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PaGouas mporpamma mno xummu 8-9 KIacCOB COCTaBlIeHa Ha ocHOBe DenepaibHOro
TOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHaapTa OCHOBHOTO 001ero oopazoanus (PI'OC)
Kypc paccunran Ha o0s3aTenpHOE H3ydeHue npeaMera B 00béme 140 yueOHBIX 9acoB 1o 2 yaca
B HEJIEIIO.

IlnanupyemMblie pe3yabTaThl H3yYeHHUs] Y4eOHOro npeaMera «XuMHUsD)

JInyHOCTHBIE pe3yJbTAThl OCBOEHHSI Kypca XHMHH HAa YPOBHE OCHOBHOIO 001Iero
00pa3oBaHusl J0LKHBI OTPAKAThH:

- 0CO3HAHUe CBOCW OTHUYECKOW MPHHAIJICKHOCTH, 3HAHHE HWCTOPUU XHMHH W BKIIaja
POCCUICKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;

- (popmuposaHrue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHUIO XMMUU; TOTOBHOCTH U CIIOCOOHOCTH
yyalmxcs K CaMOpa3BUTHIO MU CaMOOOPAa30BaHMIO Ha OCHOBE M3YUEHHBIX (DaKTOB, 3aKOHOB U
TEOpUH XHMMHHU; OCO3HAHHOTO BBIOOpPA U MOCTPOCHHE WHAMBUAYAIbHONH 00pa3oBaTeIbHOU
TPACKTOPHH;

- ¢opmuposanue TEIOCTHON €CTECTBEHHO-HAyYHOW KAPTHHBI MHpPA, HEOTHEMIIEMOH YacCThIO
KOTOPOW SIBIIICTCSI XUMHUYECKasi KAPTHHA MHUPA,

- 06ladeHue COBPEMCHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO pa3BUTHS HAYKH H
0OIIECTBEHHON IPAKTUKH, B TOM YHCJIE U XUMHUECKHUM;

- 0c8oeHue COUWATIbHBIX HOPM, MpaBWJ MOBEACHHS, poieid U (OpM COIUAIBHON KXU3HU B
colMyMe, MPHUPOAEC U YACTHOW >KM3HHM Ha OCHOBE JKOJOTMYECKOW KYIbTYpbl U 0€30MacHOro
oOpallieHus ¢ BEIIeCTBAMU U MaTepuaiaMu;

- gopmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIICHWH CO CBEPCTHUKAMH U
B3pOCIBIMH B IIpolecce  0o0pa3oBaTenbHOH,  OOIIECTBEHHO  TOJE3HOH,  y4deOHO-
MCCJICIOBATEIILCKOM, TBOPUECKOHN M IPYTHX BHJIOB JIEATEIIHHOCTH, CBSI3aHHBIX C XUMHUEH.
MeranpeaMeTrHble pe3yJbTAThl OCBOEHHsSI Kypca XHMHUSIHA YPOBHE OCHOBHOIO 00IIETro
00pa3oBaHusl T0JLKHBI OTPAkKATh:

- onpedeneHue TeENeW COOCTBEHHOTO OOYy4YeHHs, NMOCTaHOBKAa W (OPMYyIHUpOBaHUE NI ceOs
HOBBIX 33/1a4;

- NIaHUpo6aHuemyTel  JOCTHKEHUS IKEIaeMOro pe3yinbrara OOydYeHUs XHMHHU Kak
TEOPETUYECKOT0, TaK U IKCIIEPUMEHTAIBHOTO XapaKTepa;

- coomHeceHue CBOMX JCUCTBUI C TUIAHUPYEMBIMH pe3yJbTaTaMH, OCyuecmeieHie KOHTPOIS
CBOEH JEATENBHOCTH B IPOIECCE JOCTIIKEHUS pe3ylbTara, onpedeienue CocoOOB IEHCTBHMA
IIPH BBIITOJIHEHUH JTA00PATOPHBIX U MIPAKTHYECKUX PAOOT B COOTBETCTBHH C MPABUIIAMH TEXHUKH
0€30I1aCHOCTH;

- onpedenienue WCTOYHUKOB XUMHUYECKOW HMH(OpManuu, MONyuyeHHE U aHalu3 e€, CO3JaHHe
WH(OPMAIIMOHHOTO IPOAYKTA U €T0 MPE3CHTAIHUS;

- UCNONIb308aHUe OCHOBHBIX WHTEIJICKTYalbHBIX OIEpallfii: aHamu3a U CHHTE3a, CPaBHEHUS H
CUCTEeMAaTH3aIHH, 0000IIEeHNsI U KOHKPETU3AINH, 6bis16/1eHue TIPUINHHO-CIIEICTBEHHBIX CBsI3ed U
nocmpoeHue JIOTHIECKOTO PACCYKICHUS M YMO3aKITFOUeHUS (MHTyKTHBHOTO, JCTYKTUBHOTO | 110
AQHAJIOTHH) Ha MaTepHalie €CTECTBEHHO-HAYIHOTO COJICP)KAHMS,

- yMeHue CO3JaBaTh, MPUMEHATH U MPe0OpPa30BBIBATH 3HAKH M CHMBOJIBI, MOJICITH H CXEMBI IS
pelreHus yaeOHbBIX B TO3HABATEIIBHBIX 33]1aY;

- ¢gopmuposanue WM pazsumue SKOJOTUYECKOTO MBINUICHHUS, yMEHHE NPUMEHATH €ro B
MO3HABATENIIbHON,  KOMMYHHUKATHBHOW,  COIMAIILHON  MpakTUKe | MpodeCCHOHATBHON
OpHEHTAINH;



- 2eHepuposanue NN 1 ONpeAeTICHUE CPEACTB, HEOOXOIUMBIX Ul UX Pealn3aluu.
IIpenmeTHble pe3yJbTaTbl OCBOCHHSI Kypca XHMHHM Ha YPOBHE OCHOBHOIO 001Iero
0o0pa3oBaHus NPeIOJAraT, YTO y yuaerocsi cGopMHpOBaHbI:

- ymMeHue 0003HAYaTh XUMHUYECKHE DSJIEMEHTHI, Ha3bIBaTh WX W XapaKTEpPH30BaThb Ha OCHOBE
IIOJIOKEHUS B niepuoanudeckon cucreme /1. 1. Menneneesa;

- ¢opmynuposanue U3y4EHHBIX MOHSATUHA: BEIIECTBO, XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
VOH, KaTHOH, aHUOH, IIPOCTOE U CJIOKHOE BEIECTBO, XMMHUYECKAs PEaKLus, BUIAbl XUMHUUECKHUX
peaKkui U T. I1.;

- onpeoenenue N0 (popMyIaM COCTaBa HEOPraHMYECKUX U OPraHUYECKUX BELIECTB, BaJICHTHOCTH
aTOMOB XMMHMUYECKUX 3JIEMEHTOB WM CTEIIEHU X OKUCIICHUS;

- noHumManue NTHPOPMALUHU, KOTOPYIO HECYT XMMHUYECKHE 3HAKH, ()OPMYIIBI U YPaBHEHHUS;

- YMeHuexnaccuguyuposams NpocThie (METAUIbl, HEMETAJUIbI, OJIATOPOAHBIEC Ta3bl) M CIOXKHBIE
(OuHapHBIC COCMHEHUS, B TOM YHCIIE€ U OKCHUJIbI, & TAKXKE THAPOKCUIBI — KHCIOTHI, OCHOBaHHUS,
am(oTepHble THIPOKCUIBI — U COJIN) BEILECTBA;

- popmynuposanue NEPUOJUUECKOTO 3aKOHA, 0ObsACHEeHUe CTPYKTYPbl U UHPOPMALIUU, KOTOPYIO
HECET NEepHOAMYEcKas CUCTeMa XUMHUYecKHx diemeHTtoB [l M. MenneneeBa, packpwvimue
3HAYECHUS NIEPUOJUYECKOTO 3aKOHA,

- VYMeHue Xapaxmepuzoeams CTPOEHUE BEIECTBA — BUJbl XMUMHUYECKHUX CBSI3€H U THUIIBI
KPUCTAJUIMYECKUX PELIETOK;

- onucanue CTPOEHUSI ATOMOB XUMHUYECKHUX 3JIEMEHTOB € MOPSAKOBBIMU HOoMepamu 1—20 u 26,
omobpadiceHue NX ¢ TIOMOIIbIO CXEM;

- cocmasnenue GHOPMYNT OKCHJIOB XMMHMYECKHMX 3JEMEHTOB U COOTBETCTBYIOIIUX UM
TUAPOKCHUIOB;

- Hanucanue CTPYKTYPHBIX (OPMYST MOJIEKYJISAPHBIX COECIUHEHUH U (POPMYIBHBIX E€IUHHULL
VOHHBIX COEIMHEHUH 110 BaJICHTHOCTH, CTENIEHN OKHUCIICHUS WIN 3apsily HOHOB;

- yMmenue ¢hopmynuposéams OCHOBHBIE 3aKOHBl XHMHH: IIOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPaHEHUSI MacChl BEILIECTB, 3aKOH ABOTa/ipo;

- ymeHue Gopmynuposams OCHOBHBIE TOJOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS U TEOpUU
AIIEKTPOJINTUYECKON JUCCOLIMAIUY;

- onpeoenenue TPU3HAKOB, YCIOBUN IPOTEKAHUS U MPEKPAIICHNUS XUMHUUECKUX PEaKIIMii;

- cocmasnenue MOJIEKYISIPHBIX YPaBHEHMH XMMHUYECKHUX pPeaKLui, MOATBEP)KIAIOIUX 00Iue
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB U OTPAXKAIOLIUX CBS3U
MEXy KJIaCCaMU COEIMHEHUN;

- cocmaenenue ypaBHEHUH peakluii ¢ ydacTHEM JIEKTPOIUTOB TakKe B HOHHOM (hopme;

- onpedesienue 110 XUMUYECKUM YPAaBHEHUSM MPUHAJJIEKHOCTH peakluil K ONpeeIEéHHOMY TUITY
WIH BU]LY;

- cocmasnenue ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLUN C IOMOIIBI0 METOoJa
AIIEKTPOHHOTO OajaHca;

- npumeneHue TIOHATUN «OKHCIEHUE» U «BOCCTAHOBIIEHUE» JJISl XapPAKTEPUCTUKUA XUMUYECKUX
CBOICTB BEIIIECTB;

- onpedesienue C TTIOMOIIBIO KaYeCTBEHHBIX PEAKIUN XJIOPUI-, CyIb(aT- 1 KapOOHAT-aHUOHOB U
KaTHOHA aMMOHHUS B PacTBOPE;

- 00bsACHeH e BIMSHUS Pa3IMYHBIX (JaKTOPOB Ha CKOPOCTh XMMHUECKUX PEaKLIUii;

- YMeHue Xapakxmepuzoeams TMOJI0KEHUE METAJJIOB U HEMETAJIJIOB B MEPUOJUYECKON cucTeme
AIIEMEHTOB, CTPOEHUE UX aTOMOB U KPUCTAJUIOB, 00IIHe (PU3NUecKre U XMMUYECKHE CBOMCTBA;

- 00BsACHeHue MHOT000pa3ns MPOCTHIX BEIIECTB SBJIEHUEM AJUIOTPOIIUH C YKa3aHUEM €€ IPUUNH;



- yCmaHoieHue Pa3INuuil THAPO-, TIHPO- U DIIEKTPOMETAIUTYPTUU U ULIIOCMPUPOSAHUE dTUX
pa3auunii IpUMepaMu MPOMBIIIEHHBIX CIIOCOO0B MOTYYSHHS METAJIOB;

- ymeHue dasams 00IIyI0 Xapaktepuctuky snmementoB |, Il, VIIA rpymnm, a Takxke Bogopona,
KHCJIOpO/Ia, a30Ta, cepbl, Gpocdopa, yriaepoaa, KpeMHUsI 1 00pa30BaHHBIX MU MPOCTHIX BEIIECTB
U BOXHEHIIUX COCIMHEHUH (CTpOCHHE, HAaXOXKICHHE B IMPUPOJE, NMOJIy4deHHE, (PpU3HuecKue u
XUMHYECKHE CBOWCTBA, IPUMCHEHHE);

- YMeHue Onuculams KOPPO3UI0 METAIIIOB U CIIOCOOBI 3allIUTHI OT HeE,

- YMEeHUenpousgo0ums XUMHUYECKHE pacuE€Thl C WCIOJIB30BAHUEM TOHSITHHA «MaccoBas OIS
BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJLSIPHBIA 00BEM» 1O Qopmynam u
YpPaBHEHUSIM PEAKLIUIA;

- onucaHue CBOMCTB U MPAKTHYECKOTO 3HAYCHUS U3YUYCHHBIX OPIraHUYECKHUX BEIIECTB;

- 8blnoaHeHue 0003HAUYEHHBIX B MPOTPaMME SKCIEPUMEHTOB, pACNO3HABAHUe HEOPTaHMYECKUX
BEIIECTB 110 COOTBETCTBYIOLIUM IIPH3HAKAM;

- cobmodenue paBuI 0€3011acCHON PabOThl B XUMHUYECKOM KaOWHETE (J1TabopaTopun).

