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INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamMma 3a Kypc XuMuH 8 KJjlacca JJIsi OCHOBHOM IIIKOJIBI pa3paboTaHa B COOTBETCTBUU C
@enepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM oO0miero obpasoBaHus. B Heill Takxke
YUUTBIBAIOTCSI OCHOBHBIE WAEU U MOOXKeHus IIporpammsbl pa3BUTHS U (OPMHUPOBAHUS YHHBEPCAIBHBIX
y4eOHBIX ACWCTBUI I OCHOBHOTO O0ILEro 00pa3oBaHMUA.

B cooTrBeTcTBHM € 3THMH JOKyMEHTaMH OO0ydYarolluecs IOJDKHBI OBJIaJeTh NPUEMAMH, CBSI3aHHBIMHU C
OIIpE/ICIICHUEM MOHATUI: OTPAaHUYUBATh UX, ONMCHIBATh, XapaKTEPHU30BaTh U CPaBHUBATh. TaKk KaKk XUMHS —
HayKa SKCIIepUMEHTallbHas, oOydJarolluecs: AOJDKHBI OBJaJeTh TAaKUMM II03HABAaTEJIbHBIMU YYEOHBIMU
JEeWCTBUSIMH, KaK SKCIIEPUMEHT, HabJIoieHne, I3MEpPeHHe, ONMCaHNe, MOJICIMPOBAaHUE, TUTIOTE3a, BBIBOA. B
Iporecce U3ydyeHUs Kypca y oOydaroIluxcsl MpOoJOJDKaoT (HOPMUPOBATHCS YMEHMS CTaBUTh BOIPOCHI,
OOBSICHATH, KJacCU(UIMPOBATh, CPAaBHUBATh, OMNPEICNATh HCTOYHUKMA HH(POpMAIMM, MOIy4aTh U
aHAIM3UpoBaTh €€, TOTOBUTh HH(MOPMALMOHHBIN MPOAYKT, IPE3EHTOBAaTh €ro M BECTH JUCKYCCHIO.
CnenoBatenbHO, AESITENBHOCTHBIN NMOAX0J B U3YUYEHUU XMUMHM CHOCOOCTBYIOT JOCTHMIKEHHMIO JTUYHOCTHBIX,
IPEIMETHBIX U METalpeIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB.
B ocHOBY Kypca 10J105K€HBI CIe1YIOLINE H/IeH:
® MaTepHalbHOE €IMHCTBO U B3aMMOCBSI3b OOBEKTOB U SBJICHUN IPUPOIbI;
e BeAyllas poJb TEOPETUYECKMX 3HAHUM Ui OOBACHEHHs U MPOTHO3UPOBAHUS XMMUYECKHUX
SIBJICHUH, OLIEHKH UX NIPAKTUYECKONW 3HAYUMOCTH;
® B3aUMOCBSI3b KaUECTBEHHOW M KOJIMYECTBEHHOW CTOPOH XMMHUYECKHX OOBEKTOB MaTEpUaIbHOTO
MUDa;
® pa3sBUTHE XMMHMUYECKONM HAyKH M TPOU3BOACTBO XMMHMYECKHX BEIIECTB W MAaTEpPUAIOB UL
YIOBJIETBOPEHMs HACYIIHBIX MOTpeOHOCTell dYenoBeka M OOIIECTBA, PELICHHs TIJ00abHBIX
po0JIeM COBPEMEHHOCTH;
® TCHETHYECKas CBA3b MEK]y BEIIECTBAMMU.

OTU U pealu3yroTcsl B Kypce XMMHHU OCHOBHOMH IIKOJIbI TyTEM JOCTHXKEHUSI CIEAYIOIINX Hese:

* Qopmuposanue y ydalMxcs XUMUUYECKON KapTUHBI MUPA, KAK OPraHMYECKON YacTH €ro LeJIOCTHON
€CTECTBEHHO-HAy4YHON KAPTUHBI.

* Pazeumue MO3HAaBaTENIbHBIX MHTEPECOB, NHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN yuyaluxcs
B IIPOLIECCE N3YUYEHMSI UMU XHUMUYECKOM HAayKH U €€ BKJIaJla B COBPEMEHHbIN HayYHO-TEXHUYECKUH MpOorpecc;
dopMHpoBaHHE BaKHEHIIMX JIOTMUECKMX ONEpalui MbIIUIeHHs (aHanu3, CUHTE3, 00oOIIeHue,
KOHKpEeTH3alusi, CPaBHEHHUE U JIp.) B IPOIIECCE MTO3HAHUS CUCTEMbl BaKHEUIINX MOHATUH, 3aKOHOB U TEOpUI
0 COCTaBe, CTPOEHUH U CBOMCTBAX XMMHUYECKHUX BEILECTB.

* Bocnumanue yOeXn1EHHOCTH B TOM, YTO NMPUMEHEHHUE IMOIYYEHHbIX 3HAHUM W YMEHHUH MO XUMHUU
ABIsIETCA OOBEKTUBHON HEOOXOIUMOCTBIO /ISl 0€301MacHON paboThl ¢ BEIIECTBAMU U MaTepHajIaMy B OBITY U
Ha TIPOU3BOJICTBE.

* [Ipoexmuposanue u peanuzayusi BBIITYCKHUKAaMH OCHOBHOHM IIKOJBI JMYHOH 00pa3oBaTelbHOM
TpaekTopuu: BbIOOp mpoduias oOydeHHs B CTaplIed LIKOJIe WIM Mpo(eccrOHAlbHOTO 00pa30BaTeIbHOTO
YUPEKICHUS.

» Osnadenue KuOUe8bIMU — KOMNemeHyusmy: y4eOHO-TIO3HABATEIbHbIMUA, HH(POPMALMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMH.

MecTto y4eOHOro npeamera B y4eOHOM IJIaHe

Cornacno aeiictBytoniemy yaeoHomy miany MKOY «Kaskamaxunckas COILL» pabouast mporpamma mis
8-ro kJacca 1o XMMHH TIPeTyCMaTpUBAET 00yUeHHe 2 9 B HEACI0, Bcero 68 yacoB. KoHTpobHBIE pabOTHI
- 4, npakTuyeckue padoTel — 9u.






JIMYHOCTHBIE, METAITIPEJIMETHBIE U ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
KYPCA XUMHUHN
[To 3aBepiIeHNIO Kypca XMMHUH Ha 3Tarie OCHOBHOTO 00111ero 00pa3oBaHusl BBITYCKHUKH OCHOBHOM
IIKOJIBI JOJIKHBI OBJIAJETh CIECIYIOUIUMU PE3YJIbTATAMMU:

1. JIn4HOCTHBIE Pe3yabTATHI:
1) ocosnanue cBOEW STHUYECKOW MPHHAIICKHOCTH, 3HAHME HCTOPHM XUMHHA M BKJIaga POCCHUHCKOMN
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;
2) ¢hopmuposanie OTBETCTBEHHOTO OTHOIICHHUS K MIO3HAHUIO XUMHHU; TOTOBHOCTH M CITIOCOOHOCTH yYalUXCsl K
CaMOPAa3BUTHIO U CaMOOOPA30BAHMIO HA OCHOBE M3YUYEHHBIX (PaKTOB, 3aKOHOB M TEOPUN XMMHUHU; OCO3ZHAHHOTO
BbIOOpPA U IOCTPOEHUE UHAUBHIYalIbHOM 00pa30BaTeIbHON TPAEKTOPUH;
3) opmuposanue 1ENOCTHOW €CTECTBEHHO-HAYYHOH KApTHHBI MHUpPA, HEOTHEMJIEMOW YacCThO KOTOPOIi
ABIISIETCS. XMMHUUYECKasl KapTUHA MUPA;
4) oeradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOLIMM YPOBHIO pa3BUTHS HAYKH WM OOIECTBEHHOM
MPAKTUKHU, B TOM YHUCIIE U XUMHUYECKHM;
5) ocsoenue conmanbHBIX HOPM, IIPABUII IOBEACHHS, poJicii 1 GOopM COIMATBHOM KU3HU B COLIUYME, IPUPOJIC
U YaCTHOM JKM3HM Ha OCHOBE JKOJOTMYECKOW KyIbTypbl W Oe3omacHoro oOpallleHusi C BelleCTBaMU U
MaTepuaiamy;
6) popmuposanue KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHHKAMH W B3POCIBIMH B
nporecce 00pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOH, y4eOHO-MCCIIEeA0BATEIBCKOM, TBOPYECKOH U JAPYIHX
BUJIOB JICATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

