsl Obmas XapakTtepuctuka | MccienoBars cBOMCTBA U3y4aeMBbIX BEILIECTB.
U IPOCTHIE HEMETAJUJIOB: MOJIOKEHHE B mepuoaudeckoi | OnuchiBaTh CBOMCTBA U3y4aeMbIX BEILIECTB Ha
BEILIECTBA. cucreme JI. . MenaeneeBa, 0COOCHHOCTH | OCHOBE HAOIIOACHUH 32 MX MPEBPALICHUSIMHI
CTpOEHUs aTOMOB, AJIEKTPO -
OTPHIIATEIILHOCTD KaK Mepa
CHEMETALTUYHOCTH, psn
NIEKTPOOTPHULIATENBHOCTH.
Kpucrannumueckoe ctpoeHrne HEMETaIOB —
MIPOCTBIX BewiecTB. AymoTponusa. Puznuec-
25. KHe CBOIiCTBa HEMETAJIJIOB
OTHOCUTENHHOCTh ~ TOHATHH  «METaJlD»,
«HEMETaJ».
Bomopon [Tomoxenne B mnepuoanueckod cucreme | McciaenoBarh CBOMCTBA M3ydaeMbIX BEIIECTB.
xuMuueckux 3emeHToB J. 1. MenneneeBa. | OnucbiBaTh CBOMCTBA M3y4aeMbIX BEIIECTB Ha
26. Crpoenue atoMa U MOJeKyabl. Pu3nyecKkue | 0CHOBE HAONIOAEHUH 3a UX MPEBpaIEHUSIMU
W XHMHUYECKHE CBOWCTBAa BOJIOPOJA, €ro
MOJTydeHUE U TPUMEHEHHE.
l"astorensr Crpoenue atomoB. [IpocTeie BemectBa, ux | MccienoBaTh CBOMCTBA M3y4aeMbIX BEIIECTB.
(bu3uYecKre U XUMUYECKHUE CBOMCTBA. OnuceIBaTh CBOMCTBA U3YyYaEMBbIX BEIIECTB HA
27. JemouncTpanun. O0pasisl raloreHoB — OCHOBE HAOJIOACHUH 32 UX MPEBPALICHUSIMH
MpoCThIX BemiecTB. OO0pa3iibl PUPOIHBIX
COCJIMHEHMH XJI0pa
Coenunenus OcHoBHBIE COEJIMHEHHUS rajioreHoB | MccnenoBaTh CBOMCTBA M3y4aeMbIX BEILIECTB.
rajioreHoB (ramoreHoBOJOpO/IbI U TaloreHuzbl), ux | ONUCHIBaTh CBOICTBA M3y4yaeMBbIX BEIIECTB Ha
28. cBoiictBa. JlaGopaTropHble ONBITHI. /. | OCHOBE HAONIONCHUN 32 UX MPEBPAILCHUSIMU

KauecTBennas pCaKuud Ha XJIOpUIA-HUOH.




[lonyuenue

KauectBenHnas pCaKnus Ha XJIOPUI-HUOH.

HccenenoBaTh CBOMCTBA N3Y4acMbIX BEILIECTB.

raJiOre€HOB. Kpatkue cBenenus o xjope, Opome, ¢prope u | OnuchIBaTh CBONCTBA H3y9aeMbIX BEIIECTB Ha
buonoruueckoe uoje. [IlpumeHeHne rajJjoreHoB U ux OCHOBE HaOIIOIEHUH 32 UX MPEBPALICHUSIMU
3HAYEHUE U COCIMHEHUI B HAPOJHOM XO35KCTBE.