IInanupyemMble npegMeTHbIC Pe3yIbTATHI OCBOCHUS Y4eOHOr0 npeaMera (Kypca) « XuMus»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusA:
BbinycKHUK HayuYHuTCS

®  3HaAmMb (NOHUMAMD).
— XMMMYECKYIO0 CUMBOJIMKY: 3HaKM XMMHUYECKHX 3JIEMEHTOB, (POPMYJIbl XUMUYECKUX BEILECTB,
YPaBHEHHS XUMMHYECKHUX PEaKIIN;
— BaXHEHIIWEe XMMHUYECKUE IMOHATHUSA: BEIIECTBO, XMMHUYECKHI 3JIEMEHT, aToM, MOJIEKYyJa,
OTHOCHUTEJIbHbIE aTOMHAas M MOJIEKYJISIpHas Macchbl, UOH, KaTHOH, aHUOH, XUMUYECKas CBS3b,
AIIEKTPOOTPHULIATEIBHOCTD, BAJIGHTHOCTb, CTENIEHb OKUCIICHMUS,
MOJIb, MOJIIpHAasi Macca, MOJIAPHBIM OO0BEM, pAacTBOPBI, AJIEKTPOJIUTHI U HEIIEKTPOJIUTHI,
IEKTPOJINTUYECKAsT ~ AUCCOLMAIMS,  OKHCIUTENb M BOCCTAHOBUTENIb,  OKUCIEHHE U
BOCCTaHOBJIEHHE, TEIUIOBOW 3 (EKT peaki, OCHOBHBIE THUIIBl PEAKUUH B HEOPraHUYECKOH
XUMUH;
— (QOpPMYJIIMPOBKM OCHOBHBIX 3aKOHOB M TEOPUH XMMHHU: aTOMHO-MOJIEKYJIIPHOTO YU€HHS,;
3aKOHOB COXPAaHEHHsI MacChl BEIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB, ABOraapo;
nepuoanueckoro 3akona J[. M. MenneneeBa; Teopun CTpOEHHMS aToMa M YYEHHsS] O CTPOCHUH
BEIIECTBA; TEOPUU AIEKTPOIUTUUECKON JUCCOLUAIMN U YUEHHUSI O XUMUYECKON PEeaKInH;

®  Hazvieamv.
— XUMHUYECKHE 3JIEMEHTHI;
— COE/IMHEHHUS N3YYEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;
— OpraHMyecKre BellecTBa Mo ux (GopMylie: METaH, 3TaH, ITHJIEH, alleTHJIEH, METaHOJI, ITaHO,
[JIMLIEPUH, YKCYCHAas KHCIIOTa, TIII0K03a, caxapo3a;

®  00BACHAMD:
— (¢u3nyecKkuil CMbICI aTOMHOTO (MOPSIKOBOr0) HOMEpa XUMHUYECKOrO 3JEMEHTa, HOMEpa
rpynmsl U rnepuoaa B mnepuoanudecko cucreme /. M. MenzaeneeBa, K KOTOPbIM 3JIEMEHT
IIPUHAJIEIKNT;
— 3aKOHOMEPHOCTH M3MEHEHMsS CTPOEHHS aTOMOB, CBOMCTB AJIEMEHTOB B IPEIENax MallbIX
NEepUoJIOB U A-TPYIII, a TAKXKe CBOMCTB 00pa3yeMbIX UMH BBICIIMX OKCHUIIOB U THAPOKCHIOB;
— CYIIHOCTb IIpOIECCa HIIEKTPOIUTHUECKON TUCCOIMALIMY U PEaKIIMii HOHHOTO OOMEeHa;

®  Xapaxkmepuzoeamv:



— XHMMHYECKHE DJJEeMEHTHl (0T BOJOpOAa IO Kajbl[Msl) HAa OCHOBE HX [OJIOKECHUS
B IIEPUOJMYECKON cucTteMe xumuueckux saemeHToB J[. W. MengeneeBa u ocoOeHHOCTEH
CTPOCHUS UX aTOMOB;
— B3aUMOCBSI3b MEX]Iy COCTAaBOM, CTPOSHUEM M CBOHCTBAMHU HEOPTaHUYECKUX BEIIECTB;
— XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIIECTB (IIPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAJUIOB, COEJUHEHUI — OKCHUJOB, KUCIOT, OCHOBAaHUH, aM(OTEpHBIX OKCHIOB
U TUJIPOKCUJIOB, COJIEH);
® onpeoensims:
— COCTaB BEILIECTB M0 UX (opMysam;
— BAJICHTHOCTH U CTETIEHU OKHUCIICHUS 3JIEMEHTOB B COCIMHEHUU;
— BH/JIbIl XUMUYECKOU CBS3H B COCTMHEHUSX;
— THUIIbI KPUCTAIUTMYECKUX PEIIETOK TBEPBIX BEIIECTB;
— MPUHAIICKHOCTh BEIMIECTB K OMPEICIIEHHOMY KIIACCY COCTUHEHUN;
— THUIIBI XUMUYECKHUX PEaKIIHii;
— BO3MOXHOCTb ITPOTEKAHUS PEAKIINI HOHHOTO OOMEHA;
® cocmasnamy:
— CXEMBl CTPOCHHSI aTOMOB TEPBBIX JBAJIATH JIEMEHTOB Iepuoaudeckoir cuctemsl J[. .
Menneneena;
— (opMyIIBI HEOPTAHUYECKUX COSAMHCHHI N3YICHHBIX KIIACCOB BEIIECTB;
— YpaBHCHHSI XHMHUYCCKUX pEaKIUH, B TOM YHUCJIC OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX, C
MOMOIIBIO0 METO/Ia TIEKTPOHHOTO OajaHca;
® 0Oe3onacHoobpawamovcs:
C XUMHYECKOU IMOCYI0M 1 JTab0paTOPHBIM 000PYIOBAHHEM;
®  11POBOOUMb XUMUYECKUL IKCHEPUMEHN.
— MOATBEPKIAOIIMNN XUMUYECKUN COCTaB HEOPTaHUYECKUX COCTUHEHUI;
— MOATBEPKTAOINN XUMHYECKHE CBOMCTBA N3YICHHBIX KJIIACCOB HEOPTaHUIECKUX BEIIECTR;
— MO IMOJIyYEHHIO, COOMpPAHUI0 W PACIO3HABAHMIO Ta3000pa3HbIX BEUIECTB (KUCIOpOAa,
BOJIOPOIa, YTIAEKUCIIOTO ra3a, aMMHUaKa);
— MO ONpENENCHUI0 XJIOpPHUA-, Cylb(dar-, KapOOHAT-MOHOB M HOHA aMMOHHS C MOMOIIBIO
KaueCTBEHHBIX PEaKIINIA;
®  GLIYUCTAMD:
— MacCOBYIO JIOJII0 XUMUYECKOT0 AJIEMEHTa M0 (hOpMYyJie COeTMHEHUS;
— MacCOBYIO JIOJIIO BEI[ECTBA B PaCTBOPE;
— Maccy OCHOBHOTI'O BEIIIECTBA 110 N3BECTHOM MacCOBOM O MpUMeECeii;
— O0OBEMHYIO JI0JIF0 KOMIIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, 00BbEM MM MAcCy BEIIECTBA MO KOJWYECTBY BEIIECTBA, OOBEMY HIIH
Macce peareHTOB, WU TPOJTYKTOB PEaKIIHH;
®  UCNnOL308aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUS 8 NPAKMUYecKol OeamenbHOCmU U
NOBCEOHEBHOU HCUSHUL!
— 111 06e30MmacHOro OOpaIleHusl ¢ BEIMIECTBAMH W MaTepHaJlaMH B TTOBCEAHEBHON JKU3HU H
IPaMOTHOT'O OKa3aHUS TIEPBOM IMTOMOIITH ITPH 0XKOTaX KHCIOTAMH U IIEJI0OYaMHU;
— JUTsl OOBSICHEHUS OTJICTBHBIX (PAKTOB M MIPUPOJIHBIX SIBIICHUH;
— JUTSI KpUTUYECKOM OI[EHKH MH(POPMAITH O BEIIECTBAX, UCIIOJIb3yEeMbIX B OBITY.
BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCHA



. XapaKTepu30BaTb OCHOBHBIE METOJbl TMO3HAHUS XMMHYECKHX OOBEKTOB: HaOIIOJCHHUE,
U3MEepeHHe, SKCIIEPUMEHT, MOJIETUPOBAHUE;

. pa3nuyaTh XUMHYECKHUE OOBEKTHI (B CTATHKE):

— XUMHUYECKHE 3JIEMEHTHI U MIPOCThIE BEIIECTBA;
— MeTaJUlbl U HEeMEeTalIbl M XapaKTepu30BaTh OTHOCUTEIbHOCTb INPUHAMJIC)KHOCTH TaKHX
00BEKTOB K TOW WJIM HHOU TPYIIIIE;
— OpraHu4ecKHe U HeOPraHUYECKUE COCIMHECHHUS,
— THIPOKCUABI (KUCIOPOACOAEpKAIINE KUCIOTI, OCHOBAaHHS, aM(OTEPHBIE THIPOKCHU/IbI);
— OKCH/IBI HECOJIe00pa3yolye U coieodpaszyronue (KUCIOTHBIE, OCHOBHBIE, aM(OTEpHBIE);
— BQJICHTHOCTb U CTEIIEHb OKUCIICHHUS;
— CHCTEMAaTUYECKHUE U TPUBHAIbHBIE TEPMUHBI XUMHUYECKOW HOMEHKIIATYPBI;
— 3HAKOBYIO CHCTEMY B XUMHHU (3HAKH U (OPMYJIIbI, MHIEKCH U KOAPPHUIIMEHTHI, CTPYKTYPHbIE
U MOJEKYyJsipHble (OPMYJIbI, MOJIEKYJSPHBIE M HOHHBIE YypaBHEHHUS pEaKlHi, MOJHbIE U
COKpaIlEHHbIE HOHHBIE YpaBHEHHsI peakUui, TEPMOXHMMHUYECKHE YpaBHEHHs, OO0O3HAYCHUS
CTETEeHH OKUCJICHUS U 3apsifa HoHa B GOopMyJie XUMUYECKOTO COSAMHEHHUS );
. pa3nuyaTh XUMUYECKHE OOBEKTHI (B JUHAMUKE):
— (puzmveckue U XMMHYECKHUE CTOPOHBI MPOIIECCOB PACTBOPEHUS U AUCCOIUAIIH;
— OKUCJIHUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIMH U PEAKIIMH OOMEHa;
— CXEMBI U YpaBHEHHS] XUMUYECKUX PEaKIHil;
. COOTHOCHUTB:
— 9K30TEPMUYECKHE PEAKIIUU U PEaKlUy TOPCHHUS;
— KaTaJuTU4eCKue U (hepMEHTATUBHBIE PEAKIIUU;
— MeTaJlJl, OCHOBHBIN OKCHUJ, OCHOBaHHUE, COJIb;
— HEMeTalJl, KUCJIIOTHBIA OKCHJI, KUCIIOTa, COJIb;
— CTpPOEHHE aTOMa, BHJI XMMHYECKOW CBSA3HM, TUIl KPUCTAIJIMYECKOW PEIIETKU U PU3NYECKUE
CBOMCTBA BEIIECTBA;
— HaxO0’KJICHHE JIEMEHTOB B IIPUPOJIE U MPOMBIIIEHHBIE CIOCOOBI UX MOJIyUYEHUS;
— HE00X0AMMOCTh XUMHUYECKOTO MTPOU3BOICTBA M TPEOOBAHUHN K OXpaHE OKPY>KaIOLIEeH Cpebl;
— HeoO0XOAMMOCTb IMPUMEHEHHs] COBPEMEHHBIX BELIECTB W MaTepHaloB M TpeOOBaHUU K
3/10pOBbECOEPEIKEHUIO;

. BBIBUTaTh U OSKCIIEPUMEHTAIBHO IMPOBEPSITH TUNOTE3bl O XMMHUYECKHUX CBOMCTBax
BEUIECTB HAa OCHOBE HMX COCTaBa, CTPOEHUS M IPUHAMIEKHOCTH K ONPEACIEHHOMY Kiaccy
(rpymie) BeuecTs;