2. MeranpeaMeTHbIe pe3yJbTaThI:
1) onpedenenue ueneit COOCTBEHHOTO 00Y4CHHS, TTOCTAHOBKA M (YOPMYIIMpPOBAHUE [UIs CE0sl HOBBIX 3a/1a4;
2) niranupoeanue MyTel TOCTHXKCHHUS JKEIAEMOro pe3ylibTata 00ydeHHs: XUMHH KaK TEOPETHYECKOro, TaK U
IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommecenue CBOMX ICWCTBUH C IUIAHUPYEMBIMH pE3YJIbTATaMH, OCYWecmeieHue KOHTPOIS CBOCH
JIEATEIIbHOCTH B HPOLIECCE NOCTHKCHUS Pe3yNbTaTa, onpedeieHue CIOcoOOB NEHCTBUII NPU BBINOIHEHUH
7a00paTOPHBIX M NPAKTHYECKUX PadOT B COOTBETCTBUU C NPAaBHJIAMH TEXHUKU 0€30MacHOCTH;
4) onpedenenue WCTOUYHMKOB XUMHYECKOH WH(MOpPMAIMU, TIIOMy4eHHE U aHaIM3 e, Co31aHue
UH(POPMALIMOHHOTO MPOAYKTA U €ro Mpe3eHTalNs;
5) ucnonvszosanue OCHOBHBIX WHTEIUIEKTYAlbHBIX OIEpalldii: aHaldW3a W CHHTE3a, CpPaBHEHHS U
cucTeMaTH3anuu, 0000IIEeH!s 1 KOHKPETH3AlluH, 8blasierie TPUINHHO-CIIeICTBEHHBIX CBA3EH U nocmpoenue
JIOTUYCCKOI'0 pacCyKACHUA U YMO3AKIIOYCHHUA (I/IHIIYKTHBHOFO, ACAYKTUBHOI'O U 110 aHaHOFI/II/I) Ha MaTcpurajc
€CTECTBEHHO-HAYYHOTO COJIEPyKaHMS;
6) ymenue co3maBaTh, MPUMEHATh U MPEOOPa30BBHIBATH 3HAKK M CHMBOJIBI, MOJICITH M CXEMbI Ul PEIICHUS
y4eOHBIX U M03HaBaTEIbHbIX 33j1ay;
7) ¢opmuposanue M paszeumue dKOJIOTHYECKOTO MBIIUICHNS, YMEHHE NPUMEHSTH €ro B ITO3HABATENIBHOM,
KOMMYHHKaTHBHOH, COLIMATBHOM MPaKTUKe U MPOQpecCHOHATbHON OpUEHTAlINY;
8) ecenepuposanue unei u onpeneneHne CPeICTB, HEOOXOANMBIX JUIS HX PEaTH3aIlUH.

3. [IpeamMeTHBbIE pPe3yabTATHI:
1) ymenue 0603HAUYATh XMMHUYECKHE 3JEMEHTHI, Ha3bIBaTh UX M XapaKTEPU30BaTh HA OCHOBE IMOJOKEHHS B
nepuoanyeckoit cucreme [[. 1. Menneneena;
2) hopmynuposarue U3y4CHHBIX TOHSITHIA: BEIIECTBO, XUMHUCCKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, NOH, KaTHOH,
AQHWOH, TIPOCTOE U CIIOKHOE BEIIECTBO, XUMUIECKAs PEaKIIHs, BUIbI XHMHUCCKUX PEAKIIUN U T. 11.;
3) onpedenenue no GopmynaM cocTaBa HEOPTaHMUYECKUX W OPTaHUYECKUX BEUIECTB, BAJICHTHOCTH aTOMOB
XUMHYECKHX 3JIEMEHTOB MJIU CTCIICHU UX OKWCIICHUS,
4) nonumarnue VHGOPMAITUH, KOTOPYIO HECYT XMMUYECKHE 3HAKU, (POPMYIIbI  YPABHEHHSI,
5) ymenue xknaccupuyuposams pocThie (METAIBI, HEMETAILIBI, OJIATOPOIHBIC Ta3bl) U CIOXKHbBIC (OMHApHBIE
COETMHEHUS, B TOM YKCJIE U OKCUJIBI, a TAKXKE THUIPOKCU Il — KUCIOTHI, OCHOBaHHUS, aM(POTEPHBIE TUAPOKCHIBI
— ¥ COJIN) BEIIECTBA;
6) ¢opmynuposanue NEPUOANYECKOTO 3aKOHA, O0OBSCHEHUe CTPYKTYPbl U UHPOPMAILUH, KOTOPYI HECET
MIEPHOMYECKast CHCTeMa XUMIUYecKuX demMeHToB J1. . MennaeneeBa, packpvimue 3HAYCHUS TTEPUOTUICCKOTO
3aKOHa;



7) ymeHue xapaxmepu3osams CTPOSHHE BEIECTBA — BUJbI XUMHYECKUX CBS3EH U THUIBI KPHCTAUIMYECKUX
PEMETOK;

8) onucanue cTpoeHHs: aTOMOB XMMUYECKUX JIEMEHTOB C IMOPSAKOBBIMU HOMepaMu 1—20 u 26, omobpasicenue
UX C IOMOIIBIO CXEM;

9) cocmasnenue GpopMya OKCHIOB XUMHUUECKHX JIEMEHTOB U COOTBETCTBYIOIINX UM THIPOKCHIIOB;

10) wmanucanue CcTPYKTYpHBIX (GOPMYJT MOJCKYJSPHBIX COCIMHEHUH U (QOPMYJIBHBIX EIMHUI HOHHBIX
COCIMHEHUH 110 BaJICHTHOCTH, CTETICHU OKHCIICHHS WX 3apsly HOHOB;

11) ymenue ¢opmynuposams OCHOBHBIC 3aKOHBI XMMHHU: MOCTOSHCTBA COCTaBa BEIIECTB MOJEKYISPHOTO
CTPOEHUSI, COXPAHEHUS MAaCChl BEIIECTB, 3aKOH ABOTa/Ipo;

12) ymenue popmyruposamv OCHOBHBIC TIOJOXKEHUS aTOMHO-MOJICKYJISIDHOTO YYCHHS M TEOPHHU
AIIEKTPOIIUTUIECKOHN TUCCOIMALINY;

13) onpedenenue npu3HAKOB, YCIOBHI IPOTEKAHUS U IPEKPALICHHUS XUMUICCKHX PEAKIIHN;

14) cocmasnenue MONCKYISAPHBIX YPAaBHCHUI XMMUUECKHX PEAKIUH, TOATBEPKAAIOMINX O0IIUEe XUMHUCCKHE
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB M OTPAXKAIOLINX CBSA3U MEXKIy KITaCCAMHU COCTHMHEHHIA;
15) cocmasnenue ypaBHEHHI PEaKIUil ¢ y4aCTUEM 3JICKTPOJIMTOB TaKXKe B HOHHOU (opMme;

16) onpedenenue o XUMHUYECKUM yPaBHEHUSIM IIPHHAUIC)KHOCTH PEAKIUI K ONpeIeIEHHOMY THITY WU BHY;
17) cocmasnenue ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C TOMOIIBIO METO/1a AJICKTPOHHOTO
OajaHca;

18) npumenenue MOHATUN «OKHCICHUE» M «BOCCTAHOBICHHE» JJISI XapaKTCPUCTUKU XUMHUYCCKHX CBOWMCTB
BEILIECTB;

19) onpedenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKLUN XJIOPUI-, CylIb(ar- 1 KapOOHAT-aHHOHOB U KaTHOHA
aMMOHHUS B PacTBOPE;

20) obwsicHeHue BIASHYS PA3THYHBIX (PAKTOPOB HA CKOPOCTh XUMUYCCKUX PEAKIIHIA;

21) ymenue xapaxmepuzoéams TMOJIOKECHUE METAIUIOB M HEMETAIOB B IEPHOIUYECKON CHCTEME DIICMEHTOB,
CTPOCHHUE MX aTOMOB M KPUCTAJUIOB, 0011HMe (PU3NIECKHE U XUMHUUECKUE CBOICTBA;

22) 06vscHeHue MHOTO00pa3Hs IIPOCTHIX BEIIECTB SBJICHHEM aUIOTPOIIMHU C YKa3aHUEeM e€ IPHYHH;

23) ycmanosnenue paziMyMii THAPO-, MHPO- U AIICKTPOMETAIUTYPTUU U ULIIOCMPUPOSAnUe ITUX Pa3uyduil
IpUMepaMu MPOMBIIIICHHBIX CIOCOOOB TOIYYSHUS! METAILIOB,

24) ymenue dasams 001IyI0 Xapaktepuctuky amementos |, I, VIIA rpymm, a Taxke Bogopona, KHCIOpoa,
asora, cepel, ¢ocdopa, yriepona, KpeMHHUS U OOpa30BaHHBIX MMM HPOCTHIX BEHIECTB M BaXHEHIINX
COCAMHEHUH (CTpoeHHe, HAXOXKJICHWE B MPHUPOJE, MOJydyeHHe, (U3NYeCKHe W XHMHUYECKHE CBOICTBa,
pUMEHEHNe);

25) ymenue onucvléanms KOPPO3UIO METAIUIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) ymenue npouz6o00ums XMMUYECKHE PAacyEThl C UCIOJIb30BAHUEM IMOHSITHI «MaccoBas JOJIsl BEIECTBA B
CMECH», «KOJIMYECTBO BEIIECTBAY, «MOJISIPHBIA 00BEMY 1O POpMyIIaM M YpaBHEHHSIM PEaKIIHIA;

27) onucanue CBOMCTB U MPAKTHYECKOTO 3HAYCHHS M3YUYCHHBIX OPraHUYECKHUX BEIECTB;

28) svinonnenue 0003HAYCHHBIX B TIPOrPAMME SKCIIEPUMEHTOB, PACNO3HABAHIEe HEOPTAHMYECKUX BEUIECTB MO
COOTBETCTBYIOLUM IPU3HAKaM;

29) cobnodenue ipaBua O6E30MACHOM PabOTHI B XUMUUECKOM KaOuHeTe (J1abopaTopun).