29. | mpuMeHeHue
raJiOTeHOB U UX
COEIMHEHUI

30. | Bosnyx. Kucmopon. Crtpoenue aToma, aJutoTpomnus, cBoiictea | MccnenoBaTh CBOMCTBA U3y4aeMbIX BEILIECTB.
O30H MIPUMEHEHHE OrnuceIBaTh CBOMCTBA U3y4aE€MbIX BEIIECTB Ha

OCHOBE HAOJIOACHH 32 UX MPEBPALIECHUSIMH
Cepau ee Crpoenue aroma, amiorponus, | MccienoBaTrh cBOWCTBa H3y4aeMBbIX BEIIECTB.
COCTMHECHUS CBOWCTBA W TMpPUMEHEHHE pomMOnYeckoil | OMHUCHIBaTh CBOMCTBA N3Y4aeMbIX BEIIECTB HA
ceppl. Oxcugsl cepel (IV) u (VI), ux | ocHoBe HaONMOAEHUH 32 UX MPEBPALLIEHUSIMU
MOJy4eHUe, CBOWCTBA H TPUMEHEHHE.
CepoBoiopofiHasE M CEpPHUCTAs KHUCIOTHI.
31. Jdemoncrpaunu. B3anmopeiicTBue cepsl ¢
MeTaJlJlaMH, KHCIIOPOJIOM. OO6pa31s
MIPUPOJHBIX COETMHEHUN Cepbl,
Cepnas kuciora. CepHas KHUCJIOTa U €€ COJIM, UX IpuMeHeHne | MccienoBaTh CBOMCTBA M3y4aeMbIX BEIIECTB.
B HApOJHOM X03siiicTBe. KauecTBeHHast OnuceIBaTh CBOMCTBA N3YyYaEMBbIX BEIIECTB HA
32. peakuus Ha cynbdar-uoH. JlabopaTopHble | OCHOBe HAOIIONEHUIT 32 UX MTPEBPALLICHUSIMHU
onbIThl 8. KauecTBeHHas peakius Ha
cynbdaT-uoH.

OkucnuTeabHbIe CBolicTBa KOHLEHTpUPOBaHHOM  cepHoil | MccienoBaTh CBOMCTBA M3y4aeMbIX BEIIECTB.
CBOICTBa cepHOU KUCJIOTHI B3aUMOJIEHCTBUE C MeTaulaMd U | ONHUCHIBaTh CBOICTBA M3y4aeMBbIX BEIIECTB Ha
KHUCIIOTBI. HemeTtaiamu  Jlemoncrpamuu. OOpa3ibl | 0CHOBE HAONIOACHUMN 3a UX MPEBpallleHUIMU

33. | IloBTOPHBIIA BOKHEHUIIUX JUIi HApPOJHOTO  XO3sICTBa
HUHCTPYKTaX 10 cynbhaToB
OXpaHe Tpyaa
34.| Asor CrpoeHue atoMa M MOJIEKYNbI, CBOMcTBa | MccienoBaTh CBOMCTBA U3y4aeMbIX BELIECTB.

IMPOCTOI0 BCUICCTBA.