J MPOrHO3UPOBaTh  CIHOCOOHOCTh  BELIECTBA  MPOSIBIATH  OKHUCIUTENbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEW OKHCIIEHHs JIEMEHTOB, BXOIALIUX B €r0
COCTaB, a TAK)KE MIPOYKTOB COOTBETCTBYIOIINX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIN;

J COCTaBJIATh  YpPaBHEHMs]  peakuuid C  ydacTHEeM  TUNHYHBIX  OKHUCIUTeNeH
¥ BOCCTaHOBUTEJIECH HAa OCHOBE 3JIEKTPOHHOTO OanaHca;

J ONpeAeNsATh  BO3MOXHOCTh  NPOTEKAaHUS  XUMHYECKMX  peakuuid Ha  OCHOBE
AIIEKTPOXMMHUYECKOTO  psiia  HAaNpsDKEeHUM  METauloB, psfa  AJIEKTPOOTPHULATEIbHOCTH
HEMETaJIJIOB, TAOJIUIBl PACTBOPUMOCTH U YUETA YCIOBUIN MPOBEACHUS peaKuii;

J MIPOBOAUTH PACUETHI [0 XUMUYECKUM (OpMYJIaM U YpaBHEHHSIM:

— JUIst BBIBOJIA (DOPMYJIBI COETUHEHUS IO MACCOBBIM JIOJISIM 3JIEMEHTOB;
— JUIs IPUTOTOBIIEHUSI PACTBOPA C UCIOIb30BAaHUEM KPUCTAIIOTUIPATOB;



— U1 HAaXOXKACHUS JIOJIM BBIXOAA MPOAYKTA PEAKIMH IO OTHOIICHHIO K TEOPETHYECKU
BO3MOXKHOMY;;
— ¢ ucnoiib3oBanueM npasuia ['eit-Jlroccaka 06 00bEMHBIX COOTHONICHUSX T'a30B;
— C UCTIOJIb30BAHUEM TIOHATUN «KMOJIb», «MMOJbY, «IUCIO ABOTaapO»;
— 110 TCPMOXUMHUUYCCKUM YpPAaBHCHUAM PCAKIINU,
® [POBOJIUTH XMMHUYECKHH ODKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOJIOJCHUEM IPaBHII
TEXHHUKHU 0€3011aCHOCTH:
— I10 YCTAaHOBJICHUIO KAYECTBEHHOT'O U KOJIMYECTBEHHOT'O COCTaBa COCIUHEHUS;
— TIPH BBIMOJIHEHUH UCCIIEOBATEIBCKOTO MIPOCKTA,
— B JIOMAIITHUX yCJIOBUSX;

o HUCITIOJb30BATh HpI/IO6peTéHHbIe KJIIFOYCBLIC KOMIICTCHIIMU IJI BBIIIOJIHCHHUSA IPOCKTOB U
yueOHO-UCCIIeIOBATEILCKUX PA0OT 1O U3YUEHHUIO CBOMCTB, CIIOCOOOB MOYYEHHUS U PACIIO3HAHUS
BEIIICCTB;

o OIIPCACIIATH HUCTOYHUKU XUMHUYECKOUN I/IH(l)OpMaHI/II/I, MNpEaACTaBIATb CIIMCOK
MH(OPMALIMOHHBIX PECYpPCOB, B TOM 4YMCI€ U Ha HHOCTPAHHOM S3bIKE, TOTOBUTh
WH(POPMAIMOHHBIH MTPOAYKT U MIPE3CHTOBATH €T0;

o O6”I)€KTI/IBHO OLCHHNBAThH I/IH(l)OpMaIII/IIO 0 BCIICCTBAX W XHUMHYCCKUX IIpoHeCCax,
KPUTHYCCKH OTHOCHUTCS K TIICEBIIOHAYYHOW WH(POpPMAIUU, HEJOOPOCOBECTHON peKiiaMe B
CpeCcTBax MaccoBOi MH(MOpMAIHH;

L4 co3aaBaTb MOACIIN U CXEMBI AJId PCIICHUA y‘-IC6HI)IX 1 ITO3HaBaTCJIbHBIX 3aaa4.



Coaepxxanue y4eOHOro Kypca
«XuMUD»
8 kiaacc

HavaabHble MOHATHS U 3aKOHBI XUMHH

Tena u BemectBa. CBONCTBA BEIIECTB. DTAIOHHBIE (PU3HMYECKUE CBOMCTBA BEIIECTB.
Marepuansl 1 MaTepuasioBeieHue. Pojib XUMUM B )KH3HU COBPEMEHHOT0 o61ecTsa. OTHOILIEHHE
o01mIecTBa K XUMHUH: XeMOopmIns 1 xeMopoOusi.

Metonsr u3ydenust xumuu. Habmronenne. JxkciepumeHT MoaenupoBanue. Moaenu
MaTepuaibHble U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azbl. JKunkxoctu. TBEpapie BewmecTBa. B3anMuble epexo/ibl MEXKy arperaTHbIMU
COCTOSIHUSIMH BEILIECTBA: BO3TOHKA (CyOnuMaIus) u 1ecyoimmanysi, KOHAeHCalus U UCIlapeHue,
KPUCTAJIIN3aLUs U IUIABICHUE.

dusnyeckue siBieHUA. YUCThIE BEleCTBa U CMECH. [ OMOT€HHBIE U FE€TEPOTr€HHBIE CMECH.
Cwmecu razoob6pasHsle, xxuakue u TBEpabie. CriocoObl pa3eneHus cMecel: NeperoHKka, in
JUCTUIIIALMS, OTCTauBaHKe, PUIBTPOBaHKE, KPUCTAJUIM3ALMS WK BhIIIapUBaHUE.
Xpomarorpadus. [Ipumenenue 3tux crnoco0oB B 1aOOPaTOPHON MPAKTUKE, HA TPOU3BOJICTBE U B
OBITY.

XUMUYECKHUE 3JIEMEHTBI. ATOMBI U MOJIeKyJIbl. [IpocThbie U C0XHBIE BElIECTBA.
AmoTponus Ha npumepe Kuciaopoja. OCHOBHBIE MTOJI0KEHHSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUSL.
Houbl. BemecTsa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS.

3Haky (CUMBOJIbI) XUMUYECKUX 31€eMEHTOB. MH(popMaIus, KOTOPYIO HECYT 3HAKH
XUMHUYECKHX 3JIEMEHTOB. DTUMOJIOTHsI Ha3BaHUI HEKOTOPBIX XMMHUYECKUX 2JIEMEHTOB.
[Tepuonuueckas Tabnuua XxuMudeckux neMeHToB /. M. MenaeneeBa: KOpOTKOIIEPUOIHBIN U
JUIMHHONIEpUOAHBIN BapuaHThl. [lepuoast u rpynnel. ['maBHas u moGouHast HOArPYNIb, UK A- U
b-rpynnsl. OTHOCUTENBHAS aTOMHAs Macca.

Xumnyeckue Gopmyisl. Uaaekcs u koda@puieHTs. OTHOCUTENbHAS MOJIEKYIIIpHas
Macca. MaccoBast 1011 XMMHYECKOT'0 3JIEeMEHTa B coeAuHeHnH. HpopmMalins, KOTOPYIO HECYT
XUMHYECKHE (HOPMYJIBI.

BanentHocTh. CTpyKTypHBIE (hOpMYIIbl. XUMUYECKHUE JIEMEHTHI C TOCTOSHHOW U
HepEeMEHHO BaJIeHTHOCTBIO. BpIBO/ (hopMyIibl coeiMHEHUS 10 BajleHTHOCTU. Onpenenenue
BAJICHTHOCTH XMMHMUYECKOI0 3JIeMeHTa 1o ¢opmyiie BemecTBa. CocTaBlieHUe Ha3BaHUN
COEIMHEHUH, COCTOSALINX U3 IBYX XMMUUYECKUX 3JIEMEHTOB, 10 BaJICHTHOCTH. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB.

XuMudeckue peakuu. PeareHTsl v NpoAyKThl peakiuu. [Ipu3Haku XUMHYECKUX
peakumii. YcioBus X NPOTEKAHUS U MpeKpamieHns. Peaknun ropenus. DK30TeEpMUYECKHE U
AHAOTEPMHUUYECKUE PEAKIIUH.

3aKOH COXpaHEHMS MACChI BEIIECTB. XMMHUECKHE ypaBHEHU. COCTaBIEHNE XUMHUECKUX
ypaBHeHM. HpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugukanus XuMHUecKuX peakiuii o COCTaBy M YMCIy PEareHTOB U MPOJTYKTOB.
Tumbl XuMHUECKUX peakunil. Peakiinu coeinHeHus, pa3ioKeH s, 3aMeIleHust 1 oOOMeHa.
KaranusaTtopsl u kaTanms.

JleMoHCTpaL UK
e Komneknus MaTepuaioB U U3AEIUN U3 HUX.
e Mogenu, UCnoab3yeMble Ha YpoKax (PU3HMKH, OUOJIOTHUH U Teorpaduu.



e OObBEMHBIC U IIAPOCTEPIKHEBBIE MOJIECTH HEKOTOPBIX XUMUYECKHUX BEIECTB.
e MoJaenu KpUCTAUIMYECKUX PEIETOK.
e CoOupanue mpubopa i MOJIy4eHus ra3a 1 MpoBepKa ero repMEeTHUYHOCTH.
e Bosronka cyxoro ipja, nojia Wi HadTaanHa.
e ArperaTHble COCTOSIHUS BOJIBI.
e PazneneHue AByX HECMEIINBAKOUIUXCS )KUIKOCTEH € ITIOMOIIBIO JAECIUTEIbHON BOPOHKH.
e Jluctminstop u ero padoTa.
e VYcraHnoBka ais puiabTpoBaHus U €€ paboTa.
e VYcraHOBKa /s BeIIapuBaHus U e€ pabora.
e Komnexius ObITOBBIX TPUOOPOB AJis (GUIBTPOBAHUS BO3AYXA.
e Pazgenenue kpacsiiero BemecTsa Gaomacrepa ¢ IOMOUIbIO0 METoJa OyMasKHOM
xpomarorpadumu.
e Mojenu aJUTOTPOITHBIX MOAU(DUKAIIUN YTIepoa U CephI.
e [losyuenue o30Ha.
e [lopTpetsl . 4. bepuenunyca u 1. 1. Menneneesa.
e KopoTkoneproaHblii U IJTMHHONEPUOIHBIA BapHaHThI epruoandeckoi cuctemsl /1. U.
Menneneena.
e KoHCTpyHpOBaHuE MIAPOCTEPKHEBBIX MOJIEIIEH MOJIEKYIL.
e Amnnapar Kunna.
e Paznoxenune Ouxpomara aMMOHHUS.
e ['openHue ceppl 1 MarHMEBOM JICHTHI.
e Iloprperst M. B. Jlomonocosa u A. JI. JlaByasse.
e OnsIThl, WIUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MAaCChl BELIECTB.
e T'openue pocdopa, pacTBoOpeHHE IPOAYKTa TOPEHUS B BOJIE M UCCIIEIOBAHHE
MOJIyYEHHOT'0 pacTBOpa JIAKMYCOM.
e B3sanmoneicTBHe COMSIHOM KUCIOTHI C IIAHKOM.
e [lonyuenue rugpokcuaa menu(ll) u ero paznoxkeHue npu HarpeBaHUU.
JlabopaTropHblie ONBITHI
* O3HaKOMJIEHHUE C KOJUIEKIMEH 1ab0paTOpHOM MOCYIbI.
* [IpoBepka repMeTHUHOCTH MPUOOPA AT TOJTYYEHHS Ta30B.
* O3HaKOMJIEHUE ¢ MUHEpaJlaMH, 00pa3yOLUIMMU I'PaHMT.
* [IpuroToBiieHKHE reTEPOr€HHON CMECH TIOPOIIKOB CEPHI C JKEIE30M U UX PA3ICIICHUE.
* B3aumopelicTBre pacTBOPOB XJIOPUIOB U HOAMIOB KaJHsl C paCTBOPOM HHUTpaTa cepedpa.
* [Tonyuyenue ruapoxcuna meau(Il) u ero B3anmopeiicTBre ¢ CEpHOI KUCIOTOM.
* B3auMoielicTBHE pacTBOpPaA COJbI C KUCIOTOM.
* [IpoBepka 3ak0Ha COXpaHEHHUs MACCHI BEIIECTB HA IPUMEPE B3AUMOJICHCTBHS IIETOYH C
KHCIJIOTOM.
* [IpoBepka 3aKoHa COXpaHEHHS MACChI BEIIECTB HA IIPUMEPE B3aUMOJICHCTBUS IIEIOUH C
conbto xene3a(Ill).
* PaznosxeHue nepokcuia Bojopoa ¢ moMonisio okcuaa Mapratuna (IV). 11. 3amenienue
JKEJIE30M MEIU B MEHOM KYIIOpOCE.
IIpakTHyeckne padoThl
1. [IpaBuiia TeXHUKH 0€30IaCHOCTH M HEKOTOPbIE BUJIbI pabOT B XMMUYECKOM 1TabopaTopuu
(xabuHeTe XUMHUN).