INJIAHUPYEMBIE PE3YJIbTATBI ObYUEHUA

BoinyCKHUK HAy4YUTCS

®  3HaAmMb (MOHUMAMD).
— XUMHUYECKYI0 CHUMBOJHKY: 3HAKM XUMUYECKUX HJIEMEHTOB, (POPMYIIBI XMMUYECKUX BEIIECTB, YPaBHEHUS
XUMUYECKHUX PEAKINN;
— Ba)XXHEWIIMEe XMMUYECKUE TMOHITHUS: BEHIECTBO, XUMUYECKUN IJIEMEHT, aTOM, MOJEKYJa, OTHOCUTEIbHbIE
aTOMHAsi ¥ MOJIEKYJSpHAasT MacChl, MOH, KaTHOH, AaHMOH, XWMHYECKasl CBSI3b, 3JEKTPOOTPULIATEIHBHOCTD,
BaJICHTHOCTbh, CTETIEHb OKHCJICHHUS,
MOJIb, MOJISIpHAsl Macca, MOJIIPHBIM 00BEM, PacTBOPBI, JIEKTPOJIUTHI U HEINEKTPOJIUTHI, SJIEKTPOIUTUYECKAS
JUCCOLIMAIUS, OKHCIUTENh U BOCCTAHOBUTEINb, OKHCIEHHE W BOCCTAHOBIEHHUE, TEIUIOBOM 3(PQeKT peakuuu,
OCHOBHBIE THIIBI PEAKIINI B HEOPTaHUYECKOW XUMUU;
— (GOpMYITUPOBKH OCHOBHBIX 3aKOHOB W TEOPUH XHMHH: aTOMHO-MOJIEKYJISPHOTO YYEHHUS;, 3aKOHOB
COXpPAHEHHsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa BEHIECTB, ABOrajpo; mnepuoaudeckoro 3akona JI. WM.
MeHieneeBa; TEOpUHU CTPOEHUSI aroOMa M YYEHUS O CTPOCHHMHM BEIECTBA; TEOPUHU DIEKTPOJIUTHUUYECKOU
JUCCOITHAITMN U YYEHHUS O XUMHYECKOW PeaKIlnm;

®  HA3bIBAMD.



— XHMUYCCKHE IJICMCHTHI;
— COCJIMHEHMUSI M3YUYCHHBIX KJIACCOB HEOPTAaHUYECKUX BEITIECTB;
— OpraHudecKkue BEIIecTBa Mo uX Gopmyse: MeTaH, dTaH, TUJICH, alleTUJICH, METaHOJ, 3TaHOJI, TIUIEPHH,
YKCYCHasl KMCJIOTa, TJIF0K03a, caxapo3a;
®  00BACHAMD!
— (pu3MUeCKHii CMBICTT ATOMHOTO (TTOPSIKOBOTO) HOMEpPAa XUMHUYECKOTO JIEMEHTa, HOMEpa rPYIIbI U Iepro/ia
B nepuoauueckoi cucreme . 1. MeneneeBa, K KOTOPBIM 3JIEMEHT MPUHAJICHKHUT;
— 3aKOHOMEPHOCTH HM3MEHEHUSI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe/eiiaX MajbIX MEPUOJIOB U A-
TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX MMH BBICIIMX OKCHUOB U THIPOKCHUJIOB;
— CYIIHOCTH MPOIIeCCa IEKTPOIUTHICCKON JUCCOIMAIINN U PEaKIIii HOHHOTO OOMEHa,
®  Xapakmepuzo8amov.:
— XHMHYECKHUE JIEMEHTHI (OT BOJAOPO/a A0 KaJIbIMs) HA OCHOBE MX IMOJOXKEHHUS B NEPUOJUYECKON CUCTEME
xuMu4eckux anemeHToB J[. M. MenpaeneeBa 1 0COOEHHOCTEH CTPOCHUS UX aTOMOB;
— B3aMMOCBSI3b MEXK/Iy COCTaBOM, CTPOCHHUEM U CBOMCTBAMU HEOPTraHUYECKUX BELIECTB;
— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (IIPOCTHIX BEIIECTB — METAIJIOB M
HEMETAJJIOB, COSTUHEHU — OKCHJIOB, KHCIIOT, OCHOBaHUH, aM(OTEPHBIX OKCUIOB U THIPOKCHJIOB, COJICH);
® onpeoensimn.
— COCTaB BEIIECTB 1O UX GopMyam;
— BAJICHTHOCTH M CTEIICHU OKHCJICHHUS DJIEMCHTOB B COCIMHCHUU,
— BHUJIBI XUMHYECKOH CBSI3U B COEUHEHUSIX;
— THIIBI KPUCTAIUTMYECKUX PEIIETOK TBEPABIX BEIIECTB;
— MPUHAANIEKHOCTH BEIIECTB K OMPEeIEHHOMY KIIACCy COeTUHEHUI;
— THUIIBI XUMUYECKUX PEAKIIUIA;
— BO3MOXKHOCTbH MPOTEKAHUSI pEaKIIMil HOHHOTO OOMEHa;
® CcoCmasnsime.
— CXEMBI CTPOEHHUsI aTOMOB IIEPBBIX JBA/LIATH AIEMEHTOB nepuoandeckoit cucremsl /1. 1. Menneneena;
— (popmysIBI HEOPTAHUYECKUX COSAMHEHUN N3YUYEHHBIX KJIACCOB BEIIECTB;
— YpaBHEHHUS XUMUYECKUX PEAKIMU, B TOM YHCIIE OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX, C TIOMOIIBIO METO/a
3JICKTPOHHOTO OajaHca;
® 0e30nacHo oopawamovcs:
C XUMHYECKOM MOCYI0M 1 J1abOpaTOPHBIM 000PYAOBaHUEM;
®  NPOBOOUMb XUMUYECKULL IKCNEPUMEHM.!
— MOJTBEPXKAAIOUIUN XUMHUYECKUH COCTAaB HEOPTraHUYECKUX COEIMHECHMUI;
— TMOJTBEPKAAONTUN XUMHUUECKUE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB;
— MO0 TOJIYYEHHUIO, COOMpPAaHHUI0O U PpACHO3HABAaHHIO Tra3000pa3HBIX BEMIECTB (KHCIOPOAa, BOIOPOAA,
YTJIEKHUCIIOTO Ta3a, aMMUAaKa);
— M0 OMNpEeNeNeHHUI0 XJIOPHI-, cynbdar-, KapOOHAT-MOHOB M MOHA aMMOHHMSI C MOMOIIbI0 Ka4yeCTBEHHBIX
pEeaKIuii;
®  GLIYUCTAMD.
— MacCOBYIO JIOJII0 XUMUYECKOT0 AJIEMEHTa M0 (hOpMYyJie COeTMHEHUS;
— MAacCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE;
— Maccy OCHOBHOTO BEILECTBA 10 U3BECTHOM MAaCCOBOM JOJIM ITPUMECEH;
— O0BEMHYIO JI0JTF0 KOMIIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIECTBA, O0BEM HIIM MAacCy BEIIECTBA MO KOJMYECTBY BEIIeCTBAa, 00BEMY WM Macce
peareHTOB, WX MPOIYKTOB PEAKIUH;
®  UCNONBL308aMb NPUOOPEMEHHBIE 3HAHUS U YMEHUs 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEBHOU
IHCUBHUL.
— Ju1si 0e30TacHOro OOpamieHus] ¢ BEIIECTBAMHM W MaTepHajlaMd B TIOBCEJHEBHOW XWU3HH W TPaAMOTHOTO
OKa3aHUs NEPBOM MOMOIIM MPU 0XKOTAX KUCIOTAMHU U IIETOUYAMH;
— 17151 OOBSICHEHUS OTJIETBHBIX (DAKTOB M IPUPOIHBIX SIBJICHUM;
— JUTSI KpUTUYECKOM OI[EHKH MH(OPMAITH O BEIIECTBAX, UCIIOJIb3yEeMbIX B OBITY.

BLIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTHCHA

L4 XapaKTCPU30BaTb OCHOBHLIC MCTOAbI IMO3HAHUSA XUMHWYCCKUX 00BEKTOB: Ha6J'IIOJIeHI/Ie, HU3MEPCHHUC,
OKCIICPUMCHT, MOACITIUPOBAHUC,

L4 pa3iindaTtb XUMHYCCKUC 00BEKTHI (B CTaTI/IKe)I



— XUMHUYECKHE SJIEMEHTHI U POCTHIC BEIECTBA,;
— METaJJIbl U HEMETAJUIbI M XapaKTepU30BaTh OTHOCUTEILHOCTD MIPUHAIEKHOCTH TaKUX 0OBEKTOB K TOW MM
WHOU TpYIIIIE;
— OpraHM4ecKHe U HEOPraHUYECKUE COCAMHEHMUS,;
— TUAPOKCHUIBI (KUCIOPOACOASPKAIINE KUCIOTHI, OCHOBaHUS, aM()OTEPHBIC THAPOKCHUIBI);
— OKCHJIBI HeCOJIe00pa3yroIie 1 cojeoOpasyromue (KHCIOTHBIC, OCHOBHBIE, aM(OTEPHEIE);
— BaJICHTHOCTh U CTETIEHb OKHUCIICHUS;
— CHUCTEMaTHYeCKHUE U TPUBHAIbHBIE TEPMUHBI XUMUYECKOW HOMEHKIATYPBI;
— 3HAKOBYIO CHUCTEMY B XHMHH (3HAaKM W (QOPMYJIbI, MHACKCHI M KOAI(D(DHUIHMEHTHI, CTPYKTYpHBICE U
MOJICKYJISIpHBIE (hOPMYIIbI, MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHUS PEaKIUi, MOJIHbIE U COKpAIlIEHHbIE HOHHBIE
YpaBHEHHS pPEaKLUUi, TEPMOXUMHUYECKHE YpaBHEHHs, OOO3HAYCHHUs CTENCHH OKHCICHHMS W 3apsaa HOHA
B (hopmyJie XUMHUYECKOTO COCTMHCHHUS );
o pa3nuyaTh XMMUYECKHE OOBEKTHI (B JUHAMUKE):
— (u3MYeCcKre U XUMHUYECKUE CTOPOHBI MPOIIECCOB PACTBOPEHHUS U TUCCOIUALINN;
— OKUCJIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIMH U PEAKIIMH 0OMEHa;
— CXEMBI U YPaBHEHHS] XUMUYECKUX PEAKITUA;
o COOTHOCHUTB:
— DK30TEPMHUUECKUE PEAKIIH U PEAKIIUN TOPCHHUS;
— KaTaluTH4ecKue U (hepMEHTATUBHBIC PEaKIUu;
— METaJul, OCHOBHBIH OKCH]I, OCHOBaHHUE, COJIb;
— HEMEeTaJll, KUCJIOTHBIA OKCHJ, KHUCJIOTA, COJIb;
— CTPOCHHME aToMa, BUJ XHUMHYECKON CBSA3M, THI KPUCTAJUIMYECKON pPEIETKH M PU3NYECKHe CBOMCTBA
BEIIIECTBA,
— HaxO>KJCHHE IEMEHTOB B IIPUPOJIC ¥ MPOMBIIIICHHBIE CIOCOOBI UX MOTyYEHUS;
— HE00X0IMMOCTh XUMHUYECKOTO MTPOU3BOICTBA M TPEOOBAHUH K OXpaHE OKPY>KAIOLICH CPEIIbl;
— HeoOXOIMMOCTh TMPUMEHEHHMs COBPEMEHHBIX BEIIECTB W MaTepuaioB U  TpeOOBaHHI K
3I0POBBECOEPEIKECHUIO;

J BBIJIBUT'aTh U 3KCIIEPUMEHTAIBHO IPOBEPATh MMIIOTE3bl O XMMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE
UX COCTaBa, CTPOEHUS U MPUHAIJIEHKHOCTHU K ONpeAeIEHHOMY Kiaccy (TpyIie) BelecTB;
J IPOTHO3UPOBATh CIIOCOOHOCTh BEILIECTBA IPOSBIATh OKUCIUTENbHBIE MM BOCCTAHOBUTEIIbHBIC

CBOMCTBA C y‘IéTOM CTENICHEH OKHUCICHUS QJICMCHTOB, BXOIANIUX B €ro COCTaB, a TaKXE IPOAYKTOB
COOTBETCTBYIOIIHUX OKHUCIIUTECIIBHO-BOCCTAHOBUTECIIbHBIX pCaKHI/II\/'I;

L4 COCTABJISITh YPABHCHUSA peaKHI/Iﬁ C y4aCTHUCM THIIUMYHBIX OKHUCIIMTEIIEl U BOCCTAaHOBUTEIEH HAa OCHOBE
QJICKTPOHHOT'O 6ancha;
L4 OMpEaACIATL BO3MOKHOCTE IMPOTCKAHUA XHUMHUYCCKUX peaKuMﬁ Ha OCHOBC JJICKTPOXHUMHNYCCKOT'O pAaa

HaIpPSOKEHUH METAJJIOB, Psiia DJIEKTPOOTPUIIATETHHOCTH HEMETa/UIOB, TAOJMWIIBI PacCTBOPUMOCTH M yuéTa
YCJIOBUU NPOBENCHUS PEAKIUN;

o MPOBOJIUTH PACUYETHI IO XUMHUECKUM (HOpPMYJIaM U YpPaBHEHUSIM:
— 17151 BBIBOZIAa (POPMYJTBI COEAMHEHUS IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB;
— J1J1s1 IPUTOTOBJIEHUS PACTBOPA C UCIOJIb30BAHUEM KPUCTAJUIOTUAPATOB;
— JUISl HAXO0XKJIEHUS TOJIM BBIXO/1a MPOAYKTA PEAKIIUH 110 OTHOIIEHUIO K TEOPETUUYECKU BO3MOKHOMY;
— ¢ ucnonp30BaHueM npapuna ['eii-Jlroccaka 06 00bEMHBIX COOTHOIICHUSX T'a30B;
— C UCIOJb30BAaHUEM MOHATHIN «KMOJIbY», «MMOJIb), «UUCIO ABOTaJpO»;
— M0 TEPMOXUMHUYECKUM YPABHEHUSIM PEAKIIUU;

® TPOBOJIUTH XHMHYECKHUH DKCIEPUMEHT C HEYKOCHUTEIBHBIM COONIOJCHUEM TIPABWII TEXHUKU

0€30MacHOCTH:
— 110 YCTAaHOBJIEHNUIO KAUECTBEHHOI'0 U KOJIMUYECTBEHHOI'O COCTaBA COEAUHEHHUS;
— TIPH BBINIOJTHEHUH UCCIEA0BATEIBCKOTO MPOEKTA;
— B JIOMAIIIHUX YCIIOBUSX;

o WCIIOIB30BaTh MPUOOPETEHHBIE KIIOYEBBIE KOMIETEHIIMU JJIS BBIOJTHEHHUS TPOEKTOB U y4eOHO-
HCCJIEIOBATENbCKUX pa0OT MO U3YYCHHUIO CBOWCTB, CITIOCOOOB MOTYYEHHUS U PACTIO3HAHHUS BEIIECTB;

o OTpEeAENATh HMCTOYHUKH XHMHUYECKON WH(OpMALUU, TMPEACTaBIATh CIHUCOK HMH(POPMAIIMOHHBIX
pecypcoB, B TOM YHCJIC U Ha MHOCTPAHHOM SI3bIKE, TOTOBUTH WH(POPMAITMOHHBIN MPOAYKT U MPE3CHTOBATH €T0;

o O00BEKTUBHO OIIEHUBATh MH()OPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCaX, KPUTUUECKU OTHOCUTCS
K [ICEBJIOHAYYHOU HH(pOpMAIINH, HeJOOPOCOBECTHOM peKiiaMe B CpeJCTBaX MacCOBOM MH(OPMAIINK;



COJAEP/)KAHUE KYPCA XUMMUMU 8 kinacca

HavajbHble NOHATHS U 3aKOHBI XUMHH
Tena u BemecTBa. CBOWCTBa BEIIECTB. DTaJOHHBIC (PU3WUECKHE CBOWCTBA BEHIECTB. MaTepHalibl U
MmarepuaigoBefieHne. Poilb XMMHMH B JKM3HM COBpEMEHHOro oOmectBa. OTHOLIEHHE 0OIIecTBa K XHUMUH:
xeMouaus u xemopoousi.

Metoapl n3ydyenust xumun. Habmonenue. DxcniepumenT MonenpoBanue. Mojenn MarepualibHble U
3HAKOBBIE WJI CUMBOJIBHBIE.

I'azer. XKunkoctu. TBEpable BemecTBa. B3auMHBIE Iepexolbl MEXAYy arperaTHbIMM COCTOSHHUSIMHU
BElIeCTBAa: BO3rOHKa (cyOnmumanus) M JecyOinuMManus, KOHICHCAlUS M HCHapeHue, KpUCTAJUIM3alus |
IIJIaBJICHUE.

®uznueckue sBiaeHUsA. UYucTele BemiecTBa M CMECH. ['OMOreHHble M rereporeHHsle cMmecu. Cmecu
razoobpasuble, xuakue U TBEpAbIe. CrocoObl pa3iereHUss CMecel: TNeperoHka, WIA JAUCTHIUISALINSA,
OoTCTauBaHue, (QWIbTPOBAHUE, KPHUCTAJUIM3AlMs WM BblapuBanue. Xpomatorpadus. [Ipumenenue stux
croco00B B 1a00paTOPHOI MPaKTUKE, HA TIPOM3BOJICTBE U B OBITY.

XHUMHUYECKUE 3IIEMEHTBl. ATOMBI M MOJIeKYyJbl. IIpocTeie u ciioxkHbBIE BeniecTBa. AJUIOTPONHS Ha
npuMmepe kuciaopoaa. OCHOBHBIE TIOJIOKEHUS aTOMHO-MOJIEKYJSIpHOro yueHus. HMonbl. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHSL.