OnuceIBaTh CBOMCTBA N3y4aeMBbIX BEIIECTB HA
OCHOBE HAOJIOICHUH 32 UX PEBpaIEHUSIMU




35.| AmMmuak AMMMaK, CTpOCHHE, CBOMCTBA, ModyyeHue u | McciienoBarh CBOMCTBA H3y4aeMbIX BEILIECTB.
MIPUMEHEHHUE. OrnuceiBaTh CBOMCTBA U3y4aE€MbIX BEIIECTB Ha
OCHOBE HAOIIONCHHI 32 UX MPEBPAIICHUSIMU
Conn amMmmoHU Conu amMoHMs, uX cBoicTtBa U | MccienoBaTh CBOWCTBA H3y4aeMBbIX BEIIECTB.
npumenenne. Oxkcuabl azota () u (1V). | OnuceiBath CBOICTBA M3y4aeMbIX BEIECTB Ha
36. JlaGopaTopubie onbIT 9. Pacno3naBanue | OCHOBe HAOMIONCHUH 32 MX MPEBPALICHUSIMHI
COJIEW aMMOHHSL.
Kucnopoansie A30THasT KHCI0Ta, €€ CBOMCTBA U HccnenoBaTh CBOMCTBA N3y4aE€MbIX BEILIECTB.
COEIMHEHMS a30Ta. npuMeHenne. HutTpatel 1 HUTPUTHI, OrnuchIBaTh CBOMCTBA U3y4aE€MbIX BEIIECTB Ha
37.| A3oTHas KuciI0Ta U npo0ieMa ux coAep KaHusl B OCHOBE HaOJIOIEHUH 32 UX MPEBpaIlEHUIMU
€€ COJIH. CEIIbCKOXO035MCTBEHHOW MPOAYKIUH.
A30THBIE y10OpEeHMUSI.
OKucauTenbHbIC CaolicTBa KOHIIEHTpUpOBaHHOM | MccmenoBaTh CBOMCTBA N3y4aeMbIX BEILIECTB.
CBOMCTBA a30THOM AQ30THOM  KHUCJIOTBI  B3auMOJEHCTBHE C | ONMCBIBATH CBOMCTBA N3y4aE€MbIX BELIECTB HA
KHUCIIOTBI MeTasilaMu u HEMeTaJllIaMH | OCHOBE HaOMIONEHUH 32 UX MPEBPAILICHUSIMU
JdemoHcTpanmnu.
B3aumopeiictBrue KOHIICHTPUPOBAHHOM
38. AQ30THOM KHUCIOTHI ¢ Meapto.  OO0pasibl
BOXHEUIIUX JJI1 HApPOJHOTO XO35MCTBA
HUTPATOB
docdop Crpoenue aroma, amloTponus, cBoiicTBa | MccienoBaTh CBOMCTBA M3y4aeMbIX BEIIECTB.
39. o6emoro u  KpacHoro  ¢ocdopa, ux | OnuceiBaTh CBOICTBA M3y4aeMBbIX BEIIECTB Ha
IIPUMEHEHHE O6pa3ibl MPUPOJIHBIX | OCHOBE HAOMIOACHMI 32 X MPEBpAIlCHUIMU
COEeIUHEHNN
40.{ CoenuneHnus OcHoBHbIe coenuHeHus: okcul hocdopa HccnenoBaTh CBOMCTBA N3y4aeMBbIX BEIIECTB.
docdopa (V), oprodochopras kuciaora u Gpocdarsi. OnuceiBaTh CBOMCTBA U3y4aEeMbIX BEIIECTB Ha

®dochopubie y1oOpeHus.

OCHOBC Ha6J'IIOI[eHI/II71 3d UX IMPCBPAIICHUAMUA




VYoepon

Yrunepon. Crpoenue  artoma,
QUIOTPOTIHS,  CBOWCTBA  QJUIOTPOITHBIX
MOIU(pHUKAIUH, MIPUMEHEHUE.
JdemoHcTpanmnm.

[Tornomenue yriem PacTBOPEHHBIX

BCIIIECTB MJIM Ta30B. BoccTraHoBiaeHHE Meou

HccenenoBaTh CBOMCTBA N3Y4acMbIX BEILIECTB.
OnuceiBaTh CBOMCTBA HN3y4aCMbIX BCUICCTB HaA
OCHOBE HAOIIONCHHI 32 UX MPEBPALICHUSIMA

41. u3 ee okcyaa yrieM. OOpasibl IpUPOIHBIX
COCIMHEHUH Yriepoaa

Kucnoponnsie Oxcupnsl yrnepoaa (1) u (1V), ux | UccnenoBaTh cBOWCTBA H3y4aeMBbIX BEIIECTB.
COEIMHEHUs cBoiictBa u mnpumeHeHue. KauecTBeHHas | OnuchIBaTh CBOICTBA M3y4aeMBbIX BEIIECTB HA
yriepoja peakuus Ha yriekucaelii ra3. KapOoHartel: | 0oCHOBE HAOMIONEHUI 3a UX MPEBPAICHUSIMU

KaJbIIUT, COJa, MOTall, WX 3HA4YeHHE B
MIpUPOJIE U KU3HU yeroBeka. KauecTBeHHas
peakuusi Ha kapOoHaT-uoH JlaGopaTtopHble
onbIT 10. [lonydyenue yriaekucioro rasa u

42. ero pacno3naBanue. 11. KauecTtBennas
peakus Ha KapOOHAT-HOH.