2. HabGmroienue 3a ropsiiiei cBeqoi.

3.Ananu3 noyssl (aHanor padoTel «OYUCTKA MOBAPEHHOH COJINY).
BazkHeiinue npeacTaBuTe I HeOPraHuvdeckux BeulecTs. KoimyecTBeHHbIE OTHOLIEHHS B
XUMHUH

CocraB Bo3ayxa. [Tonstre 06 00bEMHOI 101e((p)KOMIIOHEHTA IIPUPOIHOM ra30BoOil CMECH
— Bo3ayxa. Pacuér o0bEma KOMIIOHEHTa ra30BOil cMecH 1o ero 00bEMHOM 1071e M1 HA00O0POT.

Kucnopona. O3on. [Tonydenne kuciaopoaa. CoOupanue u pacrno3HaBaHUE KHCIOPO/Ia.
XVMHYECKHE CBOWCTBA KUCIOPO/1a: B3aUMOJEICTBHE ¢ METAJIIaMH, HEMETAJJIaMHU U CJIOKHBIMU
BeulecTBamu. [Ipumenenue kucinoponaa. KpyroBopor kuciaopoja B Ipupo/ie.

Oxkcunel. O0pa3oBaHue Ha3BaHUN OKCUIOB 10 ux Gopmynam. CocraBneHue Gopmyi
OKCHJIOB IO UX Ha3BaHUsM. [IpefcTaBuTeny OKCHIOB: BOJIa U YIJIEKHUCIBIN ra3, HeranéHas
U3BECTb.

Bogopon B npupojie. dusznueckne 1 XUMUYECKHE CBOMCTBA BOJAOPOA, €ro MOJIydeHUue U
MPUMEHEHHUE.

Kucnotsl, ux coctaB u ux knaccudukanus. Manukaropsl. Tabnuiia pacTBOPUMOCTH.
CepHas U coJisiHast KUCJIOThI, UX CBOWCTBA U IIPUMEHEHHUE.

Comnm, ux cocTtaB u Ha3BaHus. PacTBopuMocTh coseit B Boae. [IpeacraBurenu comneit:
XJIOpU HATpusi, KapOoHAT HATpus, pocdar KaabIHs.

[TocTostnuas ABoraapo. KonudectBo BemectBa. Monb. Monsipaast macca. Kpatasie
€MHUIIBI U3MEPEHUS KOJIMUECTBA BEIIECTBA — MUJUIMMOJIb U KAJIOMOJIb, MUJUTUMOIIIPHAS U
KUJIOMOJISIPHAs. MacChl BELIECTBA.

Pacu€rthl ¢ ncronb30BaHUEM MOHITHI «KOJIMYECTBO BEUIECTBAY, «MOJIIPHAs Maccay,
«TIOCTOSIHHAsA ABOTaIpO».

3akoH ABoraapo. MossipHbiil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS
IUIOTHOCTH Ta3a 1o APyromy rasy.

Kpatnbie e AMHUITBI U3MEPEHUST — MUJUTUMOJIIPHBIN M KUJIOMOJISIPHBIN 00bEMBI
ra3000pa3HbIX BEIIECTB.

Pacuétsl ¢ ucnonb30BaHNEM HNOHITHI «KOJUYECTBO BEIIECTBAY, «MOJISIPHASI Macca,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPO».

I'uapocdepa. KpyroBopoT Bozb! B npupojie. Puznueckne 1 XUMUUYECKHE CBOMCTBA BOJIBI:
B3aUMOJICHCTBUE C OKCUAAMH.

OcHoBanusl, ux coctaB. PacTBOpMMOCTh OCHOBaHUI B BoJie. MI3MeHeHNe OKpacKu
WHJIUKAaTOPOB B IIEI04HOM cpene. [IpencraBurenu menodei: THAPOKCUIbI HATPUS, KA U
KaJIBIIHSL.

PactBopurens u pactBopénHoe BemiecTBo. PactBopbl. PacTtBopenue. ['mapartsr.
MaccoBas 105151 paCTBOPEHHOTO BenlecTBa. Pacy€Thl, CBSI3aHHBIE C UCIIOJIb30BAaHUEM MOHATHUS
«MaccoBas A0Sl pACTBOPEHHOTO BEILIECTBAY.

JdemMoHcTpanuu

e OrmnpezaeneHue coaepx aHus KUCIOPOJa B BO3AyXe.

e [lonmydyeHue KucIopoaa pa3nokKeHUEM [IepMaHraHaTa Kajlus U IepoKCHIa BOJOPO/Ia.
e CobupaHue METO/I0M BBHITECHEHHS BO3yXa U BOJIBL.

e Pacno3naBaHue KuCIOpOIA.

e [‘opeHue marums, xenesa, yris, cepsl U hochopa B KUCITOPOJIE.

e Komiekuus oKCUI0B.

e [lonyyenue, cobupanue u pacro3HaBaHHE BOJIOPOJIA.



e ['openue Bogopona.

e BzaumoneiictBue Bogopoaa ¢ okcugom meau(Il).

e Koueknuys MUHEpaabHbIX KACIOT.

e [IpaBuio pazbaBieHus CepOM KUCIOTHI.

o Komnekuus coiei.

e Talnuua pacTBOPUMOCTH KHCIOT, OCHOBAaHHM U COJIEH B BOJE.

e HexoTopblie MeTaJJTbl, HEMETAJJIBI M COEAMHEHUS C KOJTUMYECTBOM BEIIECTBA,

paBHBIM 1 MOJIB.
e  Mojens MOJISIPHOTO 00bEMA ra3000pa3HBIX BEUIECTB.
o Koiekuus OCHOBaHHI.
JlabopaTropHble ONBITHI

* [ToMmyTHEHHE U3BECTKOBOM BOBI PH MPOIYCKAHUM YIJIEKUCIIOTO rasa.

* [TonyueHnue BoAOpOa B3aUMOJICUCTBUEM IIUHKA C COJITHOM KUCIIOTOM.

* Pacno3HaBaHue KMCJIOT C MMOMOIIbIO HHIUKATOPOB.

* I3MeHeHne OKpacKu MHJIMKATOPOB B IIEJIOUYHOU Ccpeie.

* O3HaKOMJIEHHE C MpenapaTaMy JOMAaIIHEN WM LIKOJIBHOM allTeuKU: pacTBOpaMu
MEepPOKCHUIa BOJIOPO/Ia, CHUPTOBOM HACTOMKM HOJa, aAMMHAKA.

IIpakTuyeckune padoTsl

4. Ilonydyenue, cobupaHue U pacro3HaBaHUE KUCIOPOa.

5. lomyuenue, cobupanue u pacrno3HaBaHUe BOJOPOIA.

6. IIpuroroBiieHre pacTBOpa C 3aJJaHHOM MacCOBOM J10JIe paCTBOPEHHOIO BEIIECTBA.
OcCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeTMHEHM

O06o0menue cBeieHn 00 OKCHIaX, UX KiacCHu(pUKAIMU, HA3BaHUIX U CBOMCTBAX.
CrocoObI MOTy4YeHHS OKCHIIOB

OcHoBaHus, Ux KiaccuuKaius, Ha3BaHUs U CBOMCTBA. B3anmoneiicTBie C KUCIOTaMH,
KHCJIOTHBIMH OKCHJAMH U COJIsIMU. Paziioxenne HepacTBOPUMBIX OcHOBaHUM. CriocOObI
MOJTYy4YE€HUS] OCHOBAHUM.

Kucnotsl, ux xinaccuduxarus u Ha3BaHus. OOIIHe XUMUYECKHE CBOHCTBA KUCIIOT.
B3auMozeiicTBuE KHCIIOT C METAJTIaMU. DIEKTPOXUMHUYECKUI Psil HAPSHKEHUM METAIIJIOB.
B3aumoneiicTBre KHUCIIOT ¢ OKCHAAMH METalIIOB. B3anmoaelicTBHE KHCIOT ¢ OCHOBAaHUSMH —
peaxiusi HelTpanu3anuu. BzaumoaeiictBue kuciot ¢ consamu. [lomyuenue 6eCKUCTIOPOIHBIX U
KHCJIOPOJICOACPKAIINX KUCIIOT.

Comu, ux kinaccudukanus u cBoricTBa. B3anmoseicTue coneit ¢ MeTamiamu,
0COOEHHOCTH 3THX peakuuid. B3aumoeiicTBue coseii ¢ coysiMu.

['eneTnyeckue psabpl MeTau1a U HeMeTalia. [ eHeTnyeckas CBsi3b MKy KjaccaMu
HEOPTaHWYECKHUX BEIIECTB.

JlabopaTopHbIe ONBITHI
* B3aumoeiicTBrUe OKCHIa KaJIbIUs C BOJOM.
* [ToMyTHEHHE U3BECTKOBOM BOBI.
* Peakuust HEUTpanu3aluu.
* [Tonyuyenue ruapoxcuaa meau(Il) u ero B3anmopelicTBue ¢ KuciaoToil.
* Paznoxenue ruapoxcuaa meau(1l) mpu narpesanuu.
* B3aumoercTBHE KMCIIOT C METaJlJIAMH.
* B3aumojeicTBrE KHCIIOT C COJISIMH.
* O3HAKOMIICHHE C KOJJICKIIUEH COIeH.



* Bzaumonetictue cynbhara meau(ll) c sxkeme3om.
* B3auMoIeliCcTBUE COJIEN C COJISIMU.
* ['eHeTHuecKast CBSI3b MEXKIY KJIAaCCaMU HEOPTraHWYECKHUX BEILIECTB HA PUMEPE COCTUHECHUM
MEJIH.

IIpakTuyeckune padoTsl

7.PelieHne 3KCIEpUMEHTANIBHBIX 33124 10 TeMe «OCHOBHBIE KI1aCChl HEOPraHUYECKHUX

COCTUHEHUNY.
Iepuoauveckuii 3aKOH M EPUOANYECKASI CUCTEeMa XUMHU4YecKuXx djiemeHToB . U.
MenpneneeBa. CTtpoeHue atoma

EcTtecTBeHHbIE cCeMENCTBA XUMUYECKHUX JIEMEHTOB: IIEJIOYHbBIC U MIEIOYHO3EMETbHBIC
METaJUIbl, TaJOTeHbl, UHEPTHBIE (Oaropoanbie) ra3el. AMpoTepHOCTh. AM(OTEPHBIE OKCHIBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otxkpsitue J. 1. MenaeneeBbIM IEpUOIMYECKOT0 3aKOHA U CO3JJaHUE UM NIEPUOANUECKON
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

ATOMBI Kak (popma CyIiecTBOBaHUSI XUMUYECKUX 31eMEeHTOB. OCHOBHBIE CBEJICHUS O
CTpoeHHH aToMoB. Jloka3aTenbCTBa CI0KHOCTH cTpoeHus aroMoB. OnbiTel Pesepdopaa.
[InaneTapHast MOJieIb CTPOEHHUS aTOMA.

CocraB aTOMHBIX sJiep: TPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS aTOMHAs Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Maccay.

Muxkpomup. InekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHUX
aneMeHToB 1—20. [ToHsiTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®usnveckuii cMpici cuMBoJMKH [leproaunyeckoit cuctemel. CoBpeMeHHast
dbopMyIUpOBKa MEPUOINYECKOTO 3aKOHA. V3MeHeHUsl CBOICTB 3JIEMEHTOB B IEPUOAAX U
rpynnax Kak (GyHKIIHsI CTPOCHUS AJIEKTPOHHBIX 000JI04YEK aTOMOB.

XapakTepucTuKa 3JIEMEHTa-MeTaula U 3JIEMEHTa-HEMETAIA 110 X MOJO0KEHUIO B
MEPUOANYECKON cucTeMe XuMuueckux aneMeHToB /Jl. . Menzaeneesa.

JleMoOHCTpaL U

Paznuunble GopMbl TAOIUI TEPHOJUUECKON CUCTEMBI.

e  MogenupoBanue nocTpoeHus nepuoaudeckon cucremsl /1. 1. Menneneena.

e Mosenu aTOMOB XUMHUYECKHUX JIEMEHTOB.

e Mojenu aTOMOB 3JIeMEHTOB 1—3-T0 IepruoI0B.