3Haku (CHMBOJIBI) XMMHYECKHX 3JIeMEHTOB. WHpopmamnms, KOTOPYIHO HECYT 3HAKH XHUMHYECKHX
JJIEMEHTOB. OTUMOJIOTHS Ha3BaHMM HEKOTOPbIX XUMHUYECKHX »JJeMeHTOB. llepuoanueckas Ttabnuia
xuMHu4eckux 3nnemeHToB . . MenaeneeBa: KOpOTKONEPUOAHBIN U JUIMHHONIEPUOAHBIN BapuaHThl. [leprobl
u rpymisl. [1aBHas u noGounas noarpynmnsl, uind A- u b-rpynmnel. OTHOCHTENbHAS] aTOMHAs Macca.

Xummueckue popmyisl. Maaekcs u ko dunuenTsl. OTHOCUTEIbHAS MOJIEKYIIpHast Macca. MaccoBast
JIOJIs XUMHYECKOTO 3JIEMEHTAa B coelnHeHuu. MIHpopMmalus, KOTOpyro HECYT XUMUYECKUE (POPMYIIBI.

BanentHocts. CtTpykTypHBIE (OpMYNBI. XUMHUYECKHUE OJJIEMEHTBI C IMOCTOSHHONM M TIEPEMEHHOM
BaJICHTHOCTHIO. BbIBOJ dopMyinbl coennHeHus mo BalieHTHOCTH. OmpeneneHue BalIGHTHOCTH XMMHYECKOTO
aneMeHTa o ¢opmyne BemecTBa. CocTaBleHHE Ha3BaHUM COCTUHEHUH, COCTOSIIUX M3 ABYX XMMHUYECKHX
3JIEMEHTOB, 0 BAJICHTHOCTHU. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.

XuMHUYecKHue peakiuu. PeareHTsl v poayKThl peakuuu. [Ipu3sHaky XuMUYEeCKUX peakiuil. Y CIIOBUS UX
MIPOTEKaHUs U NpeKpalieHus. Peakuuu ropeHus. DK30TepMUYECKUE U SHAOTEPMUUYECKHE PEAKIINH.

3aKOH COXPAaHEHUs MACChl BEIIECTB. XUMHUUECKUe ypaBHeHMs. COCTaBIeHUE XUMUYECKUX YPABHEHUH.
HNudopmanus, KOTOpyIo HECET XMMUYECKOe YpaBHEHHE.

Knaccudpukanys XUMHUECKUX peaklIMid IO COCTaBy M YUCIY pPEareHTOB U MPOJYKTOB. TuIbl
XUMHUYECKHUX peakiuil. Peakium coemHeHns, pa3ioxKeHus, 3aMellieHns 1 oOMeHa. KartanusaTopsl 1 katanus.

JleMoOHCTpaL U
Konnekuust MatepuanoB U U3EIUN U3 HUX.
Mogenu, ncnoab3yeMble Ha ypokax (pU3HMKH, ONOJIOTHH U Teorpaduu.
OOBEMHBIE U IAPOCTEPHKHEBBIE MOJIEH HEKOTOPBIX XUMUYECKUX BEIIECTB.
Moenu KpUCTaNINYECKUX PEILETOK.
Cobupanue npudopa A MONTydeHHs ra3a v MpoBepKa ero repMeTUYHOCTH.
Bosronka cyxoro jibja, noja win HadTaluHa.
ArperaTHble COCTOSIHHUS BOJIBI.
Paznenenne 1ByxX HECMENIMBAIOIMINXCS KUIKOCTEN C MIOMOLIBIO IETUTEIBHON BOPOHKHU.
Huctumstop u ero padora.
VYcranoBka s prsibTpoBanus u e€ padoTa.
VYcraHoBKa /1715 BeITapuBaHus U e€ paboTa.
Kosnexust 66ITOBBIX IPUOOPOB A1 PUIBTPOBAHUS BO3AYXa.
Paznenenue kpacsiero BemiecTa (pjoMacrtepa ¢ HOMOIIBI0 METo/1a OyMaskHOM XpoMaTorpaduu.
Mojenu aquIoTpONHBIX MOAU(DHUKAIIUN YIIIepoaa U cephl.
ITony4yenue o30Ha.
ITopTpeTsl n. 4. bepuenunyca u /1. 1. Menneneesa.
KoHcTpyrpoBanue mapocTepKHEBBIX MOJETIEH MOJIEKYJI.
Amnmnapar Kunmna.
Paznoxenne 6uxpomara aMMOHHUSI.
['openue cepbl 1 MAarHMEBOM JICHTHI.
[Toptpetsr M. B. JlomonocoBa u A. JI. JIaByasbe.



OnbIThI, HIUTIOCTPUPYIOLINE 3aKOH COXPAHEHHS MACChI BEILIECTB.

e T'openue docdopa, pacTBOpeHHE NPOLYKTa TOPEHUS B BOAE U UCCIIEIOBAHUE MOJyYEHHOIO pacTBOpa
JTAKMYCOM.

e BizaumoneicTBUE COISIHOM KHUCIIOTHI C IMHKOM.

e Jlonyuenue ruapoxcuna meau(Il) u ero pasnokeHne npu HarpeBaHUU.

JlaGopaTopHble ONBITHI
* O3HaKOMJIEHHUE C KOJUIEKIMEH JIabOpaTOPHON TTOCY/IbI.
* [IpoBepka repMeTHYHOCTH TpUOOpa AJIsl OTYyYEHUS Ta30B.
* O3HaKOMJIEHHE C MUHEpaJIaMi, 00pa3yOIUMHU I'PaHUT.
* [IpuroroBiieHre TeTepOreHHON CMECH MOPOIIKOB CEPBI C JKETIE30M U UX pazJieIeHHUE.
* B3anmopelicTBie pacTBOPOB XJIOPHUIOB U HOJHJIOB KallUsl C paCTBOPOM HUTpaTa cepedpa.
* [Tomyaenne ruapokcuaa meau(ll) u ero B3anMoeiicTBHE ¢ CEPHON KUCIOTOM.
* B3aumogencTBre pacTBOpa COAbl C KUCIOTOM.
* [IpoBepka 3aK0Ha COXpaHEHHS MAacChl BEIIECTB Ha MPUMeEpe B3aUMOICHCTBUS MIETOUN C KUCIOTOM.
* IIpoBepka 3aKkOHa COXPAaHEHHs MacChl BEIIECTB Ha IMPUMEPE B3aUMOICHCTBUS ILIENOYM C COJIbIO
xeneza(Ill).
* Paznoxxenue nepokcuia BoA0po/ia ¢ moMmoliso okcuaa Mapranmna (I1V). 11. 3ameienue xene3om Meu B
MEIHOM KYIOpOce.
IIpakTnyeckune padoTnl
1. IIpaBuna TexHuku 0€30MACHOCTH U HEKOTOPHIE BUIBI pabOT B XUMHUYECKOU JlabopaTopuu (kabuHere
XUMUH).
2. HaGmroieHue 3a ropsiiiei cBevoi.
3. Ananu3 no4Bsl (aHANOT PaboThl «OUYUCTKA TOBAPEHHOMN COJINY).

BaxuHeiilue npeacraBuTe/ M Heoprannyeckux Beuiects. KosimyecrseHHbIe OTHOIIEHUSI B XUMUM

Cocras Bo3ayxa. [Toustre 00 00bEMHOI 1071 () KOMIIOHEHTA IPUPOIHOM Ta30BOM CMECH — BO3/yXa.
Pacuér 06béMa KOMIIOHEHTA ra30BOM CMECH I10 ero 00BEMHOM J0J1e U1 HA00OPOT.

Kucnopona. O3on. [Tonyuenne kuciopoaa. CoOupanue u pacro3HaBaHUE KUCIOPO1a. XUMUYECKHE
CBOMCTBA KMCJIOPO/Ia: B3aUMOJEICTBUE C METANIaMU, HEMETAJJIaMH U CIIOXKHBIMH BenlecTBaMu. [[pumenenue
Kkuciopoaa. KpyroBopot Kuciaopoja B mpupoJe.

Oxkcunsl. OO6pazoBaHre Ha3BaHUN OKCUAOB 10 UX Gopmynam. CocraBieHue GopMys OKCUIOB MO X
Ha3BaHUAM. [IpencraBuTeny OKCUAOB: BOJIAa U YIVIEKUCIIBIN a3, HETal€Has U3BECTh.

Bonopon B npupone. dusnueckue U XMUMHUYECKHE CBOMCTBA BOJOPOAA, €TI0 MOJyYEHUE U IPUMEHEHUE.

Kucnotsl, ux cocras u ux knaccuduxanusa. Muaukaropsl. Tabmuna pacrBopumocTt. CepHas U CoJIsTHast
KHCIIOTBI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB U Ha3zBaHusA. PactBopumocTs coneil B Boae. [IpencraBurenu coneit: XJa0pua HaTpus,
KapOoHat HaTpusl, pocdaT KalbLus.