IpakTnyeckas Odopmnenue paboTsl [TpoBOIUTE XMMHUUYECKHE SKCTIEPUMEHTHI
padora Ned HccenenoBaTh COCTaB M3y4aeMbIX BELIECTB.
«[lonyuenue, HabronaTh ¥ ONKCHIBATE XUMUYECKHE
coOupanue u IIPOLIECCHI C TOMOIIBIO €CTECTBEHHOTO

43. | pacno3HaBaHUE (pycckoro) si3bIka U si3bIka XUMUU. JlenaTh
ra3oB» BBIBOJIbI M3 PE3YJIbTaTOB IPOBEACHHBIX
XUMHUYECKUX
Kpemuuii u ero Crpoenue aToma, Kpuctaymueckuii | MccienoBaTs CBOMCTBA M3y4aeMbIX BEIIECTB.
COEIMHEHUS KpEeMHHII, ero cBoiicTBa W mpuMeHeHue. | ONUChIBaTh CBOIMCTBA N3y4aeMBbIX BEIIECTB Ha
Oxcun xpemuus (IV), ero mnpupoaHsie | 0CHOBE HAONMIOACHUN 32 UX MPEBPALICHUSIMU
44, Pa3HOBHUIHOCTH. JlemMoHcTpanuu.
O6pas3iibl MIPUPOAHBIX COCIMHEHM I

KpEMHHA.




Cunukarsas

Cunukatel. 3HAUYCHHE COCZ[PIHCHPIIZ

HccenenoBaTh CBOMCTBA N3Y4acMbIX BEILIECTB.

MIPOMBILIUIEHHOCTb. KpPEMHHSI B JKMBOM M HEXUBOU mpupoje. | OnuceiBaTh CBOMCTBA U3y4aeMbIX BEILIECTB Ha
[loHsiTHE O CHUIIMKATHOM MPOMBIIUIEHHOCTH. | OCHOBE HAOIIOICHUH 32 UX MPEBPALICHUSIMHU
JdemoncTpanuu. OO6pa3upl  cTekia,
KepaMHKH, 1leMeHTa. JlabopaTopHbie onbIT
12.  OsHakomyieHHE€ €  NPUPOJHBIMU
CHJIMKaTaMH. 13.  OzHakomieHHE C
MPOAYKIMEN CUJIMKaTHOM
45. MPOMBIIIEHHOCTH.

IpakTuyeckas Odopmnenue paboTs [TpoBOAUTE XUMHYECKHE FKCTIEPUMEHTHI
pabora Ne § HccnenoBaTh COCTaB M3y4aeMbIX BELIECTB.
«Pemenue HalnronaTth 1 OMUCHIBATH XUMUYECKHE
AKCIIEPUMEHTAITBHBIX IIPOLIECCHI C TOMOIIBIO €CTECTBEHHOTO

46. | 3ag1a4 o Teme (pycckoro) si3bIKa U si3bIKa XUMUU. JlenaTh
«[oarpynna BBIBOJIBI U3 PE3Y/IHTATOB MTPOBEICHHBIX
KHCIIOPOIay XUMHYECKHUX
IIpakTHyeckas Odopmnenue paboTsl [TpoBOIUTE XMMHUUYECKHE IKCIIEPUMEHTHI
padora Ne6 HccenenoBaTh COCTaB M3y4aeMbIX BEIIECTB.
«Pemrenne Habmro1aTh ¥ ONKCHIBATE XUMUYECKHE
AKCIIEPUMEHTAIBHBIX MIPOLIECCHI C TOMOIIBIO €CTECTBEHHOTO

47.| 3ama4 no teme (pycckoro) si3bIka U si3bIka XUMuU. JlenaTh
«[loarpynma a3ora u BBIBOJIbI M3 PE3YJIbTaTOB IPOBEACHHBIX
yIiIepoia XUMHUYECKUX

48. | O60061EeHne U [IpuMeHATh MOTyYeHHBIC 3HAHUS U YMCHUS
cCUCTeMaTu3alus IIPU PEIICHUH 3aJJaHU XUMHUYECKOU

3HAHUH II0 TEME

HaIIpaBJICHHOCTHU 3aerHJ'IeHI/Ie mMarcpuaia

Oprannveckue coequHenusi (11 yacos)




49,

[Ipenmer
OPraHnu4eCcKon
XUMHH.