JlabopaTropHblie ONBITHI

* [Tonyuyenne aM(poTEepHOTO THAPOKCHIA U UCCIIEI0BAHUE ETO CBOMCTB.
XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTEIbHbIEC PEAKIIUT

Honnast xumuueckast cBsi3b. MloHbI, 00pa3oBaHHbIE aTOMAMH METAJIJIOB U HEMETAJLJIOB.
Cxembl 00pa30BaHMs MOHHOM CBS3U JJIsi OMHAPHBIX coeMHEeHUH. MIOHHBIE KpUCTAJUTMYECKHe
pemETKN U (PU3NYEeCKUe CBOMCTBA BELIECTB C 3TUM TUIIOM pewéTok. [lonsTre o popmynpHON
€JIMHULIE BEIECTBA.

KoBasienTHas xuMu4eckas CBsA3b. DJIEKTPOHHBIE U CTPYKTYpHbIE popmybl. [Tonarue o
BasieHTHOCTH. KoBaneHTHast HenossipHas cBsi3b. CxeMbl 00pa30BaHusl KOBAJIEHTHOM CBSI3U AJIs
OMHapHBIX coequHEHHU. MoeKynspHble 1 aTOMHbIE KPUCTAINTNYECKUE PEIIETKH U CBOMCTBA
BEILECTB C TUM THUIIOM PEIIETOK.

DIEeKTpOOTPULIATENBHOCT. Py snekTpoorpunarensHocTH. KoBaneHTHas nossipHas
XuMH4ueckast cBsi3b. Jumnonb. Cxembl 00pa3oBaHMs KOBAJIEHTHOM MOJIAPHON CBSA3H JIIsl OMHAPHBIX



coequHeHUN. MOJIEKYISIpHBIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKU U CBOKCTBA BELIECTB €
9TUM THUIIOM PEIIETOK.

Mertannueckast XMuMU4€ecKasl CBsI3b U METAJUIMUECKAsl KpUCTAIIINYECKas perI€TKa.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€ToK. EnnHas npupoia XUMUUYECKUX CBSI3EH.

Crenens okucienusi. CpaBHEHUE CTENIEHU OKUCIICHUS U BajdeHTHOCTH. [IpaBuna pacuéra
CTEINEHeH OKuciIeHus 1o (GpopMysiaM XUMHUUECKUX COCIMHEHUH.

OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE PeakK. ONpeneacHue CTENEHEN OKUCICHUS U1
3JIEMEHTOB, 00pa3yIOIMX BEIIECTBA pa3HbIX Ki1accoB. Peakuy HOHHOro oOMeHa u
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE peaKIMA. OKUCIUTENIh U BOCCTAHOBUTEIb, OKMCIECHUE U
BoccTaHOBJIeHHE. COCTaBI€HUE YPAaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI
METOJIOM 3JICKTPOHHOTO OasiaHca.

JleMoOHCTpaL U

Buneodparments! u cnaiinpl «loHHast XUMHUYECKast CBA3bY.
e  Kosuleknus BemecTs ¢ MOHHOM XUMUYECKOU CBA3bIO.
e Mozenu HOHHBIX KPUCTAIUINYECKHUX PEIIETOK.
e Buneodpparmentst u cnaiinpl «KoBaleHTHas XUMUYECKask CBSI3bY.
e KoJsuteknus BeIecTs MOJIEKYJISIPHOTO U aTOMHOI'O CTPOEHHUS.
e Mozenu MOJIEKYJISIPHBIX M @TOMHBIX KPUCTAJUIMYECKUX PELIETOK.
e Buneodpparments! u crnaiipl «MeTamInuecKas XMMUIecKas CBSI3b».
e Komneknus «MeTajlasl U CIUIaBbD.
e BzaumojeiicTBUE IIUHKA C CEPOM, COJITHOM KUCIOTOM, Xiaopuaom meau (II).
e ['opeHue maruus.
e B3saumonencTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlabopaTropHblie ONBITHI
* 13rotoBiieHre MOAEIIH, HILUTFOCTPUPYIOLIEH CBOMCTBA METAJUNINYECKON CBSI3H

9 kaacc

IToBTOpeHune n 00001mIeHNE CBeleHUH 110 Kypcy 8 kiacca

bunapusie coeaunenus. Okcupl coneodpasyrolue 1 HeconeoOpasyromue. I napoKcHu b
OCHOBaHHUs, aM(OTepHbIE TUAPOKCHIBI, KHCIOPOJICOAepKALIE KUCIOTh. CpeHHe, KUCIbIEe,
OCHOBHbBIE U KOMIUJIEKCHBIE COJIH.

O0600611eHre cBeIeHUH 0 XUMUYEeCKUX peakiusax. Kinaccupukannsa XuMHUUECKUX peakiui
10 Pa3JIMYHbIM NPU3HAKAM: COCTaBYy U YHUCITY pearupyoumux U 00pa3yrommxcs BEIIEeCTB,
TeroBoMy 3 PexTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEH OKUCIICHUSI JIEMEHTOB, 00Pa3yIOIIUX
pearupymroliue BEIeCTBa, arperaTHOMY COCTOSIHUIO PEarupyroLINX BEUIECTB, HCIIOJIB30BAHUIO
KaTajan3aTopa.

[TonsiTHE O CKOPOCTH XUMHUUYECKON peakinu. DakTopsl, BIMSIONINE HA CKOPOCTh
XUMHUUYECKHMX PEAKIMNA: IPUPOAA PEArupyoIUX BEIECTB, X KOHIIEHTpALMs, TEMIIEpaTypa,
IUI0IA/1b COMPUKOCHOBEHMSI, HaTMuue Katanuzaropa. Karamms.

JleMoHCTpaLun

e (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJUIOB.

e (O3HAaKOMIIEHHE C KOJUIEKIHUSIMU OKCUOB, KUCIIOT U COJIEH.

e 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW peakui OT IPUPO/Ibl pEarupyroiuux BEeIecTB.

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMHN OT KOHLIEHTPAIMK pEarupyromumx
BELIECTB.



e 3aBUCHUMOCTb CKOPOCTH XMMUYECKON pPEaKIMU OT IUIOIIAIA CONPUKOCHOBEHUS

pearupyromux BeIeCTB (KKUISIIUN CION).

e 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOHN pPEeaKIuu OT TEMIIEPATyphl pearupyronmx

BEILIECTB.
JlaGopaTopHbie ONBITHI

* B3aumoselicTBie aMMHUaKa U XJI0pOBOJOPOIaA.

* Peakuysi HEUTpaiu3aiuu.

» Habmonenue TemnoBoro 3¢ dexra peakiuu HeHTpanu3aiuu.

* BzaumoneiictBue cepHoil kKucioTsl ¢ okcuaom meau(1l).

* Pa3noxenue nmepokcuia BOJAOPOIa ¢ TOMOIIBIO KaTana3bl KapToders.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM PEeaKIMu OT MPUPOJIbl pEarupyromiux BEIeCTB Ha
prMepe B3aUMOJICHCTBUS PACTBOPOB THOCYIb(aTa HaTpHs UXJIopuaa 6apus, THoCyIbdara
HATpHs U COJITHOM KHUCIIOTBHI.

* 3aBHCUMOCTb CKOPOCTH XMMUYECKOHN peaKuu OT MPUPOJIbl METAIJIOB IIPU UX
B3aUMOJICHCTBUU C COJISIHOM KUCIIOTOM.

* 3aBHUCUMOCTb CKOPOCTH XMMHYECKOM peaKkIuu OT MPUPOJbI KUCIOT IPH UX
B3aWMO/ICHCTBUH C KEIIE30M.

* 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOM PEaKIIuu OT TEMIIEpaTyphI.

* 3aBHCUMOCTh CKOPOCTH XMMHYECKOMN pEeaKIIuu OT KOHIIEHTPAIIUH.

* 3aBHCUMOCTh CKOPOCTH XMMHUYECKOM peaKIuu OT IIJIOMIA 1 COMPUKOCHOBEHHS
pearupyromux BeuecTB.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakiuu OT KaTajin3aTopa.

XHMHYeCKHE PeaKIMH B PACTBOPAX JIEKTPOJINTOB

[TonsiTHE 00 MEKTPONUTUYECKON TUCCOLUUAIIUU. DIIEKTPOIUTHI U HEDNIEKTPOIUTHI.
MexaHu3M IUCCOIUALIAN ATIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM cBsi3u. CTereHb
AIEKTPOIUTHYECKON Aucconnanuu. CUIbHBIC U Ca0ble JIEKTPOIUTHI.

OcCHOBHBIE TIOJIOKEHUS TEOPUH AIEKTPOTUTHUYECKON aucconnanmu. Kimaccudukanms
HMOHOB M MX CBOMCTBA. KMCIIOTHI, OCHOBAaHUS U COJIM KaK 3JEKTPOIUTHI. VX kiaccudukanus u
JTUCCOIUALINS.

OO01re XMMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKU HHINKATOPOB,
B3aUMOJICHCTBUE C METAINIAMHU, OKCUJIAMU U TUAPOKCHUIAMU METAIIJIIOB M COJISIMHU.
MonekynspHbie ¥ HOHHBIE (TTOJIHBIE U COKPAIIEHHBIC) YPaBHEHHS peakuidi. XMMHUYECKH CMBICI
COKpAaIIEHHBIX YPABHEHU. Y CIIOBUS MPOTEKAHUS PEAKLIMI MEXKY SJIEKTPOJIUTAMHU 10 KOHIIA.
Psip aktuBHOCTH MeTaIIOB.

OO6mre XUMUYECKHE CBOMCTBA IIEI0YEH: B3aMMOJIEHCTBUE C KUCIOTaMU, OKCHUIaMU
HEeMeTaJuIoB, coysiMu. O0IIIMe XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM:
B3aUMOJICHCTBUE C KUCTIOTAMH, PA3JIOKEHUE TIPH HarPEBaHUU.

OO0mre XMMUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIIOTAMU,
1iesI04amMu, COJISIMU U MeTajulaMu. B3anmoielicTBIE KUCIBIX COJIEH CO IIeT0YaMH.

IManponu3 kak 0OMEHHOE B3aUMO/ICHCTBHE COJEH ¢ BOJOW. [ MAPOIH3 COMM CUIBLHOTO
OCHOBaHUS U cllaboi KUCTIOTHI. ['MApOIN3 cou c1aboro OCHOBAHUS U CUIIBHON KHUCTOTHI.
Bonopoansrii mokazartens (pH).

CBolicTBa KHCIIOT, OCHOBAaHUI, OKCHUJIOB U COJIEH B CBETE TEOPHUH IEKTPOIUTHIECKON
JIMCCOITMAITAY U TIPEICTABIICHUM 00 OKUCIIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUSX.

JleMoHCTpaL UK



e llcnbiTaHue BELIECTB U UX PACTBOPOB Ha JIEKTPOIPOBOAHOCTD.

e 3aBUCUMOCTb IEKTPONPOBOJIHOCTH YKCYCHON KUCJIOThI OT KOHLIEHTPALUH.

e J[BMKEHHUE OKPALLIEHHBIX HOHOB B 3JIEKTPUUYECKOM IIOJIE.

e OmnpeneneHue xapakTepa cpebl B pacTBOpax COJeH.

JlaGopaTopHbie ONBITHI

* Jluccounanus cinalbIX 3JIEKTPOJIUTOB HAa MPUMEPE YKCYCHOM KHCIOTHI.

* I3MeHeHne OKpacKu MHAUKATOPOB B KMCIOTHOM Cpeie.

* Peakuyst HEUTpanU3aluu pacTBOpa MIENOYN PA3IMYHBIMU KHCIIOTAMH.

* [Tomyuenue rugpokcuaa menu(ll) u ero B3auMoeiicTBrE € pa3IMYHBIMUA KUCIOTAMHU.

* B3aumoielicTBie CHIIBHBIX KUCTOT ¢ okcuioM meau(1l).

* B3aumoelicTBUE KUCIOT ¢ METaJUIAMH.

» KauecTBenHas peakiiysi Ha KapOOHAT-HOH.

* [Tomydyenue cTyaHs: KPEMHUEBOU KUCIIOTHI.

» KauecTBeHHas peakiiys Ha XJIOPU/I- UIU CYIb(paT-HOHBL.

* I3MeHeHne OKpacKu MHAUKATOPOB B LIEJIOYHOM Cpeie.

* B3aumo1eliCcTBHE IIET0YEH € YTIIEKHUCIIBIM Ta30M.

» KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSI.

* [Tomyuenne ruapokcuaa menu(ll) u ero paznoxxenue.

* BzaumonelicTBue kapOOHATOB C KUCIOTaMHU.

* [Tonyuyenue ruapoxcuaa xenesa(lll).

* BzaumoneiicTBue xene3a ¢ pactBopoMm cyibdata meau(1l).

IpakTnyeckne padoThl

1. PemieHne s3kCiepUMEHTANIBHBIX 33724 110 TEME «DJIEKTPOIUTUYECKAs TUCCOLUALIUSI.
HemeTauibl 4 MX coeJUHEHHS

CrtpoeHre aTOMOB HEMETAJUIOB U MX MOJIOKEHUE B IIEpUOANYECKO cucteme. Psin
ANIEKTPOOTpHLIATENbHOCTH. KpHcTauinueckue pemeéTku HEMETaIoB — MPOCTHIX BEIIECTB.
®uznyeckue cBocTBa HeMeTau1oB. O01IMe XUMUYECKHE CBOMCTBA HEMETAIITIOB!
OKUCIIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

I"aymoreHsl, cTpoeHNE UX aTOMOB U MOJIEKY 1. PU3NUECKHE U XUMUYECKUE CBOWCTBA
raJIOT€HOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJIOTEHOB B 3aBUCHUMOCTH OT MX IOJIOKEHUS
B IIEpUOANYECKON crcTeMe. Haxo)k/ieHue rajoreHoB B IPUPOAE U UX MOITyYEHHUE.
buonoruueckoe 3HaueHrEe U MPUMEHEHUE rajloreHOB.

["anoreHoBOIOPO/IBI U COOTBETCTBYIOIINE UM KUCIIOTHI: IJIABUKOBAsA, COJISTHA,
OpoMOBOIOpOIHAS, HOJJOBOJOpOIHAs. ['anorenuibl. KauecTBeHHBIE peakIuy Ha raJIoreHu/I -
noHbIL. [I[ppuMeHeHne coeIMHEHUH TaIOT€HOB.

Oomas xapakrepucTrka 31neMeHToB VIA-rpynmel. Cepa B mpupojien e€ noyryueHue.
ANnoTpornHbie MOAM(UKALIMN Cephl U UX CBOMCTBAa. XMMHUYECKHE CBOWCTBA CEPHI U €€
IIPUMEHEHHE.

CepoBoJ10pOJI: CTPOECHUE MOJIEKYJIBI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, MOTy4YEeHUE U
3Hauenne. CepoBogopoanas kuciaota. Cynbduasl 1 ux 3HaueHue. JIroMuHODOPHI.

Oxkcun cepri(1V), cepauctas kuciora, cynbputhl. KauecTBeHHas peakiys Ha CyIbpuT-
WOH.

Oxcup cepri(VI), cepHas kucnota, cynabharel. Kpuctanioruapatsl.

CepHast KUCIIOTa KaK CHJIbHBIN 371eKTpoauT. CBoMCTBa pa30aBI€HHON CEpHOM KUCIOTHI
KaK TUIMMYHOW KUCIIOTHI: B3aUMOJICHCTBUE C METallIaMU, OCHOBHBIMH U aM()OTEPHBIMH



OKCHJIaMH, OCHOBaHUAMHU M aM(pOTEPHBIMH I'MIPOKCUAAMH, coiMU. KauecTBeHHas peakuus Ha
Cynb(aT-uoH.

OOm1ast XxapaKTEepUCTHKA IEMEHTOB VA-Trpynmbl. A30T, CTPOCHHE €ro aToMa
Y MOJIEKYJIbl. PU3NUYECKHEe U XUMUYECKUE CBOMCTBA U IPUMEHEHUE a30Ta. A30T B IPUPOJE U €TI0
Ouosioruueckas poib.

AMMMaK, CTpOEHHE MOJIEKYIIbI M (pU3HUecKre CBOMcTBa. AMMUAayuHas BOJa, HAIIaThIPHbBIN
CIMPT, FMJpAaT aMMHaKa. JJOHOPHO-aKLIENITOPHBIN MEXaHU3M 00pa30BaHus CBA3H B KATHOHE
amMoHus. BoccranoBurenbHble cBoiicTBa aMmMmuaka. Coii aMMOHHUS U MX IPUMEHEHHUE.
KavecTBeHHast peakiysi Ha KAaTHOH aMMOHHS.

Oxcuipl a30Ta: HeCOJIe00pa3yoIIne U KUCIOTHBIE. A30THCTasi KUCIIOTa U HUTPUTHIL.
A30THas KUC0Ta, €€ IoJlyueHue U cBorictBa. HurpaTsl.

docdop, ctpoenue aroma u amuiotponusi. Dochuasl. ochun. Oxcua pocdopa(V) u
docdopnas (opropocdopnas) kucinora. Pocharsl.

OO1w1ast xapakTepucTHKa 31eMeHTOB [V A-rpyIibl: 0COOEHHOCTH CTPOEHHS aTOMOB,
IPOCTHIX BEIIECTB U COEJMHEHUH B 3aBUCUMOCTH OT IOJIOKEHUS 3JIEMEHTOB B IEPUOINYECKOI
cucreMe. Yriaepol. AJUIOTpONHbIe MOJUBUKALMK: anMa3, Tpagut. AMopdHBI yriaepoa: caxa,
aKTUBUPOBAHHBIN yroib. AjncopOuus. Xumuueckue cBoiictsa yriepoza. Kokcoxummuueckoe
IPOM3BOJICTBO U €ro mpoaykiws. KapOumsr.

Oxkcua yrinepona(ll): crpoenue mosnekyssl, moy4deHue u cBoiicta. Oxcup yriepona(IV):
CTPOEHHUE MOJIEKYJIbI, IOJy4YE€HUE U CBOMCTBA. YTroJbHas Kuciaora. Cojiu yrojJbHOM KUCIOTHI:
KapOOHATHI U TUAPOKApOOHATHI. TeXHUYeCKast ¥ MUIIEBAs COJa.

Opranuyeckast XUMHs. YTIJIEBOJOPO/IBI.

MertaH, 3TaH 4 OpONaH Kak Mpe/elbHble (HACBILICHHBIE) YIIIEBOJOPO/bl. DTHIIEH U
alleTUJICH KaK HemnpeaeabHble (HEHACHIILEHHbIE) YIi1eBOA0poaAbl. CTpYKTypHBIE (OPMYIIbI
BeulecTB. ['openue yrneBonopoaos. Peakuun nerugpupoBanysi MPEAEIbHbIX YIIIEBOIOPOIOB.

CriupThl. DTUIIOBBIN CIIUPT, €T0 MOJIyYeHHE, IPUMEHEHNE U (PU3H0IoTndecKoe aeiicTBHE.
TpéxaTOMHBIN CIUPT MIMLIEPUH. YKCYCHAs! KUCIIOTa KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenne atoma u HaxoxieHue B npupoje. Cunnnuas! u cuiad. CBoiicTBa
kpemHus. Oxcua kpeMuus(IV). Kpemuueast kuciora u € coiu.

[Ipown3BocTBO cTekia U ieMeHTa. [IpoayKius CUIMKaTHON TPOMBIIIJIEHHOCTH:
ONTHYECKOE BOJIOKHO, KepaMuka, Gpapdop, pasuc. OnTudeckoe BOJIOKHO.

Hewmerannsl B npupoze. @pakiimoHHas eperoHka *HJIKOT0 BO3lyxa Kak crocoo
NOJIy4eHHUsl KUCII0po/a, a3oTa 1 aprosa. [lonyuenue pocdopa, KpeMHuUs, X10pa, HOAA.
DNEKTPOIN3 PACTBOPOB.

[TonydyeHune cepHOM KUCIOTHI: CBIPBE, XUMU3M, TEXHOJIOTUYECKAsl CXEMa, METOJ]
KUIISILETO CJIOs, MPUHIUIIBI TEII000MEeHa, MPOTUBOTOKA U LupKysuuu. Oneym. [IponsBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOIMYECKask CXEeMa.

JleMoOHCTpaL UK

e Komnekus HeMeTaIoB.

e Mogenu KpUCTAIUIMUECKUX PEHIETOK HEMETAJIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp U NPUHLHUIIEI €0 PabOTHI.

e TopeHue HEMeTaNIOB — MPOCTHIX BEIIECTB: cepbl, pochopa, APEeBECHOTO YIIIs.
e OO0pa3ibl raJIOT€HOB — MPOCTHIX BEIIECTB.

e BsauMmopnelicTBHE TajJOr€HOB C METaJNIaMHU.

e BriTecHeHue xiopa OpOMOM MIIK H0J1a U3 PACTBOPOB UX COJIEH.



e Kosnekuus npupoJHbIX COEAMHEHUN XJI0pa.

e B3saumonencTBUE CEphl C METAJUIAMH.

e J'opeHue cepsl B KHCIOPOJE.

e Komnekuus cyabGUAHBIX pyI.

e KayectBeHHas peakiys Ha Cynb(uI-HOH.

e (OOecuBeyrBaHUE OKPAIIECHHBIX TKAHENH CEPHUCTHIM I'a30M.

e B3saumoneiicTBUE KOHUEHTPUPOBAHHONW CEPHOM KUCIOTHI C MENIBIO.

e OOyrimMBaHWE OPraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOI KHCIOTOM.

e Jluarpamma «CocTaB BO3JyXay.

e Buneobparmentsl u cnaiiapl «IItuabu 6azapby».

e [lomyuyenue, cobupaHue U paclo3HaBaHHE aMMHAKa.

e Paznoxenune 6uxpomara aMMOHHSL.

e BsauMmopnelicTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEIBIO.

e ['opeHue 4y€pHOro mopoxa.

e Pa3yioKeHue HUTPATa KU U TOPEHHUE B HEM JIPEBECHOIO YTOJIbKA.

e  OOpa3isl MPUPOAHBIX coenuHeHuH docdopa.

e T'openue pocdopa Ha BO3ayXe U B KUCIOPOJE.

e [lomyuyenue 6enoro gpochopa 1 UCHIBITAHHE €TI0 CBOMCTB.

e Komneknus «O6pasibpl IPUPOIHBIX COETUHEHUM yraepoaay.

e Jloprpet H. /1. 3enunckoro. [lornonieHue pacTBOPEHHBIX BEIIECTB WIIA ra30B
AKTUBUPOBAHHBIM YIJIEM.

e  VYCTpOHCTBO NMPOTHUBOTa3a.

e Mogenu MOJIEKyJl METaHa, 3TaHa, TUJICHA U alleTHICHA.

e BsaumoneiicTBue 3TUsIeHa ¢ OPOMHOM BOJIOW U pacTBOPOM IEpMaHIraHaTa Kajusl.

e OO0ume XMMHYECKHE CBOICTBA KUCIIOT HA IPUMeEpPE YKCYCHOM KHCIIOTHI.

e KauecTBeHHas peakiys HA MHOTOATOMHBIE CITUPTHI.

e Komnexus «O0pa3ibl IPUPOIHBIX COETUHEHUN KPEMHUSY.

e  Koutekius cTekia, KepaMuKH, [IEMEHTA U U3ACIIUNA U3 HUX.

e Kosnekuus NpoayKInu CUJINKATHON MPOMBIIIEHHOCTH.

e BuneodpparmenTsl u cnaiipl « Ipon3BOACTBO CTEKIA U LIEMEHTAa.

e  Komreknus «lIpupoansie coenMHEHUS HEMETAIIOBY.

e BuzaeodparmenTs! U cnaiinpl «PpakioHHas MEPEroHKa )KUKOTO BO3IYXay.

e BuzneodparmenTs! u cnaiinel «[lonydyeHne Bogopoaa, KUCIOpoia U raloreHOB
AIIEKTPOIUTUYECKUM CIIOCOOOM.

e Mogenu annapaToB I IPOU3BOICTBA CEPHOU KUCIIOTHI.

e Moenp KUIAIIETO CIIOS.

e Mogenb KOJIOHHBI CHHTE3a aMMUAKa.

e Buneodpparments! u cnaiiapl «I [pou3BoICTBO CEpHON KUCIOTHI.

e BuneodparmenTs! u cnaiiasl « [pon3BoAcTBO aMMuaKay.

e Komneknus «CpIpb€ ISl TONTYYEHNUS CEPHON KUCTIOTHI.

JlaGopaTopHble ONBITHI
e Pacno3naBaHue rajoreHu-noHoOB.
» KauecTBeHHbIE peakiiuu Ha Cylb(aT-noOHbI.



» KayecTBeHHas peakiys Ha KATHOH aMMOHMUSI.

* XMMUYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJINATA.