[Tocrosinnass ABorajgpo. KommuectBo BemectBa. Monb. Monsipas macca. KpaTHble equHHIIBI
M3MEPEHMs] KOJIMYECTBA BEUIECTBA — MUJUIUMOJb U KWJIOMOJb, MUJUIUMOJSIPHAs M KHUJIOMOJISIPHAs Macchl
BEILIECTBA.

Pacuétel ¢ ucioab30BaHNEM HOHIATHI «KOJUYECTBO BEIIECTBAY, «MOJIIPHAS MACCA, «IIOCTOSTHHAS
ABoraapoy.

3akon ABoragpo. Momsipablii 00b€M razoo0pa3HbIX BemiecTB. OTHOCHTENIbHAs TJIOTHOCTH Ta3a IO
JIPyroMy rasy.

KpaTHble enuHUIBI W3MEpPEHHS — MWLIUMOISPHBIA M KUJIOMOJSIPHBIM 00BEMBI Ta3000pa3HBIX
BEILIECTB.

Pacu€rhl ¢ ncmonb30BaHUEM MOHSATUH «KOTUYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «MOJISPHBINH 00BEM
razoB», «4UCI0 ABOTagpo».

I'unpocdepa. KpyroBopor Boasl B mnpupoae. Dusmueckne U XUMHUYECKHE CBONCTBA BOJIBI:
B3aUMOJIEICTBUE C OKCUIAMU.

OcHoBaHus, ux coctaB. PacTBopUMOCTh OCHOBaHMI B BojJe. VI3MeHEHHE OKpacKh HHIMKATOPOB B
niesio9Hou cpeze. [IpencraBurenn menoyein: THAPOKCUbI HATPUS, KA U KAJIbIIMS.

PactBoputens u pactBopéHHOe BewmecTBO. PactBopbl. PactBopenme. I'maparel. MaccoBas nons
pacTBOPEHHOTO BenlecTBA. Pacyé€Thl, CBSI3aHHBIE C UCIOIB30BAHUEM MTOHATHS «MAcCOBasl JOJISI pACTBOPEHHOTO
BEILIECTBAY.

JdemoHcTpauuu



Omnpenenenue conep)kanns KUCIOPOAa B BO3yXE.
[Toryuenue Kuciaopoaa pazokeHueM IepMaHraHaTa Kajaus U epoKCcHa BOJAOPOa.
Cobupanue MeToZI0M BBITECHEHHUS BO3TyXa U BOJIBL.
Pacno3naBanue kucimoposa.
['openune marausi, sxenesa, yris, cepsl U pochopa B KUCIOPOJIE.
Konnekuust okcuaos.
[Toryuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.
I'openue Bogopona.
B3aumoneiictBue Bogopoaa ¢ okcuaom meau(1l).
Komnnekuust MUHEpaIbHBIX KUCIIOT.
ITpaBuiio paz0aBiaeHUs CEpON KUCIOTHI.
Komnexnus conei.
Tabnuiia paCTBOPUMOCTH KHUCIIOT, OCHOBAaHHI U COJICH B BOJIE.
HekoTopsie MeTallsIbl, HEMETAJUIBI M COEAMHEHUS C KOJIMYECTBOM BEUIECTBA, PaBHBIM 1 MOJIb.
e  Mogens MossipHOro 00bEMA ra3000pa3HbIX BELIECTB.
e Koeknusa oCHOBaHUH.
JlaGopaTopHble ONBITHI
* [ToMyTHEHHE U3BECTKOBOM BOBI PH MPOIYCKAHUH YIJIEKUCIIOrO rasa.
* [Tony4yenue BogOpo1a B3aUMOACHCTBUEM IIMHKA C COJISTHOM KHCIOTOM.
* Pacnio3HaBaHue KHUCIIOT C MOMOILbIO UHIUKATOPOB.
* I3MeHeHne OKpacKu UHAUKATOPOB B IIEIOYHOMN Cpejie.
* O3HaKOMJICHHE C ITpernapaTamMy JIOMaIIHEeW WM IIKOJIbHOW alTe4yKu: pacTBOpPaMHU IEPOKCHIA BOJOPOJIA,
CIIUPTOBOI HACTOMKHU HOJa, aMMHUAKA.
IIpakTuyeckune padoTsl
4. Iony4yenue, coOupanue u pacro3HaBaHUE KUCIOPOA.
5. [lonyyenue, coOupanue u pacrno3HaBaHUE BOJAOPO/A.
6. [IpuroroBneHue pacTBopa ¢ 3alaHHON MacCOBOM JJ0JIEH pacTBOPEHHOTO BEIIECTBA.

OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCAUHEHU I
O60061eHue cBeieHni 00 OKCHIax, UX Kiaccu(UKaluK, Ha3BaHUSAX U cBoMcTBaX. CrocoObl MOTy4YeHHS
OKCHJIOB
OcHoBaHus, UX KjIaccu(UKaIus, Ha3BaHUs U CBOMCTBA. B3aumoeiicTBIE ¢ KUCIOTaMU, KUCITOTHBIMH
OKCHJIAMHU U coJIsiMU. Pa3noxeHne HepacTBOPUMBIX OCHOBaHHUM. CriocoObl MOTy4eHNsI OCHOBAHUH.
Kucnotsl, ux knaccudukanusa u HazBanus. OOEe XUMUYECKHE CBOWCTBA KHCIOT. B3aumoencTBue
KHCJIOT C METaJNIaMU. DJIEKTPOXUMHUECKHUH PsiJT HAMPSHKEHU METaioB. B3anmoielicTBrE KUCIIOT C OKCHUIaMU
METAJJIOB. B3auMoaencTBue KUCIoT ¢ OCHOBAHUSIMU — Peakius HeUTpanu3anuu. BzaumoaencTsue KUCioT ¢
cossimu. [lomydeHne 6€CKUCIOPOIHBIX U KHUCIOPOCOAEPKAIINX KUCIIOT.
Comu, ux kmaccuukanus U cBOWCTBA. B3ammopeiicTBue coneil ¢ MeTamamMu, OCOOCHHOCTH ITHX
peakuuii. BzaumopaencTsue coiieit ¢ CoIsIMH.
['eneTnueckue psapl MeTaia U HeMeTalla. ['eHeTrudeckas CBsI3b MEX]y KJIaCCaMHU HEOPraHMYECKUX
BEIIIECTB.
JlabopaTopHbIe ONBITHI

¢ B3anMoelicTBIE OKCUIA KAJIBIUS C BOJIOH.

* [ToMmyTHEHHE U3BECTKOBOM BOBI.

* Peakuusi HeUTpaau3amum.

* [Toryuenne ruapokcuaa menu(1l) u ero B3aumoaelcTBIE C KUCIOTOA.

* Paznoxenue ruapoxcuna meau(Il) mpu narpesanuu.

* B3aumoeicTBHe KUCIOT C METaJlJIaMU.

* B3aumojecTBrE KHUCIIOT C COJISIMH.

* O3HaKOMIICHUE C KOJIJICKIIUEH COIeH.

* Bzaumonetictue cynbhara meau(ll) c sxeme3om.

* B3aumogeicTBHE COJICH ¢ COJLSIMU.

* ['eHeTHYECKas CBSI3b MEXKAY KJIaCCaMH HEOPTaHMYECKHX BEIIECTB HA MPUMEPE COCTUHEHUN MEIH.
IIpakT4yeckune padoTnl

7. Pemenne sKkCiepUMEHTAIBHBIX 337124 110 TeMe «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHHIN.



Ilepuoauyeckuii 3aK0H M MepUOAMYECKAsi cMcTeMa XuMUYeckux djiemenToB /. . MenjesieeBa.
CtpoeHue atoma
EcTecTBeHHBIE CEMENCTBA XUMHUYECKHX OHJIEMEHTOB: ILIEJOYHBIE M IIEJIOYHO3EMENIbHBIE METasllbl,
raJloreHbl, MHEpTHbIC (OmaroponHbie) razbl.  AMGOTEPHOCTb. AMQOTEpHbIE OKCHUABI M THUAPOKCHIBL
KomMruiekcHsie couu.

Otkpertue /. V1. MenaeneeBbiM NEPUOIUYECKOTO 3aKOHA U CO3JaHUE UM MEPUOJIUYECKONW CHUCTEMBI
XUMUYECKUX HIIEMEHTOB.

ATOMBI KaK (popMa CyIIECTBOBAHUSI XUMHUECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOSHHH aTOMOB.
Jloka3zaTenbcTBa CI0KHOCTU cTpoeHus atoMoB. OnbiThl Pezepdopaa. [1nanerapHas Mojenb CTpoeHus atoma.

CocTaB aTOMHBIX siI€p: IPOTOHBI, HEUTPOHBL. OTHOCUTENBHAS aTOMHAs Macca. B3auMocBs3b NOHATUI
«IIPOTOHY, KHEUTPOH», KOTHOCUTEIIbHASI ATOMHAsA MACCay.

Muxkpomup. DnexTponbsl. CTpoeHHe 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX 37eMmeHToB 1—20.
[TonsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3ortombl. ®usnueckuii cMbicn cumBoiiuku [lepuoguueckoii cuctemsl. CoBpeMeHHas (hOpMyIHpPOBKa
NePUOANYECKOro 3aKoHa. V3MeHeHus CBOWCTB 3J€MEHTOB B MEPUOAAX U rpynmnax Kak (yHKIHUS CTPOCHHUS
AJIEKTPOHHBIX 000J0YEK aTOMOB.