Bemiectsa OpPraHuYeCKHe u
HEOpraHU4EeCKUe, OTHOCUTEIILHOCTD
MOHATHS «OpPraHUYecKHE  BEILECTBa».
[IpuumHBl  MHOTOOOpa3Usi  OPraHUYECKUX
COCAVIHEHU M. XUMHUYECKOE CTpOCHUE
OPraHUYECKUX COEIMHEHM.
MouiekynspHble U CTPYKTYpHbIE (DOPMYIIbI
OpraHMYECKUX BEILECTB.

JdemoncTpauuu. Mojenn MOJIEKyI
MeTaHa M JpPYruX  YIJIEBOJAOPOJIOB.
B3aumopelicTBue 3TUieHa C  pacTBOPOM
nepmanrasata kamus. OOpasubl 3TaHOJA U
rnmuuepuHa. KadecTBeHHas peakuust Ha
MHOTOATOMHBIE CIHPTHL. [Tomyuenue
YKCYCHO-3TUJIOBOrO  3¢upa. OwmbUieHHE
Kupa. BzammopneilicTBHe — IVIFOKO3BI  C
aMMHUaYHBIM pPacTBOPOM OKcHJa cepedpa.
KauectBenHass  peakuust Ha  Kpaxmal.
JlokazaTenbpCcTBO HAJIMIHS
(YHKIIMOHATBHBIX TPYNI B pacTBOpPax
aMUHOKHCIIOT. [opeHmne OenkoB (mepcTh
WIM TTUYBUX MepbeB). LIBeTHble peakuuu
OEKOB.

HccenenoBaTh CBOMCTBA N3Y4acMbIX BEILIECTB.
OnuceiBaTh CBOMCTBA HN3y4aCMbIX BCUICCTB HaA
OCHOBE HAOIIONCHHI 32 UX MPEBPALICHUSIMA

50.

[IpenenbHbie
YIJIEBOIOPOIBI

MeraH 1 3TaH: cTpoeHHEe MoJieKyn. ['openue
MeTaHa W JTaHa. JlermapupoBaHue >TaHa.
Ilpumenenne wmerana. JlemoHcCTpanuu.
Mogenu MoOJeKyn MeTaHa U JIpYyrux
YIJI€BOJIOPOIOB.

I/ICCJ'IC,I[OBaTB CBOMCTBA HN3y41aCMbIX BCUICCTB.
OmnuceBaTh CBOMCTBA HN3y4acMbIX BCUICCTB HA
OCHOBC Ha6HIO,HeHHﬁ 3ad UX I[MPCBPAIICHUAMHA




Henpenensubie

XHUMHUYECKOE CTPOCHUC MOJICKYJIbI 3THUJICHA.

HccenenoBaTh CBOMCTBA N3Y4acMbIX BEILIECTB.