» KauecTBenHbie peakiuu Ha Gocdar-uoH.

* [TosmydyeHue 1 cBOMCTBA YrOJBHON KUCIIOTHI.

» KauecTBeHHas peakiys Ha KapOOHAT-HOH.

* [Iponryckanue yriekucioro ra3za 4yepe3 pacTBOp CHUIIMKATa HaTpUsl.

IIpakTnyeckune padoThl

2.MI3yueHue CBOWCTB COJISTHON KHCIIOTBI.

3. M3y4yeHue CBOMCTB CEpHOM KUCIIOTHI.

4. IlonyyeHne aMMuaKa U U3y4€HUE €r0 CBONCTB.

5. Ilonmyuenue yriekucinoro raza. KauecrseHHas peakiusi Ha KapOOHAT-HOHBI.

Metasibl M X COeIMHEHMS

ITonoxeHnue MeTaioB B IEPUOANYECKON CUCTEME XUMHUYECKUX d1eMeHToB /1. 1.
MeneneeBa, CTpo€HHME aTOMOB M KPUCTAJLIOB MeTaioB. MeTamnueckast CBsA3b U
MeTaJuInuecKasi KpucTajuinueckas pemérka. Gusndeckue CBOMCTBAa METAJIOB: 3JIEKTPO- U
TEIUIONPOBOAHOCTh, OTPAXKAIOIIAs CIIOCOOHOCTD, MIIACTUYHOCTh. YEPHBIE U IBETHBIE METAILIIBI.

MeTtanibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKUN sl HanpsbKeHWi. B3anmoelicteue
METaJUIOB ¢ HEMETAJUIAMH, OKCUAAMH, KUCIOTAMH, COJISIMU. AJIFOMUHOTEPMUSL.

OO61as xapakTepucTuka 371eMeHTOB |A-rpynnbl. OKCHUIbI ¥ THIPOKCH/IBI IEIOYHbIX
METAJIJIOB, UX MOJIY4YEHHE, CBOMCTBA, IpUMEHEHHE. BaxkHel1ne cou eI0YHbIX METAJIOB, UX
3HaUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

O6mmas xapaktepuctuka 3aeMeHToB || A-rpynmnsl. OKCUIBI U TUAPOKCUIBI
HIEJIOYHO3EMETbHBIX METAJUIOB, UX OJIy4€HHE, CBOMCTBA U pUMEHEeHHe. BaxkHeilume conu
HIETIOYHO3EMENbHBIX METAIIOB, UX 3HAYCHHE B IIPUPOJIC U KU3HU uenoBeka. KapOoHaTsl u
TUAPOKAPOOHATHI KATbIIHS.

BpemenHas u nmocrostHHas kECTKOCTh BOJIbl. CrIOCOOBI yCTpaHEHUS! BpPEMEHHOM KECTKOCTH.
Cnoco0bl yCTpaHEeHHs TTOCTOSIHHOM KECTKOCTH.

CoenvHeHus aTlOMUHUS B IpUpoJe. XUMHUYECKUE CBOMCTBA alntoMUHUSA. OCOOEHHOCTH
OKCHJIa U THJIPOKCH/IAa AIFOMUHUS KaK aM(pOTEpHBIX COeMHEHUH. BaxkHeilre comu amtoMUHUS
(xmopun, cynsdar).

OcobeHHocTH CTpoeHus aTroma xenesa. JKenezo B npupose. Baxxueitmue pysl sxenesa.
[Tomyuenue uyryna u ctanu. Oxkcunsl u ruapokcust xenesa(ll) u (II). Conu xeneza(Il) u (I1I).
OOHapyXeHne KaTHOHOB JKeJie3a B pacTBOpe. 3HAaUEHUE COeTMHEHUH Kere3a.

Koppo3sus ra3oas (xummuueckast) ¥ 3J€KTPOXUMHUUECKasl. 3alllUTa METaJUIOB OT KOPPO3HUH.
Meramnsl B npupojie. [lonstue o meramuryprun. U€pHast 1 BETHAsA METaJUTYPTHsL.
[TupomeTanmyprus, THAPpOMETaITyprus, 3JeKTpoMeTayprus. JJoMeHHblIil nporecc.
[TepepaboTka yyryHa B CTaib. DIEKTPOIN3 PACIIIIABOB.

JleMoOHCTpaL U
e BsanmoneiicTBre HATPUs, TUTHS U KaJbLHS C BOJOM.
e T'opeHue HaTpus, MarHus U JKeje3a B KUCIOPOJE.
e Bcmblika TEPMUTHOM CMECH.
e B3saumonelcTBUE CMECU IOPOIIKOB CEPHI U Kelle3a, IMHKA U CEPBI.
e BsaumojelicTBuE aIFOMMHMS C KUCIOTaMU, I1€JI0YaMH U BOJIOH.
e  BsaumoneicTBue kelie3a U MEIU C XJIOPOM.



B3anmopencTere Meau ¢ KOHIEHTPUPOBAHHON CEPHOM KUCIOTOM U a30THOU KUCIOTON
(pa306aByIeHHOW U KOHIICHTPUPOBAHHOM ).

Oxpacka I1aMeH! COEIUHEHUSAMHU 1LEJT0YHBIX METAJLIIOB.

Oxpacka I1aMeHU COETUHEHUSAMU 111E€JI0YHO3EMEIbHBIX METAJLIOB.

I'amenye n3BecTH BOIOH.

[Tomy4yenue KECTKOM BOABI B3aMMOIECHCTBUEM YIVIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
YcTpaHeHrne BpeMEHHOH JKECTKOCTH KUTISTYCHUEM U JOOABICHUEM COJIbI.

YcTpaneHue NoCTOSTHHOM KECTKOCTH 100aBICHUEM COJIbI.

WMoHUTHI ¥ IPUHITUTT UX AeUCTBUS (BUACO(PparMeHT).

Kosmmekuusa npupoaHbIX COEIUHEHUN aTFOMUHUSL.

Buneodparments! u cnaiiapl «OKCHIT ATIOMUHUS U €70 MO (UK.

[Toryuenue ampoTepHOro rUAPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE €T0 CBOWCTB.
Komneknusa «XuMUYeCKre UCTOUYHUKH TOKa.

Pe3ynbrarhl JIMTEIBRHOTO YKCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3HH CTAJIBHBIX U3/CIINN B
3aBUCHMOCTH OT YCJIOBHH IIPOLIECCOB.

Boccranosnenune meau u3 oxkcuaa meau(Il) Bogopomom.

Buneodparments! u cnaiiapl «I[Ipou3BOACTBO UyryHa U CTAINY.

Buneodparmentst u cnaiiasl «3aemus U3 4yryHa v CTamm.

Buneodparmentst u cnaiiap! «I[Ipon3BOICTBO AITFOMUHUSY.

JlabopaTropHblie ONBITHI
* B3anmopeiicTBue xenesa ¢ pactBopom cynbdara meau(1l).

* [TosryueHre N3BECTKOBOW BOJIBI U OIIBITHI C HEH.
* [Tony4uenue ruapokcumos xenesa(ll) u (11).
» KauecTBeHHBIEC peakiiuu Ha KaTHOHBI JKele3a.

IIpakT4yeckune padoThI
6. JKEcTKoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

7. PemieHne sKCIEpUMEHTANIBHBIX 3a4a4 110 TeMe «MeTauiby.

XuMus M OKpyxamouas cpeaa
Crpoenue 3emiu: siipo, MaHTHsI, 3eMHas Kopa, Jiutocdepa, ruapocdepa, atmochepa.
Xumunueckuit coctaB 3emiu. ['opHbie mopoasl. Munepansl. Pyapl. OcagouHble rOpHbIE TOPO/IBI.

ITone3Hble HCKOMMAaEMBIE.
HMCTOYHUKH XMMHYECKOTO 3arps3HCHUA Opr)KaIOH_ICﬁ Cpcabl. I'moGanbHBIE SKOJIIOTHYECKUE

HpO6J’IeMH YCJIOBCYCCTBA: HAPYIICHUC OMOT€OXUMHYECKHUX KpYroBOpOTOB XUMHWYCCKUX
9JICMCHTOB, IMOTCTIJICHUEC KJIMMATa, KUCJIIOTHBIC JOXKINU U JP. O30HOBBIC ABIPBI. Me)KIIYHaPOJ_'[HOG

COTPYAHUYECTBO B 00JIACTH OXPAHBI OKPYXKAIOIIECH CPebl OT XMMHUECKOTO 3arpsi3HEHHUS.

«3enéuas XuMHsI».

JleMoOHCTpaL UK

Buneopparmentst u cnaiiasl «CtpoeHne 3eMin U €€ XMMUYECKHI COCTaB.
Konnekuust MUHEpaioB U TOPHBIX TOPOI.

Komnexnusa «Pynsl MeTamiosy.

Buneodparments! u cnaiiabl «I 1o0agbHbIE S9KOJIOTHUYECKHE TPOOIEMBI YEIIOBEYECTBAY.
BuneodparmMeHnTsI 1 craiiibl 0 CTENEHH YKOJIOTHYECKOM YMCTOTHI TOBapa.

JlabopaTopHbIe ONBITHI
* 3yuenue rpanura.



* I3yueHne MapKHpOBOK pa3INYHbBIX BUJOB IPOMBIIUIEHHBIX U IPOJOBOJIBCTBEHHBIX
TOBAapoB.
O0o0menne 3HaHUH 10 XMMHH KYPCa OCHOBHOM IIKOJIBI.
IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY
CtpoeHue aToMa B COOTBETCTBUU C MOJOKEHUEM XUMHUECKOI0 2JIEMEHTA B IEPUOANUECKON
cucteme. CTpoeHHE BeNIeCTBA: XUMUYECKasl CBSI3b U KPUCTAJIIMYECKAsl PEIIETKA. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHbIX AJIEMEHTAMH MIPOCTHIX BELIECTB (METAJIOB, HEMETAIIOB, OJIArOPOIHBIX
ra3oB) OT MOJIOKEHUS 3JIEMEHTOB B IEPUOINYECKOH cucTeme. THUIToIorus HeOpraHnYeCKUX
BEUICCTB, pa3elIeHNe UX Ha Kiacchl U rpynnsl. [Ipencrasurenn.
IIpu3Haky ¥ ycaoBuUs NIPOTEKAHUS XUMUYECKUX peakUui. TUIIOIOTHs XUMAYECKUX PEaKLIUM
10 PA3JIMYHBIM MTpU3HAaKaM. Peakiiu nonnoro ooMeHa. OKUCINTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
XHUMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB. XaPAKTEPHbIC XUMUYECKHUE CBOMCTBA
coJ1e00pa3yroIuX OKCUI0B, THIPOKCUIOB (OCHOBAaHUH, KUCIOPOACOAEPKAIINUX KHCIIOT U
aM(}OTEepHBIX THAPOKCUJIOB), COJICH.