XapakTepucTuKa 3JIeMEHTa-MeTajllla U 3JIEMEHTA-HEMETAJlIa M0 UX IOJOKEHUIO B MEPHOJUYECKON
cucteMme xuMmmudeckux sineMmeHToB J[. 1. Meneneena.

JdeMoHCcTpannn
Paznuanbie hopMbl TAOIHII IEPUOTUIESCKON CHCTEMBI.
MopenupoBanue noctpoeHus nepuoandeckon cucreMsl 1. . Menneneesa.
Mopnenu aToOMOB XUMUYECKUX JIEMEHTOB.
Mopenu aToMOB 31€MEHTOB 1—3-T0 eproI0B.
JlabopaTopHble onbIThl * [lomyuyeHue aMmpoTepHOro THAPOKCHIA U UCCIEAOBAHNE €r0 CBOWUCTB.

XumMnueckas cBsizb. OKMCIMTEIbHO-BOCCTAHOBHUTE/IbHbIC PeAKIIUN
Honnass xumu4deckas cBs3b. VoHBI, oOpa3oBaHHBIE aTOMaMH METAUIOB W HeMmeTauioB. Cxembl
00pa3oBaHMs HOHHOM CBS3M AJIsl OMHAPHBIX coelnHEeHUH. FIOHHbIE KpUCTAJUTMUECKHUE PEIIETKH U (PU3UYECKUE
CBOMCTBA BEIIECTB C 3TUM THUIIOM peméTok. [loHusaTue o GopMyIIbHON eIMHUIIE BEIICCTBA.

KoBanentHast xumuueckas CBsi3b. DIEKTPOHHBIE U CTPYKTYpHBIE Gopmynbl. [loHATHE O BaT€HTHOCTH.
KoBanentnass HemossipHasi cBs3b. CxeMbl 00pa3oBaHWsS KOBAJICHTHOW CBS3U JJII OWHAPHBIX COCIUHECHHM.
MonekysapHbIe U aTOMHBIE KPUCTAIUIMYECKUE PEIIETKA U CBOMCTBA BELIECTB C 3TUM THUIIOM PELIETOK.

DNEeKTPOOTPUIIATETLHOCTE. Psint anekTpooTpuiiarensHOCTH. KoBasieHTHAsI TTONIIpHAst XUMUYECKas CBSI3b.
Junons. Cxembl 00pa30BaHus KOBAIEHTHOM MOJSPHOM CBSA3M AJIsi OWHAPHBIX COeAMHEHUH. MONeKyIsIpHbIe U
ATOMHBIE€ KPUCTAJUIMYECKHUE PEIIETKU U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meramnueckass XMUMAYECKas CBSI3b M METAJUTMUECKasi KpUcTainyeckas pemérka. CBoicTBa BEIIECTB
C ATUM THIIOM PeIETOK. EAnHas npupoaa XuMUYECKUX CBS3EH.

Crenenb okucieHusi. CpaBHEHHE CTENIEHU OKMCIEHUA M BaleHTHOCTU. [IpaBuna pacuéra cremneHeit
OKHUCTIEHUS 110 GOpMYyJIaM XUMHUYECKUX COSTUHEHUH.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHue CTENEeHEeW OKUCIEHUs AJI HJIEMEHTOB,
00pa3yromux BemIeCTBa Pa3HbIX KJAaccoB. Peaknun MOHHOTO oOMEHa M OKHMCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakunu. OKHUCIUTENb WU BOCCTAaHOBUTEIb, OKHCIEHHE M BoOCCTaHOBJIeHHE. (COCTaBlieHHE YpaBHEHUU
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OaiaHca.

JleMoHCTpanuu

e BuneodbparmenTs! u ciaiiapl «oHHAs XUMHUYECKask CBA3bY.

e  Kosekus BEeecTB ¢ HOHHOM XUMUYECKOU CBS3BIO.

e MoJenu HOHHBIX KPUCTAIMYECKUX PEIIETOK.

e BuneodparmenTs u cnaiiasl «KoBaneHTHas XUMUYECKask CBA3bY.

e Koteknuys BEIECTB MOJIEKYJISIPHOTO U @aTOMHOT'O CTPOCHHUSI.

e Mojenu MOJEKYISPHBIX M aTOMHBIX KPUCTAITIMYECKUX PEIIETOK.

e BujgeodparMeHTsI U craiipl «MeTaunuecKas XHMHUECKast CBS3hY.

o Komneknus «MeTasibl U CIIIaBbI».
e BsaumopnelicTBHE ITMHKA C CEPOIA, CONSTHON KUCIOTOH, XTmopuaoM meau (I1).
e ['openue maruus.
e BsanmoneicTsue XJIOPHOU U CEPOBOJAOPOIHOM BOIBI.



JlabopaTopHbIe ONBITHI
* I3roToBiieHHE MOJAEIH, WILTIOCTPUPYIOIIEH CBOMCTBA METAJLTIMYECKOM CBS3U

KaJIeHI[apHO - TEMAaTHYECKOE l'[.]'IaHI/IPOBaHI/Ie
8 KIIACC
(2 9 B HEMEMIO, BCETO 68 YacoB)

n/n

Tema ypoka

XapakTepucTHKA AeATEeJbHOCTH yyamuxes Y'Y/

Jara

IJ1aH ‘ paxr




peryJisi- NMO3HaBAa- KOMMYHH- | JINYHOCTH
THBHbIE TeJbHbIE KATHBHBI | ble
e
Tema 1. BBegenue B xuMuio (6 4acoB)

1 Beenenue. Xumus — yactb dopmu- ®opmuposanu | Popmu- dopmu-
ectecTBo3HaHusl. [Ipenmer poBaHUe € yMeHus poBaHue poBaHue
xuMuu. Bemecrsa. MOHATHS O | HAOIIOAATh, yMEHUs UHTEpeca

2 [IpeBparmienus BemiecTB. Posib | XUMUU U JeNaTh paborath K HOBOMY
XUMUU B )KU3HH YEJIOBEKA €€ pOJIL B | BBIBOJBI IIpU B Iapax, npeaMery.

3 IIpakTnyeckas pa6ora Nel. | )KU3HU IIPOBEICHUHI OTBEYATh
«IIpuémel YEJIOBEKA | OMBITOB, Ha
oOpaitieHus ¢ 1abopaTOpHBIM YMCHHUS BOIIPOCEI
000pyI0BaHUEM» paborathb C YUUTES,
Nucrpykrax Th KHUTOM U C yMeHHue

4 [lepuonnueckas cucrema MEPUOIUYECKO | UCMOJB30-
XUMUYECKHX annemeHToB J[. 1. 1 CUCTEMOH. BaTh
Menneneesa. 3Haku XUMHUYECK
XUMHUYECKHUX DIIEMEHTOB. Wi SI3BIK,

5) Xumuaeckue GOpMyIIbI. YMCHHE
OtHOCuUTENbHAs aTOMHAs U paboratb
MOIJIEKYJISIpHAas Macca. C

6 IIpakTHyeckas padora Ne2. XUMH1ec-
«Habmozenue 3a ropsuiei Kol
ceevoi» Uucrpykrax Th TIOCYJIOH.

Tema 2. ATOMBbI XUMHYECKHX 3JIeMeHTOB (7 4acoB)

7 OcHOBHBIE CBEIEHUS O dopmu- ®opmupoanu | Dopmu- dopmu-
cTpoeHuu aromoB. CocTaB poBaHue € yMeHus poBaHue poBaHue
aToMoB. M30TOMBI MOHATHH 0 | paboTaTh C yMEHUs UHTEpeca

8 CrpoeHnue 3I1eKTPOHHBIX CTpOE€-HUU | KHUTOH, CIyIaTh K
000JI04EK aTOMOB. aToMma, yYMEHUS yuuTens, | KOHKpeT-

9 HNonrnl. MoaHas xuMuueckas XUMHUYECK | HHTETPUPOBAT | BECTHU HOMY
CBSI3b. O} CBS3U U | b 3HAHUS U3 JIMAJIor C | XUMHYECK

10 KoBanentHas cBs3b. ee BUJgax. | (pu3uku B YYUTETEM | OMY

11 Meraunueckas XUMUYECKast XUMHUIO. U IpyTUMHU | DJIEMCH-
CBSI3b Y4allUMH- | TY, IIOUCK

12 O06o06meHne u CiL. HOIIOJTHUT
cHUCTeMaTU3als 3HaHUH 110 CIBHOM
TeMe: «ATOMBI XUMUYECKUX rH(popmaIl
DJIEMEHTOB» WK1 O HCM.