YIJIEBOAOPO/IBL. JIBoiiHas cBsi3b. B3aumoseiictBue stusena ¢ | OnuchIBaTh CBOMCTBA U3y4aeMbIX BEILIECTB Ha
DOTUJICH U €ro BOJIOW. Peaknuu monmMepu3aluu STUICHA. | OCHOBE HAONIONCHMIA 32 MX TPEBPAIICHUSIMU
TOMOJIOTH [MonmuaTriien " ero 3HAYCHHUE.
ol. JdeMoHcTpanuu. Mopenn MOJIEKYJ
yIJ€BOJOPOJOB. B3aumozeicTBue 3THieHa
C PacTBOPOM NEpPMaHraHaTa KaJus
N3roroBnenue JlaGopaTopHsle onbIThl. 14. 3roroBnenue | M3roraBiauBarb MOAEIN MOJEKYI
52.| mopereit MOJIeJIE MOJIEKYJT YTJIEBOAOPOIOB YTJIEBOJOPOJIOB
YIJIEBOJIOPOOB
Criuptbl [loraTne o npenenpHBIX OJHOATOMHBIX | McciienoBaTh CBOMCTBA M3y4aeMBbIX BEILIECTB.
CIUpTax Ha MpUMepax METaHoJa U 3TaHoja. | OMKUCHIBaTh CBOMCTBA M3Y4aeMbIX BEIIECTB HA
TpexaToMHBII  COUPT —  TJHWIEPHUH. | OCHOBE HAOIIOACHUH 32 X TIPEBPAICHUSIMHU
JdemoHcTpanmum. OOpa3ipl 3TaHONa U
53. rurepuda.  KadecTBeHHass peakius Ha
MHOTOaTOMHbI€ CcUpPTHL. JlaGoparopHbie
onbIThl. 15. CBONCTBA IIIUIIEpUHA.
54.| Anpaeruael [Tonsatue o006 ampmerugax Ha mnpuMmepe | MccriemoBaTh CBOMCTBA H3y4aeMbIX BEIIIECTB.
YKCYCHOTO anpaeruia. Oxkucnenue | OnuceIBaThH CBOMCTBA U3Y4a€MbIX BEIIECTB Ha
albJETUa B KUCIIOTY. OCHOBE HaOJIOIEHUH 32 WX MPEBpaIEHUSIMU
[IpenenbHbie OnHOOCHOBHBIE TIpe/enbHbIe KapOoHOBBIE | MccmenoBaTh CBONMCTBA U3Yy4aeMbIX BEIIECTB.
OJIHOOCHOBHbBIE KHUCJIOThl Ha MpUMEpE YKCYCHOW KHUCIOTHI. | ONMCBIBATH CBOMCTBA N3Y4a€MbIX BELIECTB HA
KapOOHOBBIE Ee cBoiictBa u npumenenue. CteapuHOBasi | 0CHOBE HAOIIOCHUN 32 UX MPEBPAILCHUSIMU
KHUCIIOTHL. CII0KHbBIE KHCIIOTA KakK IpPEACTaBUTENb  KUPHBIX
3¢hupsI KapOOHOBBIX KHCJIOT.
55. Peaknuu stepudukanuu u MmoHsATHE
0 CcHoxHbeIX Hdupax. Jdemoncrpauum.
[Tonyuenue yKCyCcHO-3THUIIOBOTO dupa.
56.| Xupsl Kupsl kak crnokHble 3(QUPHI MKLEPUHA U HccenenoBaTh CBOMCTBA N3y4aeMbIX BEILIECTB.

KUPHBIX KHCIOT. JleMOHCTpauu.
OMbUIEHHE JKHpa.

OnuceIBaTh CBOWCTBA N3y4aeMbIX BEILECTB Ha
OCHOBE HAOJIOICHUH 32 UX PEBpaIIEHUSIMU




AMUHOKHUCIIOTHI. [lonsTue 00 amMuHOKHcoTax. | MccienoBaTh CBOWCTBA N3y4aeMBbIX BEIIECTB.
benku Peaknuu mnonukonnencauuu. benku, wux | OnuckeIBaTh CBOMCTBA U3y4aeMbIX BEILIECTB Ha
CTpoeHHE ¥  OHOJOorMYeckas  pOJb. | OCHOBE HAOMIOAEHUH 32 UX MPEBPAIICHUSMH
JdemoHcTpanmum. JlokazaTenbCcTBO
HaIM4MAg ~ (QYHKIHOHAIBHBIX  TPyNm B
o7. pacTBopax aMHMHOKHCIOT. ['opeHue OenkoB
(epcty wiM OTUYBMX HepbeB). LIBeTHbIE
peakiuu OCIKOB.
VYrneBobl. [TonsTne 06 yrneBoaax. I'roko3a, ee | MccnenoBaTh CBOMCTBA H3y4aeMbIX BEIIECTB.
cBoiictTBa M 3HaueHue. JlemoHcTpanmu. | OnNuchIBaTh CBOMCTBA N3y4aeMbIX BEIIECTB HA
B3aumopelicTBue TIIOKO3bI C aMMHA4yHBIM | OCHOBE HaOMIONEHMH 3a UX MPEBpaIlCHUIMU
pacTBOpoM OKCH/Ia cepebpa.
JlaGopaTopHble onbITHI. 16.
58. B3anmogelicTBre TIOKO3bl ¢ THAPOKCHIIOM
meaqn (II) ©6e3 HarpeBanuss u 1pu
HarpeBaHMH.
[Tonumepsr. Kpaxman u LEJUTI0JI03a (B | UccnenoBaTh cBOMCTBA N3y4aeMBbIX BEIIECTB.
CpaBHEHMM), HX Ouojoruueckas poJib. | ONUCHIBaTh CBOICTBA M3y4yaeMBbIX BEIIECTB Ha
59. Jemoncrpanun.  KauecTBeHHas peakuusi | OCHOBE HAOIIONEHUI 3a UX MTPEBPALLICHUSIMU
Ha kpaxmas. JlaGopaTopHble onbITHI.17.
B3aumopaerictBue kpaxmana ¢ HOJ0M.
60. | O0o0b1eHue u [IpuMeHATh MOTyYeHHBIC 3HAHUS U YMCHUS