Temarnueckoe IJIaAaHHPOBaAHME

Ne | HaumenoBanue pasnenoB | Komuue | TIpaktu | Kontpo CopepxaHne BOCIUTaHUS C
(Tem) CTBO YECKUX | JIbHBIX ydeToM pabouei mporpamMmsI
4acoB | pabor | pabot BOCIIMTAHHS IIKOJIBI
1o
nporpa
MMe




8 knacc

HavagbHble NOHATHA W
3aKOHbI XMMHH

21

HHTeNIeKTyaIbHOE
BocnuTanue: GopMUpoBaHUE
MPEJCTABICHUN O HAYYHOU
KapTUHE MUpa

HpaBcTBeHHOE BOCTIMTAHME:
paboTa 00yJaroIuxcst ¢
MOJTy4aeMOW Ha YPOKE 3HAaUMMOM
uHpopManuei
ConuaabHO-KOMMYHUKATHBHOE
BOCIIMTaHUe: TOOYXICHNE
y4aluxcs apryMeHTHpOBaTh,
OTCTauBaTh CBOK TOUKY 3PEHHUS
TpynoBoe BocniuTaHue:
BOCIIMTAHUE TPYAOIIO0US,
HAaCTOWYHMBOCTH, yIIOPCTBA

Baxneiimue
MpeacTaABUTEIH
HEOPraHN4YeCKHUX BellecTB.
KoanyecTBeHHbIE
OTHOIIEHHA B XUMHUH

18

HHTes1ekTyabHOE
BOCIIUTAHME: OCBOCHHE 0a30BBIX
XUMHUYCCKHUX TTOHITHN
HpagBcTBeHHOE BOCIUTAHUE:
o0y 1eHre 00yJaroIIIXCs
coOIOaTh Ha ypOKe
OOLIENPUHSATHIE HOPMBI
MOBEJICHUS
ConnajibHO-KOMMYHUKATHBHOE
BOCIIUTAHME: CO3HATEIbHAS
OpHUEHTAIUs YJalIuXcs Ha
HO3UILIMY IPYTUX JIIOJeH: yMeHne
CIIyIIaTh U BCTYNATh B JHAJIOT,
y4acTBOBATh B KOJIJIEKTUBHOM
00CyXIeHIH TIPOoOIIEM,
UHTETPUPOBATHCS B TPYIILY
CBEPCTHUKOB U CTPOUTH
NPOAYKTUBHOE B3aUMOJACHCTBHE U
COTPYAHUYECTBO CO
CBEPCTHUKAMH U B3POCIIBIMH

OcHOBHBIE KJIACCHI
HEOPraHUYeCKUX
coeIMHEeHU

10

TpynoBoe BocniuTaHue:
BOCIIHUTaHUE TPYAOTIOOUS,
HaCTOMYMBOCTH, YIOPCTBA
IKoJ0rn4ecKoe BOCIUTAHHE:
OTIBIT IPUMEHEHUS TTOTyYEHHBIX
3HAHUW U YMEHUH JUIS
ompeeseHus COOCTBEHHOM
AKTUBHOM MO3UIMU 110 BOIIPOCaM
pecypcocOepekeHus,
9KOJIOTHYECKOM 0€30IaCHOCTH
JKM3HU

Ilepnoauyeckuii 3aKoH M
Ilepuonuyeckas  cucreMa

I'paikpaHcko-narpuoTuyecKoe
BOCIIUTAHHUE: HCTOPUUCCKAA




XHMHYECKUX 3JIEMEHTOB /.
H. MenpaeseeBa u cTpoeHue
aToMa

CIIpaBKa O BBLAAKOIIUXCS
POCCHUIMCKHUX XUMHKAX
HpaBcTBeHHOE BOCTIMTAHME:
II0Ka3 JTOCTUKEHUN COBPEMEHHOMN
HAyKH, aHaJIU3 PAKTHYECKON
pOJIY 3HAHUU

5 | Xumnueckas CBA3b.
OKHCJINTETBHO -
BOCCTAHOBHUTEILHBIE
peakuun

HHTeNIeKTyaIbHOE
BOCHUTAHME: BOCIIUTAHUE
UHTEepeca K MO3HAHUIO.
DopMUPOBAHUE YMEHUS
IPOBOJUTH UCCIIEIOBAHMUS,
aQHAIM3UPOBATH PE3YIIbTATHI,
IPEJCTaBISTh U HAYYHO
apryMEHTHUPOBATH MOJIy4CHHBIC
BBIBO/IBI
ConuajabHO-KOMMYHUKATHBHOE
BOCHUTAaHUE: TTOOYXIECHUE
o0yJaronuxcsi COOIoAaTh Ha
ypOKe mpaBujia 0OIIeHuUs CO
cTapmuMu (IeAaroruaecKuMu
pabOTHHUKAMH) U CBEpCTHUKAMH
(oOyJaromuMucs)

TpynoBoe BocnuTaHue:
OCBOCHHE TIPAKTHIECKOTO
NPUMEHEHUS HAyYHBIX 3HAHUI
XUMHH B )KU3HU
3nopoBbecodeperamoiee
BOCHUTAHME: CO3J]AaHUE CUTYaIlUN

ycrnexa

Pezeps

Hroro

68

9 knacc

1 IMoBTOpEHUE N
o0o0menne cBegeHMit
o Kypcey 8 kiaacca.
XuMHYeCKHe peakuuu

HHTe/iekTyajbHoe
BOCIIUTaHHeE: [IOBTOPEHUE
0a30BbIX XUMUYECKUX MTOHATUH
HpaBcTBeHHOE BOCIMTaHUE:
noOyxeHre 00y4aronuxcs
co0JTr0/1aTh Ha YpOKe
OOIIETTPUHATHIE HOPMBI
MOBE/IEHUS
ConunaabHO-KOMMYHUKATHBHOE
BOCIIUTAHMeE: CO3HATEIbHAS
OpHUEHTAIMS YJalUXcs Ha
MO3UIMN IPYTUX JIIOACH: yMEHHE
CJIyIIaTh U BCTYNaTh B JUAJIOT,
y4acTBOBAaTh B KOJIJIEKTUBHOM




00CyXICHIH TIPOOIIEM,
WHTETPUPOBATHCS B TPYIIITY
CBEPCTHUKOB U CTPOUTD
MPOIYKTHBHOE B3aMMOJICHCTBHE U
COTPYJIHUYECTBO CO
CBEPCTHUKAMH U B3POCIILIMH
TpynoBoe BocniuTaHue:
BOCIIUTAaHHUE TPYHOIIOOUS,
HAaCTOMYHMBOCTH, yIIOPCTBA
I'paxnaHCcKo-ATPUOTHYECKOE
BOCIIUTAHMeE: UCTOPUYECKAs
CIIPaBKa O BBIIAIOIINXCS
POCCHUICKHX, COBETCKHUX
MaTeMaTHKaX
IKOJIOTHYECKOE BOCITUTAHHUE:
OTIBIT TIPUMEHEHUS TIOTyYCHHBIX
3HAHUW U YMEHUU 111
orpesesieHus] COOCTBEHHOM
AKTUBHOW MMO3ULMHU 10 BOIIPOCAM
pecypcocOepexeHus,
HKOJIOTMYECKOI 0e30MacHOCTH

KHN3HHU

XuMHYeCKHE peaKkun
B pacTBOpax

10

HuTeniekryanbHoe
BOCIIMTAHHME: BOCIIUTAHUE
MHTEpeca K O3HAHMIO.
PopMHUpPOBAaHNE YMEHUS
IIPOBOAMTH UCCIIEJOBAHMS,
AQHAJIM3UPOBATh PE3YJILTATHI,
IPEICTABIATH U HAYYHO
apryMEHTHUPOBATh MOJy4YCHHbIE
BBIBO/JIBI
ConuaabHO-KOMMYHUKATHBHOE
BOCIIMTAHHE: YMEHUE JOCTUTATh
B3aMMOIIOHMMAaHUS

TpynoBoe BocniuTaHue:
OCBOCHHE IMPAKTUYECKOTO
IIPUMEHEHHNsI HAYYHBIX 3HAaHUU
XUMHH B )KU3HU
I'pakpancko-narpuoruyeckoe
BOCIIMTAHME: TIPUMEPHI HAYYHOIO
MO/IBUTA

JKO0JI0rHYeCKOe BOCIIUTAHHE:

YMEHHE IIPHU1aBaTh
9KOJIOTMYECKYIO HalPaBJIE€HHOCTh
110001 e TeTbHOCTH, IPOCKTY,
JEMOHCTPUPOBATh 3KOJIOTUYECKOE
MBIIIJICHUE U SKOJIOTMUECKYIO
IrPaMOTHOCTH B pa3HbIX opmax
JeSITeIbHOCTH

HeMeTa/LlIbl M X

25

HNHresexTyajibHoe




COCANMHCHUA

BOCIIUTaHHMeE: OCBOCHHE 0a30BbIX
XUMUYECKUX TTOHSTUMN
HpaBcTBeHHOE BOCTIMTAHME:
noOyxeHre 00yJaroIuXcs
coOroaTh Ha ypoKe
OOIIECTTPUHATHIE HOPMBI
MOBEJICHUS
ConuajabHO-KOMMYHUKATHBHOE
BOCIIUTAHME: CO3HATEIbHAS
OpHUEHTAIIMS YJalTuXcs Ha
MO3UIUH JIPYTHUX JIOACH: yMEHHE
CJIyIIATh U BCTYIATh B JUAJIOT,
y4acTBOBAaTh B KOJIJIEKTUBHOM
00CyXIeHUH TPoOIIEM,
UHTETPUPOBATHCS B TPYIIILY
CBEPCTHUKOB U CTPOUTH
NPOAYKTUBHOE B3aUMOJCHCTBHE U
COTPYTHUYECTBO CO
CBEPCTHUKAMH U B3POCIILIMH
TpynoBoe BocnuTaHue:
OCBOCHHE TIPAKTHIECKOTO
NPUMEHEHUS HAyYHBIX 3HAHUI
XUMHH B )KU3HU
I'paxnancko-nmaTpuoTH4YECKOE
BOCHUTAHME: HCTOPUUYCCKAS
CIPaBKa O BBIIAIOIINXCS
POCCHICKHX, COBETCKHX
MaTeMaTHKax
JKOJIOTHYECKOe BOCITUTAHUE:
OTIBIT TIPUMEHEHUS TIOTyYCHHBIX
3HAHUW U YMEHUU 11
ompeieseHus COOCTBEHHOM
AKTUBHOW MO3UIIMH 110 BOIIPOCAM
pecypcocOepexeHus,
HKOJIOTMYECKOI 0€30MacHOCTH

KHU3HHU

MeTaJliIbI M UX
coeIMHEHUsA

17

HHTessIekTyaIbHOE
BoCIUTaHue: GopMUpoBaHUE
II03HABATEJILHOTO UHTEPECA
HpaBcTBeHHOE BOCIMTAHUE:
BOCIIUTAaHHE MUPOBO33PEHUYECKUX
1591 (S)7
CounaibHO-KOMMYHUKATHBHOE
BOCIIMTAHME: UCIIOJIb30BAHUE
XUMHUYECKOTO A3BbIKA U
XUMUYECKON TEPMUHOJIOTUH KaK
CpencTBa KOMMYHHUKALUH
TpynoBoe BociMTaHue:
OCBOECHME MPAKTUYECKOTO
IIPUMEHEHHUs] HAYYHBIX 3HAaHUU
XUMUU B )KU3HU




I'paxkiaHcko-naTpuoTHYECKOE
BOCIIMTAHME: UCTOPUYECKAS
CIIpaBKa O BBIIAOITUXCS
POCCUICKHX, COBETCKUX YUEHBIX
XHAMHKOB
310poBbecheperaroiee
BOCIIMTAHME: CO3/IaHUE CUTYAI[MH

ycrexa

XuMHA M OKpYKAKOLIAA
cpena

HHTeNIeKTyaIbHOE
BOCIIMTAHME: UHTEIUIEKTYaJIbHOE
HaBbIK CAMOCTOSITEJIBHOTO
peuIeHusl TEOPETUYECKOMN
MpOOJIEeMBbI, HaBBIK
reHepupoBaHus U ohopMIIeHUS
COOCTBEHHBIX UIEH
HpagBcTBeHHOE BOCIUTAHUE:
BOCIIMTaHNUE BHYTPEHHEH
OpPraHU30BaHHOCTHU
ConuaabHO-KOMMYHUKATHBHOE
BOCIIMTAaHMeE: ePCTBO
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX O0YHAIOIIHUXCS
TpyaoBoe BocnuTanue:
BOCIHUTAHUE TPYAOIIOOUS,
HaCTOMYHMBOCTH, YIIOPCTBA
I'pa:xkpancko-narpuoruveckoe
BOCIIUTAHHUE: XUMUS -
KyJbTypHasi IEHHOCTh
3nopoBbecodeperamwiee
BOCIIUTAHHUeE: CO3/JaHUE CUTYallUU

ycrnexa

O0001mIeHHe 3HAHUH 110
XHMHH 32 KypC
OCHOBHOM IIKOJIbI.
IloaroroBka K
OcHoBHOMY
rocy1apcTBeHHOMY
3k3ameny (OI'J)

HHTe/iekTyajbHoe
BOCIIUTAHHNE: UHTEJUIEKTYaJIbHOE
HaBBbIK CaMOCTOSITEIILHOTO
peuIeHus TEOPETUYECKON
pOoOJIEMBbI, HABBIK
TeHEepUpPOBaHUs U 0)OPMIICHHS
COOCTBEHHBIX UJIEH
HpascTBeHHOe BociuTaHue:
BOCIIMTAHNUE BHYTPEHHEN
OpPraHU30BAHHOCTH
ConunaabHO-KOMMYHUKATHBHOE
BOCHUTaHue: medcTBo
MOTHBHUPOBaHHBIX U
SPYAUPOBAHHBIX O0YHAIOIIHXCS
TpynoBoe BociuTaHue:
BOCHHUTAaHHUE TPYAOIIOOUS,
HaCTOWYMBOCTH, yIIOPCTBA
I'pakpancko-narpuoruyeckoe
BOCIIUTAHHUE: XUMUS -
KYJIbTYpHasl LIEHHOCTb




3nopoBbecoOeperaminee
BOCHUTAHME: CO3JaHUE CUTYallUN
ycrexa

Pezeps

Hroro

68