13 KonTpoabnas padora Nel
1o Teme: «Amomol
XUMUYECKUX DTIEMEHINOBY

Tema 3. IIpocTbie BemecTBa (S 4acoB)

14 IIpoctsle BemecTBa- dopmu- YMeHnue YMeHue OBnane-
MeETaJJIbL. poBaHue paborathb C COTPYIHU | HUE

15 [IpocToie BeecTBa- MOHATHS O | Y4eOHUKOM, 4aTh C HaBbIKa-
HeMeTaJUIbl. AJITIOTPOIHSIL. MeTaijax, | JIOMOJHUTENbH | YUUTEIEeM | MU i

16 KonnuecTBo BeriecTsa. HeMeTaula | Oif B IIOMCKE | TIPaKTH-
Mous. MonsipHast Mmacca X, JTUTEPaTypOn u coope YeCcKOoM

17 MouspHBIii 00bEM I'a30B. KOJIMYECTB | MepUOIUYecKo | UH(popmall | aesTenb-

18 Pemenue 3amay mo remam: € BEIIECT- W cHUCTEMOH. uu, HOCTH.
«Monsapuuiii 06vem 2azo8, Ba. CIyluiaTh
KOAUYeCmeo eeuecmea. €ro.

Tema 4. CoennHeHHs1 XMMHYECKHUX 3J1eMeHTOB (16 yacoB)

19 | Crenens oxucnenus. | | |




20 Baxkneiimue kiaccel ®opmupoB | YMeHue YMeHue Ymenue
OMHAPHBIX COCTUHCHHM. aHue paborars ¢ paboTaTth | MCMOJb-
OKcubl. MOHATHS O | YIE€OHUKOM, B Mapax, B | 30BaTh

21 OcHoBaHusl. CTEIIEHU YMEHHE rpynmnax, | 3HaHHS B

22 Kucnotsr OKHcCIIe- CONOCTaBJIATh, | OTBEYATh ObITY.

23 Comnu HUS, paborathb ¢ Ha

24 Cocranenue hopmyi coseid. | KI1accoB opmynamu. BOIPOCHI

25 06001IEH E U COETMHEHU YUUTEISL.
cUcTeMaTu3alus 3HaHUM 110 H, YMCTBIX
TeMme «BaxHeume Kiacchl BCIIECT-

OMHAPHBIX COCITUHECHUIN Bax u

26 AmopodHbIe 1 CMECIX.
KPUCTAJJINYECKHE BEIECTBA.

THUIIBI KPUCTAININYECKHUX
peleToK

27 Yucrele BelecTsa U CMECH.

28 IIpakTnyeckas padora Ne3.

«AHaIu3 MOYBHI U BOJBD»
Hucrpykrax Th

29 MaccoBas 1o
KOMITOHEHTOB B CMECH

30- Pewmenue 3amay Ha

31 HaXO0X/IEHUE MacCOBOH 1011
KOMITOHEHTOB CMECH.

32 IIpakTnyeckas padora Ned.

«[IpuroroBiienue pactBopa
caxapa ¢ 3aJlaHHOM MaccoBOM
JI0JIel pacCTBOPEHHOTO
Bemectsa» Muerpykrax Th

33 O060061IEHNE U
CHUCTeMaTU3alrs 3HaHUH 110
teMe: «CoequHeHns
XUMHUYECKHUX DJIEMEHTOBY.

34 KonTtpoJsbnas pabora Ne 2
1o TeMe «CoeMHEeHUs
XUMHYECKHUX DJIEMEHTOBY

Tema S. U3menenus, npoucxoasinue ¢ Bemecrsamu (12 yacon)

35 ®dusnuecKue sABICHUS B ®opmupo | YMeHue YMeHue YMeHue
XUMUH. BaHHE paboratb ¢ BECTHU UHTETPHUPO

36 XUMUYECKHUE SIBICHHUSL. MOHATHH O | yUeOHUKOM, JTUAJIOT, BaTh
XVAMHUYECKUE PEeaKINH XUMHUYECK | MEPUOANYECKO | paboTaTh | MOJTyYEHH

37 3aKOH COXpaHEHHS MaCChI ux i cucTemot, B Mapax, bI€ 3HAHUS
BEIECTBA. XUMHUECKUE peaxkuusx, | alropuTMoM pabortath | B
ypaBHEHUSL. WX TUIAX; | paccTaBlEHUS | C MpaKkTUyiec

38- | PacuéThl M0 XUMHUYECKUM yMeHus KOO(Q(UIMEHT | yyuTeneM. | KOu

39 ypaBHEHUSIM MMcaTh OB B JKU3HU.

40- Tunel XUMUUECKUX peakuuil. | PCAKUUU U | XUMHUYCCKUX

41 paccTaBis | ypaBHEHHSIX;

42 CKOpOCTbh XMMHUYECKHUX Th ypaBHE- | yMCHHE
peakumii. Katanusatopsl. HHC B HHTCTpHpOBAT

43 | IlpakTnueckas padora NeS. | XMUMUICCK | b 3HAHW 13
« ITpu3HaKM XMMHUYECKHX nx usuky B
peakuuiiy Mucrpykraxx Th | PCaklmiIx. | XUMHIO.

44- 0O0001eHne n

45 cUCTEeMaTu3alus 3HaHUM 10

TeMe «Mzmenenus,




npoucxooaujue ¢
8eUeCmeamu).

46 KonTpoabHasi padoTa Ne3.
1o TeMe «M3menenus,
npoucxoosuue ¢
sewecmeamu.
Tema 6. Teopus 3J1eKTPOJTUTHYECKOH TNCCONUANUN U CBOHCTBA KJIACCOB HEOPraHUYECKUX COeTUHEHU
(21 yacoB)

47 PactBopenue kak ¢puzuko — | @opmupoBa | YMeHue ®opmupo | Popmupo
XUMUYECKUM nporecc. Tumsl | HUE paboTats ¢ BaHUE BaHUE
pactBopoB. [ToBTOpHBIN MOHATHM O | yYEOHUKOM, | YMEHHUS YMEHHUSI
nHCTpyKTax 1o T.b. pacTtBopax, | yMeHuUe paboTaTh | HHTETPUPO

48- | DnexTpoauTHYECKas JNEKTPO- COIOCTABJISIT | UHOUBUAY | BaTh

49 nuccormanus (OJ]) u Teopust | IUTUYECKOH | b, padOTaTh C | aJbHO U B | 3HAHUS O
)i muccouuar, | dopMynaMu. | mapax, pacTBopax

50- | MoHHbIC ypaBHEHUS peakuii | MU, HOHHBIX COTPYIHU |, KHUCIO-

51 YpaBHEHUSX 4aTh C Tax,

52 VY cIl0BUS IPOTEKAHUS , KACIIOTAaXx, Y4YUTEIEM, | OCHOBAHU
XUMHUYECKHMX PEaKluii Mexy | OCHOBaHWI, yMEHHE X, COJISIX
pacTBOpamu 3JIEKTPOIUTOB COJISIX, 3aJaBaTh | M OKCHJaX
10 KOHIIa OKCHUIOB, BOIIPOCHKI. B

53 Kucnots! B ceete TOJ], OKHUCIIUTEIh IIOBCE/IHEB

54 OcHoBanus B cBete TO]] HO- HYyIO0

55 Oxkcupl, uX Kiaccupukanus | BOCCTAHOBH JKU3Hb.

Y CBOMCTBA. TCIBHBIX

56 Conu, ux cBOCTBa peaknusx.

57 I'enernueckas CBs3b MEKIY
KJIACCAMH HEOPTraHMYECKUX Popmuposa
COEIMHECHHUI. HHAC yMCHUA

58 | IpakTudeckas pa6ora Ne, | PaOOTath ¢
« MloHHBIE peaknun» yaeOHuKoMm,

Hucrpykrax Th anroputMa

59 O6061IeHMe 1 MH
cHCTEeMAaTH3aIns 3HaHuii mo | COCTABICHH
teme: «PacTBopenue n A MOHHBIX
pPacTBOPBI». ypaBHCHIN

60 OKHCITUTEITEHO- "

BOCCTAHOBHTENbHbIC peakiuy | PACCTAHOBK
(OBP). 1

61 CBoiicTBa MPOCTHIX U Kkodppume
CJIOXHBIX BEILECTB B CBETE HTOB B
T3/ u OBP OKHUCJIUTEIh

62 IIpakTyeckas padora Ne7. Ho”

VYcnoBus MpoTeKaHus BocCTatoBH

XUMHUYECKHUX PEAKIHI MEXKIY TEIIbHBIX
peaKusx.

pacTBOpamu 3JIEKTPOIUTOB

J10 KOHIIa

Hucrpykrax Th

63 IIpakTyeckas padora Ne8

Neg CsoiicTBa KHCIIOT,
OCHOBaHUH, OKCUIOB U
COJIEH.

Hucrpykrax Th

64 [TpakTueckast pabora Ne9
Pemenue




SKCIICPUMCHTAJILHBIX  3a1a4.
HNucrpykrax Th

65

Ob6o0061enne u
cucTeMaTu3alus 3HaHUi 1o
teme «PacTBopeHue.
PactBopsl. CBolicTBa
PacTBOPOB 3JIEKTPOJIUTOB,
noHHbIEe ypaBHEeHUS, OBPy.

66

HNToroBasi KOHTPOJIbHAA
padora Ned4 3a kypc xumuu 8
KJjacca

67-
68

AHann3 UTOroBO¥
KOHTPOJIbHON PabOTHI.
Hrorosoe 3ausarue