CUCTEMATU3ALMS
3HAHUU II0 TEME

MIpY PEUICHUH 3aJJaHU XUMUYECKOU
HAIPAaBIEHHOCTH 3aKperjieHHe MaTepuasa

O0600meHnne 3HAHUI M0 XMMHUM 32 KyPC OCHOBHOI MIKOJIbI (64acoB)




3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB
JJICMEHTOB M UX
COCAUHCHHI B
MepuoJIax u
rpynnax. 3HaueHue
MEPUOINYECKOTO
3aKOHa.

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB M UX COCI[I/IHGHI/If/'I B
IIEPUOJax U IPYIIax B CBETE
NPEICTaBICHUN O CTPOCHUU aTOMOB
3JIEMEHTOB.

[IpumeHATh NOJIy4EHHBIE 3HAHUSI U YMEHHUS TTPU
pELIEHNH 3aJaHU XUMUYECKOU
HAIPaBJIEHHOCTH 3aKperjieHue MaTrepuaia

61.
Tunel cBA3el U Tunbl XUMUYECKUX CBA3EH U TUIBI | [IpUMEHSTh MOydYEeHHbIE 3HAHUS U YMEHUS NPU
KPUCTANTUYECKUX KPUCTATIMYECKUX PEIIETOK. pellIeHNH 3aJaHN XUMUYECKOM
pEIIETOK. HAIPAaBJIEHHOCTU 3aKperjieHue MaTepuasia
62. | B3aumocBs3b
CTPOEHUS U CBOWCTB
BEIIECTB.
Knaccudukarms Knaccudukarus xumuyeckux peakuuid mo | I[IpuMeHSTh nomydeHHbIE 3HAaHUS U YMEHUS [IPU
XUMHYECKUX Pa3IUYHBIM MpU3HAKAM (YHCIIO U COCTaB peIlIeHNH 3aJaHU XUMUYECKOU
peakuuit mo pearupyrouux BelecTs, TeII0BOM HAIPaBIIEHHOCTU 3aKperjieHue MaTepuaia
pa3IMYHbIM 3¢ deKT, uCroab30BaHNe KaTaau3aTopa,
63. | MpU3HaKaM. HarpasJIeHHEe, U3MEHEHUE CTeTICHU

OKHCIICHUS )




Knaccudukanms u

Oxcuibl (OCHOBHBIC, aM(pOTEPHBIE

IIpuMeHATH OTyYEHHBIE 3HAHUS U YMEHUS IIPU

CBOMCTBA U KHUCJIOTHBIE), THAPOKCHUIbI (OCHOBAaHMS, | PEIICHUHU 3aJaHUI XUMUYECKON
HEOPraHUYECKUX U amQoTepHble THIPOKCHIBI W KHCIOTHI) M | HANpPaBICHHOCTU 3aKperieHHE Marepuaia
OpraHUYEeCKUX COJIM: COCTaB, Kiaccuukamus u oouue
BEILIECTB XMMUYECKHUE CBOMCTBA B CBETE€ TEOPUHU
JNEKTPOJUTHYECKOW  JAUCCOLMALMHA U
64. MPEACTABICHUN O MPOILECCaX OKUCIEHUS-
BOCCTaHOBJICHUS.

65. I'enernueckue l'enernueckue psasl Metanna U | IIpUMeHATH noJiydyeHHBbIE 3HAHUS U YMEHUS IIPU
PsBI METAJUIOB U IIEPEXOIHOTO METaJUIA. pelIeHNN 3aJaHNH XUMUYECKON
HEMETAJIJIOB HANpPaBJIEHHOCTH 3aKperjieHue Marepuana

66. | Pemenne 3amau




